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Owing to a transposition in make up of table on page xx of the Deputy Minister's

Report, showing homestead entries reported each year since 1874, the figures are

manifestly incorrect. The correct sequence of the figures will, however, be found on

page 1S2, Part I, Dominion Lands, being Statement P. of Mr. N. 0. Cote, Controller

of the Land Patents Branch.

Note.—Please tear out this slip and insert it in same position in Volume I.

N..A^^^^%
SESSION 1915

VOLUME L.



': i:i-<- ,1-,

T.;.J

':-^-f^f^'-'



SESSIONAL

VOLUME 19-FA.RT 2

FIFTH SESSION OF THE TWELFTH PARLIAMENT

OF THE

DOMINION OF CANADA

SESSION 1915

VOLUME L.



:SV'
I

^i
r^S^><

idi^iv:^



George V. Alphabetical Index to Sessional Papers. A. 1915

ALPHABETICAL LN^LEX

TO TUE

SESSIONAL PAPERS
OF THE

PARLIAMENT OF CANADA

FIFTH SESSION, TWELFTH PARLIAMENT, 1915.

Abercorn, Quebec

—

re number, salaries of
employees at Customs port of in 1911.. 180

Agriculture—Report of the Minister of
for year ended March 31, 1914 15

Agricultural Instruction Act—Report on
for 1913-14 93

Agricultural Instruction Act—Return re
arrangements between Government and
Provinces 93rt

Agricultural Instruction Act—Correspon-
dence between Dr. C. C. James, J. C.
Chapais and Provinces re 93t

American citizen

—

re killing of, and shoot-
ing another by Militia in Lake Erie,
etc 143

Antigonish Harbour

—

re dredging at since
1912, etc 164

Armoury at Amherst, N.S.

—

re construc-
tion of, etc 89

Archives—Report of work of for year
1913 29b

Astronomer Chief—Report of for year
ending March 31 "

. . 25a
Atlantic Ocean Freight Rates—Documents

re from Xova Scotia to Dept. of Trade
and Commerce, since August, 1914.. 267

Auditor General's Report 3 Vols.—Pts.
A to L ; M to V ; V to Z 1

B
Baker Lake; N.B.

—

re correspondence be-
tween Dept. of Marine and Fishery
Overseer at 297

Barracks Property, Shelburne, N.S.—re
purchase of by Government 273

Bannatyne, R.

—

re copies of documents
respecting cancellation of entry for N.
W. 4 section of land in section 24,
township 35, range 18, west of 2nd
meridian 104

79240—1

Belanger, Theophile—Correspondence re
claims made by the detention of bag-
gage, etc 254

Belgium—Communication from Consul
General of re protest of against German
Chancery, etc 233

Bluff Head, Yarmouth Co., N.S.

—

re re-
pairs and extension of breakwater at. 186

3onds and Securities—Detailed state-
ment of since January 21,-1914 102

3oots—Report of Board of Officers on,
as supplied to Canadian force 91

Boots, ankle—Showing how many firms
ordered from, number of, etc 117

Bow River Power and Storage Investi-
gation, seasons of 1911-12-13.. .. ^. 25e

Brownlee, T. A.

—

re medical supplies pur-
chased from by Government since Julv
1, 1914 . 2(51

Bicycles

—

re number of firms and persons
from whom Government ordered since
July 1, 1914 225

Canadian Pacific Railway :

—

Average co.st per mile from inception
to date, etc., also average rental, etc. 46

Copy of agreement between Govern-
ment and re .-special grant respecting
irrigation sys-tem in Alberta 98

Re lands sold by during year ended
September 30, 1914 106

Re Copies of O. in C. re required under
Resolution passed in 1882, since last
return 115

Canadian Northern Railway Co. :

—

Return showing total bond issue of,
and affiliated companies, cost to date
of construction of lines composing
system, etc 79

Copies of Reports of Committee of
Privy Council re advances made to,
and also G.T.P. Ry. Co., etc 190
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Canada Cycle and Motor Co.—Relating
to tires purchased by Government from 130

Canadian Car and Foundry Co. of Am-
herst, N.S.

—

re cost of i^reparing for
military ijurposes, etc 155

Capitally convicted persons in Canada

—

Statistics from 1867 to Feb. 1914.. .. 53
Caraquet and Tracadie—re tenders re-

ceived for mail service between.. .. 191
Carslake Hotel

—

re purchase of for Post
Office purposes 218

Census of Canada, 1911—Agriculture,
Volume IV B

Chance Harbour and Trenton, Pictou Co.
N.S.

—

re mail contract 167
Churchill and Port Nelson, Ports of

—

re
plans, reports, and soundings of . . . . 70

Civil Service List of Canada, for year,
1914 30

Civil Service Commission—Annual Re-
port of for year ended August 31, 1914. 31

Coal imported into Alberta, Saskatche-
wan and Manitoba from U. S. in 1914
—duties, etc 96

" Coasting Voyages "—respecting such
as defined in Canada Shipping Act
since 1886 214

Commander Lieut.—Lieutenant Comman-
der Engineer, and Lieutenant Com-
mander, R.C.N.V.R.. Navj' 43o

Conciliation and Investigation—Report
of Registrar of Board of, year ended
March 31, 1914 36a

Cotton Shirts

—

re naines of firms or per-
sons from whom purcha.sed by Govt,
since July 1, 1914 260«

Criminal Statistics for year 1913 17
Customs—Report of Department of for

year ended March 31, 1914 11

Dairy and Cold Storage Commissioner

—

Report of for year ended March 31,

1914 15rt

Dartmouth and Dean's, P. O. Bi-anch of

I.e. Ry.—Names of persons from whom
lands have been bought, etc. ... . . 251

Demarcation of Meridian of 141st Degree
West Longitude—Report of Commis-
sioners, re 97

Destructive Insect and Pest Act—Regu-
lations under 92

Dismissals :

—

Avard, Fredk., of I.C.R 82
Arbuckle, Isaac, foreman carpenter on

I.C.R. at Pictou, N.S 244
Blais, Alex., L§vis, Que.—Customs offi-

cer at Brodore Bay 240
Bruce, Wiswell—Sectionnian at Stel-

larton, N.S. on I.C.R 198
Brennan, .las., fireman, I.C.R. at Stel-

larton, N.S 112
Bonnyman, Alfred H.—Postmaster at

Mattatal Lake, N.S 204
Case, W. A.—Govt. Quarantine Service

Halifax, N.S 80
Carter, Warren, of I.C.R 82
Cyr, Emile, Postmaster at St. Hermas,

Co. of Two Mountains 275
Day. Jos., of Little Bras D'Or, N.S. . . 292
Dion, Ulric, Lightkeeper at- St. Chas.

de Caplan, Quebec 58
Employees—dismissed, resigned, desert-

ed to date, etc., from Oct. 10, IDll... 85

Dismissals

—

Continued.
Employees—dismissed, resigned, aeseri-
ed to date, etc., from Oct. 10, 1911.. 85a
Employees—dismissed, resigned, desert-
ed to date, etc., from Oct 10, 1911.. 85&
Employees—dismissed, resigned, desert-

ed to date, etc., from Oct. 11, 1911.. 85<

Employees—dismissed, resigned, desert-
ed to date, etc., from Oct. 10, 1911.. 85fl

Employees—dismissed and appointed
in P.E.I, since Oct. 10, 1911, to date. 86

Humphries, A. E.. Inspector of Immi-
grations, Lethbridge, Alta 132

Hutchinson, Leonard, Chief Keeper,
Dorchester T^enitentiary 181

Hurlbert, T. P., Postmaster, Springdale,
Yarmouth Co., N.S 208

Higginbotham, Edwd. N., Postmaster,
Lethbridge, Alta 274

Ingraham, H. W., Asst. Registrar of
alien enemies, Sydney, C.B 157

Lariviere, Mr.—Dominion Lands Agent
at Girouard 100

Mallet, Mr.—Captain of lifeboat station
at Cheticamp, N.S ; 159

Marshall, Chas. H.—Postmaster at
Nanton, Alta 211

Medicine Hat, and McLeod—dismissals
and appts. in present constituencies
of from 1896 to present date 296

McGibbon. A. R.—Customs Service,
Lethbridge, Alta 108

McKenzie, Dr. John—M. D. to Indians
of Pictou Co., N.S 160

Postmaster at Johnstown, Richmond
Co., N.S 62

Postmaster at St. Romuald, Que.... 105
Pipes, Brown—Customs service Leth-

bridge, Alta 108
Shelburne Co., N.S. :—

J. V. Smith of (Wood HarboQr) ;

John H. Lyons, Barrington Pas-
sage ; Wm. L. Smith, Baccaro ; E.
D. Smith, Shag Harbour ; J. A.
Orechia, Woods Harbour 139

J. C. Morrison, Shelburne ; Albert
Mahaney, Churchover ; W. L. Smith,
Baccaro, N.S. : J. A. Arechia,
Lower Wood Harliour, and J. C.
Morrison, Shelburne, N.S 139a

Thomas, .John, Postmaster at Ham-
monds Plain. N.S 205-205a

Thomson, W. M., Postmaster at Fort
Qu'Appelle, Sask 244

Dominion I'olice Force—Statement relat-
ing to for year 1914 69

Dominion Trust Company—documents re
incorporation of, etc 121

Dominion Trust Company respecting cer-
tain Act passed by Legislature of B.C.,
relating to . . 121a

Dominion Lands Survey Act, O. in C.

from 'Dec. 13, to January 15, relating
to 128

Dominion Lands Survey Act, O. in C.
from January 1914 to February 1915. 128o

Dominion L.ands within 40 mile Ry. Belt
in B.C.—O. in C. in 1914 re 128&

Dominion Lands— 40 mile Ry. Belt B.C.

—

O. in C. re between Dec. 1913, and Jan.
15, 1915 128c

Drill Shed or armoury at Inverness, In-
verness Co., N..S.—Correspondence re. . 125

Duck Mountain Timber Reserve—docu-
ments re placing of settlers on home-
steads of, etc 259
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E
Estimates required for service of Domin-

ion, year ending March 31. 1916 3

Estimates Supplementary for service of

Dominion, year ending March 31, 1915. 4

Estimates Further Supplementary for

service of Dominion, year ending March
31, 1915 5

Estimates Further Supplementary for

service of Dominion, vear ending March
31, 1916 . 5a

Edmundston, N. B.—Clair N.B., and
Green River, N.B., j-e customs money
collected at for last five years . . . . 137

Elections—By, held during year 1914.. 18
Empress of Ireland—Report of Royal

Commission, and evidence relating to. 21b
Engineer OtTicers—Regulations re classi-

fication of 4Zb
"Eureka," Str.—names of sailors em-

ployed on, years 1910, 1911, 1912, 1913. 7S
European War—xVIemo. respecting work

of Dept. of Militia and Defence re
1914-15 75

Exchequer Court of Canada—Rules, or-
ders, etc., made in Feb. 1915 54a

Exchequer Court of Canada—Rules, or-
ders, etc 54

Experimental Farm—Report of Director
of, etc., for vear ending March 31,

1914 16
Express Companies—agreements entered

into between Depts. of Fisheries and
Railway, etc 59

Express Statistics of the Dominion of
Canada, year ended June 30, 1914.. 20e

Experimental Farms, Report of Director
of, for year ending March 31, 1914,
Vol. II . . . 16

External Affairs—Report of Secy, of
State for, for year ended March 31,

1914 29a

F
Farrington, J. F.—B. H. Smith, and H.

C. Dash

—

re moneys paid to, etc.. .. 56
Ferguson, Thos. R.—Report of re Blood

Indian Reserve, etc 266
Ferguson, Thos. R.—Return re Riding

Forest Reserve, etc 268
Ferguson, Thos. R.—Copies O. in C.—P. C.

1109 and P. C. 1589

—

re appointment
of as commissioner 291

Ferguson, Thos. R.—Report of re " Cra-
ven Dam," Walter Scott, Lieut. Gov-
ernor Brown, and J. G. Turriff 290

Ferguson, Thos. R.—Report of Grazing
Ranch No. 2422, J. G. Turriff, A. J.

Adamson and J. D. McGregor 289
Fergu.son, Thos. R.—Timber Berths 107

and llOS, W. H. Nolan, A. W. Eraser,
and J. G. Turriff 288

Ferguson, Thos. R.—Aylwin Irrigation
Tract, E. A. Robert and J. B. Mc-
Gregor 287

Re Bulletin Co., Hon. F. Oliver arid G. T.
P. Railway Co 286

Ferguson, Thos. R.—Southern Alta. Land
Co.. Ltd., Grand Forks Cattle Co., J. D.
McGregor, Arthur Hitchcock, etc.... 2S5

Fergu.son,Thos. R.—Blood Indian Reserve
and Frank Pedley 284

Ferguson, Thos. R.—Kananaskis Coal Co.
Ltd., Howard Douglas, Geo. E. Hunter,
Walter Garrett, etc 283

Fergu.son, Thos. R.—Timber Berths 550*
and 528, H. Douglas, R. E. A. Leach"
D. J. McDonald, etc 282

79240—li

P
Ferguson, Thos. R.

—

re (o) Dominion
Lands; re (b) Timber and Mineral
Lands, etc. ; re (c) Water Power and
rights; (d) Indian Lands and Indian
Reserves 281
Report of to investigate all matters re
Dominion Lands, Indian Lands, Re-
serves, Water Powers, etc., since Julj-,

1896, etc 281

Fo.ster, Wm. Gore, of Dartmouth, N.S., re
appointment of as Inspector of Indian
Reserves 176

Fenian Raid Volunteer Bountj-

—

re
names, addresses, etc., to whom paid
in Co. of Yarmouth, N.S 145

Fenian Raid Volunteer Bounty

—

-re

names, addresses, etc., to whom paid
in Co. of Guysborough, N.S 146

Fenian Raid Volunteer Bounty

—

re
names, addresses, etc., to whom paid
in Co. of Antigonish, N.S 150

Fenian Raid Volunteer Bounty—re
names, addresses, etc., to whom paid
in Co. of Pictou, N.S 162

Fenian Raid Volunteer Bounty—re
names, addresses, etc., to whom paid
in Co. of Pictou, N.S 162a

Fenian Raid Volunteer- Bounty

—

re
names, addresses, etc., to whom paid
in Co. of Inverness, N.S 226

Ferguson, G. Howard

—

re Investigations
held by ; also fees paid to since Oct.,

1911 83

Ferry service, between Halifax and Dart-
mouth, N.S.

—

re establishment of. . . . 215

Ferguson, Thos. R.—Report of re Indian
Lands, Jas. A. Smart, F. Pedley and
W. T. White 266

Fisher. Ward, Shelburne, N.S.—Fishery
Inspector

—

re amounts of money paid
to years 1912, 1913 144

Fisheries in tidal waters

—

re proposed
transfer of from Provincial to Federal
control 228

Fisheries in Quebec Province

—

re control
of—also List of licenses granted by
either Govts, for present year 230

Flannel shirts

—

re number of firms or
persons from whom Govt, purchased
same since July 1, 1914 260

Flynn, Wm.

—

re Instructions sent to re-
garding investigations re employees of
Marine and Fisheries in Bonaventure
Co., Que., etc 57

Food-stuffs—exportations to foreign coun-
tries other than United Kingdom.. .. 120

Forest Reserves and Park Act—Orders
in Council re (between Dec. 1913 and
Jan. 14) 127

Forest Reserves and Park Act—Orders
in Council re between May, 1914 and
July, 1914 127a

Forage Caps

—

re number of firms, etc.,

from whom Govt, ordered same since
July 1, 1914 237

Freight rates charged years 1912-13 on
wheiit by C.P. Ry.'s, lines, Allan lines,

and Canadian Northern Ry.'s lines
from Canadian I'orts to those of Unit-
ed Kingdom 81

Fresh Fish re transportation of between
porta in N.S. and United States.. .. 153

3
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G
Geographic Board Report of for year 1914 25d

Georgian Bay Canal—respecting peti-

tions, documents, etc., re construction
of from Sept. 21, 1911 72o

Geological Survey—Report of for year
1913 26

Georgian Bay Canal—Return re propos-
als to Government for construction of,

etc 72

Gingras, J. E., re appointment of as post-
master St. Romuald, Que 209

Governor General's Warrants, etc., issued
since last session of Parliament, 1914-
1915 64

Government offices

—

re answer in Han-
sard page 161, respecting furnishing of
same 193

Grain

—

re results of all grain per grade
in terminal elevators in Port Arthur
and Fort William in 1912, 1913, 1914.. 235

Grand Etang

—

re conduct of Postmaster
at since appointment at to date. . . . 210

Green Harbour and vicinity

—

re regula-
tion of fish traps in 213

Gutelius, F. P.

—

re naturalization of, etc. 141

H
Heard, David, and Sons

—

re mail con-
tract with between Whitby and G. T.

Ry. Station 1S9

Highwater, Que.

—

re number of, salaries,

etc., employees at customs port of . . 179

Homestead lands in Saskatchewan

—

re
fractional areas of sold in 1914 192

Hopper, Newton

—

re suspension of as
Conductor on I.C.R., etc 197

Horses—Valcartier Camp—re names of
parties purchasing same—prices paid,

etc 272

Hudson Bay or James Bay

—

re number
of ships chartered by Govt, to go there
since Oct. 1911 148

Hudson Bay or James Bay

—

re number
of ships employed by Railway Dept.,
amt. expended, etc 148a

Hydiographic Survey—British Columbia.
Reuort of for year 1913 25/

Intercolonial Railway :

—

Tenders re purchase of cars for in

years 1912-1913 45

Documents re purchase of cars for in

years since July 1, 1914 45a
Freight revenue for certain stations on
for years 1913-1914 47
Names of Staff in several Depts. at
Moncton—Salaries, etc 48

Return asking if official statement re
wages to be paid to officials absent
on active service, etc 113

Return re the supplying of ice for same
at Port Mulgrave, N.S 118

Return re sr.le of hay on lands belong-
ing to in Parish of Bic, Rimouski
Co 190

Return re Inward tonnage freight, and
outward do, January, 1915 199

Imperial Conference — Correspondence
since January 1, 1915 as to calling of
re Naval Defence 149

Indian Affairs—Report of Department of
for year ending March 31, 1914.. .. 27

Indian Reserve, Restigouche, Que.—Docu-
ments, etc., re 77

Insurance—Report of Superintendent of
for year 1914 8

Insurance—Abstract of statement of for

year ended December 31, 1914 9

Inverness Co., N.S., re amounts expended
by Dept. of Public Works in, from 1896
to 1915 187

Inland Revenues :

—

Reports, Returns and Statistics of for
year ended March 31, 1915.

Parti.—Excise 12

Part II.—Inspection of W^eights and
Measures, Gas and Electricity.. .. 13

Part III.—Adulteration of Food.. .. 14

International Purity Congres.s—Report of
Government Delegates attending. . . . 142

Interior—Annual Report of Department
of year ending March 31, 1914, Vol. I. 25

Interior, re appointments to Dept. of, in
Constituencies of Medicine Hat and
McLeod—names of, etc 241

Irrigation Act—O. in C. passed between
Dec. 1913, and January, 1915, re.. .. 129

Isle Perrot

—

re Construction of bridge to
connect with mainland at Vaudreuil. . 182

Island of Montreal—re Construction of
bridge between and mainland at Vau-
dreuil 182a

Jordan Breakwater, Shelburne Co., N.S.—re repairs, etc., to same 185

Judges

—

re appointment of since Febru-
ary, 1913 51

Justice—Report of Minister of re Peni-
tentiaries, etc 34

K
Kit-bags, re purchase of by Govt, since

July 31, 1914 262

Labour, Report of Department of for
year ended March 31, 1914 36

Lakes of Two Mountains, St. Francis and
St. Louis

—

re rescinding of prohibition
of net fishing in, 1915 231

Lethbridge

—

re supplies, etc., for field

battery being trained at, etc 163
Librarians of Parliament—Joint Report

of 40

Liquors spirituous, cigars, cigarettes and
tobacco—quriiitity of taken out of bond
in Aug, 1914 at Ports in Dominion.. 236
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I.

List of Shipping for Canada up to De-
cember 31, 1914 22

Lor^ns

—

re correspondence on subject of

—from Imperial G<yvt. to Canadian
Go\'t 156

Lobsters

—

re licenses to pack issued by
Govt., issued between Jan. 1, 1912,
and Jan. 2, 1913 280

Lower Burlington, N.S.

—

re construction
of wharf at 184

Lower Wood Harbour, N.S.

—

re proposed
wharf at 220

Lumber Supply to Militia Dept. re train-
ing- Camps at Medicine Hat and Cal-
gary 270

Lynch. Margaret

—

re expropriation of
lands belonging to in P'redericton, N.
B., by I.C.R 200

M
Mails :

—

Carrying of between Grand River Falls
and Grand River, N.S 61

Relating to contract between Armagh
Station and Mailloux, Bellechasse Co. 133

Relating to documents connected with
tenders for service between Low

Foint and Creignish Station, 1913-14. 134

Relating to contract between New Ross
and A'aughan's P.O., Water\ille, N.S. 135

Relating to contract between Mataou
and Whycocomagh, N.S 136

Relating to contract between Chance
Harbour and Trenton, N.S 167

Relating to contract awarding of at
Maria Capes, Bonaventure Co., in

1914 j6S

Relating to contract for rural delivery
in Township of Dundee, Huntingdon,
Que 169

Relating to proposed service between
Lower South River and South Side
Harbour, N.S 170

Relating to carriage of between Canso
and Guysborough, doctiments re
since 1914 171

Relating to route, proposed change in

from Inverness Ry. Station to Mar-
garee Harbour, N.S 173

Relating to rural route from River
John to Hedgeville, Pictou Co., N.S. 232

Relating to contract for the carry-
ing of between Guysborough and
Erinville, N.S 243

Relating to contract for the Antig-
onish-Sherbrooke mail service, etc.. i;45

Relating tc> proposed rural delivery be-
tween I'ictou and Saltsprings, N.S. . 246

Relating to proposed rural service from
Bridgetown to Granville Ferry, An-
napolis Co., N.S 247

Relating to names, etc., of rural car-
riers in Counties of Chicoutimi and
Saguenay and carriers, etc., for St.

Prime and St. Louis de Metabet-
chouan 276

Marine and Fisheries—Annual Report of
for 1913-1914—Marine 21

M
Marine and Fisheries—Annual Report of

for 1913-1914—Fisheries 39

Marine Biology—1911-1914—Part I.. .. 39b

Marine and Fisheries—Supplement to for
year 1913-1914, "Steamboat Inspec-
tion Report " 23

Margaree Lobster Hatchery—correspond-
ence re collecting of spawn for, etc. . 95

Massonville, Que., re number of, salary,
names of officials at Customs port of. 178

Mate in R.C. Nayy—establishment of
rank in 43

.Marois, G. A.

—

re appointment of to Cus-
toms office at Quebec 209

Medicine Hat, City of

—

re money spent
for Government relief—to whom given,
etc 138

Militia Council, Report of for year ended
March 31, 1914 35

Militia General Orders promulgated to
period between Nov. 25, 1913, and Dec.
24, 1914 73

Medical Supplies purchased from T. A.
Brownlee, Ottawa City 261

Mines Branch—Report of for calendar
year 1913 26o

Miscellaneous Unforeseen Expenses

—

Statement of from August, 1914, to
February, 1915 65

Moncton. N.B.

—

re names, salaries, etc.,

of employees at—also names of those
superannuated, etc 250

Montgomery, Geo. A., late—re value, etc.,

of estate of, etc 52

Motor-trucks

—

re number sent with first

contingent—from whom purchased, etc. 119

Motor Cycles—number of firms or per-
sons from whom Go^t. has ordered
same, since July 1, 1914 227

Mc

McKeown, A. H.

—

re appointment of to
Immigration service at Lethhridge,
Alta

McDonald, AV. B.—re medical supplies,
and other goods purchased from by
Govt, since Aug. 1, 1914

N

Naval Service—Report of Department of
for year ending March 31, 1914

Naval Service—Orders in Council re
Rates of pay, separation anoyances,
etc

New Brunswick and P. E. I. Railway

—

Correspondence re purchase of

Newspapers in Canada—List of in which
advertisements have been inserted by
the Govt, between Oct. 10, 1911, and
present date

Newspapers in Canada—List of in which
advertisements have been inserted by
Govt, between Oct. 10, 1906, up to Oct.
1911

131

265

38

44

202

84

£4a
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N
Nickel—Correspondence re control of ex-

portation of, etc 74

North Sydney—Port of

—

re names, ton-

nage, registry, etc., of all foreign fish-

ing vessels, in 1913 50

Officers commissioned to 17th N. S. Regt.

at Valcartier before sailing for Eng-
land r • •• 151

Oliver equipment—Num.ber of firms and
individuals ordered from since July 1,

1914. l'?^

Ottawa Improvement Commission—Re-
ceipts and expenditures of to March 31,

1914 67

Overseas Contingents—purchase respect-

ing—also Army contracts under O. in

C, re 123

Parry Island re advertisements and docu-
ments connected with purchasing, etc. 99

Paradis, T61esphore, of L^vis, correspon-

dence, etc., re claim of against I.C.R. . 277

Pensionary Assistance

—

re providing of

for disabled officers and men on active

service 206

Pelletier, Hon. and W. B. Nantel, Hon.
letters of resignation of, etc 90

Pictou-Mulgrave-Cheticamp Steamship
route—Correspondence, etc., re 76

Phinney's Cove and Young's Cove, An-
napolis Co., N.S., re breakwater at.. 219

Port Daniel West

—

re Lobster hatchery

at season of 1914 212

Portneuf, Que.

—

re amount of money ex-

pended by Govt, from July, 1S96 to

1911 I-IO

Post Offices :

—

Relating to site of at St. Lazare Vil-

lage, Co. of Bellechasse, Que.. .. 63

Post Offices in Nova Scotia re amount
of money sent through in past five

years, etc 107

Post Offices in Counties of N.S.

—

re rent

allowances, etc 60

Postmaster General—Report of for year
ended March 31, 1914 24

Post Offices—Total number, salaries, etc.,

of employees at—Montreal, Toronto,
Winnipeg, Halifax, Quebec, St. John,

N.B., and Vancouver 172

Port Hawkosbury

—

re purchase of a site

for public building at 222

Prince Edward Island Ry.—Names, posi-

tions, and salaries of appointees to,

from 1912 to 1914 49

Prince Edward Island Py.—Names, ad-
dresses, etc., salaries of appointees
from 1911, to present date 49((

Prisoners of War in Canada—Number of

since war, names of places of deten-

tion, etc Ill

Prisoners of War in Canada—Number of,

cost of each detention camp, etc.. .. lllo

Prospect, Halifax Co., N.S.

—

re construc-
tion of extension to breakwater at. . . . 'll\

Public Accounts for year ended March
31, 1914 2

Public Works—Report of Minister of for
year ended March 31, 1914 19

Public Printing and Stationery—Report
of for year ended March 31, 1914 32

Q

Quebec Board of Trade—Copies of an
papers between, and Dept. of Rys. and
Canals re trains in section of N.T. Ry.,
between Cochrane and Quebec City. . 114

Quebec Oriental Ry. and Atlantic, Quebec
and Western Ry.

—

re tariff on (lour
shipments 203

R
Radiotelegraph Regulation 106, etc. ... 42

Radiotelegraph Regulation amendment to

Nos. 103 and 104 42

Regiment 17th of N.S.—alleged ill treat-

bent of at Salisbury Plain 154

Refund—statement of re Customs Duties,
for year ended March 31, 1914.. .. 126

Remount Commissioners

—

re appointment
of—general instructions, etc 116

Regin.i City of—re properties acquired
by Govt, in since Sept. 21, 1911.. .. 183

Regina Citv

—

re properties acquired by
Govt, since Sept. 21, 1911 217

Royal Northwest Mounted Police—Re-
port of for year 1914 28

Royal Society of Canada—Statement of
affairs of up to April 30. 1914 68

Railways and Canals—Report of Dept.
of for period from April 1, 1913, to
TVIarch 31, 1914 20

Railwavs, Canal Statistics, for season of
1914 20a

Railways Statistics of Canada, year end-
ed June 30, 1914 20&

Railway Commissioners—With Report of
Board of, for year ending March 31,
1914 20c

liailways and Canals

—

re tenders for ice

for I.C.R. at Port Mulgrave, N.S 118

Railways proposed line of from Orange-
dale to Cheticamp, N.S 248

Railway Offices at Moncton, N.B.

—

re
names of, and salaries paid to em-
ployees at 250

Railways—relating to construction of in

Co. of Guysborough, N.S 253

S

St. Lawrence River—Report of Commis-
sioners to investigate water levels of,

etc 166

6



5 George V. Alpliabetical ludex to Sessional Papers. A. 1915

S

St. John Valley Railway—Correspond-
ence re operation of by I.C.R. since
July, 1914 257

Stream Measurements for calendar year,
1914 25c

Sackville, N.B

—

re roadway to Public
wharf at, and spur line from I.C.R.
S.O said wharf 25S

Saddles

—

re number of ordered—names
of firms, individuals furnishing same. . 207

Sandford, Tarmouth Co.

—

re breakwater
at and work on same during 1914. . . . 188

Salmon Hatchery—North Margaree—op-
eration' of, etc 88

Salmon Pond

—

re removal of from " Flat
Lands" to New Mills, N.B 279

Schroder , Udo F.

—

re application for
grazing lease township 40-41, R. 7,

"West of 3rd Meridian, Sask 161

Scoles, C. H., New Carlisle, Que.

—

re pay-
ment of balance of subsidy to 201

Seager, Chas.—Commissioner investigat-
ing charges against public oflficials

—

reports of, etc 87

Secretary of State—Report of the, for
year ended March 31, 1914 29

Seed Grain distribution

—

re applications
from Prairie Provinces for same. . . . 147

Separation allowances re soldiers of first

contingent, etc 124

Separation allowances re soldiers asking
for permission to marry and placing of
wives on list 124fi

Service shirts

—

re number of firms or
persons from whom Govt, bought same
since July 1, 1914 2606

Shareholders in chartered banks—List of
as on Decemlier 31, 1914 6

Shellfish Fishery Commission of 1913

—

Correspondence of between Dept. of
IMarine and Fisheries 94

Ships, British—Copy of O. in C. restrict-
ing transfer of, etc 165

Shippegan Gully, Co. of Gloucester, N.
B.

—

re pay sheet in connection with re-
pairs to same, Oct. 1914 224

Shovels

—

re reports respecting purchase
of 25,000, per O. in C. P. 2302, Sept. 4,

also further purchases of same. . . . 271

Smith, B. F.

—

re cutting of lumber by on
Tobique Indian Reserve, since March
12, 1914 177

Southampton Railway Co.—Report of
Royal Commission rCj etc 41

Stevenson, S. J. and Waverley Pharmacy—re medical supplies purchased from
by Govt, since Aug. 1, 1914 263

Steamers Joh7i L. C'ann and Westport III.
re rewards to officers and crews of, etc. 239

Storm Signals at Shippegan, N.B.

—

re
transfer of, etc 152

Submarines

—

re purchase of by Canadian
Govt, by O. in C. dated August 7, 1914,
etc 158

Submarines Supplementary purchase of
by Canadian Govt, by O. in C. dated
Augu.st 7, 1914, etc lySa

S

Submarines—Further purchase of by
Canadian Go\'t. by O. in C. dated Aug.
7, 1914, etc 158b

Superannuation and Retiring Allowances—Tear ended 31st December, 1914.. 66

Subsidies, Railway, paid in Co. of Inver-
ness, N.S. to date 194

Sweetman, J. Herbert, Customs officer,

Port Daniel, Que., re charges against
etc 242

Telephone Statistics for year ended June
30, 1914

Telegraph Statistics for year ended June
30, 1914

Three Rivers :

—

Niunber of employees and salaries paid
to at Post Office on Sept. 21, 1911;
number of employees and salaries
paid to at Post Offlve a tpresent date

;

Customs Dept. at, nimiber of em-
ployees on Sept. 21, 1911, and at pre-
sent date ; Inland Revenue Dept. at
employees on Sept. 21, 1911, and at
present date ; Public Worlcs on the
St. Maurice, Co. of Champlain, number
of employees on in 1911-12 ; Public
Works on the St. Maurice, Co. of
Champlain, number of employees in
since that date ; Employees on such
work dismissed in Nov. 1914, and
Jan. 1915—Wilde Lavalle, Pierre
Thivierge, Joseph Paquin, sr., Jos.
Paquin, jr., and Athanase Gelinas,
Clerks, etc

Titles, numbers, and cost of all books and
pamphlets issued by King's Printer to
March 31, 1914

Topographical Surveys Branch for year
1912-13

Transcontinental Railway—Report of
Commissioners of for year ended March
31, 1914

Transcontinental Railway—Interim Re-
port of Commissioners of for nine
months ended Dec. 31, 1914

Transcontinental Railway

—

re freight
rates of N. B. portion of, and removal
of Y at Wapski, Victoria, N.B

20d

20/

Trade and Commerce :

—

Part I—Canadian Trade (Imports and
Exports)

Part II—Canadian Trade—
France
Germany
United States
United Kingdom

Part III—Canadian Trade, except-
France
Germany
United Kingdom
United States

Part IV—Mi.scellaneous Information. .

Part V—Report of Board of Grain
Commissioners for Canada

278

71

25b

37

37o

256

10

10a

10b

10c

lOd
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Trade and Commerce

—

Continued.

Part VI—Subsidized Steamships Ser-
vice 10c

Part VII—Trade of Foreign Countries
—Treaties and Conventions 10/

Trade Unions—Annual Return respect-
ing 101

Trawlers, Steam

—

re clearing of from
Ports on Atlantic Seaboard of Canada. 269

Transports hired conveyances of troops
and material to England—names, own-
ers, etc 109

Transport Wagons purchased for second
and third contingents—number and
from whom, etc 110

Trois Pistoles, Pulp and Lumber Co.

—

re
burning of buildings of, on l.C.R 249

Trust Companies

—

re names of complying
with Trust Companies Act of iyi4 293

U
Unclaimed Balances ; Dividends unpaid,

etc., prior to Dec. 31, 1913 7

Underwear

—

re number of suits of

—

names and members of firms or per-
sons from whom purchased by Go\'t.
since July 1, 1914 264

Uniforms, Soldiers—re number of frms,
individuals ordered from since July 1,

1914 174

Vale Railway in Co. of Pictou, N.S.-
purchase or lease of since 1911..

Valcartier Carnp—re lands taken
session t)f by Go-vi:., etc

-re

pos-

195

295

Valcartier Camp—Horses at—names of
parties purchasing same and prices
paid, etc 272

Veterinary Director General—Report of

for year ended • March 31, 1914., .. 15b

W
War Appropriation Act—Correspondence
between Auditor General and Govt.

—

re e.xpenditures under 122

War Appropriation Act—Correspondence
between Auditor General and Govt.

—

re expenditures under 122o

Wakeham, Dr. Wm.— re report of re-

specting losses in storins in Bale Cha-
leur, etc., June, 1914 238

Winter Shirts

—

re number of firins, per-
sons froin whom Govt, bought same
since July 1, 1914 -.. .. 260c

Wisewell, Bruce

—

re dismissal of, etc. . 19S

Wharves in Co. of Shelburne, N.S.—East
Green Harbour and Gunning Cove.... 216

Wlieat

—

re copies of documents respect-
ing removal of custon"vs duties on, en-
tering Canada, etc 103

Wheat, oats and barley

—

re quantity pur-
chased by Govt, in 1914, for seed dis-
tribution in West 234

Windsor Branch, l.C.R.

—

re leasing or
transfer of to C.P.R 252

Wright, Fontiac and Labelle, Counties

—

of

—

re amounts of money expended
since 1911 223

Yukon Territory-
1914

-Ordinances of for year
55

8
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See also Alphabetical List, Page 1.

LIST OF SESSIONAL PAPERS
Arranged in Numerical Order, witli their titles at full lengthj.the dates when Ordered

and when presented to the Houses of Parliament : the name of the iSenator or

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

Printed or Not Printed.

CONTENTS OF VOLUME D.

Fifth Census of Canada, 1911,—Agriculture, Volume IV. Presented by Hon. Mr. Foster,
February 8, 1915 .^ Printed for distribution atid sessional papers.

CONTENTS OF VOLUME 1.

(This volume is bound in three parts).

1. Report of the Auditor Gener U for the year ended 31st March, 1914, Volume I. Parts A, B
and A to L ; Volume II, Parts M to U ; Volume III, Parts V to Z. Presented by Hon.
Mr. White, February 9, 1915 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 2.

2. The Public Accounts of Canada, for the fiscal year ended 31st March, 1914. Presented by
Hon. Mr. White, February 9, 1915 Printed for distribution arid sessional papers.

3. Estimates of sums required for the service of the Dominion for the year ending on 31st
March, 1916. Presented by Hon. Mr. White, February 8, 1915.

Printed for distributibn and sessional papers.

4. Supplementary Estimates of sums required for the service of the Dominion for the year end-
ing on the 31st March, 1915. Presented by Hon. Mr. White, March 9, 1915.

Pri7ited for distribution and sessional papers.

5. Further Supxilementary Estimates of sums required for the service of the Dominion for the
year ending on the 31st March, 1915. Presented by Hon. Mr. White, March 27, 1915.

Printed for distribution and sessional papers.

5a. Further Supplementary Estimates for year ending 31st March, 1916. Presented by Hon.
Mr. White, March 31, 1915 Printed for distribution a7id sessional papers.

CONTENTS OF VOLUME 3.

6. List of Shareholders in the Chartered BanKs of the Dominion of Canada as on 31st Decem-
ber, 1914. Presented by Hon. Mr. White, February 9, 1915.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 4.

7. Report on certified cheques, dividends, unclaimed balances and drafts or bills of exchange
remaining unpaid in Chartered Banks of the Dominion of Canada, forfi ve years and
upwards prior to 31st December, 1913. Presented by Hon. Mr. White. April 10, 1915.

Printed for distribution and sessiombl papers.

CONTENTS OF VOLUME 5.

(This volume is bound in two parts).

8. Report of Superintendent of Insurance for year 1914. Pi-esented by Hon. Mr. Whlti;, 1915.
Printed for distribution and I'.essional papers.

9. Abstract of Statement of Insuiance Companies in Canada for vear ended 31st December,
1914. Presented by Hon. Mr. White, 1914.

Printed for distribuiicii and si;ssional papers.

9



5 George V. Alphabetical Index to Sessional Papers. , A. 1915

CONTENTS OF VOLUME 6.

10. Report of the Department of Trade and Commerce for the fiscal year ended 31st March,
1914: Part I.—Canadian Trade. Presented by Sir George Foster, 8th February, 1915.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 7.

lOa. Report of the Department of Trade and Commerce for the fiscal year ended 31st March,
1914: Part II.—Canadian Trade with (1) France, (2) Germany, (3) United King-
dom, and (4) United States. Presented by Sir George Foster, 8th February, 1915.

Printed for distnbution and sessional papers.

lOh. Report of the Department of Trade and Commerce for the fiscal" year ended 31st March.
1914: Part III.—Canadian Trade with foreign countries (except France, Germany,
the United Kingdom, and United States.) Presented by Sir George Foster, 8th

February, 1915 " Printed for distribution and sessional papers.

10c. Report of the Department of Trade and Commerce, for the fiscal year ended 31st March,
1914, (Part IV, Miscellaneous Information.) Presented by Sir George Foster, March
27, 1915 Printed for distribution and sessional papers.

lOd. Report of the Board of Grain Commissioners for Canada. Presented by Sii George
Foster, 1914 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 8.

10^^. Report of the Department of Trade and Commerce for the fiscal year ending 31st March,
1914. Part VI.—Subsidized Steamship Services, with statistics showing steamship
traffic to 31st December, 1914, and Estimates for the fiscal year 1915-16. Presented by
Sir George Foster, 1915 Printed for distribution arid sessional papers.

H)f. ReiK>rt of Trade and Commerce for fiscal year ended 31st March, 1914. (Part VII.

—

Trade of Foreign Countries, Treaties and Conventions.) Presented by Sir George
Foster, 1915 Printed for disLribntion and Sessional papers.

CONTENTS OF VOLUME 9.

11. Report of the Department of Customs for the year ended 31st March, 1914. Presented by
Hon. Mr. Reid, February 11, 1915.. .. Printed for distribiotion and sessional papers.

CONTENTS OF VOLUME 10.

12. 13, 14. Reports, Returns and Statistics of the Inland Revenues of the Dominion of
Canada, for the year ended 31st March, 1914 (Part I.—Excise). (Part II.—Inspec-
tion of Weights and Measures. Gas and Electricity). (Part HI.—Adulteration of
Food). Presented by Hon. Mr. Blondin, March 1, 1915.

Printed for distribution and sessional papers.

15. Report of the Minister of Agriculture for the Dominion of Canada, for the year ended 31st
March, 1914. Presented by Hon. Mr. Burrell. February 8, 1915.

Printed for distribution and sessio.ial papers.

CONTENTS OF VOLUME 11.

(This volume is bound in two parts).

15«- Report of the Dairy and Cold Storage Commissioner for the fiscal year ended 3ist March,
1914. (Dairying, Fruit, Extension of Marl<ets and Cold Storage). Presented by Hon.
Mr. Burrell, 1915 Printed for distributioyi and sessional papers.

15b. Report of the Veterinary Director General for the year ending 31st March, 1915. Pre-
sented by Hon. Mr. Burrell, 1915 Printed for distribution and sessional papers.

16. Report of the Director and Officers of the Experimental Farms for the years ending 31st
March, 1914. Presented by Hon. Mr. Burrell, March 1, 1915.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 12.

17. Criminal Statistics for tlic year ended 30th September. 1913. (Appendix to the Report
of the Minister of Trade and Commerce for the year 1913.) Presented by Sir George
Foster, 1915 Pri^itcd for distribution and sessional papers.

18. Return of By-elections for the House of Commons of Canada, held during the year 1914.
Presented by Hon. Mr. Speaker, March 12, 1915.

Printed for distribution and sessional papers.

10
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CONTENTS OF VOLUME 13.

19. Report of the Minister of Public Works on the works under his control for the fiscal year
ended 31st March, 1914, Volume I. Presented by Hon. Mr. Rogers, February 8, 1915.

PHnted for distribution and sessional papers.

CONTENTS OF VOLUME 14.

20. Annual Report of the Department of Railways and Canals, for tlie fiscal period from 1st

April, 1913, to 31st March, 1914. Presented by Hon. Mr. Cochrane, March 12.

Printed for distributio^i and sessional papers.

20a- Canal Statistics for the season of navigation, 1914. Presented by Hon. Mr. Cochrane, 9th
April, 1915 Printid for distribution and sessional papers.

ZOb. Railway Statistics of the Dominion of Canada, for the year ended 30th June, 1914. Pre-
sented by Hon. Mr. Cochrane, March 12, 1915.

Printed for distribution and sessional papers.

CONTENTS OF VOLUIVIE 15.

JJOc Ninth Report of the Board of Railway Commissioners for Canada, for the year ending
31st March, 1914. Presented by Hon. Mr. Cochrane, February 8, 1915.

Printed for disti'ibution and sessional papers.

20d. Telephone Statistics of the Dominion of Canada, for the year ended 30th June, 1914. Pre-
sented by Hon. Mr. Cochrane, March 17, 1915.

Printed for distribution and sessional papers.

20<?. Express Statistics of the Dominion of Canada for year ended 30th June, 1914. Presented
by Hon. Mr. Cochrane. 1915 Printed for distribution nad sessional papeis.

20/. Telegraph Statistics of the Dominion of Canada, for the year ended 30th June. 1914. Pre-
sented by Hon. Mr. Cochrane, March 17, 1915.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 16.

21. Forty-seventh Annual Report of the Department of Marine and Fisheries, for the year
1913-1914—Marine. Presented by Hon. Mr. Hazen, February 8, 1915.

Printed for distribution and sessiojial papers.

21&. Report and evidence in connection with the Royal Commission appointed to investigate
the disaster of the Empress of Ireland. Presented by Hon. Mr. Hazen, 1914.

PHnted for distribution and sessional papers.

CONTENTS OF VOLUME 17.

22. List of Shipping issued by the Department of Marine and Fisheries, being a list of vessela
on the registry books of the Dominion of Canada on 31st December, 1914. Presented
by Hon. Mr. Hazen, 1913 Printed for distribution and sessional papers.

23. Supplement to the Forty-seventh Annual Report of the Department of Marine and Fi.sh-
eries for the fiscal year 1913-14—Steamboat Inspection Report. Presented by Hon.
Mr. Hazen, March 3. 1915 Printed for distribution and sessio7ial papers.

CONTENTS OF VOLUME 18.

24. Report of the Postmaster General for the year ended 31st :Marc.h, 1914. Presented by Hon.
Mr. Casgrain, February 8, 1915 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 19.

(This volume is bound in two parts).

25. Annual Report of the Department of the Interior, for the fiscal year ending 31 st Ma:cli,
1914.—Volume 1. Presented by Hon. Mr. Roche, March S, 1915.

Printed for distribution and sessU).\al papers.

11



5 fieorge V. Alphabetical Index to Sessional Papers. A. 1915

CONTENTS OF VOLUME 20.

25«. Report of Chief Astronomer, Department of the Interior for year ending 31st March, 1911.

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

2bb. Annual Report of the Topographical Surveys Branch of the Department of the Interior,

1912-13. Presented by Hon. Mr. Roche, 1914.
Pnntcd for distribution and sessional papers.

25c. Report of progress of stream measurements for calendar year of 1914. Presented by Hon.

Mr. Roche, 1914 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 21.

25rf. Thirteenth Report of the Oeogiaphic Board of Canada for the year ending 30th June,

1914. Presented by Hon. Mr. Roche, 1915.
Printed for distribution and sessional papers.

25e. Report on Bow River Water Power and Storage Investigations, seaisons 1911-1912-1913.

Presented by Hon. Mr. Burrell, 1913.. ..Printed for distribution and sessional papeis.

25/. Report of the British Columbia Hydrographic Survey for the calendar year 1913. Pre-

sented by Hon. Mr. Burrell, 1915 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 22.

26. Summary Report of the Geological Survey, Department of Mines, for the calendar year
1913. Presented, 1915 Printed for distribution and sessional papers.

26". Summary Report of the Mines Branch for the calendar year 1913. Presented. 1914.
Printed for distribution ayid sessional papers

CONTENTS OF VOLUME 23.

27. Report of the Department of Indian Affairs for the year ended 31st March, 1914. Pre-
sented by Hon. Mr. Roche, llth February, 1915.

Printed for distribution and sessional papers.

28. Report of the Royal Northwest Mounted Police, 1914. Presented by Hon. Sir Robert
Borden, 8th February, 1915 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 24.

29. Repoit of the Secretary of State of Canada for the year ended 31st March, 1914. Vre-
sented by Hon. Mr. Coderre, 9th February, 1915.

Printed for distribution and sessional papers.

29l>. Report of the work of the Public Archives for the year 1913. Presented, 1915.
Prifited for distribution and sessioual jyapcrs.

30. The Civil Service List of Canada, 1914. Presented by Hon. Mr. Codei-re, 9th February,
1915 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 25.

31. Sixth Annual Report of the Civil Service Commission of Canada for the year ended 31st
August, 1914. Presented by Hon. Mr. Coderre, 19th March, 1915.

Printed for distributio7i and sessional papers.

32. Annual Report of the Department of Public Printing and Stationery for the year ended
31st March, 1914. Presented by Hon. Mr. Coderre, 6th April. 19j!>

Printed for distribution and sessional papers.

33. Reaort of the SecretViry of State for External Affairs for the year ended 31st March, 1914.
Presented by Sir Robert Borden, 18th February, 1915.

Printed for distribution and sessional papers.

34. Report of the Minister of Justice as to I'enetentiaries or Canada, for the fiscal year ended
31st March, 1914. Presented, 1915 Printed for disti-ibution and sessional papers.

35. Report of the Militia Council for the Dominion of Canada, for the fisc.il year ending Cist
March, 1914. I'rescnted by Hon. Mr. Hu.shos. lOth Feh-ijary. 191."..

Prinlid for dii,lHbution and sessional papers.
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CONTENTS OF VOLTOIE 26.

36. Report of the Department of I^abour for the fiscal year ending 31st March, 1914. Pre-
sented by Hon. Mr. Crothers, 8th February, 1915.

Printed for distrihution and sessional papers.

36a. Seventh Report of the Registrar of Boai-ds of Conciliation and Investigation of the pro-
ceedings under " The Industrial Disputes Investigation Act, 1907," for the fiscal year
ending 31st March, 1914. Presented by Hon. Mr. Crothers, 8th February, 1915.

Printed for distribation and sessional papers.

37. Tenth Annual Report of the Commissioners of the Transcontinental Railway, for the year
ended olst March, 1914. Presented by Hon. Mr. Cochrane, 8th February, 1915.

Printed for distribution and sessional papers.

37a. Interim Report of the Commissioners of the Transcontinental Railway, fo:- the nine
months ended 31st December, 1914. Presented by Hon. Mr. Cochrane, 15th February,
1915 Xot printed.

38. Report of the Department of the Naval Service, for the fiscal year ending 31st March, 19 il
Presented by Hon. Mr. Hazen, 8th February, 1915.

Printed for distribution and sessional papern.

CONTENTS OF VOLUME 27.

39. Forty-seventh Annual Report of the Department of Marine and Fisheries, 1913-14—Fish-
eries. Presented by Hon. Mr. Hazen, 8th February, 1915

Printed for distribution and sessional papers.

39<i- Fisheries Investigations in Hudson's and James Bays. Presented by Hon. Mr. Hazen,
1&15 Printed for distribution and sessioiial papers.

39b. S-Upplement to the 47th Annual Report of the Department of Marine and Fisheries (Fi«h-
eriet Branch),—Contributions to Canadian Biology, 1911-14, Part I—Marine Biology
Presented by Hon. Mr. Hazen, 16th February, 1915.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 28.

40. The Report of the Joint Librarians of Parliament. Presented by Hon. Mr. Speal<er, 4th
February, 1914 Xot printed.

41. Report of R A. Pringle, K.C., Commissioner appointed to investigate into the payment of
subsidies to the Southampton Railway Company, together with the evidence, etc.,

taken before the Commissioner. Presented by Hon. Mr. Cochrane, Sth February, 1915.
Kot printed.

42. Radiotelegraph Regulation 106 concerning the wave length for use by Canadian licensed
ship stations during the period of hostilities, and

Amendment to the Radiotelegraph Regulations, Xos. 103 (Ship Stations in Terri-
torial Waters) and 104 (Ship Stations in Harbours). Presented by Hon. Mr. Hazen,
Sth February, 1915 ^ot printed.

43. No. P. C. 260, dated 3rd February, 1915, re Establishment of Rank of Mate in the Royal
Canadian Navy. Presented by Hon. Mr Hazen, Sth February, 1915 Not printed.

43«. Copy of Order in Council No. P.C. 304, dated ISth February, 1915.—Establishment of
ranks of Lieutenant-Commander, Engineer Lieutenant-Commander and Lieutenant-
Commander R.C.N. V'.R., in the Royal Canadian Novy. Presented by Hon. Mr. Hazen,
11th March, 1915 '..

. .Not prinlc-d.

436. Copy of Order in Council No. P.C. 476, dated 6th March, 1915,—Regulations concerning
the classification of engineer oflicers. Presented by Hon. Mr. Hazen, 15th March, 1915.

Not printed.

44. Copies of Orders in Council re Naval Service.

No. P.C. 2175, dated 21st August, 1914, re Extra Rates of Pay for Service in Sub-
marine Vessels.

No. P.C. 2251, re Rates of Pay and Allowances for Petty Oflicers and Men Volun-
teering for %\ ar Service.

No. P.C. 2960, re Scheme of Separation Allowance for the Dependents of those
serving in H.M.C. ships. Presented by Hon. Mr. Hazen. Sth February, 1915.

Not printed.

13



5 George V. Alphabetical Index to Sessional Papers. A. 191*5

CONTENTS OF VOLUME 28—Uontinued.

45. Return to an Order of the House of the 20th April, 1914, for a copy of all letters, papers,

tenders and other documents in regard to the purchase of any cars for the Intercolonial

Railway during the years 1912 and 1913. Presented 9th February, 1915.

—

Mr. Mac-
donald Not pnnted.

4:5a. Return to an Order of the House of the loth February, 1915, for a copy of all letters,

telegrams, contracts, and other documents relating to the purchase of cars by the Inter-

colonial Railway since 1st July, 1914. Presented 9th April, 1915.

—

Mr. Macdonald.
Not printed.

46. Return to an Order of the House of the 26th February, 1914, for a return showing:—1.

The average cost per mile of construction of the Canadian Pacific Railway from its

inception to date. 2. The average cost per mile in the last ten years. 3. The average
rental per mile of lines leased by the Canadian Pacific Railway Company, and the

names of such leased lines. 4. The rental paid by the Canadian Pacific Railway for

the Toronto, Grey and Bruce Railway from Toronto to Owen Sound. Presented 9th

February, 191.5.

—

Mr. Middlebro Not printed.

47. Return to an Order of the House of the 1st June, 1914, for a return showing the revenue
derived from freight received at and forwarded from the following stations on the
Intercolonial Railway during the fiscal years 1913 and 1914, giving separately the
amount for each of said stations, viz. : Drummondville, Rimouski, Ste. Flavie, Mata-
pedia, Campbellton and Bathurst. Presented 9th February, 1915.

—

Mr. Boulay.
Not printed.

48. Return to an Order of the House of the 1st June, 1914, for a return showing the names of

the staff employed in the several depai-tments of the general oflices of the Intercolonial
Railway at Moncton, together with their salaries respectively as of 1st April, 1914.

Presented 9th February, 1915.

—

Mr. Emmerson Not printed.

49. Return to an Order of the House of the 18th May, 1914, for a return showing the names
of the men who have been appointed to positions in the Prince Edward Railway Ser-
vice from the 1st January, 1912, to the 1st May, 1914 ; the positions held by such
appointees and the salary or wages attached to each position. Presented 9th February.
1915.

—

Mr. Huc/iies (Kings, P.E.I.) Not printed.

49a. Return to an Order of the H«use of the 1st March, 1915, for a return giving the names
and post office addresses of all persons appointed to positions on the Prince Edward
Island Railway from the 1st of October, 1911, to the present time; with a description of
the position to which each person was so appointed. Presented 22nd March, 1915.

—

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

50. Return to an Order of the House of the 11th February, 1914, for a return showing the
names, tonnage, port of registry and destination of all foreign vessels engaged in fish-

ing, both sail and steam, that entered and cleared from the port of North Sydney dur-
ing the year ending 31st December, 1913. Presented 9th February, 1915.— .1/r. Sin-
clair Not printed.

51. Return to an Order of the House of the 1st June, 1914, for a copy of all correspondence
between the Department of Justice and the Attorney General of Quebec, with regard
to the appointment of judges, since the 1st of February, 1913. Presented 9th February,
1915.

—

Sir Wilfrid Lanrier Not printed.

52. Return to an Order of the House of the 30th March, 1914, for a return showing:— 1. Par-
ticulars of the inventories and value of the estate of the late George A. Montgomery,
Registrar at Regina, whose estate escheated to the Crown. 2. The amount realized at
Regina or elsewhere, on the conversion of said estate into money. 3. The costs paid
or allowed with names and amounts paid or allowed before the residue was paid over
to the Crown. 4. The amount paid over and actually received by the Crown. 5. The
disposition of the fund and the names of the persons to whom any sum has been paid,
and the respective amounts thereof so paid over or allowed since the Crown received
the same. 6. A statement .showing the difference between the reports of the present
and the late Minister of Justice as to disposition of the fund, and a cojiy of such cori-e-

spondence and representations as led up to any change. 7. The actual balance now on
hand and the intended disposition thereof. Presented 9th February, 1915.

—

Mr.
Graham Not printed.

53. Return to an Order of the House of the 16th March, 1914, for a return showing all persons,
male or female, who have been capitally convicted in Canada, and each province, for
each year, from the 1st of July, 1.867, to the 2nd of February, 1914, specifying the
offences and whether and how the sentences were carried into effect by execution, or
otherwise, with the name of convicts; dates of conviction: crime of which committed;
sentences passed ; judges by whom sentenced ; and how dealt with. 2. For a return
showing all convicts, male and female, who have been reprieved from the execution of
capital sentences passed upon them during the above mentioned period, with the name
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of convicts ; dates of conviction ; crime of wliich convicted ; sentences passed ; by whom
sentenced ; sentences commuted, and if so, to what. 3. For a return showing all

persons in Canada, and each province, convicted during the above mentioned period of
murder whose sentences have been mitigated, or who have received a free pardon,
together with a statement of the offences of which they were severally convicted, with
the name of convicts ; dates of conviction ; nature of offence ; sentences ; and extent of
mitigation of sentences and dates. 4. For a return of instances, during the above
mentioned period, ic which appeal has been made on behalf of the persons convicted
of capital offences to His Excellency, the Governor in Council, for the exercise of the
Royal Prerogative of pardon, or mitigation of sentences, with the name of convicts

;

dates of conviction and place ; crime of which convicted ; sentences ; dates of appeal

;

and the result. Presented 9th February, 191.5.—J/r. Wilson (Laval).. . .Xot printed.

54. General Rules and Orders of the Exchequer Court of Canada made, respectively, on the
2.3rd September, 1914, and the 18th June, 1914. Presented by Hon. Mr. Coderre, 9th
February, 1915 Not printed.

54a. General Rules and Orders of the Exchequer Court of Canada made on the loth February,
1915. Presented by Hon. Mr. Coderre, 16th March, 1915 Xot printed.

55. Ordinances of the Yukon Territory passed by the Yukon Council in the year 1914. Pre-
sented by Hon. Mr. Coderre, 9th February, 1915 Not printed.

56. Return to an Order of the House of the ISth May, 1914, for a return showing the details
of moneys paid to J. F. Farrington, $248.25 ; B. H. Smith, $469.50, and H. C. Dash,
$1S2.40, as set forth in Hansard of this session, page 3071. Presented 9th February,
1915.

—

Mr. McLean (Halifax) Not printed.

57. Return to an Order of the House of .the 16th March, 1914. for a copy of instruction sent
to Mr. Wm. Flynn, advocate, to hold investigations into charges made against employees
of the Department of Marine and Fisheries in Bonaventure County, and reports made
by him in such investigations. Presented 9th February, 1915.

—

Mr. Marcil (Bonaven-
ture) Not printed.

58. Return to an Order of the House of the 2Tth April, 1914, for a copy of all documents bear-
ing upon the application made to the Department of Marine and Fisheries for the dis-
missal of Ulric Dion, lightkeeper at St. Charles de Caplan, Quebec, and the appoint-
ment of Omer Arsenault in his place, arid on the action taken by the Department in
that connection. Presented 9th February, 1915.

—

3Ir. Marcil (Bonaventure).
Not j^rinted.

59. Return to an Order of the House of the 9th February, 1914, for a copy of all agreements
made and entered into between the Department of Marine and Fisheries or the Govern-
ment and Railway and Express Companies, including the Intercolonial Railway, relat-
ing to the transportation of fresh fish by fast freight or express, since the year 1906 ;

also a copy of all guarantees given to railway and express companies by the Govern-
ment or any Department thereof, relating to such transportation, together with a state-
ment of all disbursements made by the Department of Marine and Fisheries each year
under the terms of such agreements or guarantees, distinguishing between disburse-
ments made on account of fast freight and disbursements made on account of express
shipments ; also the number of refrigerator cars, subject to guarantee, by Department
of Marine and Fisheries, forwarded by fast freight from ^lulgrave or Halifax to Mont-
real, each calendar year since 1906, and the number of tons of freight carried by such
car.s each year. Also the number of refrigerator express cars forwarded from said
points, Mulgrave and Halifax to Montreal, up to December 31, 1913, under the terms
of an agreement made since 1911, between the Department of Marine and Fisheries
and the railway or express companies or both. Also the number of tons of fresh fish
carried by express companies, prior to December 31, 1913, under the last mentioned
agreement; and the amount paid up to December 31. 1913, by the Department of
Marine and Fisheries, under the last mentioned agreement. Also the number of tons
of fresh fish carried by express companies from Mulgrave and Halifax to points west
since 1906, on which the Government paid one-third, but not under the terms of the
said agreement made as aforesaid, since 1911. Presented 9th February, 1915. Mr.
Sinclair Not printed.

60. Return to an Order of the House of the 20th April, 1914, for a return showing all the post
offices in the several counties in the province of Xova Scotia for which a rent allow-
ance, or a fuel fund, and light allowance is made, specifying the amount of such allow-
ance in each case. Presented 9th February, 1914.

—

Mr. Chisholm (Antigonish).
Not printed.

61. Return to an Order of the House of the 16th March, 1914, for a copy of all correspond-
ence, letters, telegrams, etc., in the year 1913, relating to the carrying of the mails
between Grand River Falls and Grand River, county of Richmond, and the awarding of
the contract to Malcolm McCuspic. Presented 9th February, 1915.

—

Mr. Kyte.
. . . .Not printed.
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62. Return to an Order of the House of the 11th May, 1914, for a copy of all letters, tele-
grams, coilespondence and memorials since the 1st day of November. 1911, relating
to the post office at Johnstown, Richmond County, N.S., and to complaints against the
present postmaster and recommendations for his dismissal. Presented 9th February,
191.'5.

—

Mr. Kyte Not printed.

63. Return to an Order of the House of the 20th April, 1914, for a copy of all papers, petitions,
letters and telegrams concerning the change of site of the post office at St. Lazare
Village, county of Bellechasse, Quebec. Presented 9th February, 1915.

—

Mr. Lpmieux.
. . . .Not printed.

64. Statement of Governor General's Warrants issued since the last Session of Parliament on
account of 1914-15. Presented by Hon. Mr. White, 9th February, 1915.

Not printed.

65. Statement of expenditure on account of " Miscellaneous Unforeseen Expenses^" from the
18th August, 1914, to the 4th February, 1913, in accordance with the Appropriation
Act of 1914. Presented by Hon. Mr. White, 9th February, 1915 Not printed.

66. Statement of Superannuation and Retiring Allowances in the Civil Service during the year
ending 31st December, 1914, showing name, rank, salary, service, allowance and cause
of retirement of each person superannuated or retired, also whether vacancy is filled

by promotion or by appointment, and salary of any new appointee. Presented by Hon.
Mr. White, 9th February, 1915 Not printed.

67. Statement of receipts and expenditures of the Ottawa Improvement Commission to .31st

March, 1914. Presented by Hon. Mr. White, 9th February, ,1915 . . .. ..Not printed.

68. Statement of the affairs of the Royal Society of Canada, for the year ended 30th April,
1914. Presented by Hon. Mr. White, 9th February, 1915 Not printed.

69. Account of the average number of men employed on the Dominion Police Force during
each month of the year 19^4, 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, 10th February, 1915 Not printed.

70. Retuin to an Order of the Senate, dated the IGth January, 1913, calling for copy of the

-

plans, reports, soundings, and other germane infoiniation respecting the ports of
Churchill and Fort NeLson, so far as the Department of Railways and Canals Is con-
cerned.— (Senate) Not p.inted.

71. Return to an Order of the Senate, dated the 29th April, 1914, showing:—1. Titles of all

books, pamphlets and other printed papers issued by the King's Printer during the
year ending on the 31st of March, 1914. 2. The number of each of such boo", s,

panipWets and papers printed during such year, and the number distributed, with tlie

dates of distribution. 3. The number of pages in each. 4. The cost of each. 5. Tha
authority for the printing and issuing of each of such books, pamphlets and papers.

—

(Senate) Not printed.

72. Return to an Order of the Senate dated the 30th April, 1914, for the production of all pro-
posals submitted to the Government for the construction of the Montreal. Ottawa and
Georgian Bay Canal and all the correspondence relating thereto.— (.S'c«a.'c).

Not printed.

72«- Return to an Order of the House of the 11th February, 1915, for a copy of all petitions

and memoranda from commercial bodies or other parties in relation to the immediate
construction of the Georgian Bay Canal, and of all correspondence in connection with
the same since 21st September, 1911. Presented 4th March, 1915.

—

Sir Wilfrid Laurirr.
Not printed.

73. Copies of general orders promulgated to the militia for the period between 25th Xovcmb^i-,
1913, and 24th December, 1914.— (Senate) Not prii.tid.

74. Copy of correspondence respecting the contiol of the exportation of nickel. Presented by
Sir Robert Borden, 11th February, 1915 Not printed.

75. Memorandum respecting work of the Department of Militia and Defence—European War,
1914-15. Presented by Hon. Mr. Hughes, nth February, 1915 Not printed.

76. Return to an Order of the House of the 6th April, 1914, for a copy of all correspondence,
letters, telegrams, complaints and documents of all kinds received by the Department of
Trade and Conmierce during the years 1913-14, with respect to the Pictou-Mulgrave-
Cheticamp steamship route. I'resented 11th February, 1915.

—

Mr. Chisliolm {Itivcr-

•nr.s.<c) Not printed.
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77. Return to an Order of the House of the 8th June, 1914, for a copy of all documents bear-
ing on an application or applications made to the Superintendent General of Indian
Affairs or the Department, on an amendment to the Indian Act to facilitate the sale
of the Indian Reserve of Restig^ouche, Que., or on the acquiring otherwise of any por-
tion or the whole of the said reserve for industrial or other purposes, and any answers
given thereto. Presented 11th February, 1915.

—

Mr. Marcil {Bonavcntnre).
Xot printed.

78. Return to an Order of the House of the 2nd February; 1914, for a return showing the
names of the sailors who have been employed on the Eureka during the years 1910,
1911, 1912 and 1913. Presented 12th February, 1915.

—

Mr. Boulay Not printed.

79. Return to an Order of the House of the 15th April, 1914, for a return showing the total
bond issue of the Canadian Northern Railway Company and its affiliated companies;
and the total cost to date of the construction of the lines of railways comprising the
Canadian Northern Railway system, including terminals, sidings, etc. Presented l2th
February, 1915.

—

Mr. Murphy Not printed.

80. Return to an Order of the House of the ISth May, 1914, for a copy of all papers, docu-
ments, reports and evidence relative to the dismissal or proposed dismissal of ^y. A.
Case of the Government Quarantine Service at Halifax, N.S. Presented 12th February,
1915.

—

Mr. McLean (Halifax) Not pi-inted.

81. Return to an Order of the House of the 26th February, 1914, for a return showing:— 1.

The freight rates charged during the years 1912 and 1913, on ^^•heat froni Canadian
ports to ports in the United Kingdom by the Canadian Pacific Railway Company's
Steamship Lines, the Allan Steamship Line and the Canadian Northern Railway Com-
pany's Steamship Lines. 2. The profits made by the freight boats of the said sevei al

lines which carried wheat alone or with other freight. Presented 12th February, 1915.—Sir James Aikins Not prinU\..

82. Return to an Order of the House of the 16th February, 1914, for a copy of all reports,
requests, petitions, memorials, letters, telegrams and other correspondence and docu-
ments relaUng to the removal, suspension or dismissal, by the management of the
Intercolonial Railway, of Warren Carter and Frederick Avard, employees in the freight
department of the Intercolonial Railway at Sackville, N.B. ; and of all letters, tele-

giams and other correspondence in the Department of Railways and Canals, or in the
railway offices at Moncton, or in any Department of Government, addressed to the
Minister of Railways and Canals, or to any other member of the Government, or to

any official of the Department of Railways and Canals, or of the Intercolonial Railway,
by any person or persons in the county of Westmorland, N.B., in any manner relating

to said employees and to the dispensing with their services, particularly of any letters

sent to F. P. Brady, General Superintendent of the Intercolonial, by any party or
paities in Sackville, N.B., or elsewhere, and of all replies to any such letters, corre-

spondence or documents. Presented 12th February, 1915.

—

Mr. Emmerson.
Not printed.

83. Return to an Order of the House of the 23rd March, 1914, for a return showing:— 1. What
investigations and other work have been entrusted by the Government, or any Depart-
ment thereof, to G. Howard Ferguson, member for the electoral division of the county
of Grenville in the Legislative Assembly of the province of Ontario. 2. How mucli the

said G. Howard Ferguson has been paid by the Government, or any Department there-

of, for fees arid disbursements since the 21st of September, 1911, and how much is still

due and owing to him. 3. How much has been paid to the said G. Howard Ferguson
Vjy the Government or any Department thereof, since the 21st September, 1911. in

connection with any other matter whatever. Presented I2th February, 1915.— ;!/>•.

Proulx Not printed.

84. Further Supplementary Return to an Order of the House of the 2Sth April, 1913, for a
return showing a list of all the newspapers in Canada in which advertisements hav?-

been inserted by the Government, or any minister, officer or department thertof. between
10th October, 1911, and the present date, together with a statement of the gross amouin
paid therefor between the above dates to each of said newspapers or to the propi ictors

of the same. Presented 12th February, 1915.

—

Mr. Sinclair Not prin'cd.

84«. Further Sujiplementary Return to an Order of the House of the 30ih April, 1913, for a

return showing a list of all the newspapers in Canada in which advertisements have
been inserted by the fJovernment, or any minister, olficer or department thereof, between
the 10th day of October, 190«, and 10th October, 1907, and between said dates in each

of the years following up to the 10th October, 1911, together with a statement of the

gross amount paid therefor for the years mentioned, to each of the said newspapers or

the proprietors of the same. Presented 12th February, 1915.

—

Mr. Thornton.
Not printed.
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85. Partial Return to an Order of the House of the 4th March, 1914, for a return showing:

—

1. How many employees of the Federal Government of Canada, including all services

and all departments, have been dismissed from 10th October, 1911, to the present

date. 2. How many have resigned. 3. How many have deserted the service. 4.

How many deserters have been punished. 5. How many new employees have been
engaged or appointed by the present Government during the same period. Presented
12th February, 1915.

—

Mr. Boivin Not printed.

85a. Return to an Order of the House of the 4th Marc^, 1914, for a return showing:

—

1. How many employees of the Federal Government of Canada, including all services

and all depa,rtments, have been dismissed from 10th October, 1911, to the present
date. 2. How many have resigned. 3. How many have deserted the service. 4.

How many deserteis have been punished. 5. How many new employees have been
engaged or appointed by the present Government during the same period. Presented
4th March, 1915.

—

Mr. Boivin Not printed.

85&- Further Supplementary Return to an Order of the House of the 4th March, 1914, for a return
showing :— 1. How many employees of the Federal Government of Canada, including
all services and all departments, have been dismissed from 10th October, 1911, to the

present date. 2, How many have resigned. 3. How many have de.serted the service.

4. How many deserters have been punished. 5. How many new employees have been
engaged or appointed by the present Government during the same period. Presented
5th March, 1915.

—

Mr. Boi^'in Not printed.

S5o- Further Supplementary Return to an Order of the House of the 4th March, 1914, for a return
showing:— 1. How many employees of the Federal Government of Canada, including
all services and all departments, have been dismi.?sed from 10th October, 1911. to the

present date. 2. How many have resigned. 3. How many have deserted the service.

4. How many dejserters have been punished. 5. How many new employees have been
engaged or appointed by the present Government during the same period. Presented
12th March, 1015.

—

Mr. Boivin Not printed.

&5d. Further Supplementary Return to an Order of the House of the 4th March, 1914, for a return
showing:— 1. How many employees of the Federal Government of Canada, including
all services and all departments, have been dismissed from 10th October, 1911, to the
present date. 2. How many have resigned. 3. How many have lleserted the service.

4. How many deserters have been punished. 5. How many new employees have been
engaged or appointed by the present Government during the same period. Presented
7th April, 1915.

—

Mr. Boivin Not printed.

86. Further Supplementary Return to an Order of the House of the 18th February, 1914, for

a copy of all charges, complaints, memorials, correspondence and telegrams, not
already produced, relating to officials in any department of the Government since 10th
October, 1911, the number of officials dismissed, reports of investigations held in

respect of such charges, items of expenditure and costs of each investigation, the names
of persons appointed to ofRce in the place of dismissed oiTlcials, and of all recom-
mendations received in behalf of persons so appointed in the province of Prince Edward
Island. Presented 12th February, 1915.—Jlfr. Hughes {Kinr/s, P.E.I.)

Not p7inted.

87. Partial Return to an Order of the House of the 18th May, 1914, for a return showing in

all cases in which Charles Seager, of Godcrich, acted as Government Commissioner In

the investigation of officials charged with paitizanship, or other offences, from and
including the year 1S96 to the year 1900 ; and the names of all offlcials dismissed by
reason of the reports of the said Charles Seager, the positions held by such oflicials,

and when such dismissals' took place ; with a copy of the evidence taken in all such
cases, together with the commissioners reports tliereon. and also showing what fees
were paid to the said Charles Seager for conducting such investigations. Presented
12th February, 1915.

—

Mr. Clark ( Brvce) Not printed.

88. Return to an Order of the House of the 16th March, 1914, for a copy of all correspond-
ence, letters, tele.grams, complaints and of all other documents in any way referring

to the operation of the salmon hatchery at North East Mar.garee, and the fish pond at
Margaree Harbour from 1911 to date. Presented 15th February, 1915.

—

Mr. ChisfioUn
{Inverness) '. Not printed.

89. Return to an Address to His Royal Highness the Governor General of the 11th May. 1914,
for a copy of all letters, telegrams. Orders in Council, contracts, tenders, papeis and
other documents in possession of the Department of Public Works, and of the Depart-
ment of Militia and Defence, relating to the construction of an armoury at Amherst,
N.S. I'resented 15th February, 1915.

—

Mr. Sinclair Not printed.

90. I-.etters of the Honourable Louis P. Pelletier, M.P., and the Honourable Wilfrid B. Nantel,
M.P., resigning their positions as Postmaster General and Minister of Inland Revenue,
respectively, and letters of the Prime Minister in acknowledgment thereof. Presented
by Sir Robert Borden, 15th February, 1915 Not printd.
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91. Report of Board of OiRcers on boots supplied to the Canadian Expeditionary Force. Pre-
sented by Hon. Mr. Hughes. 15th February, 191-5 Xot printed.

92. Regulations under " The Destructive Insect and Pest Act." Presented by Hon. Mr.
Burrell, 16th February, 1915 Xot printed-

93. Report on " The Agricultural Instruction Act," 1913-14, pursuant to Section S of the above
named Act. Presented by Hon. Mr, Burrell, 16th February, 1915.

Printed for sessional papers only.

\
93a- Supplementary Return to an Address to His Royal Highness the Governor General of the

9th February, 1914, for a copy of all arrangements made between the Government and
the various provinces under the Agricultural Instruction Act. Presented l9th February,
1915-

—

Sir Wilfrid Laurier Not printed.

93b. Return to an Order of the House of the 20th April, 1914, for a copy of all documents,
correspondence, letters, petitions, reports, etc., exchanged between Dr. C. C. James, Mr.
J. C. Chapais and each of the Provincial Ministers of Agriculture, in connection with
the distribution and the administration of the federal subsidy granted to the provinces
for agricultural purposes since the granting of same. Presented 23rd February, 1915.—Mr. Lapointe {Kamow-aska) ?7ot printed.

94. Return to an Order of the House of the 11th February. 1914. for a copy of all telegrams,
correspondence, instructions, recommendations, and other documents that passed
between the Shellfish Fishery Commission of 1913, and the Department of Marine and
Fisheries, from the date of the appointment of said Commission to 31st December.
1913, excluding such documents as have been printed in the published report of said
Commission. Presented 16th February, 1915.

—

Mr. Sinclair Xot printed.

95. Return to an Order of the House of the 16th March, 1914, for a copy of. all correspondence,
tenders, telegrams, complaints and of all other documents in any way referring to the
collecting of spawn for the Margaree Lobster Hatchery during the years 1911-12,
1912-13 and 1913-14. Presented 16th February. 1915.

—

3Ir. Chishohn (Inver7iess).

Xot printed.

96. Return to an Order of the House of the 10th February, 1915. for a return showing the
amount of coal imported into Alberta, Saskatchewan and Manitoba, respectively, from
the United States during the year 1914 : also the amount of duty collected in each of
the said provinces during the same year. Presented 16th .February. 1915-

—

Mr.
Buchanan Xot printed.

97. Copy of the Eighth Joint Report of the Commissioners for the Demarcation of the Meri-
dian of the 141st Degree of "West Lngitude. Presented by Hon. Mr. Roche. 18th
February. 1915 Xot printed.

98. Return to an Order of the House of the 20th April. 1914. for a copy of the a.greement
between the Government of Canada and the Canadian Pacific Railway Company at the
time the special land grant was made whereby the Canadian Pacific Railway Company
were enaV>led to get their land grant in one bloclc for the purpose of establishing their
present irrigation system east of Calgary, province of Alberta. Presented ISth
February, 1915.

—

Mr. Burnham . Xot printed.

99. Return to an Order of the House of the 23rd March, 1914, for a copy of all letters, tele-
grams and other documents in connection with the sale of any timber on Parry Island,
Parry Sound District, and of advertisements, agreements for purchase and any other
documents connected with such sale or grant of timber to any ijerson or persons. Pre-
sented ISth February, 1915.

—

Mr. Arthurs.. Xot rpintcd.

100. Return to an Order of the House of the 11th February. 1914, for a return showing
reasons for the dismissal of Mr. Larivi&re, Dominion Lands Agent at Girouard ; the
date of his appointment and of dismissal and salary at time of dismissal ; also the
name of agent appointed in his place, with date of appointment and salary. Presented
18th February, 1915.

—

Mr. Oliver jVo^ printed.

101. Annual Return respecting Trade Unions under Chapter 125. R.S.C-, 1906. Presented by
Hon. Mr. Coderre, ISth February, 1915 Xot printed.

102. A detailed statement of all bonds or securities registered in the Department cf the Secre-
tary of State of Canada, since last return (21st January. 1914) submitted to the Par-
liament of Canada under Section 32 of Chapter 19, of the Revised Statutes of Canada
1906. Presented by Hon. Mr. Coderre, 18th February, 1915 Xot printed.
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103. Return to an Order of the House of the 9th February, 1914, for a copy of all petitions,

memorials, letters, telegrams, papers, and documents received by any department of

the Government of Canada, or any Minister of the Crown from any company, corpor-

ation, person or persons, requesting the removal of any customs duties upon wheat or

wheat products entering Canada, or protesting against any diminution or removal of

such custom's duties, and any replies thereto. Presented 18th February, 1915.

—

Mr.

Maclean (Halifax) Not printed.

104. Return to an Order of the House of the 20th April, J.914, for a copy of all correspond-

ence, letters, documents or other papers relating to the cancellation of the entry of

R. Bannatyn-e for the northwest J of section 24, township 35, range 18, west of the

2nd meridian. Presented 19th February, 1915.

—

Mr. Kccly Not printed.

105. Return to an Order of the House of the 16th February, 1914, for a return showing the

name of the postmaster of the Parish of St. Romuald, county of Levis, who, it is f^aid,

was dismissed from office since September, 1911, the reasons for such dismissal, the

nature of the complaints made against him, the names of the parties who made those

complaints, together with a copy of all correspondence and telegrams relating thereto,

the name of the inquiring commissioner, and report of investigation, if any, and of all

evidence taken at the investigation, tlie names of those who recommended the successor,

names of the parties by whom the Government was represented at such investigation,

with a detailed statement of all the accounts paid or to be paid by any department in

connection with the aforesaid dismissal and investigation, the. names of the parties who
received any money or filed their accounts in connection with said investigation, and
the amount awarded to or claimed by each of them. Presented 19t>. February, 1915.

—

Mr. Bourussa Not printed.

106. Return showing lands sold by the Canadian Pacific Railway Company during the year
which ended on the 30th September, 1914. Presented by Hon. Mr. Roche, 19th Feb-
ruary, 1915 Not printed.

107. Return to an Order of the House of the 10th June, 1914, for a return showing:—1. The
amount of money sent through the post offices in the past five years outside Canada
from the following Cape Breton post offices: Glace Bay, Caledonia Mines, Dominion No.

4, New Aberdeen, Bridfeeford, Old Bridgeford, Reserve Mines, Sydney, Whitney Pier,

Ashby, North Sydney, Sydney Mines, Florence, Dominion No. 6, and Port Marrien. 2.

What countries was such money transmitted to. Presented 22nd February, 1915.

—

Mr. Carroll Not printed.

108. Return to an Order of the House of the 15th February, 1915, for a copy of all correspond-
ence, telegiams and other documents in connection with the removal from the customs
service at Lethbridge, Alberta, of Brown Pipes and. A. R. Gibbons. Presentetl 23rd
February, 1915.

—

Mr. Buchanan Not printed.

109. Return to an Order of the House of the 15th February. 1915, for a return giving the

names of all the transports hired since 1st August, 1914, for the conveyance of troops,

horses, stores and material to England, the name of each vessel owner, broker or other

person through whom the vessel was chartered, the tonnage of each vessel, speed, rate

paid pei' ton per week or month, minimum time for which engaged, date of agreement,
date at which pay commenced, date at which pay ceased, and the total sum paid by
the Government for hire and other charges. Presented 23rd February, 1915.

—

Mr.
Mnri)hy Not printed.

110. Return to an Order of the House of the 15th February, 1915, for a return showing:— 1.

How many transport wagons were purchased for the Second and Third Contingents?
2. From whom they were purchased, and the name of each person or firm? 3. How
many were purchased from each? 4. What was the price paid per wagon? 5. If any
tenders were asked? 6. If any tenders were received that were not accepted? 7. If

so, what was the price tendered at? Presented 23rd February, 1915.

—

Mr. Nesbitt.
Not prinleiL

111. Return to an Order of the House of the 11th February, 1915, for a return showing:

—

1. How many persons have been made prisoners of war since the declaration of war
between the Allies, Germany and Austria? 2. Where they have been kept captive'' .1.

What is the name of each place of detention, and the name of the officer in charge
of such place of detention? Presented 23rd February, 1915.

—

Mr. Wilson { Laval).
Not prinlcd

Ilia. Return to an Order of the House of the 19th February, 1915, for a statement in detail

of: The number of prisoners of war in this country; the number under parole; the
number held in detention camps ; the number of detention can>i>s. where situated, how
accessible, and the number of prisoners in each. The amount of cost to Canada in

each of these camps, respectively, for subsistence, iiay. c'othing. transportation and
supervision ; the nature of work done by prisoners, and the total value of same to date.

Presented 1st April, 1915.

—

Mr. Clark {Red Deer) Not printed.
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112. Return to an Order of the House of the 15th February, 1915, for a copy of all letters,

telegrams, minutes of investigation and other documents relating to the dismissal of
James Brennan, fireman Intercolonial Railway at Stellarton. Presented 25th February,
1915.

—

Mr. ilacdonuld Not priiitcd.

113. Return to an Order of the House of the 11th February, 1915, for return showing if any
official statement was given on behalf of the management of the Intercolonial Railway
to the effect that wages would be paid in their absence to the employees of the railway
who volunteered for active service. If so, when and by whom? If any order has been
made by the Railway Department providing for such payment, and if so, when the said
order was made. Presented 2.3rd February, 1915.

—

Mr. Macdonald Xot printed.

114. Return to an order of the House of the 9th February, 1915, for a cony of all papers,
petitions, letters and telegrams exchanged between the Quebec Board of Trade and the
Department of Railways and Canals concerning the circulation of trains on that section
of the National Transcontinental Railway between Cochrane and Quebec City. Pre-
sented 23rd February, 1915.

—

Mr. Lewicnx Not printed.

115. Return (in so far as the Department of the Interior is concerned) of copies of all Orders
in Council, plans, papers and correspondence relating to the Canadian Pacific Railway,
which are required to bo presented to the House of Commons, under a resolution passed
on 20th February, 1SS2, since the date of the last return, under such resolution. Pre-
sented by Hon. Mr. Roche, 24th February, 1915 Not printed.

116. Return showing:—1. Who the Remount Commissioners are for "Western and Easte-.n
Canada respectively? 2. When and by whom they were appointed, and what their
general instructions were? 3. "V\'hy were the mobilization orders 1913, which provide
for the purchase of remounts, ignored and civilians put in charge of the purchase of
remounts? 4. The names of the purchasers and inspecting veterinary offlcers appointed
by the Remount Commissioner for Eastern Canada, in the various remount divisions?
5. If any of the purchasers and inspecting veterinary officers have been stopped buy-
ing. If so, what their names are. and the reasons given by the Remount Commissioner
for his action? 6. How many horses have been purchased between 1st December and
31st January, in each remount division in Eastern*^ Canada, aind the average price paid
per horse? 7. What the average cost per horse is in each remount division to cover
the expenses, including pay or allowances and all travelling and other expenses,
between the said dates. Presented 24th February, 1915.

—

Mr. Lemieux . .Not printed.

117. Return showing:— 1. From how many firms the Government have ordered ankle boots
for the various contingents now being equipped for service? 2. The names of these
firms? 3. How many ankle boots have been ordered from each firm? 4. How many
ankle boots each firm have delivered up to date? 5. How many ankle boots each firm
have yet to deliver? 6. The price that each firm is receiving for these ankle boots.
Presented 24th February, 1915.

—

Mr. Lemieux Not printed.

118. Return to an Order of the House of the 22nd February, 1915, for a copy of all correspond-
ence, recommendations, tenders and other papers on file in the office of the Department
of Railways and Canals relating to supplying ice for the Intercolonial Railway at Mul-
grave for the year 1915. Presented 25th February, 1915.

—

Mr. Sinchtir.

Not printed.

119. Return to an Order of the House of the 18th February, 1915, for a return showing:— 1.

How manv motor trucks were sent with the first contingent to England? 2. From
whom they were purchased, and by whom they were manufactured? 3. What their
capacity was? 4. What price was paid for them? 5. If any expert was employed by
the Government in connection with their purchase. If so, who? 6. If any commis-
sion was paid by the Government to any one in connection with their purchase? 7.

If the trucks have given satisfaction in service. If not, what defects were exhibited?
8. If a committee was appointed by the Militia Department or the Government in
regard to the purchase of motor trucks for the second and further contingents. If so,

who comprised it, and what were their special qualifications? 9. If one, Mr. McQuarrio,
was a member of this committee. If so, is it true he was. and is still, an employee of
the Russell Motor Car Company of Toronto? 10. If one, Owens Thomas, was employed
as expei-f on the said Committee? If so, what he was paid, or what he is to be paid
for his services, and how long his services were utilize<l? 11. If Mi-. Thomas received
any commission in connection with the purchases of motor trucl<s either from the
Government or the manufacturers? 12. What recommendations wore made by the
said committee to the Militia Department or the Government in connection with pur-
chases of motor trucks? 13. If the trucks have been purchased. If so, how many,
from whom, and at what price? 14. If it is true that these trucks were purchased
from the Kelly Company. Springfield, Ohio. If so, could not efficient and suitable
trucks have been procured from Canadian manufacturers? 15. If it is true that the
Government has decided to go into the motor trucli business by placing orders with
Canadian manufactui-ers for parts, and supplying such paits to assemblers in Canada.
If so. is it true that orders have been, or are being placed with the Russell Motor Car
Company, to manufacture engines? 16. Who lecommended Mr. Thomas to the Minister
of the Militia or the Government? Presented 25th February, 1915.

—

Mr. Copp.
Not printed.
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120. Return to an Order of the House of the 13th February, 1915, for a return showing
whether any exportations of food-stuffs have been made since 1st August last, to Euro-
pean countries, other than the United Kingdom. France and Belgium, and if so, their

nature and what countries. Presented 25th February, 1913.

—

Mr. Cockshutt.
A'ot printed,

121. Return to an Order of the House of the 11th February, 1915, for a copy of the petition,

papers, documents and letters in connection with the incorporation of the Dominion
Trust Company, incorporated by Special Act of the Pariliament of Canada in 1912, b?-v^

Chapter 89 of 2 George V. Presented 25th February, 1915.

—

Mr. Proulx.
yot printed.

121a. Return to an Order of the House of the 11th February, 1915, for a copy of all the

correspondence exchanged between the Department of Justice and the Government of

the province of British Columbia, or any of its members, with regard to a certain Act
passed by the Legislature of the said province in 1913, being Chapter 89 of 2 George
v., entitled: "An Act respecting the Dominion Trust Company." Presented 4th March,
1915.

—

Mr. Proulx Not printed.

122. Return to an Order of the House of the 11th February, 1915, for a copy of all correspond-

ence which has passed between the Auditor General and the Militia Department or any
other department of the Government service in regard to the expenditure under the War
Appropriation Act. Presented 25th February, 1915.

—

Mr. Maclean (Halifax).
Printed for distribution and sessional papers.

122a. Memorandum of the Accountant and Paymaster-General and the Director of Contracts of

the Department of Militia and Defence, in respect to correspondence between the
Auditor General and Militia Department, relating to expenditure under the War Appro
priation Act. Presented by Hon. Mr. Hughes, 11th March, 1915 Not printed.

123. Copy of all correspondence between the Minister of Finance and the Auditor General from
18th August to date, respecting purchases for overseas contingents, army contracts, or

other purchases for military purposes, or under the operation of the Naval Service Act
of 1910. or under Orders in Council relating to military matters. Presented by Hon.
Mr. White, 25th February, 1915 Not rpinted.

124. Certified copy of a report of the Committee of the Privy Council approved by His Royal
Highness the Governor General on the 23rd January, 1915, on the subject of separ-

ation allowance to dependents of soldiers of the First Overseas Contingent. Presented

by Hon. Mr. Rogers, 26th February, 1915 Not printe/f

124a- Certified copy of a report of the Committee of the Privy Council approved by His Royal
Highness the Governor General on the 28th January, 1915, in respect to applications

from men who have enlisted in the corps raised for overseas service, to be allowed to"

mfrry and to have their wives placed on the separation allowance list. Presented by
Hon. Mr. Rogers, 26th February, 1915 Not printed.

125. Return to an Order of the House of the l6th February, 1914, for a copy of all telegrams,

correspondence, petitions and documents of all kinds in any way referrin.g to a drill

shed or armoury to be built at the town of Inverness, Inverness county, Nova Scotia.

Presented 26th February, 1915.

—

Mr. Chishohn (Inverness) Not printed.

126. Detailed statement of revenue of custom duties and refund thereof under Section 92 Con-
solidated Revenue and Audit Act, through the Department of Commerce for the fiscal

year ended 31st March, 1914.— (Senate) Not pHnted.

127. Orders in Council which have been published in the Canada Gazette betewen the 1st

December, 1913, and 11th January, 1915, in accordance with the provisions of Section

19, Chapter 10, 1-2 George V. "The Forest Reserves and Park Act."

—

(Senate).
Not printrd.

I27a. Return of Orders in Council which have been published in the Canada Ga::ctte, between
the 16th May, 1914, and 25th July, 1914. in accordance with the provisions of 'The
Forest Reserves and Park Act," Section 19, of Chapter 10, 1-2 George V. Presented

by Hon. Mr. Roche, 12th March, 1915 Not printed.

128 Orders in Council which have been published in the Canada Gazette between 1st Decem-
ber, 1913, and 15th January, 1915, in accordance with the provisions of Section 5. of

Chapter 21, 7-8 Edward vil, "The Dominion Lands Survey Act."

—

(Senate).
Not printed.

128". Return of Orders in Council which have been published in the Canada Gazette, between

24th January. 1914, and 6th February, 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, 12th March, 1915 Not printed.
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128&- Return of Orders in Council which have been published in the Canada Gazette and in
tlie British Columbia Gazette, between 11th April, 1914, and 10th December, 1914, 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,
12th March, 1915 Not printed.

128«. Orders in Council which have been published in the Canada Gazette and in the British
Columbia Gazette, between 1st December, 1913, and the loth January, 1915, in accord-
ance with the 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.— (Senate) Not printed.

129. Orders in Council passed between 1st December, 1913 and 15th January, 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, 190G, as amended by
Chapter 38, 7-8 Edward VII.— {Senate) Not printed.

130. Return to an Order of the House of the 25th February, 1915, for a return showing
whether the Government purchased from the Canada Cycle and Motor Company tires
for motor trucks for the first Canadian Contingent and, if so, the price paid per set
and the number purchased ; also whether the Government have obtained prices for
tires for motor trucks far the second contingent and, if so, the prices per set so
obtained. Presented 3rd March, 1915.

—

Mr. Gain>reau- Not printed.

131. Return to an Order of the House of the 15th February. 1915, for a copy of all correspond-
ence, telegrams and other documents in connection with the appointment of A. H.
McKeown to the immigration service at Lethbridge, Alberta. Presented 3rd March,
1915.

—

Mr. Bu,cha7ian Not printed.

132. Return to an Order of the House of the 15th February, 1915, for a copy of all corre-
spondence, telegrams and other documents in connection with the removal from office

of A. E. Humphries. Inspector of Immigration at Lethbridge, Alberta. Presented 3rd
March, 1915.

—

Mr. Buchana7i Not printed.

133. Return to an Order of the House of the 3rd June, 1914, for a return showing:—1. Who
secured the mail contract between Armagh Station and Mailloux, county of Bellechasse,
Que.? 2. How many tenders were received? 3. The names of the tenderers, and th»
amount of each tender? Presented 3rd March, 1915.-

—

Mr. Lemieux .Not printed.

134. Return to an Order of the House of the 6th April, 1914. for a copy of all letters, tele-
grams, correspondence, complaints, and documents of all kinds in any way connected
with the asking for tenders for the mail route between Low Point and Creignish Station
during the years 1913-14. Presented 3rd March, 1915.

—

Mr. Chisholm (Inverness).
Not printed.

135. Return to an Order of the House of the 6th April. 1914. for a copy of all letters, tele-

grams and other documents relative to the mail contract between New Ross and
Vaughans post office, Waterville, province of Nova Scotia. Presented 3rd March, 1915.—Mr. Macdonald Not printed.

136. Return to an Order of the House of the ISth May, 1914, for a copy of all correspondence,
telegrams, letters and documents of all kinds in possession of the Post Office Depart-
ment received since 1913, up to the present date in any way referring to the mail con-
tract from Mabou to Wycocomagh. Presented 3rd March, 1915.

—

Mr. Chisholm
(Inverness) Not printeil

137. Return to an Order of the House of the 25th February, 1915, for a return showing:—1.

The amount of money collected by sub-collectors of customs at Edmundston, N.B., at
Clair, N.B., at St. Leonards, N.B.. and at Green River. N.B., each and every year for
the last five fiscal years. 2. The salaries paid in connection with each of said ports
each year. Presented 3rd March, 1915.

—

Mr. Michaud Not printed.

138. Return to an Order of the House of the 10th February, 1915, for a return showing how
much money has been spent amongst the merchants of the city of Medicine Hat for
Government relief, to whom the payments were made and the total amount in each case.
Presented 4th March. 1915.

—

Mr. Bxtchanan Not printed.

139. Return to an Order of the House of the 2nd February, 1914, for a copy of all letters,

correspondence, papers and documents relating to the dismissal of the foUowiuK' persons
• from the below mentioned oftices in Shelburne County, N.S. :—J. V. Smith, sub-collector
of customs at Lower Woods Harbour; John H. Lyons, keeper of lightship, Barrington
Passage ; William 1... Smith, lightkeeper, Baccaro ; E. D. Smith, fishery overseer. Shag
Harbour ; J. A. Orechia, harbour master, Woods Harbour ; J. C. Morrison, harbour
master, Shelburne ; and Albert Mahaney, postmaster at Churchover. Presente.1 4th
March, 1915.

—

Mr. Maclean (Halifax) Not printed.
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i39«- Return to an Order of the House of the 24th February, 1915, for a copy of all letters,

papers and documents relating to the dismissal of the following officers in Shelburne
County, N.S. : Wm. L. Smith, lightkeeper, Baccaro, N.S. ; J. A. Arechia, harbour master.
Lower Wood Harbour, and J. C. Morrison, harbour master, Shelburne, X.S. Presented
16th March, 1915.

—

Mr. Laio y^ot printed.

140. Return to an Order of the House of the 9th March, 1914, for a return showing:— 1. The
amounts of money expended by this Government in the county of Portneuf from the
1st of July, 1896, to the 21st September, 1911. 2. The nature of the work done in each
parish. 3. In what year such work was executed, aiid what amount was expended in

each case. Presented 4th March, 1915.

—

Mr. Bevigny Not print'-d.

141. Return to an Order of the House of the 22nd February, 1915, for a copy of all papers,
petitions, declarations, affidavits, sworn statements, requests, certificates and all other
documents in connection with the naturalization of F. P. Gutelius, General Manager of

the Intercolonial Railway. Presented 4th March, 1915.

—

Mr. Gauvreau. . . .Not ])rint,cd.

142. Report of the delegates appointed to represent the Government of Canada at the Eighth
International Purity Congress, held under the auspices of the World's Purity League,
at Kansas City, Mo., November 5th-9th, 1914. Presented by Sir Robert Borden, 4th

March, 1915. • Not printed.

143. Return to an Address to His Royal Highness the Governor General of the 22nd February,
1915, for a copy of all complaints to the Government of the killing of one American
citizen and the shooting of another by militia men, in the waters of Lake Erie, and of

all correspondence with regard to the same with the British Embassy and American
authorities. Presented 5th March, 1915.

—

Sir Wilfrid Laurier Not printed.

144. Return to an Order of the House of the 24th February, 1915, for a return showing the
amounts in detail paid to Ward Fisher, of Shelburne, N.S., fishery inspector, for the
years 1912 and 1913, for salary, office expenses, travelling expenses, and all other
expenses. Presented 5th March, 1915.

—

Mr. Laic Not printed.

145. Return to an Order of the House of the 15th February, 1915, for a return showing the
names and addresses of all persons in Yarmouth County to whom the bounty under the
Fenian Raid Volunteer Bounty Act has been paid ; the names and addresses of all

persons from said county whose applications have been rejected, and a list giving
names and addresses of all applicants from said county whose applications have not
yet been disposed of. Presented 5th March, 1915.

—

Mr. Lcnv Not printed.

146. Return to an Order of the House of the 19th February, 1915, for a return showing the
names and post office addresses of all persons in Guysborough County, N.S., to whom
the bounty under the Fenian Raid Volunteer Bounty Act has been paid; the names and
post office addresses of all persons whose applications have been rejected, and the
reason for such rejections ; also the names and post office addresses of all petsons
wliose applications have been received but have not yet been paid, distinguishing

between those who have been dealt with and allowed, and such applications as have
been received but not yet considered, if any. Presented 5th March, 1915.

—

Mr. Sinclair.

Not printed.

147. Return to an Order of the House, of the 12th February, 1915, for a return showing:— 1.

Hov>^ many applications for seed grain have bee)i received from residents of the three
jirairie provinces since June, 1914? 2. How many bushels of grain were included in

the applications? 3. How many acres of land were to be seeded by the grain applied
for? 4. How many bushels of wheat, oats and barley, respectively, the Government
has on hand with which to meet the applications? 5. If arrangements have been made
under which the several Provincial Governments will assist in meeting the needs of thp"

sett'.crs for seed grain? Presented 8th March, 1915.

—

Mr. MvCraney . . ..Not printed.

148. Return to an Order of the House, of the 2nd February. 1914. for a return showing the

number of ships chartered by the Government or any department thereof since October,

1911, to go to Hudson's Bay or James Bay; the name of each and the tonnage; the
name and residence of each commanding officer: what cargo each carried, and what
portion was landed, and where, what was lost and where, and what returned ; with the
values in each case. Presented 8th March, 1915.

—

Mr. Graham.. .. .. ..Not printed.

148^1. Return to an Order of the House of the 3rd March, 1915. for a return showing the
number of ships employed by the Railway Department, the number of men liired on
vessels and on shore, and the amount expended for supplies, men and transportation
from 31st March, 1914, to 31st December, 1914, in connection with the Hudson Bay
Railway expenditures. Presented 22nd March, 1915.

—

Mr. Macdonald . .Not printed.

149. Return to an Address to His Royal Highness the Governor Geneial. of the 9th February,
1914, for a copy of all correspondence since the 1st January last with regard to the
calling of an Imperial Conference on the subject of naval defence. Presented 8th
March, 1915.

—

Sir Wilfrid Laurier Not printed.
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150. Return to an Order of the House, of the 11th February, 1915, for a return showing the
names and addresses of all persons In Antigonish County to whom the bounty under
the Fenian Raid Volunteer Bounty Act has been paid ; the names and addresses of
all persons from said county whose applications have been rejected, and a list giving
names and addresses of all applications from said county whose applications have not
yet been disposed of. Presented Sth March, 1915.—Jlir. Chisholm (Anlif/onish).

Sot printed.

151. Return to an Order of the House, of the 3rd ilarch, 1915, for a return showing:—1. Who
were the different officers commissioned to the 17th Nova Scotia Regiment at Valcartier
before they sailed for England? 2. Who are now the commissioned officers of said regi-
ment. Presented Sth Jlarch, 1915.

—

Mr. Macdonald Not printed.

152. Return to an Order of the House, of the 9th February, 1915, for a copy of all accounts
of the transfer of the storm signal at Shippigan, X.B., from its former position on
land to the public wharf, showing the total cost of said transfer during the months of
October and November in 1911. Presented Sth March, 1915.

—

Mr. Turgcon.
Xot printed.

153. Return to an Order of the House, of the 4tli May, 1914, for a copy of all correspondence,
telegrams, petitions, including the signatures of such petitions, and all other documents
and papers in the possession of the Der-artment of Trade and Commerce, or the minister
of said department, or in the possession of the Prime Minister, relating to any appli-
cation made between 1st November, 1913, and date hereof by parties in Nova Scotia
asking :'cr Government assistance towards the transportation of fresh fish between ports
in Nova Scotia and the United States. Presented 9th March, 1915.

—

Mr. SincKnr.
Not printed.

154. Statement of Mr. H. C. Crowell, staff correspondent of the Halifax Chronicle, and corre-
spondence in connection with statements appearing in the press referring to alleged ill-

treatment of the 17th Regiment of Nova Scotia, at Salisbury Plains. Presented by-
Sir Robert Borden, 9th ]March, 1915 Not printed.

155. Return to an Order of the House, of the 3rd March, 1915, for a return showing:—^1. Tlie
estimated cost of fitting up the works of the Canadian Car and Foundry Company,
Limited, at Amherst, N.S., for military purposes. 2. The rent or other remuneration
being paid, or will be paid, this company for the use of its buildings. 3. Who are to
supply the military provisions, including food for men, coal for heating and cooking,
and food and other supplies for hoises quartered on these premises, and at what prices.

4. Whether it is true that forms for tendering for such military supplies could only be
obtained from the office of the sitting member for Cumberland County, and in several
cases forms of tender were refused to applicants. 5. Whether the Government is

aware that in the case of the supplying of hay, as alleged, not only Liberals were not
allowed to tender for same, but supporters of the Government were informed they
would not secure any part of the contract, if any of the hay to be supplied wa.s to be
purchased from a Liberal. Presented 11th iMarch, 1915.

—

Mr. Copp Not printed.

1&6. Return to an Address to His Royal Highness the Governor General, of the 1st .^rarch,

1915, for a copy of all correspondence of the Imperial authorities on the subjeL-t of
loans from the Imperial Treasury to the Canadian Government. Presented 11th March,
1915.

—

Mr. Maclean (Halifax) Not prinleel.

157. Return to an Order of the House of the 3rd March, 1915, for a copy of all correspondence,
recommendations, letters and telegrams relating to the appointment of H. W. Ingraham
as Assistant Registrar of Alien Enemies at Sdyney, N.S., and to his dismissal from the
said office. Presented 12ih iMarch, 1915.

—

Mr. Kyle Not printed.

158. Return to an Address to His Royal Highness the Governor General of the 11th February,
1915, for a copy of all correspondence relating to the purchase of, and payment by the
Government for two submarines authorized by Order in Council dated the 7th Augu.st,
1914, and of any other Order or Orders in Council relating thereto; and also of all

reports received by the Government or any department thereof referrin:? to said sub-
marines. Presented 12th March, 1915.

—

Mr. PugsUy .. ..Printed for distiibution only.

158m- Supplementary Return to an Address to His Royal Highness the Governor General, of
the 11th February, 1915. for a copy of all correspondence relating to the purchase of,

and payment by the Government for two subinarines authorized by Order iii Council
dated the 7th August, 1914, and of any other Order or Orders in Council relating
thereto; and also of all reports received by the Govcnmient or any department thereof
referring to said submarines. I'resented 15th March, 19J."

—

Mr. Puffsley.
Printed for distrUnition only,
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158&. Further Supplementary Return to an Address to His Royal Highness the Governor
General, of the 11th February. 1915, for a copy of all correspondence relating to the

purchase of, and payment by the Government for two submarines authorized by Order
in Council dated the 7th August, 1914, and of any other Order or Orders in Council

relating thereto ; and also of all reports received by the Government, or any depart-

ment thereof, referring to said submarines. Presented 24th March, 1915.

—

Mr. Pugsley.
Printed for distribution only.

159. Return to an Order of the House of the 19th February, 1915, for a copy of all correspond-

ence, telegrams, petitions, letters and all other documents in any way referring to the

dismissal of Mr. Mallet, captain of the life-boat in the life-saving station at Cheticam^,
and the appointment of his successor. Presented 12th March, 1915.

—

Mr. Chisholm
iAntigonish) . .

Not printed.

160. Return to an Order of the House of the 3rd March, 1915, for a copy of all letters, papers

and other documents relating to the discharge of Dr. John McXenzie as medical doctor

to the Indians of Pictou County, and to the appointment of Dr. Keith as his successor.

Presented 12th March, 1915.

—

Mr. Macdonald Not printed.

161. Return to an Order of the House of the 15th February, 1915, for a copy of all corre-

spondence, letters, telegrams, instructions, reports and other documents relating to an
application by Udo F. Schrader for a grazing lease in townships 4 and 41, range 7,

west of the 3rd meridian, province of Saskatchewan. Presented 12th March, 1915.

—

Mr. McCraney Not printed.

162. Return to an Order of the House of the 3rd March, 1915, for a return showing the names
of all applicants for Fenian Raid Bounty in the county of Pictou who have not yet

been paid their bounty. Presented 15th March, 1915.

—

Mr. Macdonald. . ..Not printed.

162a.- Return to an Order of the House of the 19th February, 1915. for a return showing the

names and addresses of all persons in the county -of Pictou who have been paid the

Fenian Raid Bounty, and of all persons in said county who have made ajiplication for

Baid bounty, and who have not yet received it. Presented 15th March. 1915.

—

Mr.
Macdonald Not printed.

163. Return to an Order of the House- of the 4th March, 1915, for a return showing:—1.

From whom food for men and horses, and all other supplies and equipment for the

Field Battery now being trained at Lethbridge, is bought? 2. If by tender, the date

tenders were called for? 3. When tenders were opened and contracts awarded? 4.

The names and post office addresses of all parties who submitted tenders? 5. The
successful tenderers, and the price in each case. Presented 15th Mai'ch, 1915.

—

Mr.
BuchaPMH Not printed.

164. Return to an Order of the House, of the 1st March. 1915, for a copy of all petitions,

reports, recommendations, letters, telegrams and correspondence relating to the dredg-
ing of Antigoniah Harbour and the opening or improving of the entrance thereto,

received by the Government, or any department thereof, since tlie 1st January, 1912,

and not already included in the return presented the 30th of April, 1914, in obedience

to the Order of the House passed the 16th March, previously. Presented 15th March,
1915.

—

Mr. Chisholm (AnHgonish) Not printed.

165. Copy of Order in Council dated 9th March, 1915, restricting the transfer of British ships.

Presented by Hon. Mr. Hazen, 16th March, 1915 Not printed.

166. Report of the Commissioners appointed to investigate and report upon the water levels

of the River St. Lawrence at and below Montreal, together with a brief summary pre-
pared by the Chief Hydrographer of the Survej'. Presented by Hon. Mr. Hazen, 16th
March, 1915 Not printed.

167. Return to an Order of the House of the 3rd March, 1915, for a copy of all letters, tele-

grams, papers and other documents relating to the mail contract between Chance Har-
bour and Trenton, Pictou County, in regard to the existing contract. Presented 18th
March, 1915.

—

Mr. Macdonald ..Not printed.

168. Return to an Order of the House of the 19th February, ]9i.'>, for a copy of all corre-
spondence and other documents relating to the awarding of tlie mail contiact at Maria
Capes, Bonaventure County, in 1914. Presented 18th March. 1915.

—

Mr. Marcil.
Not printed.

169. Return to an Order of the House of the 15th February. 1915. for a copy of all tenders
letters and telegrams, including first and second call for tenders, for rural mail delivery
in the township of Dundee, county of Huntingdon. Presented 18th March, 1915.

—

Mr.
Rohb Not printed.
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170. Return to an Order of the House of the 11th February, 1915, for a copy of all petitions,
letters, telegrams and correspondence regarding a proposed daily mail service between
Lower South River and South Side Harbour, Antigonish County, and improved postal
accommodation for the residents of the last-named district. Presented 17th March,
1915.

—

Mr. Chisholm iAntiffonish) Not printed.

171. Return to an Order of the House of the 1st March, 1915, for a copy of all letters, docu-
ments, telegrams, recommendations, petitions and other papers received by the Post
Office Department since 1st January, 1914, relat'ing to the contract for carrying the
mails between Guysborough and Canso, X.S. Presented 18th March, 1915.

—

Mr. Sin-
clair Not printed.

172. Return to an Order of the House of tlie 22nd February, 1915, for a return showing ;1.

The total number of employees, both permanent and temporary, at the following post
offices : Montreal, Toronto, Winnipeg, Halifax, Quebec, St. John, N.B., and Vancouver.
2. The total amount of salaries paid in each case. 3. The total number of employees,
and the amount of salaries paid in the above offices on the 1st of October, 1911. Pre-
sented 18th March, 1915.

—

Mr. Lemieux Not printed.

173. Return to an Order of the House of the 19th February. 1915, for a copy of all corre-
spondence, telegrams, letters, petitions and documents of all kinds in any way referring
to a proposed change in the mail route from Inverness railway station to Margaree
Harbour. Presented ISth March, 1915.

—

Mr. Chisholm {Inverness).. ..Not printed.

174. Return to an Order of the House of the Stb March, 1915, for a return showing:—1. From
how many firms or individuals the Government, or any department thereof, has ordered
soldiers uniforms since the 1st of July, 1914. 2. The names of these firms. 3. How
many Oliver equipments have been ordered from each firm. 4. How many of these
uniforms 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 uniforms. Presented 18th Msvrch,
1915.

—

Mr. Murphy Not printed.

175. Return to an Order of the House of the 8th March, 1915, for a return showing:—1. From
how many firms or individuals the Government, or any department thereof, has ordered
Oliver equipments since the 1st of July, 1914? 2. The names of these firms? 3. How
many Oliver equipments have been 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 Oliver equipments? Presented 18th March, 1915.

—

Mr.
Murphy Not printed.

176. Return to an Order of the House of the 11th March, 1915, for a copy of all letters, corre-
spondence, etc., relating to the appointment of William Gore Foster, of Dartmouth,
X.S., to the position of Inspector of Indian Reserves. Presented 18th March, 1915.

—

Mr.
Carroll Not pri7ited.

177. R-iturn to an Order of the House of the 15th February, 1915. for a copy of all letters,
telegrams, correspondence, leases, and other documents relating to the cutting of lumber
by Mr. B. F. Smith, and others, from the so-called Tobique Indian Reserve in the
province of New Brunswiclc since the twelfth day of March, A.D. 1914, and also of all
agreements, offers and promises made either by the said B. F. Smith or the Depart-
ment of Indian Affaii's. with reference to the sale or disposal of any of the said Tobique
Indian Reserve since the said date, or any logs or lumber cut thereon. 2. Also n
statement of all lumber cut by the said B. F. Smith from the said reserve, the rates
of stumpage charged, and the amounts actually paid thereon from the first day of
January, 1912, down to the date hereof. Presented ISth March, 1915.

—

Mr. Carvell.
Not printed.

178. Return to an Order of the House of the Sth March, 1915, for a return showing;—1. The
number of customs officers employed at the customs port of Masonville, Quebec, on
20th September, 1911. 2. The names of these officers. 3. The salary each one received.
4. The total amount of salaries paid th'? officers at this port. 5. The number of customs
officers employed at the port of Masonville at the present time. fi. The names of
these officers. 7. The salary each one receives. 8. The total amount of salaries paid
to the officers at this port. Presented 18th March. 1015.

—

Mr. Kay... . ,Not printed.

179. Return to an Order of the House of the Sth March. 1915, for a return showing:—1. The
number of customs officers employed at the customs port of Highwater, Quebec, on
20th September, 1911. 2. The names of these officer.-^. 3. Ti.e salary each one received.
4. The total amount of salaries paid the officers at this port. 5. The number of customs
officers employed at the port of Highwater at the ijre.-ent time. 6. The names of
these officers. 7. The salary each one receives. 8. The total amount of salaries paid
to the officers at this port. Presented ISth March, 1915.

—

.Mr. Kay Not printed.
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ISO. Ileturn to an Order of the House of the 8th March, 1915. for a return showing:—1. The
number of customs officers employed at the customs port of Abercorn, Quebec, on

20th September, 1911. 2. The names of these officers. 3. The salary each one received.

4. The total amount of salaries paid the officers at this port. 5. The number of cu.stoms

officers employed at the port of Abercorn at the present time. 6. The names of

the.se officers. 7. The salary each one receives. 8. The total amount of salaries paid

to the officers at this port. Presented 18th March, 1915.

—

Mr. Kay Not printed.

181. Return to an Order of the House, of the 1st March, J915, for a copy of all petitions,

letters, communications and other documents relating to or bearing upon the dismissal

of Leonard Hutchinson, chief keeper at Dorchester penintentiary. Presented ISth

March, 1915.

—

Mr. Copp Not printed.

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

telegrams and papers generally concerning the proposed construction of a bridge to

connect Isle Perrot with the mainland at Vaudreuil. Presented 18th March, 1915.

—

Mr. Boyer Not printed.

182«. Retiu-n to an Order of the House of the 22nd February, 1915, for a copy of all letters,

telegrams and papers generally concerning the proposed construction of a bridge

between the Island of Montreal and the Mainland at Vaudreuil. Presented 18th March,
1915'.

—

Mr. Boycr Not printed.

183. Return to an Order of the House of the 22nd February, 1915, for a return showing:

—

1. What properties have been acquired by the Government in the City of Regina since

21st September, 1911? 2. The descriptions of such properties by metes and bounds?
3. For what purposes such properties were acquired? 4. From whom such properties

were purchased? 5. The total price, and the price per foot paid for each property?
6. If any such property was acquired by expropriation, what tribunal determined the

price to be paid for any property so expropriated? 7. The dates on which any such
properties were acquired? Presented ISth March, 1915.

—

Mr. Martin (.Renina).

184. Return to an Order of the House of the 19th February, 1915, for a copy of all letters,

telegrams, memoranda, pay-lists, recommendations and any other documents whatso-
ever in any wise appertaining to the construction of a wharf at Lower Burlington, in

the County of Hants. Presented ISth March, 1915.

—

Mr. Chisholm {Inverness).
Not printed-

185. Return to an Order of the House of the 24th February. 1915, for a copy of pay-rolls and
all correspondence and vouchers in connection with the repairs to Jordan breakwater,
Whelburne county, for which Leander McKenzie was contractor of works or foreman.
Presented 18th March, 1915.

—

Mr. Law Not printed.

186. Return to an Order of the House of the 24th February, 1915, for a copy of all letteis,

telegrams, correspondence and pay-rolls in connection with repairs and extension of
breakwater at Bluff Head, Yarmouth county, N.S., during year 1914. Presented I8th
March, 1915.

—

Mr. Law Not printed.

187. Return to an Order of the House of the 22nd February, 1915, for a return showing the
amounts expended by the Public Works Department in the County of Inverness each
year from IS 96 down to 1915, Presented 18th March, 19^5.—Mr. Chisliohn (Inrfr-
ness) . .Not printed.

188. Return to an Order of the House of the 24th February, 1915, for a copy of all letters,

telegrams, correspondence and pay-sheets in connection with the repairs and other work
on the breakwater at Sandford, Yarmouth County, N.S., during the year 1914. Pre-
sented 18th March, 1915.

—

Mr. Laic Not printed.

189. Return to an Order of the House of the 1st March, 1915, for a copy of all papers, letters,
petitions and other documents relating to a mail contract with David D. Heard & Sons,
betwe ?n Whitby and Grand Trunk Railway station, or with one John Gimblet, Wliitby.
Presented 19th March, 1915.

—

Mr. Pardee Not printed.

190. Copies of Reports of the Committee of the Privy Council, approved by His Royal High-
ness the Governor General, relating to certain advances made to the Canadian Northern
Railway Company and the Grand Trunk Pacific Railway Company, respectively,
together with copies of agreements made between the said companies and His Majesty.
Presented by Hon. Mr. White, 19th March, 1915 Not printed.

191. Return to an Order of the House of the 11th February. 1915. for a copy of all tenders
received by the Post Office Department for the mail service between Caraquet and
Tracadic, Gloucester County. N.B., on the 15th day ofJnnuary last, with the names of
the tenderers, the respective amounts of the tenders, and the name of the new con-
tractor. Presented 19th March, 1915.

—

Mr. Turc/eon Not printed,
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192. Return to an Order of the House of the Sth March, 1915, for a return showing:—1. The
fractional areas of homestead lands or otherwise in the province of Saskatchewan sold
in the year 1914. 2. The name of the purchaser, and the price paid in each case.
Presented 22nd March, 1915.

—

Mr. Martin iRegina) Xot printed.

193. Return to an Order of the House of the 25th February, 1915, for a return showing-, in
reference to the answer to question No. 6 of 9th February, and answered 15th Feb-
ruary as per page 161 unrevised Ha7is(ird, the cost of furnishing the Government offices

in each of the said buildings. Presented 22nd March, 1915.

—

Mr. Tnrrijj.

-\ ot printed.

194. Return to an Order of the House of the 1st March, 1915, for a return showing the amount
of railway subsidies paid in the county of Inverness since 1896, to date, and the dates
on which such subsidies were paid. Presi nted 22nd March, 1915.

—

Mr. Chisholm
(Inverness) Xot printed.

195. Return to an Order of the House of the 1st March, 1915, for a copy of all letters, papers,
telegrams and other documents relating to the purchase or lease of the railway from
New Glasgow to Thorburn, in the county of Pictou, known as the Vale Railway, fiom
the Acadia Coal Company, since January, 1911, to date. Presented 22nd March, l9l5.—Mr. Muedonald Xot printed.

196. Return to an Order of the House of the 1st March, 1915, for a copy of all papers,
letters, telegrams, correspondence, contracts, etc, in connection with the sale of the
hay grown or the lease of certain tracts of land belonging to the Intercolonial Railway,
upon which hay is grown, and which are contiguous to the properties of Charles Lavoie,
Cleophas Leclerc and Joseph Parent of the Parish of Bic, county of Rimouski. Pre-
sented 22nd March, 1915.

—

Mr. Lapointe (Kamouraska) Xot printed.

197. Return to an Order of the House of the 3rd March, 1915, for a copy of all letters, papers,
telegrams, evidence taken at investigations, reports and all other documents relating to
the suspension or other action in regard to the charge of drunkeness against Newton
Hopper, conductor on the Intercolonial Railway, and to his subsequent reinstatement.
Presented 22nd March, 1915.

—

Mr. Macdonald Xot printed.

198. Return to an Order of the House of the 1st March, 1915, for a copy of all letters, tele-
grams and other papers relating to the dismissal of Bruce Wiswell, as sectionman on
the Intercolonial Railway at Stellarton, Nova Scotia. Presented 22nd March, 1915.

—

Mr. Macdonuld Xot printed.

199. Return to an Order of the House of the 22nd February, 1915, for a return showing:

—

1. The inward tonnage freight, and also the outward tonnage freight respectively, at
Loggieville station of the Intercolonial P^ailway for each month of 1914, and al.so for
the month of January, 1915. 2. The inward tonnage freight, and the outward tonnage
freight at Chatham station, on the Intercolonial Railway for each month of 1914, and
also for the month of January, 1915. 3. The inward tonnage freight, and the out-
ward tonnage freight at Newcastle station on the Intercolonial Railway for each
month of 1914. and also for the month of January, 1915. 4. The local and through
jjassenger traffic to and through each of the above stations, respectively, during each
of the months above mentioned. Presented 22nd March, 1915.

—

Mr. Loygie. ^
Xot printed-

200. Return to an Order of the House of the 15th February, 1915, for a copy of all letters,
telegrams and correspondence had by Margaret Lynch, or any person representing her,'
with reference to the expropriation of certain land beolnging to the said Margaret
Lynch in the city of Fredericton, piovince of New Brunswick, by the Intercolonial liail-
way, and also of all letters, telegrams and correspondence had with F. P. Gutelius or
any other official of the Intercolonial Railway with reference thereto. Presented 22nd
March, 1915.

—

Mr. Carvell Xot printed.

201. Return to an Order of the House of the 3rd March, 1915. for a copy of all documents
bearing on the payment made to C. R. Scoles, New Carlisle, Quebec, in July, 1914, of
balance of subsidy voted to the Atlantic and Lake Superior Rixilway on the recom-
mendation of the Financial Comptroller. Presented 22nd March, 1915.

—

Mr. Mareil.
Xot printed.

202. Return to an Order of the House of the 1st March, 1915, for a copy of all letters, tele-
grams, correspondence and reports relating to the purchase of the New Brunswick and
Prince Edward Island Railway, extending from Sackville to Cape Tormentine county
of Westmorland. Presented 22nd March, 1915.

—

Mr. Ccpp Xot' printed.

203. Return to an Order of the House of the 1st March, 1915. for a copy of the tariff on flour
shipments now in force on the Quebec, Oriental Railway and the Atlantic Quebec and
Western Railway. Presented 22nd March, 1915.—A/j. iUarti/ Xot printed.
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204. Return to an Order of the House of tlie 22nd February, 1915, for a copy of all petitions,

correspondence, complaints, reports and other documents relating to the dismissal of

Alfred H. Bonnyman, postmaster of Mattatall Lake, in the county of Colchester, N.S.

Presented 24th March, 1915.— -l/r. Si)ic?air Xot printed.

203. Return to an Address to His Royal Highness the Governor General, of the Ist March,

1915, for a copy of all correspondence, documents, charges, evidence, findings and
Orders in Council in reference to the dismissal of John Thomas, postmaster at Ham-
mond's Plain, Halifax County, X.S. Presented 24th M^-rch, 1915.

—

Mr. Maclean (Hali-

fax) ^"f printed.

205a. Supplementary Return to an Address to His Royal Highness the Governor General, of

the 1st March, 1915. for a copy of all correspondence, documents, charges, evidence,

findings and Orders in Council in reference to the dismissal of John Thomas, postmaster
at Hammond's Plain. Halifax County, N.S. Presented 8th April, 1915.

—

Mr. Maclean
(Halifax)

"^
. .Not piHnted.

206. Cevtiflcd copy of a Report of the Committee ofthe Privy Council, approved by His Royal
Highness the Governor General, with reference to the question of providing adequate pen-
sionary assistance for officers and men disabled or partially disabled on active service

or for the dependents of such officers and men should they be killed on active service.

Presented by Sir Robert Borden, 24th March, 1915 Not printed.

207. Return to an Order of the House of the Sth March, 1915, for a return showing:—1. From
how many firms or private Individuals the Go\nernment, or any department of the

Government has ordered saddles since the 1st of July, 1914? 2. The names of these

firms? 3. How many saddles have been ordered from each firm? 4. How many saddles

each firm has delivered up to date? 5. How many saddles each firm has yet to deliver?

6. The price each firm is receiving for these saddles? Presented 26th March, 1915.

—

Mr. Murphy Not printed.

208. Return to an Order of the House of the Sth March, 1915, for a copy of all correspond-

ence, letters, telegrams and other documents relating to the dismissal of Mr. P. B.

Hurlbert, postmaster at Springdale, Yarmouth County, N.S., and the removal of the

office. Presented 30th March, 1915.

—

Mr. Laio Not printed.

209 Return to an Order of the House of the Sth March, 1915, for a copy of all letters, peti-

tions, telegrp^ms and correspondence between the Hon. L. P. PcUeticr, ex-Postmaster
General and any person or per.sons of the county of Levis, which during the month of

April, 1912, had any connection with the appointment of G. A. Marois to a position in

the customs office at Quebec, and the appointment of J. E, Gingras as postmaster of

St. Romuald and Etchemin. Presented 30th March, 1915.

—

Mr. Bourassa.
Not printed.

210. Return to an Order of the House of the 22nd February, "1915, for a copy of all letters,

telegrams, petitions and documents of all kinds in possession of the Post Office Depart-
ment, referring in any way to the conduct of the postmaster at Grand Etang since his

appointment until the present date. Presented 30th March, 1915.

—

Mr. Chisholm (Inver-

ness) Not jyrinted.

211. Return to an Order of t'ne House of the 1st March, 1915, for a copy of all telegrams,

letters, papers, documents, evidence and reports, in connection with the dismissal of

Charles H. Marshall as postmaster at Nanton, Alberta. Presented 30th March, 1915.

—

Mr. Warwick Not printed.

212. Return to an Order of the House of the 1st March, 1915, for a copy of the report of the

officer in charge of the lobster hatchery at Port Daniel West, and of the rejjort of

the inspection thereof for the season 1914. Presented 31st March, 1915.

—

Mr. .Marcil.

Not printed.

213. Return to an Order of the House of the 24th February, 1915, for a copy of all corre-

spondence, petitions, documents, etc., in connection with a petition of Donald Williams
and others in respect to the regulation of fish traps in Green Harbour and vicinity. Pre-

sented 31st March, 1915.

—

Mr. Laxo Not printed.

214. Return to an Order of the House of the 9th February, 1915, for a copy of all correspond-
ence, petitions, departmental recommendations and other pai)ers and documents in the
Department of Marine and Fisheries relating to the definition of a "coasting voyage,"

as defined in the Canada Shipping Act since the revision of the statutes in 1SS6. Pre-
sented 1st April, 1915.

—

Mr. Sinclair Not printed.

215. Return to an Order of the House of the 1st March, 1915, for a copy of all advertisements,
tenders, contracts, vouchers, letters, documents, etc., relating to the establishment of

the ferry service between the City of Halifax and Dartmouth, X.S.. for the employees
of the Marine and Fissheries Department at Halifax, N.S. Presented 1st April, 1915.

—

Mr. Maclean (Halifax) Not printed.
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216. Return to an Order of the House of the 24th February. 1915, for a copy of all pay-rolls,
vouchers in detail, correspondence and all other documents in connection with the fol-
lowing public wharves in Shelburne : breakwater or wharf at East Green Harbour ; shed
on public wharf at Shelburne, and, repairs to Gunning Cove wharf. Presented 1st
April, 1915.

—

Mr. Law Not printed.

217. Return to an Order of the House of the 22nd February, 1915, for a return showing:—1.

What properties have been acquired by the Government in the city of Regina since
21st September, 1911? 2. The descriptions of such properties by metes and bounds?
3. For what purposes such properties were acquired? 4. From whom such properties
were purchased? 5. The total price and the price per foot paid for each property. 6.

If any such property was acquired by expropriation, what tribunal determined the price
to be paid for any property so expropriated. 7. The dates on which any such prop-
erties were acquired. Presented 1st April, 1915.

—

Mr. Martin (Regi7ia) . .Xot printed.

218. Return to an Order of the House of the llth February, 1915, for a copy of all papers,
letters, telegrams, etc., concerning the purchase of the property known as the Carslake
Hotel, in Montreal, for post office purposes. Presented 1st April, 1915.

—

Mr. Lemieux.
Sot printed.

219. Return to an Address to His Royal Highness the Governor General, of the 1st March,
1915, for a copy of all letters, telegrams, reports, recommendations. Orders in Council,
pay-rolls, list of expenditures, names of foremen and superintendents, and all other
documents whatsoever relating to or in anywise appertaining to the erection and main-
taining of breakwaters at Phinney's Cove and Young's Cove, county of Annapolis. Pre-
sented 1st April, 1915.

—

Mr. Macdonald Not printed.

220. Return to an Order of the House of the 24th February, 1915, for a copy of all corre-
spondence, petitions and documents since the 31st of October, 1912, relating in anyway
whatever to the proposed public wharf at Lower Wood Harbour. Presented 1st April,
1915.

—

Mr. Law Xot printed.

221. Return to an Order of the House of the 1st March, 1915, for a copy of all advertisements,
tenders, accounts, vouchers, letters, documents and correspondence relating to the con-
struction of an extension to the breakwater at Prospect. Halifax County, N.S. Pre-
sented 1st April, 1915.

—

Mr. Maclean iHalifax) Not printed.

222. Return to an Order of the House of the 1st March. 1915, for a copy of all telegrams,
letters, petitions, reports, recommendations and documents of all kinds in any way
referring to the purchase of a site for a public building at Port Hawkesbury, and also
referring in any way to the erection of a public building thereon. Presented 1st April,
1915.

—

Mr. Chisholm (Inverness) yot printed.

223. Return to an Order of the House of the Sth March, 1915, for a return showing all
amounts of money expended upon public works in the counties of Wright, Pontiac and
Labelle from October, 1911, to date. Presented 1st April, 1915.—Mr. Devlin.

Sot printed.

224. Return to an Order of the House of the 17th March, 1915, for a copy of the pay-sheet
for the month of October, 1914, in connection with repairs to the breakwater at Ship-
pigan Gully, Gloucester County, X.B. Presented 1st April, 1915.

—

Mr. Turgeon.
Not printed.

225. Return to an Order of the House of the Sth March, 1915, for a return showing:— 1. Fiom
how many firms or private individuals the Government, or any depaitment of the
Government, has ordered bicycles since the 1st of July, 1914? 2. The names of these
firms? 3. How many bicycles have been 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 bicycles. Presented 1st April, 1915.

—

Mr.
Kyle Not printed.

226. Return to an Order of the House of the 22nd February, 1915, for a return showing the
names and addresses of all Fenian Raid Veterans in the county of Inverness wlio have
been paid the Fenian Raid Bounty, the names and addresses of those who have not
been paid, and the names and addresses of those whose applications have been refused.
Presented 1st April. 1915.

—

Mr. Chisholm (Inverness) Not printed.

227. Return to an Order of tlie House of the Sth March, 1915, for a return showing:—1. From
how many firms or private indiviiliials the Government, or any department of the Gov-
ernment, has ordered motor cycles since the 1st of July, 1914? 2. The names of these
firms? 3. How many motor cycles have been ordered from ea.ch firm? 4. How many
each firm has delivered up to date? 5. How many each firm has yet to deliver? G.

The price each firm is receiving for these m.otor cycles? Presented 1st April, 1915.
Mr. Chisholm (Antigonish) Not printed.
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228. Return to an Address to His Royal Highness the Governor General of the 19th February,
1915, for a copy of all Orders in Council, letters and telegrams exchanged between the
Dominion Government and the several provinces, concerning the proposed transfer of
fisheries in tidal waters from the Provincial to the Federal control. Presented 1st
April, 1915.

—

Mr. Letnieux Sot printed.

229. Return to an Order of the House of the 4th March, 1915, for a copy of all correspond-
ence exchanged between the Government of Canada, or any minister or oliicial thereof,
in regard to the control of fisheries in Quebec province, as well as of all documents

. beanng on that question, together with a list of licenses granted by either Governments
for the present year. Presented 1st April, 1915.

—

Mr. Marcil Not printed.

230. Return to an Order of the House of the 24th February, 1915, for a copy of all corre-
spondence, letters, telegrams and petitions relating to the appointment of Alfred Bishop
as farm foreman, or in any other capacity at the experimental station at Kentville,
Nova Scotia. Presented 1st April, 1915.

—

Mr. Kyte Not printed.

231. Return to an Address of the 10th March, 1915, showing copies of all correspondence, tele-

grams and documents exchanged between the Department of Marine and Fisheries and
the Minister of the Naval Service and the Department of Colonization, Mines and Fish-
eries of the province of Quebec, relating to the rescinding of the prohibition of net
fishing in the waters of the Lakes of Two Mountains, St. Francis and St. Louis, as per
Order in Council (197) passed in Ottawa, Thursday, 28th day of January, 1915.

—

Senate) No: printed.

232. Return to an Order of the House of the 1st March, 1915, for a copy of all papers, letters,

petitions and other documents relating to the establishment of a rural mail route from
River John to Hedgeville, county of Pictou. Presented 3rd April, 1915.

—

Mr. Macdotuihl.
i\'ot printed.

233. A communication from the Consul General of Belgium in Canada, respecting the protest

of the Belgium Government against the co itention of the German Chancery that as
far back as in 1906, Belgium had broken her own neutrality by the conclusion of an
agreement with Great Britain. Presented by Sir Robert Boiden, 5th April, 1915.

Printed for sessional papers.

234. Return to an Address of the Senate dated 11th March, 1915, showing:—1. How much
wheat, oats and barley has the Dominion Government purchased in 1914 for seed to be
distributed in the "West, giving the amount of each kind? 2. Where is said grain
stored, and what rate of storage is the Government paying on same? 3. How much
did the Government pay per bushel for oats, barley and wheat, purchased for said
provinces, and when was said grain purchased? 4. Have they given a contract for

cleaning said grain, and to whom, and at what price?

—

(Senate) Not printed.

235. Return to an Order of the Senate dated the 18th March, 1915, that an Order of the
Senate do issue for:— 1. A return showing the results per grade of all grain in each
of the terminal elevators at Fort William and Port Arthur at the annual weigh-up for

each of the years 1912, 1913 and 1914. 2. A return showing the balances whether
overages or shortages in each grade in each elevator for each of the said years. 3. A
return showing the net result of the three years operations of each of said elevators

in overages or shortages in each grade.— (Senate) Not printed.

236. Return to an Order of the House of the 8th March, 1915, for a return showing:— 1. The
quantity of spirituous lio.uors, proof gallons, including ale, wines and beers, taken o\it

of bond between 6th August and 21st August, 1914, at each port of the Dominion. 2.

The quantity of cigars, cigarettes and tobacco taken out of bond between the above
mentioned dates at each port of the Dominion. Presented 7th April, 1915.

—

Mr.
Hughes { Kings, P.E.I.) Xot printed.

237. Return to an Order of the House of the Sth March, 1915, for a return showing:—1. From
how many firms or private individuals the Government, or any department of the Gov-
ernment, has ordered forage caps since the 1st of J^uly, 1914^.' 2. The names of these

firms? 3. How many forage caps have been ordered from eacli firm? 4. How many
each firm has delivered to date? 5. How many each firm has yet to deliver? 6. The
price each firm is receiving for these forage caps? Presented 7th April, 1915.

—

Mr.
Murphy '.Xot printtd.

238. Return to an Order of the House of the 11th March, 1915, for a copy of the report of

Dr. Wm. Wakeham, on the extent of the losses sustained in the Baie des Chaleurs and
Gulf of St. Lawrence in the storm of fath June, 1914. together with a statement show-
ing the number of claims received and those entertained, witli names of claimants and
tlieir residence, and the amounts paid to each, together with a copy of other documents
bearing on this question. Presented 7th April, 1915.

—

Mr. Mareil Xot printed.
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239. Return to an Address to His Royal Highness the Governor General, of the 23rd Feb-
ruary, 1915, for a copy of all letters, telegrams, reports, recommendations. Orders in

Council and all other documents and papers in connection with rewards to the officers

and crews of steamers John L. Cann and Westport III, for their heroic efforts in sav-
ing the passengers and crews of ss. Cohequid, wrecked on Trinity Lodge, 13th January,
1914. Presented 7th April, 1915.

—

Mr. Law Not printed.

240. Return to an Order of the House of the 29th March, 1915, for a copy of all documents,
letters, telegrams, reports, etc., relating to the dismissal of Alexandre Blais, of the city

of L6vis, from the position of customs officer at Bradore Bay, and the appointment of

his successor or successors. Presented 7th April, 1915.

—

Mr. Bourassa. . . .A^ot printed.

241. A Return to an Address of the Senate dated 18th March, 1915, for:—1. A return showing
all appointments to the Civil Service, Department of the Interior, in that area con-
tained in the present constituencies of Medicine Hat and Macleod, giving names, date
of appointment, how appointed, and salaries from the year 1896 to the present date.
2. Also, all vacajiiJes by death, resignation or dismissal, giving name, date, length of
service and cause of dismissal in the same area and during the same period.— (Senate).

Not printed.

242. Return to an Order of the House of the 1st March, 1915, for a copy of charges made
against J. Herbert Sweetman, customs officer at Port Daniel Centre, Quebec, which
brought about his dismissal ; and also of charges against Velson Horie, lighthouse
keeper at Port Daniel West, Quebec, which brought about his dismissal. Presented
8th April, 1915.—J/r. Marcil (Bonaventure) Not printed.

243. Return to an Order of the House of the 22nd February, 1915, for a copy of all corre-
spondence, recommendations, petitions, contracts, tenders and other papers and docu-
ments in any way connected with the letting of the contract for carrying the mails
between Guysborough and Erinville, N.S. Presented 8th April, 1915.

—

Mr. Sinclair.

Not printed.

244. Return to an Order of the House of the 10th March, 1915, for a copy of all reports, peti-
tions, letters, telegrams and other documents in connection with tlie dismissal of W. M.
Thomson from the postniastership at Fort Qu'Appelle, and of any petition or petitions
for his reinstatement, and of all correspondence in connection therewith. Presented
8th April, 1915.

—

Mr. Thomson (Qu'Appelle) Not printed.

245. Return to an Order of the House of the 22nd March, 1915, for a copy of all letters, tele-
grams, correspondence and petitions received in the Post Office Department, in any
way referring to the calling of tenders for the Antigonish-Sherbrooke mail service,
which tenders were opened or due at the Post Offlce Department on the 11th December
last ; and of all representations or requests, recommending or suggesting that new

tenders should be invited as was done early in February last. Presented 8th April, 1915.—Mr. Chishohn (Inverness) Not printed.

i46. Return to an Order of the House of the 3rd March, 1915, for a copy of all letters, tele-
grams, papers and other documents in regard to a proposed rural mail delivery service
between Pictou and Saltsprings, Pictou county, and as to the arrangements for the
existing serVice between those points. Presented Sth April, 1915.

—

Mr. Macdonald.
Not printed.

247. Return to an Address of His Royal Highness the Governor General, of the 1st March,
1915, for a copy of all letters, telegrams, reports, recommendations. Orders in Council,
and all other documents and papers whatsoever relating to or in any wise connected
with the establishment of rural mail routes and deliveries from Bridgetown to Gran-
ville Ferry, county of Annapolis, and especially of all letters, telegrams, reports, recom-
mendations and documents relating to the closing ©f the post offices at Belleisle, Upper
Granville, and the establishment of the post offlce at Granville Centre, all in the county
of Annapolis. Presented Sth April, 1915.

—

Mr. Macdonald Not printed.

248. Return to an Order of the House of the 22nd February, 1915, for a copy of all telegrams,
letters, reports, petitions and all other documents in any way referring to the proposed
line of railway from Orangedale to Cheticamp. Presented 9th April, 1915.

—

Mr. Chis-
holm (Inverness) Not printed.

249. Return to an Order of the House of the 11th March, 1915, for a copy of all documents,
investigations, reports, correspondence, etc., relating to the burning of certain buildings
Delonging to the Trois Pistoles Pulp and Lumber Company and to Andre Leblond, near
Tobin station, on the Intercolonial Railway. Presented Sth April, 1915.

—

Mr. La'pointe
(Kamouraska) Not printed.

250. Return to an Order of the House of the 18th March, 1915, for a return showing the
names of all officials, assistants and clerks, employed in the railway offices at Moncton,
N.B., and the salary paid to each; also the names of officials formerly employed in said
offices who have been retired on superannuation allowance, and the amount of retiring
allowance being paid to each. Presented 9th April, 1915.

—

Mr. Copp . . ..Not printed.
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251. Return to an Order of the House of the 24th March, 1915, for a return showing the names
of all persons from whom lands have been purchased, the quantity of land so acquired,

and the amount paid therefor, in connection with the Dartmouth and Dean's Post Office

Branch of the Intercolonial Railway since the date of return numbered 128 made to

Parliament at the last regular session thereof. Presented 9th April, 1915.

—

Mr. Maclean
(Halifax) Not p,in led.

252. Return to an Address to His Royal Highness the Governor General of the 17th March,

1915, for a copy of all correspondence, letters, Orders in Council, agreements, etc., in

reference to the leasing or transfer of the Windsor Branch of the Intercolonial Railway
to the Canadian Pacific Railway. Presented 9th April, 1915.

—

Mr. Maclean {Halifax).
Not printed.

253. Return to an Order of the House of the 22nd February, 1915, for a copy of all petitions,

correspondence, reports of engineers or other persons in the possession of the Depart-

ment of Railways and Canals relating to the construction of a railway in the county

of Guysborough, N.S. Presented 9th April, 1915.

—

Mr. Sinclair Not printed.

254. Return to an Order of the House of the 10th March, 1915, for a copy of all letters and
correspondence, between D. McDonald, superintendent of the Intercolonial, at Levi.s,

P. Brady, general superintendent at Moncton, or any other official of the said Inter-

colonial Railway and Theophile Belanger, commercial traveller of the city of Mont-
real, concerning certain claims made by the said Theophile Belanger for delay of

baggage in transportation between Drummondvillo and Matapedia, in May, 1913, also

all reports made bearing upon such claims against the said Intercolonial Railway. Pre-

sented 9th April, 1915.

—

Mr. Ethier: Not priyited.

255. Return to an Order of the House of the 15th February, 1915, for a copy of all letters.

telegrams, minutes of investigation and other documents relating to the dismissal of

Isaac Arbuckle, foreman carpe.nter Intercolonial Railway at Pictou, and of appointment

of Alex. Talbot to the vacancy. Presented 9th April, 1915.

—

Mr. Macdonald.
Not printed.

256. Return to an Order of the House of the 15th February, 1915, for a copy of all correspond-

ence letters, telegrams, by any and all persons whomsoever, had with the Department
of Railways and Canals, or F. P. Gutelius, general manager of the Intrcolonial Rail-

way, or any other official thereof, with reference to freight rates over that portion of

the Transcontinental Railway, province of New Brunswick, and also with reference to

the removal of the Y connection at Wapski, county of Victoria, between the said
Transcontinental Railway and the Canadian Pacific Railway at that point. Presented
9th April, 1915.

—

Mr. Carvell Not print'Cd.

257. Return to an Order of the House of the 15th February, 1915, for a copy of all letters,

telegrams, correspondence, contracts, and other documents relating to the operation of

the St. John Valley Railway, so called, by the Intercolonial Railway, since the first day
of July last past, and of all letters, correspondence, etc., had either with the Department
of Railways and Canals, or with F. P. Gutelius, or any other official of the Intercolonial

Railway. Presented 9th April, 1915.

—

Mr. Carvell Not printed.

258. Return to an Order of the House of the 1st March, 1915, for a copy of all petitions,

memorials, letters, telegrams, communications and reports regarding the construction

of a roadway to the new public wharf at Sackville, N.B., and also In regard to tbf

building of a spur line or siding from the Intercolonial Railway at SackviUe to said

wharf. Presented 9th April, 1915.

—

Mr. Copp Not printed.

^59. Return to an Order of the House of the 15th March, 1915, for a copy of all correspond-
ence passing between any department of the Government and any official of the Gov-
ernment, or any other person, with respect to the placing of settlers on homesteads in

the Duck Mountains Timber Reserve, and also of the evidence taken by Inspector

Cuttle, of the Department of the Interior, in an investigation held by the said inspector

with respect to the granting of entries for homesteads on the said timber reserve. Pre-
sented 9th April, 1915.

—

Mr. Martin (Repina) Not printed.

260. Return to an Order 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 Gov-
ernment, has ordered fiannel shirts since the 1st of July, 1914? 2. The names of these
firms? 3. How many flannel shirts have been ordered from each firm? 4. How many
each firm has delivered up to date? 5. How m.any each firm has yet to deliver? 6.

The price each firm is receiving for these flannel shirts? Presented 9th April, 1915.

—

Mr. Carroll Not printed.

260a. Return to an Order of the House of the 8th March, 1915, for a return showing:— 1.

From how many films or private individuals the Government, or any department of the
Government, has ordered cotton shirts since the 1st of July, 1914? 2. The names of
rtiese firms? 3. How many cotton shirts have been 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 cotton shirts? Presented 9tli April, 1915.—Mr. Chisholm (Antigonish) Not printed.
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260&- Return to an Order of the House of the Sth March, 1915, for a return showing:—1.

From how many firms or private individuals the Government or any department of the
Government, has ordered service shirts since the 1st of JuU', 1914? 2 The names of
these firms? 3. How many service shirts have been 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 service shirts? Presented 10th April,
1915.

—

Mr. Carroll Not printed.

260c. Return to an Order of the House of the Sth March, 1915, for a return showing:— 1.

From how many firms or private individuals the Government or any department of the
Government, has ordered winter shirts since the 1st of July, 1914? 2. The names of
these firms? 3. How many winter shirts have been 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 winter shirts? Presented 12th April, 1915.
Mr. McKenzie Kot printed.

261. Return to an Order of the House of the 11th March, 1915, for a return showing:—1.

What medical supplies or other materials have been purchased since 1st A-gust, 1914,
by the Government, or any department of the Government, from Mr. T. A. Brownlee,
of Ottawa? 2. The quantities of goods purchased from him and the prices paid? 3.

Whether the Government, or any? department of the Government, prepared a schedule
of rates tos how what constitutes a fair and reasonable price for such goods purchased ?

4. If so, if a careful check was made lo see that a fair and reasonable price was
charged? 5. The total value of the goods delivered up to date? 6. The total value
of the goods which have been ordered from Mr. T. A. Brownlee, but which to this date
have not been delivered? Presented 9th April, 1915.

—

-Mr. Eyte Not printed.

262. Return to an Order of the House of the Sth March, 1915, for a return showing:—1. From
how many firms or private individuals the Government, or any department of the Gov-
ernment, has ordered kit bags since the 31st of July, 1914? 2. The names of these
firms? 3. How many kit bags have been ordered from each firm? 4. How many each
firm has delivered up to date? 5. How many each firm has yet to deliver? 6. Tho
price each firm is receiving for these kit bags? Presented 9th April, 1915.

—

Mr. Kyte.
Not printed.

263. Return to an Order of the House of the 11th March, 1915, for a return showing:—1.

What medical supplies or other materials have been purchased since 1st August, 1914,
by the Government, or any department of the Government, from Mr. S. J. Stevenson,
or the Waverley Pharmacy? 2. The quantities of goods purchased from him and the
prices paid? 3. ^^^^ether the Government, or any department of the Government, pre-
pared a schedule of rates to show what constitutes a fair and reasonable price for such
goods purchased? 4. If so, if a careful check was made to see that a fair and reason-
able price was charged? 5. The total value of the goods delivered by ilr Stevenson,
or Waverley Pharmacy, up to date? 6. The total value of the goods which have been
ordered from Mr. S. J. Stevenson, or Waverley Pharmacy, but which to this date have
not been delivered? Presented 9th April, 1915.— Mr. Chisholm (Antigonish).

Not printed.

264. Return to an Order of the House of the Sth March, 1915, for a return showing:—-1. From
how many firms or private individuals the Government, or any department of the Gov-
ernment, has ordered suits of underwear since the 1st July, 1914? 2. The names of these
firms? 3. How many suits of underwear have been 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 suits of underwear? Presented 9th April,
1915.

—

Mr. Law Not printed,

265. Return to an Order of the House of the 11th March, 1915, for a retuin showing:—1.

What medical supplies or other materials have been purchased since 1st August, 1914,
by the Government, or any department of the Government, from Mr. W. B. McDonald,
of Ottawa? 2. The quantities of goods purchased from him and the prices paid? 3.

Whether the Government, or any department of the Government, prepared a schedule
of rates to show what constitutes a fair and reasonable price for such goods purchased?
4. If so, if a careful check was made to see that a fair and reasonable price was
charged? 5. The total value of the goods delivered by Mr. McDonald up to date? S.

The ttital value of the goods which have been ordered from Mr. McDonald, but which
to this date have not been delivered? Presented 9th April, 1915.

—

Mr. Carroll.

Not printed.

266. Rujort of Thomas R. Ferguson, commissioner appointed to investigate matters pertaining
to the Blood Indian Reserve and the acquisition of certain Indian lands by Messrs.
James A. Smart, Frank Pedley and William J. White, together with the evidence taken
in the said investigation. Presented by Hon. Mr. Coderre, 10th April, 1915.

Not printed.
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267. Return to an Order of the House of the 17th March, 1915, for a copy of all petitions,

letters, documents, etc., between persons in the province of Nova Scotia and the Depart-
ment of Trade and Commerce since 1st August last, with regard to Atlantic ocean
freight rates on subsidized steamers or otherwise. Presented 10th April, 1915.

—

Mr.
Maclean (Halifax) Not printed.

268. Return to an Order of the House of the 22nd February, 1915, for a copy of the report

of investigation held about 1st June, 1914, by T. R. Ferguson, as special commissioner,
into the allotment of homesteads on the area cut out of the Riding Mountain Forest
Reserve in the year 190S or about that time. Presented 10th April, 1915.

—

Mr. Cruise.
A'ot printed.

269. Copy of Order in Council dated 6th April, 1915.—Regulations in respect to steam trawlers

clearing from ports on the Atlantic seaboard of Canada. Presented by Hon. Mr. Hazen,
10th April, 1915 Not printed.

270. Return to an Order of the House of the 15th February, 1915, for a copy of all tenders in

connection with the supply of lumber to the Department of Militia for the training

camps at Medicine Hat and Calgary, and of the invoices for the material supplied.

Presented 12th April, 1915.

—

Mr. Buchanan Not printed.

271. Return to an Order of the House of the 17th March, 1915, for a copy of all correspond-

ence and reports relating to the purchase of 25,000 shovels of special pattern, men-
tioned in Order in Council P.C. 2302. dated 4.th September, 1914, on page 38 of memo-
randa respecting work of the Department of Militia and Defence, and also relating to

any further purchases of such shovels. Presented 12th April, 1915.

—

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

272. Return to an Order of the House of the 15th March, 1915, for a return showing tho

names of the persons v.-ho bought the horses which were sold by auction at Valcartier

camp, giving the price paid for each horse. Presented 12th April, 1915.

—

Mr. Kay.
Not printed.

273. Return to an Order of the House of the 24th February, 1915, for a return showing:—1.

If the Government ever leased any land at or near Shelburne, Nova Scotia, known as

the Barracks property, to the town of Shelburne? 2. If, so, at what rental, and for

how long? 3. If said lease is now in force? 4. If the Government has sold any of

the standing timber on tliis property? 5. If so, when, to whom, and at what price?

6. How long the purchaser has to remove it? 7. What is the minimum size at the

stump sold? 8. If the Government has ever had the property cruised by competent
timber cruiser? 9. K so, by whom, and when? 10. If the timber on said property

was advertised for sale, and if tenders were asked for, or any opportunity afforded to

other prospective buyers to bid for this timber.? 11. If any other offers were received?

12. If the tovn\ of Shelburne was notified before the sale took place. If so, on what
date? 13. How much timber the Government estimates to be on this property? 14.

"V^Tiat steps the Government intends to take to compute the quantity of timber cut from
this property? 15. If the Government is aware that timber is now being cut from this

property by a person or firm who are cutting tirjiber from private property adjoining

said Barracks property? 16. What steps are being taken by the Government to be
sure that in this case the logs are kept separate from those coming from the adjoining
lot, for the purpose of having accurate count and scale? 17. If the Government will

bring down a copy of all correspondence, cruisers reports and contracts in relation to

the sale of this timber? Presented 12th April, 1915.

—

-Mr. Law Not prijited.

274. Return to an Address to His Royal Highness the Governor General, of the 11th February,
1915, for a copy of all correspondence, telegrams. Orders in Council, petitions and any
other documents in connection with the removal of Etlward N. Higinbotham from the

position of postmaster at Lethbridge, Alberta. Presented 13th April, 1915.

—

Mr.
Buchanan Not printed.

275. Return to an Order of the House of the 10th March, 1915, for a copy of all petitions,

correspondence and other documents in connection with the dismissal of Emile Cyr,

postmaster at St. Hermas, county of Two fountains. Presented 13th April, 1915.

—

Mr. Ethier Not printed.

276. Return to an Order of the House of the 7th April, 1915, for a return showing:—1. Who
the mail carriers are for the rural mail in the counties of Chicoutimi and Saguenay?
2. The salary of each such mail carrier, and the trip that each lias to make? 3. Who
the mail carriers are for the rural mails in the parishes of St. Prime and St. Louis de
Metabetchouan, and their respective salaries? Presented 13th April, 1915.

—

Mr.
Lapointc (Kaniouraska) Not printed.

277. Return to an Order of the House of the 29th March, 1915, for a copy of all documents,
letters, telegrams, testimonials, reports, etc., relating to the claim of T61esphoie Paradis,

of the city of L^vis, arising from the burning of his wharf and mills which were set

on fire by a locomotive of the Intercolonial Railway. Presented 13th April, 1915.

—

Mr. Bourassa Not printed.
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278. Return to an Order of the House of the Sth April, 1915, for a return showing:—1. Th»
number of employees connected with the administration of the Three Rivers post office

on the 21st September, 1911, and the annual amount paid in salaries at that date for
such service. 2. The number of employees connected with the administration of the
Three Rivers post office at the present date, and the amount of the annual salaries paid
for such service. 3. The number of employees in the Customs Department for Three
Rivers on the 21st September, 1911, and the amount of the annual salaries paid for
such service. 4. The number of employees in the Customs Department for Three Rivers
at the present date, and the annual amount of the salaries paid for such service. 5.

The number of employees in the Inland Revenue Department for the district of Three
Rivers on the 21st September, 1911, and the annual amount of salaries paid for such
service. 6. The number of employees at the present, date in the Inland Revenue
Department for the district of Three Rivers, and the amount of the annual salaries
paid for such service. 7. The number of employees, and the amount paid in salaries
for the works on the St. Maurice, in the county of Champlain, during the year lSll-12.
8. The number of employees, and the amount of salaries paid per year for the worics
on the St. Maurice, in the county of Champlain, since 1911-12. 9. If the employees
whose names follow, were dismissed on the 26th and 27th November, 1914, and the
4th and Sth January, 191-5 ; WildS Lavalee, Pierre Thicierge, Joseph Paquin, sr.,

Joseph Paquin, jr., Athanase GSlinas, clerks. 10. If so, at whose request, and for what
reasons. 11. If those days were taken off the salaries of such employees. Presented
13th April, 1915.

—

Mr. Bureau Not printed.

279. Return to an Order of the House of the 4th March, 1915, for a copy of all documents
bearing on the removal of the salmon retaining pond from Flat Lands to New Mills,
N.B., and of all reports on the operations thereof, with a detailed statement of outlay
and cost of removal, installation and operation. Presented 13th April, 1915.

—

Mr.
Marcil r Kot printed.

289. Return to an Address to His Royal Highness the Governor General of the 3rd February,
1913, for a copy of all Orders in Council, letters, telegrams, reports, petitions and other
papers and documents in the possession of the Department of Marine and Fisheries, or
any department of the Government, relating to the granting of licenses to pack lobsters,
and bearing date between 1st January, 1912, and 25th January, 1913. Presented 13th
April, 1915.

—

Mr. Sinclair Not printed.

281. Report of Thomas R. Ferguson, K.C., commissioner appointed to investigate into all
matters relating to, or connected with, the application for (although such application
may not have been granted, or may still be pending') the sale, lease, grant, exchange,
or other disposition by any means whatsoever, since the first day of July, 1S96, of:

—

(a) Dominion Lands; (b) Timber and mineral lands and mining rights and privileges,
including coal, petroleum, and gas lands and rights and irrigation tracts or lands, and
the cutting of timber upon Government lands; (c) Water-power and rights; (d)
Indian Lands and Indian Reserves : under authority or purporting to be under the
authority of the Dominion Lands Acts, and Irrigation Act, or other statutes of the
Parliament of Canada, and the acts or proceedings of any person or corporation in
relation to the matters foresaid. Presented by Hon. Mr. Coderre, 13th April, 1915.

Not printed.

282. Report and evidence upon the matter known as: "Timber Berths 550* and 52S, HoWard
Douglas, R. E. A. Leech, D. J. McDonald, and others." Presented by Hon. Mr'. Coderre,
13th April, 1915 A^ot printed.

283. Report and evidence upon the matter known as : " The Kananaskis Coal Compatiy,
Limited, Howard Douglas, George E. Hunter, Walter Garrett, and others." Presented
by Hon. Mr. Coderre, 13th April, 1915 i\^oi printed.

284. Report and evidence upon the matter known as : " Blood Indian Reserve and Frank
Pcdley." Presented by Hon. Mr. Coderre, 13th April, 1915 Not printed.

285. Report and evidence upon the matter known as : " Southern Alberta Land Company,
Limited, and Grand Forks Cattle Company, J. D. McGregor, Arthur Hitchcock, and
others." Presented by Hon. Mr. Coderre, 13th April, 1915 Not printed.

286. Report and evidence upon the matter known as : " The Bulletin Company, Limited, the
Honourable Frank Oliver, and the Grand Trunk Pacific Railway Company." Presented
by Hon. Mr. Coderre, 13th April, 1915 • A'oi printed.

287. Report and evidence upon the matter known as : " Aylwin Irrigation Tract, E. A. Robert
and J. D. McGregor." Presented by Hon. Mr. Coderre, 13th April, 1915. ..Not printed.

288. Report and evidence upon the matter known as: "Timber Berths 1107 and 1108, W. H.
Nolan, A. W. Eraser, and" J. G. Turiff." Presented by Hon. Mr. Coderre, 13th April,
1^15 Not printed.

37
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289. Report and evidence upon the matter known as: "Grazing Ranch No. 2422, J. G. Turriff,

A. J. Adamson, and J. D. McGregor." Presented by Hon. Mr. Coderre, 13th April,

1915 Not printed.

290. Report and evidence upon the matter known as : " Craven Dam, Walter Scott, Lieutenant-
Governor Brown, and J. G. Turriff." Presented by Hon. Mr. Coder-re, 13th April, 1915.

Not printed.

291. Certified copies of Reports of the Committee of the Privy Council No. P.C. 1109 and No.
P.C. 1589, approved by His Excellency the Admirtistrator on the 10th May, 1913, and
27th June, 1913, respectively, in respect to the appointment of Thomas R. Ferguson,
K.C., as commissioner to investigate and report upon all matters connected with the
disposition by any means whatsoever, since the first day of July, 1896, of:— (a)
Dominion Lands; (b) Timber and mineral lands and mining rights and privileges,

including coal, petroleum, and gas lands and rights and irrigation tracts or lands, and
the cutting of timber upon Government lands; (c) Water-power and rights, (d)
Indian Lands and Indian Reserves. Presented by Sir Robert Borden, 13th April, 191.'.

Not printed.

292. Return to an Order of the House of the 11th March, 1915, for a copy of all charges,
correspondence, letters, telegrams and other documents relative to the dismissal of

Joseph Day, at Little Bras D'Or, in the riding of North Cape Breton and Victoria, and
of the evidence taken and reports of the investigation held by H. B. Duchemin, in

regard to same, with a detailed statement of expenses of such investigation. Presented
14th April, 1915.

—

Mr. McKenzie Not pHnted.

293. A Return to an Order of the Senate, dated 30th March, 1915, for a return giving the
names of the trust companies up to the present date who have complied with the
requirements of Clause 69 of the Trust Companies Act, 1914, and any correspondence
connected therewith.— (Senate) Not printed.

294. Report of R. A. Pringle, K.C., commissioner appointed to investigate into charges of

corruption and fraud in relation to contracts for the building of certain drill halls in

the province of Ontario, together with the evidence taken at the said inquiry. Pre-
sented by Sir Robert Borden, 14th April, 1915 Not printed.

295. Return to an Order of the House of the 1st March, 1915 :—1. For a full statement and
description of all lands taken possession of by the Government for the camp at Val-
cartier. 2. For copies of all titles of the Government to the same, whether by expro-
priation, purchase or otherwise. 3. For a specified statement of all amounts claimed
and still unpaid whether for land or damages. 4. For a specified account of all

amounts paid up to date either for land or damages. Presented 15th April, 1915.

—

Sir Wilfrid Lnurier Not prhited.

296. A return to an Address to His Royal Highness the Governor General :— 1. A return
showing all appointments to the customs in that area contained in the present con-
stituencies of Medicine Hat and Macleod, giving names, date of appointment, how
appointed and salaries, from the year 1896 to the present date. 2. Also, all vacancies
by death, resignation or dismissal, giving name, date, length of service and cause of
dismissal in the same area and during the same period.— (Senate) Not printed.

297. r.eturn to an Address to His Royal Highness the Governor General ; praying that His
Royal Highness will cause to be laid before the Senate copies of all letters between
the Minister of Marine and Fisheries or his department and the fishery overseer at
Baker I>ake, in the province of New Brunswick ; and also copies of all claims made by
the said fishery overseer and the payments made thereon.— (Senate) . . . . Not printed.
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FORESTRY.
EEPORT OF THE DIRECTOR OF FORESTRY.

OTTAAVA/May 23, 1914.

W. W. Cory, Esq., C.M.G.,

Deputy Minister of the Interior,

Ottawa.

Sir,—I have the honour to submit the report of the work of the Forestry Brancli

for the year 1913-14, to which are attached the reports of the officers in charge of the

various subdivisions.

As far as control of the fire situation is concerned, the past year has been a very

satisfactory one. The proportion of the area of the forest reserves burned over was

only two one-hundredths of one per cent, and of the area outside of forest reserves

nine one-hundredths of one per cent. While this is largely due to the favourable

season, the good result is also due to a considerable extent to the increase in numbers

and efficiency of the staff of rangers, to the increased facilities for preventing fire in

the forest reserves, due to the improvements such as roads, trails, telephone lines, and
lookout stations (which make access to the reserve easier and enable the rangers to

reach fires quickly), to the education of the public as to the danger of fire, and to the

enforcement of the special provisions of the Railway Act relating to railways. The
organization of the work has been more thorough and on the whole, with some excep-

tions, the personnel of the ranger staff has advanced both in qualification and efficiency.

If it were arranged that appointments were made on special qualifications for the work
required and that appointments were to be permanent during good behaviour and
efficiency, a decided forward step would be taken which should ensure the placing of the
staff on a permanent basis of efficiency.

A decided advance has been made in the question of brush disposal after lumber-
ing operations, and it is to be regretted that this branch has not been authorized to

take up the matter as it relates to the timber berths held under license in the forest

reserves. The photographs which accompany this report will show some of the
methods of brush disposal.

The argument has sometimes been made that the holding of land for forest pur-
poses is an obstacle to settlement and a check to the development of the country. That
a country, especially a northern country, can reach its best development in population
by the assistance of the forests is well illustrated by the following extract from a state-

ment made by Mr. G. P. Gordon, B.Sc, Professor of Forestry, Glasgow Agricultural
College, as a member of a deputation to theBritish Government:

—

" The contrast between one of our highland glens and a glen in the high-
lands of Europe is very marked indeed. We have in our typical highland
glen a stretch, generally of indifferent pasture, with perhaps a dozen shepherds*
cottages scattered along it. A similar continental glen supports a vigorous
population of small holders. We find that it is the forest which maintains this
population. It is thus not due to any greater advantage, either of soil or of
climate. I make that statement with detailed agricultural knowledge of the
conditions in both countries—Germany and Scotland. The forest effects this
by the employment which it affords. The nature of forest employment is

specially well adapted to keep people on the land. First of all, it is permanent
25—vi—li
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both in time and in place. The people, then, within its sphere of influence have

security of employment and do not require to migrate. Secondly, the nature

of the employment is very A-aried. You have people employed as wood-cutters,

as saw-millers, as road-makers. You have them also employed in various forest

industries. You see, then, that this gives great scope for the people of a dis-

trict. Thirdly, in winter, when other employment on the land is scarce, the

forest demands a larger supply of labour, and this labour is highly paid. For

example, a typical wood-cutter in Germany earns 4 shillings a day during five

or six months of the winter. The following is a concrete example: a forest of

10,000 acres, with 3,000 acres occupied by small holders attached. Such an

iirea in the highlands of Scotland would support at the most about 300. This

area in question actually supports a population of 1,500 in Germany. In 1907,

81 per cent of the persons employed in forestry were small holders. We see,

then, that forestry forms the backbone of an economic system of small holdings.

" In this connection one should not lose sight of the fact that in forestry

it is large areas which are truly economic, and this, I may say, is clearly

demonstrated upon the continent of Europe. The objection to small areas i3

that they do not give the same amount of employment, nor give the same per-

manency. They do not provide the same amount of timber, and the manage-

ment of small areas is much more difficult and more costly.

" These few observations would seem to show that in any economic system

of land holdings, especially when dealing with poor land, the forest is of prime

importance."

While in some of the tracts recommended to be set apart as forest reserves there

may be lands that will eventually be suitable for agricultural purposes, such lands are

isolated and of poor quality, and it is certainly good public policy to direct settlement

to more favourable districts until the development of lumbering operations and the

facilities for communication which will be provided as means of protection and hand-

ling the products of the forest will make successful settlement a greater certainty and

will provide for it under conditions that will not endanger the forest.

The forest products laboratories established at Montreal in connection with McGill

University have charge of all experimental work in the use of forest products, the

finding of new uses for Canadian timbers, the improvement of methods of use and the

lengthening of the time of use. The laboratories were established with Mr. A. G.

Mclntyre, B.A., B.Sc, as superintendent. Mr. Mclntyre was editor of the " Pulp

and Paper Magazine" and secretary of the Canadian Pulp and Paper Association,

and from this and his engineering training and experience was specially qualified for

starting the work. Owing to Mr. Mclntyre having received an offer of a much more
remunerative position from a commercial firm, he has resigned, and the position has

been accepted by Mr. J. S. Bates, Chem. E., Ph. D., a graduate of Columbia Univer-

sity, who has been engaged specially in staff investigations relating to pulp and paper.

STAFF.

During the year, nine foresters having technical training were added to the staff

and there were four resignations. At the present time there are on the staff twenty-

four graduates of forest schools, and the total permanent staff is as follows:

—

Head office at Ottawa 35
Inspectors 5

Forest s pervisors 8

Forest assistants 13
Forest rangers 56
Inspectors of tree planting 10
Outside clerical staff •. 24
Forest products laboratories (technical staff) 8

Total 159
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This staff is assisted during the summer by a considerable additional number of

temporary rangers.

In January the head office of the Forestry Branch was moved into the Journal

building, and the increased accommodation provided makes efficient work more

possible.

APPROPRL\TI0X.

The appropriation for the year 1913-14 was $55G,713.30, and the refunds by timber-

limit holders of their proportion of the fire-fighting exjienditure brought the total

amoimt available for expenditure to $571,798.28. The expenditure was divided as

follows among the various services :

—

Salaries at Ottawa ?12,183 81

Travelling expenses • 1,545 40

Print ng and stationery 24,047 86

Held office—Miscellaneous expenses 5,549 04

Forest surveys 22,149 89

Forest reserves 265,984 47

Fire ranging 178,134 25

Tree planting 47,181 70

Statistics 5,829 78

Forest products laboratories 9,192 OS

Total $571,798 28

The field expenditure, exclusive of tree planting on the farms, is divided as

follows among the provinces :

—

Manitoba '.

$ 94,285 86

Saskatchewan 82,260 64

Alberta 175.425 95

British Columbia (railway belt) 108,305 86

$460,278 31

ACCOUXTS.

The accounting methods have been more thoroughly systematized and have been

developed to meet the present needs of the organization.

The ordinary departmental requirements in regard to accounts are sufficient to

check whether expenditures have actually been made, but they do not furnish sufficient

information to check or make comparison of costs. Special attention has been given

to this matter, and a system of accounts and reports has been worked out which, when
thoroughly understood and put into practice, will, it is hoped, ensure that expenditure

is made so as to accomplish the work required efficiently and economically.

The accounting for revenues is not in as satisfactory a position. The necessity

for reporting revenue through the Dominion Land offices makes a roundabout system
which causes delay and confusion at times, as the agents do not always have the time to

give the same consideration to this business as to the land-office business, and have little

opportunity to get into the field and familiarize themselves with the outside work.
While a careful and thorough system of accounting for revenue is necessary, the fact

should not be lost sight of that the forests should be administered not only with a view
to revenue, but with a view to the upbuilding of the districts in which they are situated

and the convenience of the public, and that for that purpose the more directly and
speedily the resources of the forest which should be used can be made available for
this puriiose the better. The system of accounting for revenue should be framed with
this object in view as well as the other, and should be as simple and direct as possible.

Any unuecessaiy number of offices through which the revenues have to pass will tend
to hinder such a desirable result.
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CORRESPONDENCE.

The letters received and sent out gy this Branch were as follows :—Xumber of

letters received, 28,951. Mail sent out: letters, circulars, etc, 67,887; bulletins and
reports, 28,123; parcels, 2,315. Total, 98,325.

THE LIBRARY,

The rapid and substantial development of the special library idea throughout
Canada and the United States has abundantly justified the establishment and enlarge-

laent of the library of the branch. Not only are similar libraries found in various

Government offices, but many large private firms and associations occupying leading

positions in the financial, insurance, and industrial world are instituting collections

of the literature specially pertaining to their fields of activity.

In the field of forestry, on account of its rapid development on this continent

and the fact that there are in the country so few large private or academic collections

of the literature of the subject, it is particularly important for future students that

the literature of the subject, much of which has appeared and is appearing in pam-
phlet and magazine form and must be promptly secured, should be collected in some
central place and fully classified and indexed, and so made readily accessible. Not
only will the administrative and investigative work of the branch be benefited thereby,

but a work of much importance to students and workers in forestry in general will

be done.

During the past year 108 volumes were added to the library by 'purchase, and
about the usual number of volumes of magazines and pamphlets were bound.

This year seventy-one magazines are being received in; the library. The list of

Diag'azines received on subscription is somewhat smaller than last year, several

magazines having been dropped from the list as they did not seem to contain suffi-

cient material of value to our work to wari'ant their continuance. A few new sub-

scriptions were entered in place of those dropped. Twenty magazines are received

either free or in exchange for the publications of the branch.

The greatest step forward in connection with the library during the year has
been the institution of two branch libraries. One of these is connected with the
office of the District Inspector of Forest Eeserves at Calgary, and the other is con-

nected with the Forest Products Laboratories at Montreal. The library at Calgary
is specially strong in books and pamphlets dealing with the actual work of reserve

administration, while the work of the laboratories, being of a very technical char-
acter, requires a fairly extensive library to meet its needs. Both these libraries are
in some respects under the supervision of the head-office library, but latitude is allowed
for the development necessary for the particular requirements of each.

The photographic collection of the branch contained on March 31 last, 5,065

good negatives. During the past year, 1,252 new negatives have been received, but
as, on the separation of the Irrigation Branch from the Forestry Branch, 1,225 nega-
tives which pertained properly to the irrigation work were transferred to the Irriga-

tion Branch, the actual number of photographs in the collection remains about the
same as at this time last year. During the coming year it is hoped to develop this

collection so as to make it considerably more useful in the work of the branch.

PUBLICATIONS.

During the year the following publications were issued:

—

Bulletin 1 (Eeprint).—Tree Planting on the Prairies of Manitoba, Sas-

katchewan, and Alberta.

Bulletin 38.—Forest Products of Canada, 1912; Pulpwood.
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Bulletin 39.—Forest Products of Canada, 1912; Poles and Cross-ties.

Bulletin 40.—Forest Products of Canada, 1912; Lumber, Square Timber, Latb,

and Shingles.

Bulletin 42.—Co-operative Forest Fire Protection.

Bulletin 43.—Forest Products of Canada, 1913 (a combination of Bulletins 38,

39, and 40).

Circular 6.—Preservative Treatment of Fence-posts.

Circular 7.—Manitoba a Forest Province.

Circular 8.—The Forest Products Laboratories.

Circular 9.—Chemical Methods of Utilizing Wood Wastes.

There are also in press at the time of writing the following:

—

Bulletin 41.—Timber Conditions in the Little Smoky River Valley, Alberta.

Bulletin 44.—Wood-using Industries of the Maritime Provinces.

STATISTICS.

In order to make authoritative statements as to the need of forest conservation, it

is necessary to have some definite information concerning the rate at which the forest

products are being produced and utilized. The Forestry Branch in the last year has

collected statistics on the production of lumber, lath, and shingles, the consumption of

wood for pulp, railway tie^, poles and mining timbers, and the consumption of bark

for tanning. These are all annual statistics that will be published each year in the

form of bulletins for the use of manufacturers of lumber and the consumers of the

products mentioned, as well rs for the education of the public at large.

In addition to these annual bulletins, a series of studies of wood-using industries

is being undertaken which will eventually cover the whole of Canada. Bulletins have

been completed describing the industries that use wood as a raw material in Ontario

and the Maritime provinces. A similar bulletin describing conditions in the three

prairie provinces is to be completed during the coming summer. These bulletins are

valuable for the purpose of showing the importance of wood as a raw material in

manufacturing. They show which woods are used in greatest quantity and which

cost the most to the manufacturer, and also show the sources from which these woods

are obtained. Detailed descriptions of the uses to which different woods can be put

are valuable as suggestions to manufacturers for new uses for their waste material.

The Forestry Branch has been instrumental in many cases in putting manufacturers

into communication with each other when one firm was actually burning up wood
which formed the raw material of another industry.

During the year 1912 the Forestry Branch compiled statistics based on reports

received from 2,558 saw-mill operators, 48 pulp-mill operators, 389 companies pur-

chasing wooden poles (including telephone, telegraph, electric light and power con-

cerns, and electric and steam railway companies), and over 600 firms using wood as a

raw material. In obtaining these 3,595 satisfactory replies, at least 7,000 firms and

individuals were corresponded with during the year, and a number of them were

visited in person. The statistics compiled from this mass of correspondence are

handled by a more or less temporary staff and much time is wasted' in training new
clerks. An adequate permanent head-office staff is needed for this work, augmented

by a field staff of men familiar with the lumber business and the industries using

lumber.

The statistics collected up to the present time for the calendar year 1913 are as

follows :

—

Canada produced in 1913 a total of 3,816,642,000 board feet of sawn lunjber, valued

at $65,976,438; 739,678,000 hith, valued at $1,783,283; and 1,485,279,000 shingles, valued

at $3,064,641.
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The total quantity of pulpwood produced was 2,144,064 cords, valued at $14,313,-

939. Of this over half was exported in the unmanufactured state to the United States,

and the remainder, 1,109,034 cords, was manufactured in Canada into wood-pulp, pro-

ducing approximately 854,624 tons of " air-dry " fibre.

The railways of Canada in 1913 purchased a total of 19,881,714 cross-ties, valued

at $8,740,849 ; of these ties over sixteen per cent were reported as having been imported

from the United States. Over ten per cent of the ties purchased were treated with

preservatives before being laid in the road-bed.

Pole-line companies purchased 534,592 wooden poles in 1913, valued at $1,188,331,

eighty per cent of which were the product of Canadian forests.

Mining companies used 34,802,000 lineal feet of round mining timbers at a value

of $509,602.

The following is an estimate of the total value of forest products in Canada for

the calendar year 1913 :

—

Lumber, lath and shingles ?71,000,000

Firewood 55,000,000

Pulpwood 15,000,000

Fence-posts and rails 10,000,000

Cross-ties 9,000,000

Square timber exported 500,000

Cooperage 1,900,000

Poles 1,800,000

Loss exported 900,000

Tanning materials 20,000

Round raining timbers 600,000

Miscellaneous exports 400,000

Miscellaneous products 11,000,000

Total $177,120,000

These figures have been rounded off to even thousands, allowance having been

made for discrepancies in data gathered, although the total figure is still a conservative

one.

FIELD ORGANIZATION.

The Tree Planting Division, which manages the work of tree planting on farms

in Manitoba, Saskatchewan, and Alberta, is under charge of Mr. Norman M. Ross,

with head-quarters at Indian Head Sask.

The forest management division of the field work of the Forestry Branch has been

organized on a provincial basis with a district inspector in charge of the work in each

province. The districts and inspectors are as follows:

—

Province.



vi REPORT OF THE DIRECTOR OF FORESTRY 9

SESSIONAL PAPER No. 25

The fire ranging outside of the forest reserves in the provinces of Manitoba, Sas-

katchewan, and Alberta, has been organized under charge of an inspector, Mr. E. H.
Finlayson, with a chief fire ranger in each of twelve districts into which these prov-

inces have been divided.

It is considered that in the final organization of the forestry work of the depart-

ment it will be advisable to leave the detail and administrative work largely in the

hands of the field staff, under regulations established under the authority of the Forest

Reserves Act, and to have the head office staff' mainly composed of experts in special

lines, such as accounts, forest management, silviculture, forest investigations, who
will visit the outside offices regularly, check the work and records of these offices, and
assist in the development of their organizations and methods,

TREE PLAXTIKG OX FARMS.

The interest in tree planting on the farms is sustained and increasing. The
number of applications for trees received last year was 7,350, the number of applicants

receiving trees, 3,585, and the number of trees distributed, 3,729,765. The average

number of trees supplied to each applicant was 1,008. Owing to dry weather in the

spring and early summer there were more partial failures of new plantations in some
localities than usual.

The distribution of conifers was continued, 74,000 trees being sent out. The suc-

cess of this class of stock has been good where proper care was taken in selecting the

location and preparing the ground. Coniferous trees furnish such good shelter, parti-

cularly in winter when it is most needed, that their general planting on the prairies

is most desirable, and only the necessity for holding them in' the nursery for a longer

period than the deciduous species, thus greatly restricting the output and increasing

the cost, makes it impressible to provide for a more general distribution.

I would call particular attention to the example, cited by the superintendent of

the Tree Planting Division, of the results in the production of fuel obtained from a

plot of three eighths of an acre of a plantation of Russian poplar set out in the spring

of 1906, which was cut this year, iiroducing 6| cords of wood, which, at the average,

price of $i.50 per cord, would show a yield per acre of $81 after eight years' growth.

This plantation was not the most favourable, either as to species or condition, but it

shows a return of over 5 per cent on the outlay, reckoning full charges for all items

of expenditure.

A very interesting development in connection with the tree-planting work i> the

active interest taken by many farmers, as evidenced by their applications to the office

at Indian Head, in the proper laying out and beautification of their home grounds.

While the department -will assist in this matter as far as possible, it is of course rather

outside of its work. It shows, however, that the object of the department, that is to

assist in increasing the interest in the beauty and comfort of the homes on the iirairie

farms, is meeting with success.

The development of the new nursery station at Sutherland is being carried on,

most of the new buildings required have been erected, and it is expected during the

coming year to have the ground in condition for starting the growth of nursery stock,

so that by the spring of 1916 at latest there should be a large additional stock for dis-

tribution.

FOREST RESERVES.

By an amendment of the Dominion Forest Reserves and Parks Act passed at

last session, additions were made to the forest reserves amounting to 10,762 square

miles. These additions were recommended after careful examination of the lands had
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been made by forest survey parties sent out by the department. The additions are as

follows :

—

Province of British Columbia

—

Square Miles.

Long Lake 74.21
Monte Hills 76.75
Martin Mountain 16.25
Mis^vonlith 193.50
Tranciui le 141.60
Hat Creek 135-25
Fly Hills - 223.75
Nicola 505.75
Mount Ida 45-25
Arrowstone 25500

Total 1,667.31

Province of Alberta

—

Rocky Mountains 2,683.65
Lesser Slave 5,023-00

Total 7,706.65

Province of Saskatchewan

—

Fort a. la Corne 513-00
Pines 12-15
Porcupine No. 2 204.75
Nisbet 134-55

Total 864-45

Province of Manitoba

—

Duck Mountain No. 1 58-25
Porcupine No. 1 465-50

Total 523.75

Grand total 10,762-16

The organization of the forest reserves already established has been steadily

developing. The permanent forest-reserve organizations consists of the following

officers :

—

District inspectors 5
Forest supervisors * . . 8
Forest assistants 13
Forest rangers 56

Total 82

On the whole the staff are taking a more earnest and active interest in the work
on the forests, and have a better realization of the public service they are rendering,

but this spirit and the efficiency of the work could be developed to a much higher

degree if the special qualifications necessary were made the basis of appointment,

and if efficiency and good conduct assured permanency of tenure of office.

IMPROVEMENTS.

"Work has gone on steadily during the year in the improvements necessary for

the protection and utilization of the reserves. The better knowledge of the reserves

gained through the year has enabled a more intelligent planning of the system of

improvements, and their construction is now being pushed forward as rapidly as funds
will permit.

The construction of houses on the reserves for the forest rangers has resulted in

keeping them close to their work, and eliminating a great loss of time previously

occasioned.

Particular attention has been given to developing a system of trails throughout
the reserves, and the standard of the trails constructed has been materially improved
wifhout an increase of cost, through a better knowledge of the character of the trails

required and greater experience by the rangers in their construction.
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While considerable work lias been done in constructing telephone lines, this part

of the work has been delayed until a fuller knowledge of the reserves would enable a

better and more permanent location of the lines.

The following is a tabulated statement of the improvements and their cost:

—

Improvement. No.

Rangers' houses
" cabins

stables
Tool caches
Lookout towers

Telephone line

Bridges
Fire-guards

—

Cleared
Ploughed

Roads

—

New construction.

.

Maintenance
Trails-

New
Maintenance

Corrals
Pasture fencing
Boundaiy demarcation

12

27
23
5
3

Miles.

Total Cost.

99

lis
119

245
44

467
321

4
15

125

S cts.

15,096 88
7,471 81

4.131 38
550 07
304 91

6.644 26
I

1,175 28

6,714 77
1,934 20 '

13,452 17
i

442 52 I

21,850 78
I

1,719 44
i

170 90
1,567 42
484 10 ;

Average.

S cts.

1,258 73

276 73
1.S3 99
110 01

101 63

67 11

146 90

56 92
14 24

56 00
10 04

46 74
5 35

43 09
103 83

3 87

REGULATIONS.

New regulations for the administration of the Forest reserves were established

by Orders in Council of the 8th August and the 24th September, 1913. These regula-

tions improved the provisions for the protection of the reserves, and provided much

more effective measures for dealing with the products. It is provided that any railway

not under the jurisdiction of the Board of Eailway Commissioners for Canada which

operates within a forest reserve shall be required to provide a patrol and take neces-

sary precautions to prevent fire, similar to those required by the regulations of the

board. By this means control of the fire situation along the railway lines will be

maintained.

TIMBER.

The regulations of the Forest reserves relating to timber had been framed when

the main requirement was a supply of timber to settlers, and were framed with that

requirement in view. The establishment of the reserves on the Rocky mountains and

in British Columbia made it necessary to furnish further provisions for timber dis-

posal. Provision was therefore made in the regulations for the granting of annual

permits, not only to settlers, but to miners and prospectors, for municipal or public

works, for the erection of schools and churches in rural districts, for irrigation works,

for timber on rights of way, and for railway construction. This will supply, with the

least possible delay, the main requirements for timber in smaller quantities which

will be needed.

Provision is also made for sales by tender of timber in quantities not exceeding

five million feet, board measure, being about the average quantity on one section of

land with a time limit for removal not to exceed five years. Advertisement of such a

sale must be made for a period of not less than thirty days in a newspaper circulating
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in the district where the timber is situated. This provision was intended to meet eases
where the annual permit would not provide sufficient timber or where the timber is not
sufficiently accessible to be handled on a permit basis. Thirty-three sales have been
held under this section of the regulations, and operations have been carried on by
small mills in connection therewith, which have supplied various demands for
lumber.

Owing to the development of large coal-mining operations in the Rocky moun-
tains, which require a supply of timber larger than the five million feet, board measure,
authorized for sale by the regulations and for a longer period than three years, it has
been necessary to arrange for the special authority of Council for the sale of a large
area.

The Brazeau Collieries, Limited, applied to purchase the timber on an area of

7,360 acres in the valley of the Clearwater river, convenient to their operations. A
careful examination of this tract was made by a forester, and it was found that a

large propoi-tion of the timber which was of a size suitable for cutting into lumber
was over 200 years old and consequently overmature, and that it was advisable that
the sale should be made. The tract was estimated to have a stand of 4,500,000 feet,

board measure, of timber, and 9,700,000 lineal feet of mining props. This tract was
therefore put up for sale by auction, at an upset price of $2 per thousand feet, board
measure, for a period of eight years, and the price realized was $2.60 per thousand
feet, which bid was submitted by the Brazeau Collieries. The sale was made subject
to the following conditions :

—

(1) That no trees shall be cut which are designated by the forest officer as

being required to ensure the reproduction of the timber, the protection of the
watershed, or any other beneficial public service;

(2) That the purchaser shall take out all material that is merchantable
from the timber cut and shall not cause any imnecessary waste of timber;

(3) That no unnecessary damage shall be caused to the young growth or

to any trees that are designated as not to be cut

;

(4) That the debris of logging operations shall be piled and burned or

otherwise disposed of in accordance with the instructions of the forest officer;

(5) That the purchaser shall take all necessary precautions to prevent the

starting or spread of fire from his operations;

(6) That for fighting fire in the vicinity of, or threatening, the tract, the

purchaser shall give, free of charge, the assistance of the men employed by him.

Sales were also made to the Mountain Park Coal Company and the Yellowhead
Pass Coal and Coke Company.

The arrangement for allowing small mills on the Hiding and Duck Mountain
Forest reserves to cut on settlers' permits has been continued, but cannot yet be con-

sidered as having established itself as a successful method of management. The diffi-

culties have been duo; first, to the fact that there has not been as active a demand by
settlers for timber permits during the past two winters; and, secondly, to the fact that

some of the operators appear to consider the privilege granted as merely a basis and
opportunity for irregular operations. The experiment will, however, be continued
further.

It will be noted that the policy adopted in regard to the timber is to provide for

its disposal as required by the people or the industries in the district. It is not the
policy to withhold timber from sale, but to dispose of what is mature and suitable for

use, and to protect the timber that is still immature and adding to its value by growth.
Such disposal is made, liowever, so as to encourage the industries, such as coal min-
ing, which are dependent on the forest, and to furnish a convenient and reasonable-
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priced supply to the shelter for the present and the future, when the timber will be still

more in demand, and to furnish it as directly as possible to the persons or companies

requiring it for use so as to eliminate merely speculative holding of timber as far as

possible.

Considerable advance has been made in the disposal of the debris of the lumber-

ing operations on reserves which are in charge of this branch. In all such operations

the brush has been piled or scattered so as to lie flat on the ground, thus materially

decreasing the fire hazard. This is particularly the case in connection with opera-

tions oru the Riding and Duck Mountain reserves in Manitoba, on the Pines and

Nisbet reserves in Saskatchewan, and on the Crowsnest forest in the Rocky moun-
tains. The disposal of lumbering slash in the Railway Belt in the province of British

Columbia has also been taken up with the lumbermen, and there is fair prospect of a

more general movement to dispose of such debris, although there is still considerable

difference of opinion among lumbermen as to the desirability or advisability of using

fire for the purpose. Some of the lumbermen are, however, now regularly burning

the slash after operations and, through the efforts of the officers of the branch, some
of the most dangerous places have been cleared up.

GRAZING.

In defining the boundaries of the reserves, the endeavour was made to exclude as

far as possible any land that is not absolute forest land. Lands that are better fitted for

grazing than' for forest purposes were excluded where it was possible to do so, but

there are still left within the reserves some grazing areas, particularly the long nar-

row valleys stretching into the mountains and the grassy areas above timber-line.

It is important also at the present time that the development of the live-stock

industry should be encouraged, as the scarcity of the supply of live stock has become
a matter of serious moment.

Regulations have, therefore, been established providing for the use of such areas

for grazing stock. In. framing the regulations the following points were kept in

view :

—

(1) Flexibility so as to provide for meeting changing conditions. Conse-

quently, annual permits were provided for, with a fixed charge for each head
of stock covered by the permit, instead of leases for terms of years.

(2) The encouragement of the small holder. This is provided for by fix-

ing a grazing unit, which is the number of stock which it is estimated can be

carried during the winter on a homestead or small ranche and enacting that

all grazing permits may be gradually reduced to this unit.

(3) Protection from overgrazing by fixing the maximum number of stock

which may be grazed in any district.

As these regulations did not come into force in time to be effective during the

year 1913-14, no report can be made as to how they are working out, but the prin-

ciple of management is based on tried experience in the forest reserves of the United
States, so that, while changes in detail may be necessary, it is expected that the main
basis will be found of permanent application. Owing to objection and misunderstand-

ing of the grazing regulations in the Railway Belt of the province of British Colum-
bia, their application in that district has been suspended for the present.

An important section of the regulations relating to grazing is that which pro-

vides for the establishment of local stock associations which may be considered as

advisory committees in the management of the grazing in their districts. Several

such associations have already been formed with good prospects of usefulness.
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GEXERAL USES.

Provision was also made for the granting of leases or permits for other neces-

sary uses of the reserves not previously provided for, such as surface rights for mining

claims, hunters' cabins, mill-sites, logging railways, flumes, and other similar pur-

poses.

GAME.

The regulations provide that in any part of a forest reserve set apart as a game

preserve, no game shall be hunted, taken, or killed, but forest officers shall have

authority at any time to destroy predatory, noxious, or dangerous animals. Any fur-

ther necessary regulations are made when the game preserves are established by Order

in Council.

The forest reserves in the province of Saskatchewan have all been made game

refuges both by Dominion and provincial legislation, and in the province of Manitoba

several game preserves have been set apart within forest reserves. On the Rocky
Mountains Forest reserve in the Province of Alberta, the district inspector has

been making a thorough inspection of the reserve, and is preparing a report as to

conditions, which, among other tliiugs, will deal with the protection of the game and

make recommendations as to further areas which should be established as preserves.

A recommendation has already been submitted for a game preserve north of the inter-

national boundary within this reserve.

FISH.

The regulations established at the instance of the Department of Fisheries on

February 12, 1912, for the protection of fish in the provinces of Alberta and Saskat-

chewan were not made applicable to the forest reserves. As it was decided, too, that

the fishing regulations for the Province of Manitoba probably had no effect within

the reserves, and that there was authority to establish regulations in regard to fishing

in the forest reserves under the Forest Reserves Act, steps were taken to establish such

regulations. The Department of Fisheries was consulted in the matter, and the regu-

lations were approved by that department before being established. These regulations

do not prohibit the taking of fish but require the taking out of a permit for fishing,

fix close seasons similar to those in the regulations of the Fisheries Department, fix

the size limit and the number of fish that may be taken in a day, and prohibit the

taking of fish in any other way than by angling or trolling.

In the administration of these regulations, arrangements are being made to co-

operate with the Department of Fisheries as fully as possible.

FIRES.

The number of fires reported on the forest reserves and their causes were as

follows ;

—

Lightning 7 3

Railway locomotives » IS

Settlers clearing land S

Campers or trappers 7

Miscellaneous S

Unknown 11

Total 55

These fires were all cheeked before they caused any serious damage, and the total

area burned on the reserves was not two one-hundredths of 1 per cent.
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SURVEYS.

In order properly to locate and map the timber and improvements on the Brazeau
and Clearwater divisions of the Eocky Mountains Forest reserve, it was found neces-

sary to have traverses made of several rivers in the Brazeau, Clearwater, and Bow
River forests. This was done by two survey parties, with the result that it was neces-

sary to materially change the location of these rivers on the map. Further traverses

will be made during the coming year, and will complete the work necessary on these

divisions so as to make it possible to have a reconnaissance survey to locate and map
the timber types and bodies of timber accurately. The eastern boimdary of the
Crowsnest and Bow river forests was also marked on the ground.

A reconnaissance survey was begun on the Duck Mountain Forest reserve in the

Province of Manitoba, and one-half of the work was completed. The survey will be
completed during the coming season.

Eeconnaissance surveys were also carried on on some of the forest reserves in

the Province of British Columbia.

REFORESTATION.

Eeforestation has not as yet been taken up actively on the reserves in general,

as the work of protection has been given first consideration. The only work on any
noticeable scale which has been done in this respect is on the Spruce Woods Forest
reserve in the province of Manitoba, which is a sandy tract largely denuded of trees.

On this reserve a forest nursery has been established for the purpose of providing stock
for the reforestation of the reserve. In this nursery there is now the following
stock :

—

Lodgepole pine 25,000
Bull pine 8,000
Scotch pine 18,000
European larch 7,500
Silver fir (Nordmann's) 8,500
Norway spruce 13,000
Jack pine 24,500
White spruce 108,000
Douglas fir 2,000
Tamarack 1,000

Total 215,500

Much of this stock has now reached a stage when it may be set out, and the work
of reforestation will be begun immediately.

The advisability of establishing a nursery in this vicinity for the supply of stock

for the reforestation of all the reserves in Manitoba was considered, but no action

in that direction has yet been taken.

Several of the smaller reserves which are recommended to be established in the

province of Saskatchewan are of a similar nature, sandy and denuded of trees, and
if these reserves are established it will be necessary to take steps at an early date to

provide for their reforestation.

FOREST SURVEYS.

The exploratory surveys to determine the lands that are suited best for forest

production, and should be included in forest reserves, were continued during the
season by eight parties. The districts examined are in Manitoba between lakes

Winnipeg and Manitoba, the territory in Saskatchewan forming the watershed between
the Assiniboine and Saskatchewan river-systems, and between the Saskatchewan and
Churchill river systems, southern part of the Peace river drainage basin in the Eocky
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Mountains and several nionntainoiis tracts in the coast district and in the vicinity of

Shuswap lake in the Railway Belt in the province of British Columbia. An inspec-

tion was also made of a number of sandy tracts of non-agricultural land in the prairie

districts of the province of Saskatchewan and recommendations were made that a

number of tracts be set aside for reforestation.

The parties were distributed in the four western provinces as follows:

—

Manitoba Inspection District 1 party.

Saskatcliewan Inspection District 4 parties.

Alberta Inspection District v 1 party.

Britisli Columbia Inspection District _ 2 parties.

The party in Manitoba was in charge of Mr. D. Greig, who covered the country

lying north of township 25, between lakes "Winnipeg and Manitoba, and bounded on

the north by Dauphin river and Sturgeon bay of lake Winnipeg. Altogether, 3,130

square miles were examined by this party. This tract is very flat, with poor drainage,

and the greater part of it is covered with swamps and muskegs. In the muskegs

there are narrow ridges running north and south covered with jack pine or poplar.

About 60 per cent of the muskegs are covered with black spruce and tamarack. The
southern and the southwestern portions of the area examined are slightly higher land,

covered principally with young poplar and jack pine. Here the soil in general is a

silty loam, too light for the growing of heavy crops, but good for mixed farming.

When the jack pine occurs, however, the soil is very sandj'. On a recommendation

made in Mr. Greig's report, a temporary reservation has been made of about eleven

townships of sandy land, which were found to be unsuitable for agriculture. A more
intensive examination will be made of certain portions of this land ii> the near future.

In eastern Saskatchewan, Mr. A. B. Connell examined the district known as the

Pasquia hills. This survey comprised an area of 3,000 square miles, and covered a

tract bounded on the south by the main line of the Canadian Northern railway, on the

east by the Pas branch of the same railway, and on the north and west by the Carrot

river. The Pasquia hills reach an elevation of approximately 2,000 feet above sea-

level, and 1,000 feet above the large marsh which lies around its base on the north and
northeast. The whole tract has the appearance of a flat, rough-topped plateau, with

a long and gentle southward slope and a sharp and steep northern face. Many creeks

of fair size rise on the northern, eastern, and southern slopes of the hills. ^lany of

these streams have eroded deep valleys, and their beds are strewn with boulders.

The characteristic soil of the plateau is boulder clay, which precludes any possi-

bility of profitable settlement at present. The soil of the large stretch of hay marsh
and swamp land on the north side of the plateau is fairly good, but this land would,

of course, have to be drained to be of agricultural use. A drainage proposition here

would have to be on a large scale and comprise the entire plain of the Lower Sas-

katchewan and Carrot river valleys.

The plateau is covered with white and black spruce balsam, poplar, aspen, and
some jack pine, mostly of small dimensions. Numerically, the two poplars are the most
important trees of the region. The white and black spruce are, however, the most
important from a commercial standpoint. The white spruce seems to be well adapted

to the boulder-clay soil and the climate of the region, and this plateau wi'l develop

into a spruce forest if fire does not interfere.

In the better situations and on the muskegs, stunted black spruce, with occasional

larch intermixed, forms the stand.

As the inspection made clear that the Pasquia hills are absolute forest land, and
as the timber thereon will be of great value to the settled prairie country to the west

and south, it has been recommended that this area should be set aside as a forest

reserve.

Another party under charge of !Mr. E. II. Roberts examined the district northwest

of Prince Albert in the vicinity of Big river. Birch lake, and Green lake. This tract
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is quite an important watershed covering the head-waters of Big river and other tribu-

taries of the Beaver river which finally reach the Churchill. The elevation of this

tract is from 1,500 to 1,900 feet above sea-level. The country is a rolling plain to the

east and southeast, while to the west and southwest it is quite hilly. The general
slope of the country is to the north and northwest. In the northern and eastern por-

tions of the district examined there are numerous undrained fiat areas making hay
sloughs and muskegs. Of the 1,800 square miles examined only about three per cent

is covered with merchantable timber, consisting principally of spruce, aspen, and jack

pine. About forty years ago a very extensive fire burnt over most of the district

examined, leaving a few strips of timber here and there, which are now included in

timber limits. Reproduction is very good, however, covering about eighty per cent of

the area inspected. The reproducing species are spruce, jack pine, and aspen. ^Muskeg

covers about fifteen per cent of the area. The greater part of this muskeg carries no
timber of any value, but the edges of the muskegs are fringed with a thick growth of

black spruce and tamarack. About two per cent of the country examined is grazing

land. This is chiefly found along ^yitcheken lake and south of Chitek lake.

The soil over the greater part of the area is sandy, specially so in the jack pine

belt in the central portion of the district. The inspections made resulted in recom-

mendation for the inclusion of the greater part of the area in a forest reserve.

A third party, under Mr. G. P. Melrose, explored the country lying north of Bat-

tleford in Townships 56, 56 and 57, Ranges 16 to 27 west of the third meridian inclu-

sive. This examination covered an area of about 1,800 square miles, of which approxi-

mately 1,000 square miles are covered with poplar, spruce, and jack pine. Poplar is

by far the most common species. About 250 square miles are muskeg or under water,

and about 290 square miles were found to be grassland. The remaining 250 square

miles are either brule or cut-over lands. The tract examined, which consists of a

series of low hills, is the watershed between the creeks running north to the Beaver

river and south to the Saskatchewan. The soil is, as a rule, sandy and unsuitable for

permanent agriculture. It is probable that a more complete survey will be made
before a decision in regard to setting apart any of these lands will be reached.

In addition to these three surveys, Mr. L. Stevenson, who is an expert on soils,

made examination of several small areas of sandy land in Saskatchewan. Representa-

tions have been made to the department that certain sandy areas in the southern or

central portions of Saskatchewan are unsuitable for agriculture, and that it would

be in the interest of the surrounding prairie country to have them reserved and refor-

ested when necessary. All these areas are surrounded by settlements. At a result of

Mr. Stevenson's examinations, recommendations have been made that certain areas,

generally covered with a drifting sand where the tree-growth is scattered or altogether

absent, should be set apart as forest reserves with a view of being later reforested or

afforested for the use of the neighbouring settlers. The proposed forest reserves,

seven in number, are situated as follows: One at Manito lake, one in the vicinity of

Eagle hills, one just west of Dundurn, one at the Elbow of the South Saskatchewan

river, one at Steep creek near Prince Albert, one at Seward east of Swift Current, one

just east of Cypress Hills Forest Reserve No. 2.

In Alberta, "Mr. J. A. Doucet continued the examination of the northern portion

of the Rocky mountains as far as the Peace River block, covering the territory from

the divide between the Little Smoky and Simonette rivers, to which point the exami-

nation had been carried the previous year, to the British Columbia boundary. This

includes the valleys of the Simonette, Smoky, and Wapiti rivers and their tributaries,

and comprises an area of 8,000 square miles in the mountains and foot-hills, and an

^rea of 1,500 square miles of prairie and brush land. The examination was made at

a cost of $5,310, or an average of 57 cents per square mile.

The western portion of the district is the main portion of the Rocky mountains,

consisting of ridges and peaks- from 4,000 to 0,000 feet elevation above sea-level with

25—vi—2
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interveuing valleys at elevations from 3,500 to 5,500 feet. Easterly as one descends

into the valleys of the Smoky, Porcupine, and Simonette rivers, the elevation decreases

to 2,000 to 5,000 feet. All of this territory below 5,000 feet in elevation was at one

time or other covered with forests of spruce, lodgepole pine, and poplar, with some

tamarack, fir, and white birch, but the fire loss has been enormous. Of the forest

area of 8,000 square miles, only 648 square miles, or about 8 per cent, has been found

bearing a forest cover of 100 years old or over, that is, of a diameter between 12 and
24 inches, and the forest between 50 and 100 years of age does not cover more than

8-5 per cent more. In the last fifty years more than 65 per cent of the area has beeen

swept by fire. In the last thirty years probably more than 16,000,000,000 feet, board

measure, of merchantable pine and spruce lumber have been destroyed by fire Avhich,

at the current selling price at the mill of $16 per thousand, would make a loss to the

industries of the country of $196,000,000, and a direct loss to the Government in dues

at the rate of 50 cents per thousand feet, board measure, of $8,000,000. Over a large

part of the territory, reproduction is taking place naturally and satisfactorily, but

in some places the soil-cover has been removed entirely, and it will be a long time
before the forest can be re-established.

On the whole it is estimated that the present stand is 3,776,440,000 feet, board

measure, of saw-timber and 10,417,600 cords of wood. Some of the stands in th(*

river-valleys are remarkably good, running as high as 15,000 feet, board measure, to

the acre in places, and there is no reason why a forest of immense value should not be
developed in this district. The all-important question is the prevention of fire, and

the value of the property involved would justify a sufficiently large expenditure to

make this as near a certainty as can possibly be done.

This is the main source of timber supply for the Grande Prairie and Sturgeon

Lake districts, both splendid farming districts filling up with a good population, which
will be largely increased on the advent of railway communication.

A tract of land of an area of about 170 square miles, situated at the junction of

the Wapiti and Smoky rivers, was also examined. It is largely sand, with muskegs
between the ridges of sand, and has a variable stand of pine, spruce, poplar, and
tamarack. It is particularly valuable as a source of building timber for the i^rairie

country in the immediate vicinity, and therefore requires special protection.

Partial examination was also made of a tract of about 1,200 square miles south of

the Peace river, which forms a plateau 3,000 to 3,600 feet in elevation, in which the

Pouce Coupe and Burnt rivers take their rise. At this elevation the land can hardly
be of agricultural value, and as the precipitation in the Peace river valley is light, it

is important that watersheds should be carefully looked after. Moreover, on the part

examined the soil was found to be sandy and very coarse on the ridges. This plateau
was at one time well wooded with heavy spruce, pine, and poplar in the low valleys.

The merchantable timber still existing on this tract is estimated at one thousand
million feet, board measure. It is proposed to complete the examination of this tract

on the earliest possible occasion.

In the Railway Belt of British Columbia two parties were at work under Mr. C.

R. Mills and Mr. Bruce Robertson. They examined an area covering approximately
4,650 square miles. The country explored is all mountainous and chiefly of high
elevations. Practically all land in the Railway Belt west of Revelstoke has now been
examined by the Forestry Branch. Messrs, Robertson and ^Mills recommended that

several tracts which were of high altitude, generally well timbered with Douglas fir,

cedar, hemlock, white fir (balsam), and jack pine, and of no agricultural value on
account of poor soil and the rough character of the country, should be set apart as
forest reserves. No action has as yet been taken to that effect, however.

FfRE RANGING.

The fire patrol outside of the forest reserves covers the large extent of more or

less forested land from the southeastern boundary of Manitoba through the northern
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part of Manitoba, Saskatchewan and Alberta, an extent of 205,344 square miles. It

also covers most of the Railway Belt in the province of British Columbia. The patrol

is carried out as fully as the appropriation will permit, but the large extent of terri-

tory involved makes the patrol for each fire ranger very large and the educative -work

done by the ranger is more eifective than the actual work of extinguishing fire?.

There were twelve fire-ranging districts, each under charge of a chief fire ranger.

The districts and number of fire rangers employed were as follows;

—

District.
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WOOD BISON.

The patrol for the protection of the herds of wood bison iu the vicinity of the

Great Slave river has been continued throughout the year, and a fair idea of the num-
ber in the herds has been obtained, although in a partially wooded country it is dif-

ficult to get any definite estimate of the herds, as they are easily stampeded and can-

not be seen for any great distance. It is estimated that the number in the different

herds may reach 500, and there is no indication that they are decreasing. The bison

that were seen were in good condition, and food and shelter are plentiful, so that they

may be expected to increase if protected from their enemies.

It was thought at one time that the Indians were killing oft' the herd, but no evi-

dence can be found to substantiate the opinion, and the conclusion from several years'

observation of the situation is that there is little, if any, trouble from this source.

The penalty for killing the bison is severe, and moose and, in winter, caribou are plen-

tiful, so that the temptation to follow the bison, which usually keep well away from

the settlement, is not great.

Evidence was found that wolves were following the herds in some cases, but in

only one ease were there any signs seen of destruction by wolves. This was a case of a

young bull who had evidently been separated from the herd. Wolves will not attack

a herd, and as the young are usually kept in the middle of the herd and well protected

it is not likely, that there is great destruction from this source.

In such a large district with poor communications close protection cannot be

given, but it seems safe to conclude that the herds are sufficiently protected so that

they are increasing rather than decreasing and, if no serious accident occurs, there is

no reason to expect that the herds will disappear. The most serious possibility of

danger might be a general conflagration in the district, and the patrol of fire rangeis,

made as effective as the appropriation will permit, is designed to prevent the occur-

rence of such a catastrophe, as well as to assist otherwise in the protection of the bison

herds.

REIXDICER.

In accordance with instructions, Mr. E. H. Finlaysou, Inspector of Fire Ranging,
visited Fort Smith during last summer and looked into matters in connection with

the reindeer herd at that place. As reported last year, after the stampede of the herd

in the summer of 1911, only twelve of them were gathered together, and afterwards
another was lost, which left the number at eleven.

This herd were brought down to Fort Smith in the spring and were kept there

with the intention of taking them down to Ilardisty island in Great Slave lake, which
had been set apart, after inspection, as a suitable place for keeping the reindeer.

Unfortunately, however, the department had no steamer of its own below the rapids

at Fort Smith and none of the other steamers plying below could be secured to take
the deer down. As a consequence, they were held at Fort Smith until the season when
the flies became troublesome and on the 9th May this plague became so bad that the

deer broke out of the place where they were confined by a fence and swam across the

rapids of the Athabaska river. The rapids at this place are among the worst on the

river and it was thought absolutely impossible that the deer could swim across. Eiglit

of the deer swam across the river and scattered through the bush on the eastern side

of the river. These were, however, all recovered later, and the herders gathered a large

quantity of reindeer moss to supply the deer through the winter season.

Owing to the trouble that had been caused by the deer breaking away, they were
put in a comparatively small enclosure for the winter with a good supply of reindeer

moss. Before very long some of the deer became quite ill, and although the doctor at

Fort Smith did all he could for them, sevon died, leaving only four. It was decided

then that possibly the close confinement was causing the difficulty, and the deer were
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allowed to run more openly with the result that the reindeer have continued in good

health. It is the intention this spring to take these few remaining deer down to

Hardisty island.

The time for which the two herders and the apprentice were hired on arrange-

ment through Dr. W. T. Grenfell expired on the 1st September last, and as the herd

was so largely reduced it was not considered necessary to retain all of these men. It

was expected when the inspector went down to Fort Smith that this would be the caso

and he was given authority to make the best arrangements possible in the matter.

After consultation with Mr. A. J. Bell, the Dominion Government Agent at Fort

Smitli, it was decided that it would be well to allow Mr. N. Geer, the chief herder, who
had his wife with him, and who was anxious to return to Newfoundland, to do so, and
that Mr. "\Vm. McNeill, the other herder, and Mr. John Broomfield, the apprentice,

should be retained. An arrangement was therefore made with them to remain for

a year further.

The result of the experiment in placing reindeer in this district is not satisfactory

so far, as all that has been demonstrated is the difficulty of handling a herd in that

district, though a better knowledge has been obtained of just what the difficulties are.

In the first place, it is quite clear that it is impossible to hold the reindeer in the

summer in a place where the bull-dog flies are numerous, as they are in the bush countrj'

in the vicinity of Fort Smith. The caribou migrate south to that vicinity during
the winter, but they all return to the north of Great Slave lake and the barren grounds

in the summer, so that everything combines to lead to the conclusion that the reindeer
cannot be held in that district for the summer. Of course the first endeavour was to

demonstrate whether a herd could be kept by the ordinary method of herding which
is followed in Lapland and Xewfoundland without close confinement, as this is the
only way in which a herd could be made a success in a general way anywhere. The
experience shows that this is not possible the year round under the conditions existing

south of Great Slave lake, and there is nothing to be gained by making any further
ett'ort in that direction.

As stated, during last winter the experiment was made of holding the herd in

rather close confinement, and this has not turned out well, as close confinement and
an exclusive diet of reindeer moss does not seem to be wholesome.

As to the future of the herd, it is proposed, as stated, that the reindeer should
be taken down to Hardisty island in Great Slave lake during the coming season.
This island is in an exposed situation in the lake and is fairly open, and' it is expected,

therefore, that the fly pest will not be so serious as on the mainland, wliile the deer
are not so likely to leave the island as they are to break away from enclosures on the
mainland, even if the flies should become troublesome.

Unless some addition is made to the herd, however, the experiment cannot be
considered other than a failure, and three courses are open to be taken in connection
with the matter.

1. The experiment might be abandoned altogether. Since so much expense has
already been incurred in connection with the herd, and it is demonstrated that during
winter they would be of great value for travelling purposes in the district, I think
it is desirable the experiment should be carried out to a further extent. The Govern-
ment of the United States lost heavily'on the first shipments of reindeer to Alaska,
and much more heavily than the Canadian Government has suffered with this ship-
ment. If the reindeer can be held satisfactorily on Hardisty island in Great Slave
lake during the present season it will demonstrate that we have overcome the main
and only difficulty so far experienced, and will give verj- good hope that tlie keeping:
of reindeer may be made a success in that district.

2. An effort might be made to obtain some young caribou and cross them with the
reindeer. There seems to be no reason why this might not be carried out satisfac-
torily, and an effort will be made to obtain some of the caribou. The Indians have
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promised to assist in this, although owing to certain superstitutions in regard to the-

eatibou it is a question how far they will be prepared to go. It is possible, however,

that some of the caribou may be obtained by the reindeer herders after the deer are

taken down to Hardisty island.

•8. Another shipment of reindeer might be obtained from Dr. Grenfell, and if no

success is obtained in capturing the caribou and crossing them with the reindeer I

would consider it advisable to do so, as I am sure that the use of the reindeer can be

finally made a success in that district. It would not be advisable, however, to consider

uadertaking another shipment imtil we have the result of this year's experience with

the deer on Hardisty island. As the flies are the worst during early summer, we should

have full information in regard to the matter before the season is over.

! FOREST PRODUCTS LABORATORIES.

A small appropriation was provided for beginning the work of the Forest Pro-

ducts Laboratories, and arrangements were therefore undertaken for organizing the

work.

The location of the laboratories was the first question considered, and at this

time McGill University offered to place its timber-testing laboratory at the service of

the department and to furnish office accommodation for the staff. It was decided

tabat it would be advisable to accept this offer and to locate the laboratories in Mont-
real in connection with McGill University for the following reasonis:— .

(1) That the complete and costly equipment of McGill University for

timber-testing would be available without cost, thus saving largely in the

expenditure for equipment.

(2) That the advice and assistance of the staff of McGill University would
be available for the development of the work.

(3) That Montreal is the main business centre for pulp and paper, the rail-

ways and other industries, investigations in connection with which will form

some of the most important that will be undertaken.

The arrangement with the authorities of McGill University does not involve any
grant to the university, and the only obligation assumed by the department is to per-

mit of the staff of the laboratories delivering occasional courses of lectures and to

allow the students doing special investigations at the university the use of the labora-

•tories and the assistance of the staff. On the other hand, the university has under-
taken to allow the use of its apparatus to the department and is at present providing

accommodation for the laboratories and the staff. It also gives the advice and assist-

ance of the professors in charge of the departments that relate to the work of thei

laboratories without charge. The university, therefore, is making a most generous
contribution to the establishment of the laboratories.

The second consideration was to obtain a superintendent for the laboratories,

and, after consultation with the authorities of McGill University and others, the
position was offered to Mr. A. G. Mclntyre, B.A., B.Sc. Mr. Mclntyre graduated in

arts from Acadia College, Wolfville, N.S., and in chemical engineering from McGill
University. He has given special attention to research work in pulp and paper when
at the university, and had some practical experience in such work in connection with
pulp-and paper-mills. He was editor of the Canadian Pulp and Paper Magazine and
had also organized the Canadian Pulp and Paper Association, of which he was secre-

tary. In order to ensure that the laboratories would be organized on a proper basis

and that the plans for the research work would not merely duplicate work already
done elsewhere, it was arranged that Mr. Mclntyre should visit the Forest Products
Laboratory of the Forest Service of the United States at Madison, Wisconsin, and
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Study the methods followed there and the investigations which had been undertaken.

As a result of this study it will be arranged that:

(1) The Canadian laboratories will not duplicate work done by the Forest

Products Laboratory of the United States, the results of which are applicable

to Canadian' conditions.

(2) The methods followed in general by the United States Forest Service

will be followed here, and a similar system of record will be established, so that

results obtained in Canada may be directly comparable.

(3) The initial mistakes necessarily occurring in the establishment of any

new enterprise may be largely avoided by profiting by the experience of the

United States.

In this connection I wish to express my appreciation of the courtesy shown at all

times by the officials of the Forest Service of the United States and the readiness with

which they were prepared to furnish information at any time.

After a careful study of the organization of the Forest Products Laboratory of

the United States the following scheme of organization for the Canadian Laboratories

was recommended, and, as it has been approved, is now being carried into effect. The
divisions of the organization proposed are as follows:

—

1. General staff, including clerical work, records, library, and maintenance.

It is of the utmost importance in work of this kind that the records should be

complete and kept well up to date. Unless this is the case, the results of work done

and the expenditure in connection with it may be wholly lost. The value of experi-

mental work lies largely in its comparability with other experiments or with practical

conditions, and comparison can be made only when all the conditions of an experi-

ment are recorded so as to be available in definite form.

A good library, well indexed, dealing with the special subjects taken up in the

laboratories, is a necessary part of the equipment. Through the kindness of the

authorities of McGill University the library of the university will be available for

the staff of the laboratories, but the special nature of the work of the laboratories is

not covered fully enough by any general library and must be supplemented by a

special library.

Maintenance, which here includes construction, design, and computation, requires

special consideration. The equipment, being for the purpose of developing experi-

ments, must be in many cases specially designed by the staff. The computation of

results will also require a trained staff and careful and accurate calculations.

2. Timher Physics.—This division will investigate the physical properties of woods

so as to know the intimate structure, the fibre, the specific gravity. A knowledge of

the fundamental characteristics is necessary to all other investigations that may be

made as to the usefulness of wood for various purposes, so that the work of this divi-

sion is primary, and as it involves comparatively little equipment it has been organ-

ized at once under charge of Mr. W. B. Campbell, B.Sc.

3. Timher Tests.—This covers the testing of the mechanical properties of wood-

such as strength, bending, elasticity, etc., and is particularly needful in connection

with timbers required for structural purposes. The equipment at McGill University

makes it possible to begin this work immediately, and shipments of Douglas fir timber

from British Columbia and Alberta have been obtained for the purpose of conductins?

a series of tests of this timber. Tests will be made on small, clear specimens of thp

timber so as to get as nearly as possible an absolute factor, and will also be made on

timbers in the form in which they will be in actual use in construction. This division

is in charge of Mr. R. W. Stems, B.Sc.
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4. Pulp and Paper.—The pulp and paper industry is one of the largest and most
rapidly developing industries of Canada, in spite of the fact that over one-half of our
pulpwood product is exported to the United States unmanufactured. It may be con-

fidently expected that Canada will become the greatest paper-manufacturing country

in the world with the stores of raw material available. Anything that will tend to

eliminate waste or improve the methods of manufacture will assist towards that end.

A number of important problems will be taken up and investigated as soon as the

necessary equipment can be secured.

The Superintendent of the Forest Products Laboratories has made exhaustive

inquiries to determine the best equipment in pulp and paper machinery. The follow-

ing men of expert knowledge of pulp and paper machinery were consulted by him :

Mr. Arthur Hastings, President American Paper and Pulp Association; Mr. John H.
Thickens, expert for the Beaver Companies of Buffalo, and director of the Beaver

Laboratories, and formerly in charge of the United States Government Experimental

Station at Wausau, Wisconsin; Mr. I. H. Weldon, President St. Lawrence Paper

Mills, Company, Toronto; Mr. Carl Riordon, President of the Canadian Pulp and

Paper Company of Montreal ; Mr. J. A. De Cew, Consulting and Mechanical Engineer

in pulp and paper, Montreal; Mr. R. O. Sweezy, Manager, Montreal Engineering

Company; Mr. Howard F. Weiss, Director Forest Products Laboratory, Madison-

Wisconsin; Mr. McGarvey Cline, past Director and Organizer, Forest Products Labor-

atory, Madison, Wisconsin, now manager of a seven million dollar mill being erected

at Jacksonville, Florida. All other possible information was obtained both as to

machines in Europe and the United States, and a recommendation which has now
been submitted as to the proper machine which should be purchased is the result of

the recommendations and suggestions of all these authorities combined and should

furnish a machine that will be as fully capable of the work required as it is possible

to obtain at the present time.

In charge of this branch of investigations will be Mr. John S. Bates, Chem. E.-

Ph.D., who has had considerable experience in pulp and paper investigations, havinp:

just concluded a special study of the southern pine of the United States in this rela-

tion.

While no other divisions of the work will be developed at the present time it is

hoped later on to take up other lines of investigation. These would include studies

of the fungi and other agencies destructive to wood and of preservatives and methods

of preservation. The necessity for I'educing waste by prolonging the life of ties-

paving blocks and structural timber makes such investigations of great value. The
chemical contents of the woods should also be investigated and the methods and results

of wood distillation.

Respectfully submitted,

R. H. CAMPBELL,
Director of Forestry.
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APPENDIX No. 1.

EEPORT OF THE CHIEF OF THE TREE PLAIS^TING DIVISION.

Indian Head, Sask., March 31, 1914

E. H. Campbell,

Director of Forestry,

Ottawa, Ont.

Sir,—I have the honour to submit herewith my thirteenth annual report, dating

from March 31, 1913.

General conditions affecting tree-growth throughout the west for the past season

were on the whole favourable for established plantations, but in the case of new plant-

ings, the spring and early summer months were too dry in most localities. This

resulted in a percentage of loss rather larger than the usual average in the case of

seedlings, and a very considerable loss in the case of cuttings. In the latter, failures

to the extent of 50 per cent were found in several localities where the lack of preci-

pitation during spring was most marked. Rainfall during late summer was rather

above the average and resulted in a good growth where plants and cuttings survived

the preceding dry weather.

General interest in tree planting is still maintained; especially are farmers now
paying more attention to ornamental planting of shrubs and establishing lawns, etc., in

connection with the shelter-belts set out under our co-operative system. We have received

numerous requests during the past season for plans suggesting the arrangement and
laying out of ornamental grounds around farm houses. Although the furnishing of

such landscape plans cannot be looked upon as exactly coming within the scope of our

work, we have still endeavoured to furnish such plans when time has permitted. This

office cannot however, hope to do much work of this nature unless there is added to

the staff someone familiar with landscape gardening and horticultural conditions in

the west, and also capable of draughting suitable planting-plans. There is no doubt

that much general good to the country would be derived if the beautifying of the

farm home could be more widely encouraged; but whether that can be looked upon as

a legitimate branch of the work of the Tree Planting Division, and developed as such,

is a matter worthy of consideration.

Data in connection with the general distribution work of this Division are shown

in the tables given hereunder. It will be noted that there is a slight reduction in the

number of new applications received this winter. I do not consider, however, that

this is any indication of a lack of appreciation of the work of this division, but may
be attributed to three causes. The first is a lack of sufficient advertising. The date

up to which applications will be received has been set as March 1 in each year. The
usual advertisements calling attention to this fact appeared in the farm papers only

five or six weeks prior to this date. Then, too, the advertisements are not conspicuous

enough to attract general attention. I tliink that far better results would be o^ tained

if quarter or half-page advertisements could be used for a short time, suitably illus-

trated and accompanied with well-worded texts calling attention to the advantages of

planting, the benefit to the farmers, etc. The small advertisement at present used is

more than likely to be overlooked by the average subscriber.

Secondly it is now becoming more generally known that the branch will not fur-

nish trees unless ground has been put in the best state, of cultivation, and the tendency
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is for farmers not to send in applications if they cannot see the way to getting their

land sufficiently worked to meet the requirements. In this connection it may be noted

that 10 per cent more of the new applicants last year had their ground ready for

planting than was found to be the case with new applicants of the previous season.

The third reason accounting for a reduction in this spring's applications is the

general scarcity of money during the past season and at the present time. Several

communications have been received stating that lack of funds is the main cause in

certain cases for applications being withheld.

On reference to table No. 1 it will be noted that the total number of trees to be

shipped out this spring is about 235,(X)0 in excess of last season's figures. This does

not include shipments of evergreen stock, which will total about 100,000 more, to be

sent to some 375 applicants not included in the figures in table No. 1.

Table No. 1 gives a comparative statement showing the numbers of trees distri-

buted annually since 1910, also the number of applicants on the lists, etc.

Table I.—Table of Comparative Data for distribution of Deciduous Stock.

Class.

Number of applicants on inspection list

Number of applicants receiving trees

Number of trees and cuttings distributed (not

including conifers)

Average number of trees per applicant

Number of new applications received

1910.

8,318
3,173

2,533,600
798

3,832

1911.

8,036
3,285

2,636,100
721

2,656

1912.

7,375
3,618

2,729,135
626

1,649

1913.

6,987
3,536

3,495,375
988

1.899

1914.

7,3501
3,585'

3,729,7652
1,008'

1,559'

'Compiled March 31, 1914. The figures will be slightly altered when the 1914 lists are completed.

^The difTerence between this figure and the total number of trees allotted on Table III is accounted

for by the addition of 113,500 trees which are to be shipped to the nurseiT station at Saskatoon, Sask.

IXSPECTION WORK.

The following inspectors were employed during the past season: Messrs. A. P.

Stevenson, Angus Mackintosh, James Cowie, Wm. Macdonald, Geo. Kennedy, Wm.
Kynoch, Donald Macdonald and James Craig. The last two were engaged for the

first time this summer; both had previously been employed on the nursery at Indian

Head, and were thoroughly familiar with the species and methods of cultivation suit-

able for prairie conditions. Prior to their engagement on the nursery station, both

men had spent several years in practical forestry work on large estates in Scotland.

Tables Nos. II. and III. show in detail the districts covered by each inspector, the

number of applicants on each man's list, the number of trees allotted, etc.
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Table IT.—Table of Classification for 1914 Distribution.

Class.
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as those in the western part. The older phmtations were all looking- fine with the

exception of a few into which brome grass had got a foothold. These were in rather
poor shape. This pest of trees is much on the increase, especially in the older planta-

tions, and its evil effects are soon noticed. The trees show an unhealthy, decreiiit

appearance, the leaves fall early and little or no growth is made. The seed blows in

among the trees usually from, the adjoining fields, but is often introduced in manure
that is spread among the trees, and it appears to be a difficult matter to convince

planters of the danger of this practice. They mulch to keep down weeds and often

introduce the worst of all weeds. One or two hailstorms did some damage among the

one-year trees, but this was only locally, and the damage was not much more than in

other years from this cause.

District covered hy Angus Macimtosh.—Manitoba boundary to Saskatoon, Yorkton
branch, Canadian Pacific railway, Qu'Appelle valley on the south to the Big Quill lake

and Yorkton districts on the north—mileage covered during summer. 3,880 by team
and 1,790 by train. The season was favourable to tree-growth, failures being only 7

per cent. The greatest loss was among the willow cuttings. In the new plantations

the average growth ran as follows: Maple, 6 to 15 inches, ash, 4 to 9 inches, Russian
poplar, 9 to 24 inches, willow, 12 to 24 inches. Evergreens were doing splendidly; 6

per cent would cover all losses. Annual growth ran as follows: Spruce, 3 to 5 inches,

jack, lodgepole, and Scotch pines, 4 to 8 inches. Winter-killing was not as con-

spicuous as in past seasons. The old plantations, as a rule, have made a good growth

and have been properly cared for.

District covered hy William Macdunald.—Southern Saskatchewan, south of the

main line of the Canadian Pacific railway from the Manitoba boundary, west to

Assiniboia and Moosejaw. 4mong the 1913 plantations, maple and ash showed 2 per

cent failures. The cuttings were not as good as in the season of 1912. Losses ranged

from 50 to 30 per cent, due to the dry weather in the spring and early summer. Con-

siderable winter-killing of maple and willow occurred from range 20. west of the

second meridian, to range 2, west of the third meridian. Small branches and tips

were affected, but the new growth was good, and the trees recovered from the above-

mentioned injury. Some neglected plantations were seen along the Arcola-Moose

]\[ountain section of 'the Canadian Pacific railway; these were due to the large num-
ber of farms in this section which have changed iiands during the past year. The
snowfall for the winter of 1912-13 was slight, and the spring of 1913 dry—conditions

not favourable for tree-growth. Considerable hail-damage was found in the Willow
Bunch country. Evergreens were doing very well, with 5 per cent loss on the average.

They came through the winter with slight or no injury. Spruce is more in favour

than pine, on account of its dense, compact appearance.

District covered hy George Kennedy.—Saskatchewan, north of the main line of

the Canadian Pacific railway except Yorkton and Pheasant Hills branches and part of

Northern Manitoba. The 1913 plantations were made under favourable conditions,

but dry weather followed, giving an average of 25 per cent failures with cuttings. The

1912 plantations were extra good and healthy, showing large annual growth, with 25

per cent failures. The older plantations, as a rule, require no further cultivation, and

are making good headway. Drought was not as injurious in this district as in other

parts of the west. There was little or no winter-killing. The largest and best planta-

tions were found in the district west of Saskatoon. All species distributed arc adapt-

able to this district. Maple shows the largest annual growth when young. Evergreens

make excellent growth ; the failures would average 5 per cent. The instructions sup-

plied by the Forestry branch have been followed.

District covered hy James Cowie.—Southern Alberta, including the main line of

the Canadian Pacific railway from Dunmore Junction to Cochrane. The 1913 planta-
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tioiis showed 5 to 10 per cent loss in seedlings, and 35 per cent loss in cuttings, very
little rain havi^ig fallen during the spring and early summer. The failures were much
less in irrigated districts. Among the 1912 plantations the best showing was made by
ash, Kussian poplar, and caragana. Winter-killing of maple, Cottonwood, and willow
was conspicuous; these species have not made successful headway. The winter killing

was most evident along the foot-hills country and in dry belts. In the Monarch dis-

trict a speeies of blister beetle had done considerable damage to the young wood and
leaves of the caragana, pnd in several other districts the willows had been attacked by
a caterpillar. In the fall the plantations seemed to have ripened their new wood and
were in a healthy, hardy condition to withstand the w-inter. Evergreens on the whole
have been very successful, showing 3 to 5 per cent of loss. All species planted are

apparently suitable to Alberta conditions.

District covered hy William Kynoch.—Central Saskatchewan west of Saskatoon:

The 1913 plantations were rather backward in starting growth. The spring was
cool and dry, and the average loss among cuttings was 15 per cent. The 1912 planta-

tions averaged 10 per cent failures. Freezing back was noticed in the Cottonwood,

maples, and willow. The older plantations were healthy and well established. On
every variety of soil, encountered in the district, thoroughly successful plantations

were seen, and in practically every case where the instructions of the branch as to the

planting and subsequent treatment were carried out satisfactory and encouraging-

results followed.

District covered hy James Craig: Northern Alberta.—The 1913 plantations as a

whole made a good start, the greatest loss being among cuttings. The loss among the

maple and ash was 5 per cent, among cuttings 25 per cent. The older plantations are

well established. Few plantations in this district were planted prior to 1911. There
were a few instances where maple and willow were frozen back, and a few plantations

suffered from hail-storms. The evergreens were doing very well. The varieties

which have been supplied are suitable to soil and climatic conditions. As a rule,

proper cultivation and attention have been given to plantations.

Distnct covered hy Donald Macdondld: Main line Canadian Pacific railway in

Saskatchewan.—The 1913 plantations have made good growth, showing 5 per cent loss

in m^ple and ash, and 25 to 30 per cent in cuttings. Among the 1912 plantations

some winter-killing was found in districts south of Moosejaw, but was not so con-
spicuous farther west. There was a good annual growth in 1913. The older planta-

•

tions close to the main line give evidence of successful tree-planting on the prairies.

Some damage was done in the south country through hail-storms. On the whole,
plantations were well cared for and farmers showed a great deal of interest in tree-

planting.

OFFICE WORK.

The work of preparing ijlanting plans and compiling the distribution lists and
the inspectors' lists for the coming summer is taken up in the office during the winter
months. This work is carried on under the immediate supervision of ]\Ir. S. S. Sadler,

with the assistance of five of the inspectors.
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The following tabulated statement of plans prepared and correspondence handled

shows a small increase for 1913 over the previous season:

—

No. planting plans prepared
No. pieces mail received. .

.

No. pieces mail sent out . .

.

No. new files added

April 1, 1912, to
March .31, 1913.

3,000
14,161
21,466 (inc 3.000 plans

"franked").
2,943

April 1, 1913, to
March 31, 1914.

3,109
14,387
21,122 (inc

2,598

3,109 plans
"franked").'

'Tliis does not include bulletins, these being sent out from the office at Ottawa.

EXHIBITS.

An exhibit was prepared for the Dominion Fair held at Brandon during early

August. This exhibit was prepared by Mr. Sadler, and consisted of an inside collec-

tion of native woods, tree-seeds, photographs, etc., and also an outside demonstration

plot, part of which is planted permanently to certain varieties of the hardy conifers

and a few ornamental shrubs, the other part being laid out to illustrate a small nursery

plot such as would meet the requirements of an individual farmer. On this plot are

small seeed-beds of the best conifers, showing seedlings one 9,nd two years old, and
also transplants of three and four years old. There were also nursery rows showing
propagation of maple and ash from seed, as well as poplar and willow from cuttings.

NURSERY WORK.

Results on the nursery during the past summer have been very satisfactory.

Although the spring was somewhat dry, no bad effects were apparent in the germina-
tion of seed or growth of stock. The late summer was rather exceptionally wet, and
this resulted in more than the average amount of lost time, and considerable difficulty

in keeping down weeds. All stock matured well. Owing to an exceptionally early

freeze-up we were prevented from digging some 5 acres of maple seedlings and a large

plot of tamarack. The maples will have to be carried over for another season. The
tamarack, however, will be lifted in the spring, as they would be too large to handle
if left for another season's growth.

Areas devoted to the different varieties of stock were as follows :

—

Broadleaf

—

Acres.

Maple seecllings, 1 year old 28i
Ash seedlings, 1 year old 25
Ash seed'lngs, 2 years old 20
Caragana seedlings, 1 year old .^

Willow-cutthig stock 5

Russian poplar-cutting stock 2

Conifers

—

Transplants 9

Seed-beds J

Total 95 J

Seed sown in fall of 1913—
Maple lOJ
Ash 21

Caragana 5 *

Total 363
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The following stock is available for distribution this spring (1914) :

—

Deciduous Stock

—

Maple (l-'5'ear seedlings) 1,445,000
Ash (2-year seedlings) 1.240,950
Caragana (seedlings) 233,425
Russian poplar (cuttings) 203,000
Willow (cuttings) 690,225
Tamarack (4-year transplants) 38,690
Siberian larch (4-year transplants) 8,800

3,860,090
Evergreen (not actually dug, but a close estimate)—

Scotch pine (4-year transplants) 17,556
Jack pine (4-year transplants) 15,982
Lodgepole pine (4-year transplants) 48,775
White spruce (5-year transplants) 37,955
Colorado spruce (6-and 8-year transplants) 1,963

Norway spruce (5-^'ear transplants) 5,688

Bull pine (4-year transplants) 3,457

Flexilis pine (5-year ti'ansplants) 294
Concolor fir (5-year transplants) 1,261

132,931

Grand total 3,993,021

This total is about 100,000 less than that available last season, but had we been.,

able to lift the 5 acres of maple referred to above it would have increased the present

total by some 400,000.

A considerable proportion of the above stock will be needed this spring for

planting on the new nursery station at Sutherland, Sask.

COLLECTION OF SEED.

The past season was a poor one for seed collection. No seed of ash and maple

could be secured in quantity in Saskatchewan. Search for maple and ash seed was

made in many districts in Manitoba, but Brandon seemed to be the only place where
large supplies could be collected.

The following seeds were collected :

—

Weight in
Pounds.

227 bags maple seed at Brandon 3,446

9 " " near Indian Head 198

10 " ash seed
" " 200

Cones were also collected as follows :

—

36 bushels jackpine.

47 " lodgepole pine.

CONIFERS.

Seed-heds.—Three thousand six hundred square feet of new seed-beds were sown,^

principally of white spruce and Scotch, lodgepole and jackpines. Including two and
there-year-old seedlings there were altogether 10,000 square feet of seed-bed of all

ages. The stands of seedlings throughout are uniformly good, and the stock showa
good growth.

Transplants.—The following seedlings were moved to the transplant plots:

—

Scotch pine 77,924
T^odgepole pine 49,872
Jack pine 54,524
White spruce 240,797
Black spruce 3,504
Douglas flr 3,175
Magnus pine , 500
Juniperus sabina 200

Total 430,496

Altogether, 9 acres were devoted to transplants of all ages up to 5 years.
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EVERGREEX DISTRIBUTIOX.

Seventy-four thousand four and five-year transplants were dug in the spring of

1913 and the greater part of these were shipped out. A small number was used in the

plantations at the Nursery Station and for lining out to be grown on with a view to

having some larger stock to plant on the Saskatoon nursery in 1914. Forty-two
shipments were made to Manitoba, 188 to Saskatchewan and 40 to Alberta,—a total of

270 lots made up of from 100 to 500 plants each.

Reports regarding the success of these evergreens are particularly encouraging,

not more than 6 or 8 per cent of the trees having been lost. In some cases the planters

report no deaths at all, and in others only one or two out of 500. Only one or two
odd reports were received showing a much larger loss, and undoubtedly in such cases

failures may be attributed to bad handling or planting on unfit soil. The pines will

not stand planting on soil that has the least trace of alkali. Spruce is not so easily

affected. Unfortunately, the unsuitability of the soil may not be apparent until some
months after planting, when the needles of the pines commence to turn a greenish

yellow or light-yellow colour. If this is noticed in time the plants may be saved by
moving them to soil free from alkali.

The distribution of evergreens was commenced in 1912. The trees sent out stood
the winter well, and favourable reports have been received as to their second season's
growth. Undoubtedly the hardy coniferous evergreens when once established, are better
suited in every way to prairie conditions than are the ordinary deciduous varieties,

the only drawback being that the exi^ense in connection with their propagation maizes

it practically impossible to turn them out in anything like the large numbers of the

deciduous stock that are handled.

PERMANENT PLANTATIONS.

The permanent plantations, now aggregating nearly 100 acres, showed excellent

growth during the past season. The plantations of Scotch pine set out in 1906 are a
particularly valuable demonstration as to the possibilities of this variety for shelter-

belts on the prairies. The tamarack, too, continues to make splendid growth. The
first plantation of this variety set out in 1903 on backsetting now stands 20 feet high-

In connection with some oraiamental planting it was necessary last fall to cut out a
dozen or more of these tamaracks which were enci'oaching too much on some white

spruce. Several of these trees cut up into quite serviceable 7-foot posts, running from
2^ to 3i inches in diameter at the tops.

The possibility of growing fuel has been practically demonstrated in connection
with plantation No. X, a three-quarter-acre plot of Eussian poplar. This plot was set

out in the spring of 1906 on backsetting, broken in the spring of 1905, and extra well

worked. The stock used was one-year rooted cuttings of Popidus cerfinetms and
Poi)ulus Petrovskl in about equal proportion, spaced 4 feet apart each way. The
growth of this plantation was rapid from the very start. Cultivation was continued
daring 1906 and 1907, but no work was needed after that as the trees then covered
the ground, making further cultivation unnecessary.

In 1909 and 1910 some hea\T;^ pi-uning was done to get stock for cuttings which we
were short of in those seasons. This seemed to be rather injurious to the trees, as in

1911 and 1912 the usual canker made its appearance. I think that the cutting of the

limbs induced this canker to develop earlier than it otherwise might have done by
]irovi(ling wwiiuls wheiv spores could readily enter the tissues, for although the

Russian poplar always shows this disease sooner or later, it does not as a rule develop

until the tree is at least ten years old.
•

Last simimer this canker seemed so geueral in the plantation (in many cases*

weakening the tree^ to such an extent that the ninin trunk wouM break off at the
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diseased point), that it was decided to cut half of the plot. The other half was left

in order to see just how much injury the canker would cause later on, and the cut-

over portion was allowed to sprout again and form a second growth which may or may
not show evidences of the disease.

The results of the cut portion show without any possibility of question the feas-

ibility of the prairie farmer growing his own fuel. From three-eighths of an acre

were cut and piled 63 cords of very fair fuel, the sticks averaging from 6 to 8 inches

in diameter. This, on an acreage basis, means a yield of 18 cords per acre. Poplar

cordwood sells locally at from $4.50 to $8 per cord delivered, the price depending upon

quality. The wood cut in this plantation is at least equal to the poorest quality sold,

and would therefore show a gross acreage yield of $81 after eight seasons' growth.

The figures in connection with the labour cost of establishing this plantation, and,

later, cutting and cording, calculated on an acreage basis, are as follows :

—

1906, planting and cultivating,$15.20 at 5 per cent, 7 years. .=$21.35

1907, cultivating, $9.05 at 5 per cent, 6 years = 12.13

Fall 1913, cutting and cording, = 46.93

Total . $80.41

In this particular case then the yield of this plantation would show a return of

slightly more than 5 per cent on the actual labour expended. As against rent of land,

cost of stock, etc., can be placed the value of the plantation in the meantime as a

shelter and as an ornamental feature: also the value of cuttings taken off during this

period at various times to extend the plantations. In this case several thousands of

cuttings were taken off in 1909 and 1910,—about 30,000 in 1909, and 20,000 in 1910.

These are worth at least $1 per thousand, being quoted commercially at from $2 to $4.

This would mean $50 which should properly be credited to three-quarters of an acre

(the actual size of the entire plantation).

To give an idea of the growth in this plantation, the following measurements
taken in the fall of 1912 are submitted :

—

Average height 21 feet 2 inches, maximum height, 25 feet 11 inches.

Average new growth, 2 feet 1 inch, maximum new growth 2 feet 7 inches.

Considering these figures as applied to an average farm plantation we believe

that the establishing of an acre of trees would not necessarily add a single dollar of

actual cash paid out in wages, as the planting and cultivating would be done at con-

venient times with the ordinary labour of the farm. Figures submitted above for cut-

ting and cording are very high; first, because great care was taken to cut the wood
the exact length and cord it accurately so that there might be no mistake as to the

actual yield; and second, because the cost of clenring up and carting off all brush and

tops is included.

I do not, on the strength of this result, recommend the Eussian poplar as the variety

to be used in every case for fuel production. Neither does the fact that this par-

ticular lot was cut after eight seasons mean that this is the most profitable time to cut,

though in this particular instance it may have been. Had the plantation been in a

good thrifty condition and not affected by canker there would have been no cutting till

the trees had attained larger size. The figures, however, show the possibilities in con-

nection with the growing of fuel in a very short time.

There are at the nursery station several other plantations of other varieties, such

as maple, cottonwood, birch, tamarack and willow, all of which indicate that a good

return from fuel may be expected in a comparatively short time.

T am. however, personally of the opinion that the Russian poplar under average

conditions will give quicker results in the shortest time for the least expenditure,

25—vi—
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New Plantations.—The following new plantations^were set out in the spring of

1913 :—

Norway poplar and Manitoba maple in equal mixture, 2| acres.

Russian poplar and Manitoba maple in equal mixture, 6| acres.

Red or Riassian laurel willow and maple in equal mixture, 3 acres.

The Norway poplar is a variety of comparatively recent introduction. It is evi-

dently a horticultural variety of the common Cottonwood (Populus deltoides). It,

however, grows very rapidly, resembling very much the Carolina poplar in habit and

leaf. We have only had this variety a few years, having got our first stock of cut-

tings four years ago. The growth has been so far extraordinarily vigorous, and though

there are signs of slight winter-killing, this variety appears hardier than the Carolina

poplar. The growth, however, is so rapid that this variety may prove quite valuable

as a fuel-prodiicer in districts where it will not winter-kill too severely.

Of the red or Russian willow mentioned I do not know the exact botanical desig-

nation. Cuttings were obtained from John Caldwell, of Virden, Manitoba, about six

years ago. This willow is sold by him as the red willow. This is quite distinct from

the golden willow, acute-leafed willow, or common laurel willow. The growth is

extremely vigorous, much more so than the other varieties mentioned, and the tree

seems quite hardy.

The Cottonwood (Populus deltoides) has shown itself quite unsuited to planting

in pure stands on the soil here. The soil on the nursery might be classed as a medium
light clay loam with clay subsoil. The soil on the Experimental Farm is a heavy clay,

and here the cottonwood seems to thrive very much better. However, even on/ the

heavier soils I think it would always be advisable to plant cottonwood in equal mix-

ture with Manitoba maple. A 3-acre plantation of cottonwood set out in 1908 had to

be rooted out last season, as a very large proportion of the trees failed to live, and

those that did survive did not appear to be in a thrifty condition. In some seasons

the cottonwood is badly affected by a leaf rust, which evidently weakens the tree to a

very marked extent. Apparently this rust is more prevalent on the lighter soils, or so

it would appear from our observations. There is on the nursery a very thrifty planta-

tion of cottonwood and maple set out in 1906, mixed in equal proportions, while imme-

diately adjoining, and planted on the same day under exactly similar conditions, is

another plot of pure cottonwood in a most unthrifty condition. In the former case

there is a fine ground-cover and no possibility of any weeds or grass coming up under

the trees, while the belt itself is a dense wind-break. In the second plot there is now
a heavy growth of grass and weeds, and although about 50 yards wide, the belt is prac-

tically useless as a shelter from the wind.

ORNAMENTAL GROUNDS.

The lawns, shrubs, and border plantings surrounding the buildings made a fine

appearance during the growing season. A small addition to the ornamental planting

was constructed last spring in connection with the new boarding-house recently

erected.

GENERAL FARM WORK.

The usual grain ^nd hay crops were grown to supply feed for the horses. An
additional 33 acres of new land was broken and backset on the southern quarter and
about 35 acres of summer-fallow ploughed and kept in cultivation. There are still

about 80 acres unbroken, but this is so rough, scrubby, and cut up with bluffs and
sloughs that clearing and breaking will be a slow and comparatively expensive work.
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We have now approximately 400 acres under cultivation, made up about as fol-

lows :

—

Acres.

Permanent plantation and shelter-belts 100

For propagation of nursery stock 117

Crop land, hay, summer-fallow and pasture 100

Ornamental grounds, variety plots, roads and waste land in coulee and
dam * 83

400

SUTHERLAND NURSERY.

Work was commenced on the land at Sutherland to put it into shape as soon as

possible for the production of nursery stock. This nursery contains 320 acres, which

at time of purchase in the spring of 1912 was all in stubble. As no buildings could

be erected that season it was decided to have the land summer-fallowed by contract.

Unfortunately, this was not done until very late in the season, and as a consequence

the land got in a very dirty condition, being very badly overgrown with couch grass

and wild roses, beside the usual annual seeds. The couch grass, however, was the

worst feature, and the late summer-fallowing was not at all effective in getting rid

of it.

In the spring of. 1913 the necessary horses and equipment were purchased, and,

as no buildings had yet been erected, the teams and men had to be housed in the

village of Sutherland, some three-quarters of a mile from the south boundary of the

nursery.

The work has so far been carried on under the direct supervision of Mr. W. B.

Guiton as Acting Superintendent. Some 14 acres of ash seed were sown on what

appeared to be the cleanest portion of the land in the spring and about 5 acres of

cutting stock of Eussian poplar and willow were also planted. The dry spring and

the rapid growth of the couch grass resulted in practical failure of these first attempts,

and later in the season it was thought advisable to thoroughly plough the land t«

eradicate the grass and give up any hope of growing stock under such adverse con-

ditions.

Some 22 acres were seeded down to grass for hay in 1913, and 22 acres sown

to oats for feed; about 10 acres adjoining the stables were also sown to permanent

pasture.

During the summer all the remaining ground on the south quarter was thoroughly

summer-fallowed and constantly worked, so I trust that all grass and roses will have

been eradicated.

The main drives and cross-roads were marked out and roughly graded.

In the fall, about 20 acres more of ash seed was put in. The construction of the

buildings was commenced by the Department of Public Works, but much delay was

occasioned owing to no tenders being received, so that later it was decided to go ahead

with the work by day labour. The buildings erected comprise : a brick residence' for

the Superintendent, 41 feet by 40 feet ; a frame house for the men, 26 feet by 28 feet ; a

stable, 32 feet by 76 feet; a packing shed, 50 feet by 24 feet, with workshop 24 feet by

16 feet attached; an implement shed, 54 feet by 24 feet; pumping plant, 32 feet by
24 feet, containing pump, engine, and two compression tanks of a capacity of 1,000

gallons each, and the water and sewerage system.

The frame house mentioned will later be used as a foreman's house as soon as a

larger boarding-house for the men can be erected. The equipment is very complete

throughout, the buildings being conveniently arranged both as to their interiors and
to their relation to one another. The work on these buildings has only just been com-
pleted.

25—vi—3i
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The north quarter of the nursery was rented for cropping, as it would have been

impossible for this branch to handle the land without doubling its equipment of

horses and implements ; besides as there was no accommodation for labour on the place

itself the latter course would have been a very expensive undertakii^g.

This spring (1914) it is hoped to complete all the permanent planting in the way
of shelter-belts and ornamental planting. The stock necessary for this purpose will

be shipped from the Indian Head Nursery Station. In connection with the orna-

mental planting, detail plans have been prepared for all the different- varieties of

shrubs and specimen trees. There will be a considerable amount of work to accomplish

in the way of levelling, grading, and cleaning up around the buildings preparatory to

seeding down lawns, etc.

Blocks of willow and Russian poplar will be set out to supply future cutting stock.

Land will be further worked up for seed sowing in the fall of 1914, and spring of 1915

so that in the spring of 1916 we should be able to put out between two and three

million cuttings and seedlings from this station.

Respectfully submitted,

NORMAN M. ROSS.

Chief of the Tree-pJantinc/ Division.

APPENDIX No. 2.

REPORT OF THE DISTRICT INSPECTOR OF FOREST RESERVES FOR
MANITOBA.

Winnipeg, May 16, 1914.

R. H. Campbell, Esq.,

Director of Forestry,

Ottawa.

Sir,—I have tlie honour to report on the Manitoba Inspection district for the

year 1913-14 as follows:

—

BOUNDARIES.

No changes are suggested in the boundaries of any of the reserves in tliis district,

other than on the Spruce Woods, where an addition to the reserve might well be made
by taking in those parts of the south half and northwest quarters of sections 1, 2. and

3 in township 10, range 15, west of the first meridian, being south of the Canadian
Northern Railway line, and which, while of practically no value for agricultural pur-

poses, would be of use for grazing if included in the pasture now being enclosed. If

these were obtained it would obviate the necessity of building a fence along the north

side of the pasture, as the present railway fence could be used.

An alteration was made in the Duck Mountain reserve by adding that portion of

townships 29 and 30 in range 28 west of the principal meridian, which is east of the

Shell river, excepting section 1 and the east half of section 2 in townshii? 29, range 28,

west of the first meridian.
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MARKING OF BOUNDARIES.

Where not already clearly marked, all boundaries should be cut out, blazed, and

posted, even if it is not found possible or advantageous to construct fire-lines along

them. Some splendid work along these lines was done on the Eiding Mountain

reserve during the year, and it is expected that a considerable portion of this work

will be accomplished on all the reserves in this district during the present year.

PERSONNEL.

There has been a marked improvement in the general work of the staff and, with

the exception of some three or four rangers, all have worked well and shown interest

in their duties, but one suspension having been called for; the ranger in this case

was exchanged to another reserve, where it is hoped he will render better service.

FIRES.

There have been practically no fires in the district during the year. Weather

conditions in the spring were most favourable, and, though grave cause for alarm

existed in the fall, owing to the excessive rank growth of vegetation and the absence

of rain, which caused nearly all of the sloughs and streams either to become com-

pletely dry or be greatly reduced in volume, we were fortunate in having no serious

outbreaks. Close and constant supervision was urged on all officers.

The fires that occurred are as follows:

—

1. Spruce Woods.—Covering one and a half sections, supposed to have been set

by a Canadian Pacific engine; cost, $11; ran over 160 acres of young growth (poplar)
;

occurred in April. 2. Covering seven sections, thought to be incendiary, but guilty

party not known; cost, $40; ran over two sections of young poplar; occurred in April.

Riding Mountain.—1. Covered some four sections; no damage to timber, other

than quarter section young growth; balance, dead spruce and poplar; supposed to

have been set by Indians. Cost to extinguish, $14. 2. A suuill grass fire, no damage

;

put out by ranger; no charges; cause not known. 3. Small grass fire as above.

Turtle Mountain.—1. Covered one-half acre grass; set by some one not known;
put out by ranger; no extra help; no damage; occurred in May. 2. Covered one-

quarter acre grass, set by some person not known; put out by ranger; no extra help;

no damage done; occurred in May.

Duel- Mountain.—1. Covering 560 acres; supposed to have been set by trappers

in April; some 60 acres timber destroyed; put out by ranger; no extra cost. 2. Cov-

ering some 1,300 acres; supposed to have been set by trappers; destroyed some forty

15-to-20-year-old spruce; cost to extinguish, $22.50; occurred in May. 3. Small fire

discovered and at once put out by a temporary ranger, no damage done; occurred in

October. 4. Covering some 400 acres; thought to have been caused by trappers;

burned about 150 acres young growth; cost to extinguish, $7.50, occurred in Novem-
ber. 5. Covered 200 acres; set by settlers; no damage done; only scrub burned; cost

to extinguish, $10.70; occurred in November.

IMPROVEMENTS.

The improvements on the different reserves have been carried out to the best

possible advantage and good value received for all outlay. They have consisted of

buildings (such as ranger houses and cabins, stables, store-houses and look-out towers),

roads, trails, bridges, telephone lines, fire-guards, boundary lines, fencing, pastures

and the opening of summer resorts, particulars of which are furnished in the reports

of the several supervisors.
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GRAZING.

As yet grazing has been established only on the Turtle Mountain reserve, where

some 29,000 acres, including numerous lakes, have been' enclosed with a woven-wire

fence. The use of these lands by settlers in the surrounding country is increasing

yearly, and it is expected that a considerably greater number of stock will be pas-

tured during the coming season than formerly.

It is the intention to divide this pasture so as to prevent stock from approaching

too close to the international boundary line, as in the past some trouble was caused by

stock getting out and trespassing on the farms of settlers over the line.

This is an ideal pasture, and is of marked benefit to the settlement.

A similar proposition is under way on the Spruce Woods reserve, south of Car-

berry, where some 8,500 acres will be enclosed, the material being now on the ground
and some of the posts set. This tract is also a good grazing area, though not quite

as advantageous as Turtle Mountain owing to the absence of natural water supply.

This lack, however, will be overcome by the use of pumps operated either by wind mill

or a gasoline engine. The settlers in the vicinity are looking forward to the opening
of this pasture, and it is expected that ere long it will be fully stocked. The rates

charged on these enclosed pastures are $1 per head for the season, a charge which
appeals to the public. A herder is kept on the Turtle Mountain during the grazing,

which practice will be carried out on the Spruce Woods reserve, and the duties demand
a close supervision of all stock taken in.

Open grazing has been instituted on the Riding Mountain reserve this season,

and it is expected that many settlers will take advantage of the good grazing land
which is available on both this and the Duck Mountain reserve, several applications

having been received. On these last two reserves the tracts where it is proposed to

graze are ideal for the purpose, being well watered and carrying heavy crops of grass

and pea-vine. Stock should do well and the project prove of great value to the coun-

try tributary, as for some time past, owing to the private lands being so largely en-

closed and brought under crops, settlers have not been in a position to provide sum-
mer feed for any considerable amount of stock, the result being a marked depreciation

in the stock industry.

USES OP LANDS.

It is to be hoped that the public will make use of the reserves in every way possible

by taking advantage of the summer resorts, one of which, at Arbor island on lake Max
in the Turtle Mountain reserve, some 16 miles south of Boissevain, has been in oper-

ation for some years; here a number of cottages are occupied throughout the season.

and more are to be erected this season.

A number of lots have recently been surveyed on the main land on the shore of

lake ]\rax, close to the supervisor's headquarters, where parties who do not care to

locate on the island will erect cottages. A dock has been built for the convenience of

the people at this point, and the resort is largely used by the residents of the neigh-

bouring towns and the farmers.

A summer resort has been laid out at Madge (or I?lnnd).]ake in the Puck Moun-
tain reserve, some sixteen miles northeast from Kamsack, Sask., an ideal spot, where it

is expected a number of cottages will be built as soon as the plan is in. the hands of

the supervisor so that lots may be selected. A road is under construction from the

edge of the reserve to the resort, and it is said the municipal authorities will improve

the portion out of the reserve so that automobiles as well as horse-drawn vehicles may
travel without diificulty. This should prove a most attractive resort and will without

doubt be appreciated by the public. !Many inquiries have for some time been made as

to when lots will be available.
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Another summer resort is to be established on the south shore of Clear lake in the

iliding- mountains, some 35 miles north of Minnedosa, where there is a beautiful sheet

of water some seven by three miles. A most desirable spot has been selected, and this

will attract the residents of Minnedosa, Xeepawa, and other towns adjacent. A good

road has been built to the lake, and all classes of vehicles can travel it with ease. Some

further improvements will be made to this before the lots are placed on the market-

and it is to be hoped that every effort will be made to hasten this survey and the pre-

paration of the plans.

As yet no further demands have been made for such resorts, but in event of this

occurring steps should be taken to open them up as a means of securing the good-wiU

and interest of the public in the policy of conserving the reserves generally.

TRESPASS.

'Trespassing has been confined to cutting timber without permit or in excess, and

but one instance where large quantities are involved has occurred. This is now being

investigated, so that exact figures are not to hand, but it is thought that these will

reach some 400,000 feet board measure. The general public are appreciating the fact

that regulations are enacted for their benefit and consequently are paying more atten-

tion to them from year to year.

There are some seven settlers located in that tract, enclosed by the Shell river,

which was added to the Duck Mountain reserve. Instructions have been issued to the

supervisor to inspect and report on their improvements with a view to arranging for

their removal.

From time to time squatters attempt to gain^a foothold in the reserves, but these

parties are at once notified to move out as soon as their presence is discovered.

SUR^TEYS.

A survey was made of the southerly lines of the Spruce "Woods reserve last sum-

mer, carried out by the forest assistant at that time attached to the reserve, and the

boundaries marked out. Svich further surveys as may be required can, I think, be

done by the staff of the several reserves, and would be mainly in the way of establish-

ing the location of timber areas, though some work along these lines may be required

in cases where roads, trails and telephone lines are required.

I must draw attention to the need of a survey to be made at the earliest possible

date of the summer resort at Clear lake in the Riding mountains and Madge (or Island)

lake in the Duck Mountains.

FISH.

It is proposed to stock Clear lake and Madge (or Island) lake, in the Iliding and
Duck Mountains respectively, with pickerel, which are good game and edible fish.

When in Ottawa I called on Professor Prince, and learned from him that the best

plan was to take mature fish from some convenient point just before spawning, and
. have arranged to secure these at Winnipegosis, the most accessible place where they

can be secured, and the Canadian Northern Railway Company kindly promised to

furnish transportation over their lines free of charge. This will be taken up as soon

as the fish run up the Mossy River, and nets can be set, the services of a competent
fisherman having already been secured.

Should this venture prove successful, I would recommend that some other suitable

lakes be stocked, as at present they contain only jack or pike, suckers and small perch.

Steps should be taken to eradicate, or at least reduce, the number of suckers, which

are of no value and are most destructive to the propagation of other and better fish.

Lake Max in the Turtle mountains might well be stocked, as I learn there are

not as many or as large fish caught there now as in former years. Suckers and jack
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are the only varieties found there; I have been told there were some fry of black bass

introduced some years ago, but I have never heard of any being taken.

GAME. - .

The game is under the management of the provincial authorities, and consider-

able criticism is indulged in, owing to the entire prohibition of shooting in either

the Turtle Mountain or the Spruce Woods reserves. From my own point of view I

think that small game might well be killed during the open Manitoba season on all

the reserves, but the authorities have ruled otherwise.

Prairie chickens were very numerous last season in the Turtle mountains, and it

is claimed by the settlers living adjacent that considerable damage was done to their

crops ; and from my own personal knowledge I can say that these birds, when disturbed

on the fields, at once sought safety in the reserve.

I do not think there is any danger of the supply being seriously reduced, prov.ided

the regulations are enforced in the close season.

As far as duck and geese are concerned, they are simply preserved on this side

of the line for the benefit of our American neighbours who, I understand, shoot them
indiscriminately as soon as they cross the border—this especially south of the Turtle
Mountain reserve.

As to big game, the number of elk is seriously reduced in the Eiding Mountain
reserve, which is practically their last home and refuge in Manitoba. Should much
further reduction be made in their numbers, I fear speedy extermination will be the
sure result, and a close season for some few years would be most beneficial. There are
elk to be found in other localities not on our reserves, and a few frequent the Duck
Mountains. Moose are numerous in the Eiding and Duck Mountain reserves,' and
when in the Spruce Woods recently I found evidences of there being a few in this
locality. Jumping deer are found in all of the reserves, and are not killed to any
great extent, as hunters, being limited to one deer of any variety in a season, kill the
moose or elk in preference.

Beaver are getting quite numerous in the Eiding and Duck mountains, where
many new dams are to be found, and a colony has established itself on the Spruce
Woods reserve. These, however, are closely protected all through the province, and
have been for a number of years.

Black and brown bears are found in both the Eiding and Duck mountains, a

number being taken each year, but I have not heard of any being seen in either the
Turtle Mountain or Spruce Woods reserves.

EQUIPMENT.

The several reserves are now fairly well equipped, three of them being supplied

with horses, the Duck Mountain being the only one not yet furnished, as the super-

visor considers it more advisable, so far, to hire when required. The oxen which
were in use on the Eiding and Duck Mountain reserves, though proving^ useful at the

time, were found unsatisfactory on account of slowness and the difficulty in hiring

men to work them, and, in consequence, they were sold.

EDUCATION AND PUBLICITY.

Efforts are being made to interest the public in the protection of the reserves,

and to impress them with the value they will be in the future. ^lost of the officers

are doing all they can along these lines, and it is gratifying to know that a much
better feeling exists among the settlers as to the reserves than in the past, this doubt-

less owing to the interest taken by the officers, and the work accomplished, as well as

the benefits derived from grazing, timber, and summer resorts.

Eespectfully submitted,

F. K. HEECm£EE,
Inspector of Forest Reserves for Manitoba.
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APPENDIX No. 3.

EEPORT OF THE DISTRICT INSPECTOR OF FOREST RESERVES FOR
SASKATCHEWAN.

Prince Albert^ Sask., May 18, 1914.

R. H. Campbell, Esq.,

Director of Forestry,

Ottawa.

Sir,—I beg to submit the following report on the Saskatchewan Inspection Dis-

trict for the fiscal year 1913-14.

ORGANIZATION.

The Saskatchewan Inspection District was started April 10, 1913, by the opening

of an inspection office at Prince Albert, Sask. At the time the organization' of tht

district was undertaken, it comprised five forest reserves with an area of 1,248-19

square miles. Additions were made by Act of Parliament on June 31, 1913, and in

May, 1914. Table No. 1 shows the names of the forest reserves and their areas in 1912,

1913 and 1914.

Table No. 1.—Areas of Forest Reserves in Saskatchewan Inspectorate.

Name. ^
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mitted. A careful examination of these reserves will be made during the coming sum-
mer for the purpose of ascertaining the best method to use in restocking. The remain-
der of the reserves are more or less timbered, and will gradually restock by natural
methods (except certain areas on the Beaver Hills, Pines, and Nisbet reserves) pro-

vided adequate fire-protection can be secured.

BOUNDARIES.

The boundaries of the present reserves are well located, except in a few instances.

The east boundary of The Pines, certain portions of Nisbet, and Port a la Corne, and
that part of the Porcupine from Hudson Bay Junction to Bowsman, south of the Can-
adian Northern Railway tracks, should be carefully examined, and all non-agricul-

tural lands included in the reserve which at present separate the reserve from agricul-

tural or railway lands. The boundaries of forest reserves in this district should be so

located that all land suitable for agriculture should be excluded, but the reserve should

include all non-agricultural land, so that there will be no land between the reserve and
agricultural areas over which there is no supervision. Any areas of this nature are a

source of trouble both to the settlers and reserve officials, as well as a source of danger
to the reserve. Where there is no supervision, the areas along the boundary of the

reserve are always fire-traps, and lead to trespass on reserve lands.

Practically all of the sandy, mountainous, and other non-agricultural areas of any
size, south of township 54 have been examined, and that part suitable only for grow-
ing timber has been set aside as Dominion Forest Reserve lands. Only a small pro-

portion of the land north of township 64 is suitable for agricultural purposes, and it

should be examined as soon as possible. The Forestry Branch has three reconnais-

sance parties in the north country this season. It is the aim of the branch to examine
the land before settlement commences, so that areas suitable only for forest reserves

will have an organization on the ground, at least for fire-protection, when settlement

begins. The timber on the areas north of the present settlement needs constant care,

as homesteaders are rapidly occupying all lands in the north suitable for agriculture

or stock. The timber in the north will be valuable, as well as a necessity to the home-
steaders, and forest reserves, with a field force sufficient for fire-protection, should be
set aside as soon as possible so that the forest administration will grow gradually up
with the settlement.

As soon as the boundary of a forest reserve has been determined with any degree
of permanency, it should be plainly marked. In a settled country where the danger
from fire is great and there are a large number of grazing and timber permits, the

boundary should be cut clean, at least 25 feet in width, should have at least three

ploughed furrows on each side, and be burned between the furrows. This will give

the forest officers a chance to get around the boundary, prevent trespass—ex:ept that

of a wilful nature—and it will stop any ordinary fire from crossing into the reserve.

Where there is heavy timber and less danger from fire, a line 12 or 16 feet in width
with two ploughed furrows on each side and the intermediate space burned will be

sufficient until the timber is valuable enough to warrant a better line. In the unset-

tled areas where there are very few permits issued, and where a fire is as liable to start

within the line as on the outside, a blazed boundary, well posted with boundary notices,

will be sufficient for the present time, as the money needed for a better lino could be
expended more advantageously on other improvements, such as a good system of trails,

lookout stations, equipment, etc. A distinct boundary of some sort i? an absolute
necessity for the proper administration of the reserve, as well as for the benefit of the
public. -

PERSONNEL.

The Saskatchewan Inspection District comprises the province of Saskatchewan,
and all the work of the Forestry branch is handled from the inspection office, except
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the Tree Planting Division and a small portion of the Duck Mountain and Cypress

Hills reserves, which are under the supervision of the Manitoba and Alberta Inspec-

tion Offices, respectively. A part of the Porcupine reserve and 'of The Pas Fire-

ranging District are in Manitoba, but the work is supervised from the Saskatchewan

Inspection Office."

The work of the Saskatchewan Inspection Office is divided into three main divi-

sions: (1) Forest reserves; (2) railway fire inspection; (3) fire ranging.

The fire ranging is divided into three districts: (1) Battleford; (2) Prince

Albert, and (3) The Pas, with a chief ranger for each district. The chief rangers are

permanent employees, but the rangers are employed only for the fire season.

The following outline gives the different branches of the service in the Saskat-

chewan Inspection District, the class and niimber of employees in each branch:

—

Saskatchewan Inspection Office

—

I
1 district inspector of forest reserves.
1 assistant inspector of forest reserves.
1 accountant.
1 stenographer.

A—Forest Reserves—

-

Beaver Hills

—

1 ranger in charge.
1 labourer.

Fort a la Corne

—

1 ranger in charge.
1 ranger.

Moose Mountain

—

1 ranger in charge.
1 ranger.
1 labourer.

Nisbet

—

1 ranger in charge.

Pines

—

1 ranger in charge.
1 ranger.
1 temporary ranger (6 months).

* Porcupine

—

1 ranger in charge.
11 rangers (for 6 months).

B—Railway Fire Inspection

—

1 divisional fire inspector.

3 railway fire guardians.

C—Fire Ranging.

Battleford District

—

1 chief ranger.
9 rangers.

Prince Albert District

—

1 chief ranger.
18 rangers.

The Pas District

—

1 chief ranger.
16 rangers.

The fire-protection work on the forest reserves, created in May, 1914. is handled
by the fire ranging branch of the service, but the forest reserve administration will

be gradually established during the present season. The Pasquia reserve is under the
jurisdiction of the ranger in charge of the Porcupine reserve, and the eleven rangers
mentioned as being on the Porcupine reserve are also protecting the Pasquia reserve.
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The prairie reserves will be simply a fire-protection and grazing proposition until
such time as reforestation is started.

The forest reserves staff will require a few additions on the old reserves, and a
new organization for all the new reserves. The Porcupine and Pasquia reserves will

be administered as one reserve until conditions are more favourable for handling as
separate units. The eleven fire rangers are all temporary men, and are not included
in the forest reserve staff. The increase in staff urgently needed is shown by follow-
ing outlines :—^&

Saskatchewan Inspection

—

1 stenographer.

Fort a. la Coi ne

—

1 lange:-.

Nisbet

—

1 ranger. ,

Porcupine

—

1 supervisor.
1 forest assistant.
6 rangers.
6 temporary rangers for 6 months.

Big River

—

1 supervisor.
1 forest assistant.
3 rangers.

M:\nito

—

1 ranger.

Keppel

—

1 ranger.

Dundurn

—

1 ranger.

Elbow

—

1 ranger.

Sturgeon

—

1 supervisor.
3 rangers. '

The Seward, Steep Creek, and Stench Lake reserves comprise only a few sections

each and will be administered by the nearest ranger.

The main responsibility for the results of the outside work of the branch lies with
the rangers. The duties of a ranger are many and varied, such as office work, super-

vision of the timber, grazing, and fire protection; construction of cabins, houses, trails,

telephones, bridges, and other classes of improvements, as well as the enforcement of

the Reserve Regulations, fire, and game laws. Each ranger has a definite district and
is responsible for the proper management of all the work within his district. The
districts are usually some distance from settlement, and vary in size from 50,000 to

200,000 acres, according to location, danger from fire, aiTd quantity of permit work.

Districts of this size require a large amount of travel. In a grazing country, this

travel should be done on horseback, and on most of the reserves this is the only mode
of travel that will give results. On some of the northern reserves it is necessary to

use a canoe or go on foot. A wagon cannot be used to advantage in any reserve work
except to bring provisions and equipment to headquarters. It is also often necessary
for rangers to be away from headquarters for days at a time, which necessitates a large

amount of camp life. A man qualified to fill the position of forest ranger should be
able-bodied, honest, have at least a common school education, and some exof'utive

ability. He should also be familiar with all branches of the field work such as grazing,
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woods-work, camp life and ordinary compass surveying, and be able to ride a horse.

In connection with the above qualifications, he should be sober, energetic, and

interested in his work.

FIRES.

The Pines, Moose Mountain and Beaver Hills were the only reserves directly

under the supervision of this office during the fire season of 1913. The remainder

of the reserves were patrolled by the fire-ranging staff. The season was very wet, and

the danger from fire was at a minimum during the entire danger season.

Table Xo. 2 gives the number of fires, classes, expenditure, etc.

Table No. 2.—Fires on Saskatchewan Forest Eeserves during 1913.
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the province. So long as the timber in the province is protected and the cut main-
tained, the lumber consumers will be able to purchase lumber at a reasonable figure,

but v?hen the timber in the province is exhausted, prices will rapidly increase, as the

outside dealers will have no competition. The prices must also increase as the cutting

advances into the unsettled areas to the north, or the lumbering industry in the prov-

ince will gradually decline.

It is to the interest of each and every lumber consumer and manufacturer in the

province that the small quantity of merchantable timber, together with all young
growth not on agricultural soil, or on agricultural soil that will not be taken up for

some years, be protected from fire. The only way that the timber can be protected is

by securing a good class of fire-rangers. Approximately 90 per cent of the loss from

forest fires in the past few years has been due to the poor class of rangers. The
rangers are not universally in the above class, but in certain localities it is almost

impossible to get a good, reliable man appointed as ranger. The rangers who are doing

their duty deserve a large amount of credit, for it is very discouraging to a good man
to have another ranger, perhaps in an adjoining district, doing nothing and drawing

the same salary. It is to the interest of every citizen in the province to demand that

a fire-ranger be a man capable of fulfilling his duties, and that he be dismissed for

gross neglect of duty.

IMPROVEMENTS.

At the beginning of the fiscal year, 1913, the improvements in this district con-

sisted of two ranger-houses, two small stables and about thirteen miles of neglected

boundary line. During the year the following improvements have been made on the

various reserves:

—

Beaver Hills.—Thirty-eight miles boundary line, 28 feet wide; 13 miles of old line

disked three times; one house; one stable; one wagon shed; one well; 1^ mile road.

Fort a la Come.—One ranger-house, completed; one ranger-house nearly com-

pleted; two stables nearly completed; one well, 4 miles road 10 feet wide.

Moose Mountain.—Twelve miles boundary line 12 feet wide; 8 miles road 25 feet

wide; one ranger-house; one bridge; 14 miles telephone line (material only purchased)

;

one stable (material purchased).

Nishet.—Thirty-four miles boundary line, 25 feet wide; 2 miles road allowance

cleaned up, 66 feet wide; one ranger-house; one stable; one wagon shed; one 80-foot

lookout tower; 140 acres brush piled and burned by the branch; one ranger-cabin

(material purchased).

Pines.—Twenty-seven miles boundary line 25 feet wide; three corduroy bridges;

one 80-foot steel look-out tower; one 30-foot wooden tower; one ranger-house; two
stables; one wagon-shed; one tool-house; one kitchen added to head-quarters range-
house (shingles purchased for house and the inside ceiled up) ; one pasture fence,

quarter-section at head-quarters; 200 posts for pasture at Roddick; 7 miles road 10
feet wide; 75 acres brush cleaned up by branch; 5 miles of telephone (material pur-

chased); 113 tamarack telephone poles cut and placed at headquarters; one nursery;
seventeen seed-beds; some 12 acres broadcasted; 1 acre seed spots.

Porcupine.—One ranger-cabin ; one stable ; one cabin nearly completed ; one stable

(material purchased) ; 10 miles trail 6 feet wide ; 4 miles road 10 feet wide.
The dimensions of the buildings are approximately as follows : Houses, 24 feet by

24 feet, six rooms ; cabin, 18 feet by 24 feet, three rooms ; stable, 18 feet by 24 feet,

with loft; wagon-shed, 16 feet by 24 feet; tool-house, 12 feet by 16 feet.
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The boundary lines were cut 25 feet in width on reserve land and adjoining the

road allowance. All wood was saved and piled in the centre of the line, and the brush

was burned on most of the tract as cutting proceeded. All stumps were cut close to

the ground so that three furrows can' be ploughed on each side of the line, and the

intermediate area burned.
"

It will be necessary to expend a small sum on improvements on the old reserves

this season, but as th'ere are no improvements of any kind on the new reserves, it will

be necessary at least to construct cabins for the permanent rangers before the season

closes.

SILVICULTURE.

The following tree species indigenous to this district have a commercial value:

White spruce, tamarack, jack pine, birch, white poplar, black poplar, blacky spruce-

ash, and willow. The black spruce seldom grows to log size, but trees that will make

a log are cut and sold the same as white spruce. Black spruce can be used as pulp,

but there are no pulp-mills in this district, consequently very little black spruce is

cut. White spruce, tamarack, and jack pine are the chief lumber trees, and are used

to a great extent for ties. Jack pine and the poplars are largely used for cordwood,

but only a small quantity of lumber is sawn from these species. Birch is used by

farmers for general repair work, such as double-trees, etc., and for cordwood. Tama-

rack, ash, and willow are used for fence posts.

There is a large quantity of poplar throughout northern Saskatchewan that has

very little commercial value at the present time, principally on account of prejudice.

Poplar makes good lumber if properly seasoned, and makes cross-ties as good as, if not

better than, those of white spruce. The sectionmen all agree that it lasts as long and

holds the spikes better than green spruce. They secured the information from actual

tests and under the most unfavourable conditions, as only the smaller poplar were cut

and put on the track green and without peeling. If the poplar was even peeled and

seasoned for a few months, the results would be far more favourable. I would suggest

that the Forestry Branch take up the question- of the utilization^ of the immense

quantity of poplar now going to waste in all sections of the north country. I feel

that treated poplar ties would give more satisfactory resvilts, at the same cost, than

any of the untreated native species now in use, and experiments should be made along

these lines by the department. There is also a large amount of waste in white spruce,

black spruce, and poplar that could be utilized for pulp and other purposes, and

experiments should be undertaken for the purpose of determining a commercial

method for the utilization of this waste.

There has been no attempt in the past to cut along silvicultural lines, but, on the

contrary, all cutting is done in the most wasteful manner as regards the welfare of

the forest. A few companies are utilizing the trees, cut well into the tops and cut

fairly low stumps, but as a general rule the stumps are high, even to 3 or 4 feet, and
the diameter of the tops left in the woods runs as high as 14 inches. Usually one

and sometimes two logs are left in the tops. This is especially true in hewn-tie

operations. All companies and individuals make no attempt to dispose of the brush,

cut below the diameter limit, do not utilize the tops, leave merchantable timber in

skidways, and pay no attention to the destruction of young growth. The operators

pay very little attention to the limit-line and cut all timber in sight. The above

manner of cutting leaves the woods in the worst possible condition for a future crop,

and the Government loses a large amount of revenue, owing to the large amount of

timber wasted. The blame for the wasteful cutting does not rest entirely on the

operators, as a large percentage of them would be willing to cut along conservative

lines and make proper brush-disposal, provided they were so instructed by the depart-

ment under whose jurisdiction the cutting took place, and provided each operator in

the district would be required to follow the same method. It is simply lack of proper
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supervision and enforcement of the regulations on the part of the Government that

permits such wasteful cutting. The proper handling of this work lies with the field

men, and when men are appointed to look after this work who do not know what

should be done, and who do not visit many of the operations, the Government cannot

expect to get results. The increase in revenue would more than pay for an efficient

force of men to handle the cutting operations on' a conservative basis.

The cutting on forest reserves in this district under the jurisdiction of the

Forestry Branch was given close supervision last season, and good results were

secured on all the reserves except Moose Mountain. The poor result on this reserve

was due to the inefficiency of the ranger in charge, but he resigned, and better results

are expected on this reserve next season.

Taking the reserves as a whole, the results were as follows:

—

Brush piled for burning on 2,340 acres.

Brush piled and burned on 315 acres.

The disposal of the brush was something new, and many protests were made at

the beginning of the season', but after it had been working for a few weeks the oper-

ators began to see the benefits, and h^ the end of the season there were practically

no complaints. The operators were also required to cut only dead, down, and infected

wood under cordwood permits, and only mature timber for lumber, piling, etc. The

majority of the cuttings took place on the Nisbet reserve, and the good results

obtained were due to the diligence of the ranger in charge. The cost of the work

was not excessive, as shown by the data secured on the Nisbet reserve, which is a fair

average for the work in the district. On this reserve instructions were issued about

the first of October to all rangers of forest reserves in this district that the brush was

to be piled on all timber operations within the reserves.

The work was inspected early in February, and it was found that permittees were

not making suitable piles for burning, and new instructions were issued to all rangers

on the reserves that the brush from all cuttings was to be piled and burned, and results

show that it is easier and cheaper to pile and burn the brush in connection with the

cutting than it is to make piles suitable for burning and then burn them at a later

date.

This branch also undertook to dispose of the brush on old and new* cuttings on the

reserves, and the following figures show the results:

—

Area 1.—This was a fair stand of jack pine, a cordwood operation. The cutting

was done last year and the brush left scattered according to the old method. The
brush and all refuse on an area of 20 acres of this old cut was piled and burned. The

men were paid at the rate of 25 cents per hour. The average cut was twenty-two cord.*

per acre." Total cut. 440 cords. Total cost, $20.50. Cost per acre, $1-025. Cost per

cord, $0-047.

Area 2.—This area was covered by a fair stand of jack pine, and was also a cord-

wood operation. The timber was cut this winter, and the brush was piled and

burned as soon as cut. On an area of 18 acres the average cut was twenty cords per

acre. Total cut, 360 cords. The men were paid at the rate of 25 cents per hour. Total

cost, $19.75. Cost per acre, $1097. Cost per cord, $0 054.

Area 3.—This area was covered by a fair stand of jack pine, and was also a cord-

wood operation. Approximately 50 per cent of the area was cut over last year and the

remainder was cut this season. All brush was piled and burned. The men were paid

at the rate of 25 cents per hour. The area comprised 210 acres, with an average cut

of 20 cords per acre. Total, 4,200 cords. Total cost, $208. Cost per acre, $0-99. Cost

per cord, $0-049.

Average cost for the above areas per acre $1 00
« " " « " « cord 0049
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The brush was disposed of in the above areas under practically the most difficult

conditions, as the brush was as heavy as any in this locality, and I feel that the above

figures are a fair average for the cost of the work in this district.

The areas cut over under permit on the Nisbet reserve have been well cleaned up

and the brush and refuse have been piled and burned by permittees on 53 acres, and

piled on 1,350 acres.

The permittees at first felt that brush-piling would be a hardship, but after they

had tried it for a short time they found it was far easier to get at the wood than under

the old system, and this was especially true on areas where low stumps were cut. In

former cuttings, the stumps were cut from 2 to 4 feet in height, and it was very

difficult to get to the piles with sleighs without getting hung up on stumps. After a

little experience, the permittees found that the brush-disposal and low-cut stumps did

not entail any extra cost on the wood delivered, as any extra expense caused by cutting

low stumps, piling and burning brush was saved by making the wood more accessible

for haiding.

The cutting operations take place during the winter months in this district, and

there is no danger from burning. Burning is not permitted during the fire season.

Cost-data were also obtained for an area, cut over for ties, where the tops were

lopped. This ^as a heavy stand of spruce ; all the trees were cut and the ties removed

before the parties were notified that the tops were to be lopped, making the cost of the

operation a maximum for this district. I visited the area when the operation was

about half completed, and the tops were completely lopped, even to the smallest twigs.

Approximately 300 acres were cut over, and 16,178 ties were removed. The top-lopping

cost $161.75, or approximately 1 cent per tie, or 53%o cents per acre. The cost per

acre is not very satisfactory, as the entire 300 acres were not cut over as the timber

was in various-sized bunches on the area, and consequently the cost per acre would be

much increased if the figures had been determined from the actual area. These ties

were much above the railway standard in so far as size is concerned, and the operator

estimates that the timber removed would have sawed 521,000 feet, board measure,

and the top-lopping on this estimate would have cost 31 cents per thousand feet board

measure.

The operator reports in part as follows :

—

" I am of the opinion that, had I had information of the intention of the

department enforcing the top-lopping last fall before starting in the work, I

could have arranged with the tie-makers to do this lopping and could have had

it done for less money per tie. I am also confident that the cost per ]M would

have been less for sawlogs than for ties, as generally the tops will run out

smaller."

The regulations covering the cutting of all timber on Dominion lands require

that the brush be disposed of in proper manner, and if the work is not done it is due

to neglect on the part of field officers, except in a few cases of trespass where it is

impossible to locate the offender.

PLANTING.

There are approximately 500 square miles of open, sandy land within the reserves

that need restocking by artificial methods. Ninety per cent of this area is included

within the prairie reserves; and, considering the fact that these reserves are located

in the midst of a settled country where there is practically no timber, the restocking

of these areas should take place as soon as possible. It may seem foolish to talk of

planting in a new country like Saskatchewan, but what will be the opinion twenty-five

or fifty years hence? On the prairie to-day the farmers and towns people are travel-

ling miles for a load of wood, and in the cities cordwood is selling as high as $8 per

cord. A quantity of timber of any kind on the small prairie reserves would be of

25—vi—

4



50 DEPARTMENT OF THE INTERIOR vi

/

5 GEORGE v., A. 1915

immense value to the surrounding country and the province at large. Even to-day,

there is practically no saw-timber of any kind on the forest reserves south of the

Saskatchewan river, and all the merchantable spruce north of the river is within
timber limits, and will soon be cut off. There is very little natural reproduction of

spruce on account of fire and other causes, and if many of the cut-over areas are to

be restocked with spruce, it will have to be done artificially.

The artificial restocking of any of the reserve areas would be a waste of money
until an experienced field force and an efficient fire-protection system is secured, but
these can be easily acquired provided the department is given a free hand in the mat-
ter.

In forest-planting operations in this district, only species native to the region

should be used extensively. Exotics should be experimented with, but not planted on

a large scale until proved to be satisfactory. The most valuable native trees are the

white spruce, tamarack, jack pine, and green ash. The latter is especially valuable for

post material on the prairie.

Before starting any reforestation work, the branch expects to make a careful sur-

vey of the areas to be planted, for the purpose of outlining the planting plans and
location and size of nursery needed. The nursery is an important factor and it should

be under the supervision of an experienced man. I would advise one large nursery

under a competent man in preference to small nurseries on each reserve with inexper-

ienced men.

GRAZING.

The grazing regulations did not go into effect on the reserves until the beginning
of the present year, consequently no permits were issued last season. Many applica-

tions have been received this spring, and the grazing will become an important factor

of the forest reserve administration in the near future. Most of the stockmen have
been more or less restricted on account of the grazing areas being taken up by home-
steaders, but now that permanent range can be secured in the reserves, all classes of

stock-raisers feel that the number of cattle in the district will be increased. Although
settlers have first chance for grazing privileges on the reserves, they will use only a

small portion of the range areas, and there will be room for all applicants.

Several of the small reserves are located in settled country where the herd law is

in force. On such reserves it will be necessary to allow fencing, but such fencing should
be restricted to the boundary of the reserve, or simply to small breeding pastures along

the boundary. This will leave the reserve open to general grazing, or at the most only

drift-fences will be needed.

Over-grazing should not be allowed, but regulated grazing would be a benefit on
practically all of the reserves, until planting or young growth starts naturally, as

grazing will reduce the fire-danger by removing the large quantities of grass which at

present dies and becomes the worst sort of fire-trap. The cattle will also clean out a

great deal of the brush and open up the country. It will also be to the interest of the

stock-owners to prevent fire.

The regulations of the department for grazing on Forest Reserves place the stock

industry in this section on a permanent 'basis, and I feel that as soon as the stockmen
become familiar with the regulations, the range on the reserves will be well stocked.

GAME.

An Act of the Provincial Parliament creates game preserves out of all tlie

Dominion Forest Reserves within the province, and the Dominion Forest Reserve
Act confirms the provincial Act. This places the responsibility for the

protection of the game upon the Dominion as well as on the province-
The forest reserve rangers have protected the game on the reserves as far as possible,
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but the province has taken no active interest in protection in the past, though plans

for co-operation on forest reserves are now being worked out between the Dominion
and the province. There is no use in setting aside game preserves unless the respec-

tive Governments intend to enforce the regulations.

Game preserves with adequate protection are urgently needed, as much game is

being slaughtered out of season, and in some instances elk and moose are being killed,

the carcases poisoned and used for wolf bait. Unless better protection is given the

big game will rapidly decrease.

POLICY.

In the organization of^he work on forest reserves the aim has been to secure,

first, an efficient personnel. This has been a difficult task, as the work is new and there

are few suitable men in the locality who are familiar with the work or can grasp the

fundamental ideas of conservative forestry work. The men are rapidly improving,

and have done well, but conditions would be greatly improved if a ranger school was

established or a forestry course provided in the west, so that the local people would

become more generally interested in the work.

The second object has been to secure comfortable quarters for the men. The head-

quarters have been located as near the centre of the various districts as possible, so

that the rangers would be centrally located. Lookout points, pasturage, water, and a

small area of tillable land were considered, but one or more of the desirable points

were usually lacking in the final selection of head-quarters, as the central location,

lookout points, and water were the chief factors.

The third aim has been to require all rangers to familiarize themselves with

their districts so that in cases of emergency they would know where to go and what

to do. A ranger is of little use unless he knows his district and travels over it as

often as conditions require.

The fourth requirement kept in mind has been to furnish the rangers with suffi-

cient equipment and tools so that the reserve work can be done in proper shape. A
ranger must have sufficient equipment to get results, as he is usually located where it

is difficult to borrow in case of need, and a man with a good outfit has no excuse for

not keeping his district in good shape.

The fifth aim kept in view has been to dispose of the brush in proper manner,

and to cut, as far as possible, along silvicultural lines. It has been the aim in all

cutting to get rid of all merchantable dead, down, and infected material. All brush

should be piled and burned, as there is so much refuse on the ground throughout the

wooded areas, that it is absolutely necessary to have a few clean areas, even though

some young trees are destroyed in the process.

The work on the reserves has progressed very favourably during the year, a-.d

credit is due the rangers for all results obtained.

Respectfully submitted,

G. A. GUTCHES.
Inspector of Forest Reserves for SasTcatcheivan.

-vi—4J
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APPENDIX No. 4.

REPOET OF THE DISTRICT INSPECTOR OF FOREST RESERVES FOR
ALBERTA.

Calgary^ Alta., March 31, 1914.

R. H. Campbell, Esq.,

Director of Forestry,

Ottawa, Ont.

Sir,—I have the honour to submit herewith my second annual report as District

Inspector of Dominion Forest Reserves for the province of Alberta.

BOUNDARIES.

The boundary work in the Alberta district during the year ending March 31, 1914,

was comprised largely under three heads as follows:

—

1. Creation of new reserves as a result of previous explorations.

2. Examination of lands proposed for inclusion in the forest reserve.

3. Survey and marking of boundaries of existing reserves.

As a result of previous examinations made by the Forestry Branch, one new
reserve was created in the Alberta district during the past year, and three additions

were made to existing reserves. I mentioned in my annual report for 1912 that certain

additions were proposed to the Crowsnest, Clearwater, Brazeau, and Athabaska forests.

These additions were all made by Act of Parliament, assented to on June 6, 1913, and
comprise three separate areas lying (1) in the Porcupine hills in southern Alberta,

(2) in the Rocky Mountain foothills between the North Saskatchewan and the Atha-
baska river, and (3) in the foothills between the Athabaska river and the 15th Base
Line. The total area of these additions is, approximately, 2,083 square miles, or, in

round numbers, 1,720,000 acres.

The new reserve created is kno^vTi as the Lesser Slave Lake forest reserve and
was established by Act of Parliament assented to on June 6, 1913. It comprises two
separate areas, one located in the Swan hills immediately south of Lesser Slave lake,

and the other in the Martin mountains north of the east end of Lesser Slave lake.

These blocks are separated from each other by Lesser Slave lake and its outlet into

the Athabaska river, and total, approximately, 5,023 square miles, or 3,215,000 acres.

The additions made to the Rocky Mountains forest reserve had all previously

been under administration in connection with those divisions of the reserve of which
they form a part, so that there was no material change in the organization as a result

of these extensions. On the Lesser Slave Lake forest reserve no work has as yet
been undertaken, as the reserve was created too late in the year to undertake an organ-

ization last season and there was no apparent necessity for administration during
the winter. Plans have, however, been made for placing this reserve under formal
administration during the season of 1914.

The examination of lands which it is proposed to include in forest reserves divides

itself into two parts. The first is the preliminary inspection preceding the temporary
withdrawal of the land for a more detailed reconnaissance. Work of this sort is

handled mostly by the inspector in so far as it is done under the direction of the Albertii

District Office, and last year involved a cursory inspection of about two townships
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adjacent to the east boundary of the Clearwater forest on the south side of the Sas-

katchewan river. On the recommendation of the inspector these lands were tem-

porarily withdrawn from entry and these, together with about twenty-five townships

withheld from entry in the vicinity of the east boundary of the Brazeau, will be

examined in detail during the summer of 1914,

Detailed examinations under the direction of the Alberta District Office were

made only in the coal-lands reserves in the Crowsnest region of British Coluinbia.

This coal-lands reserve consists of two bl )cks, one of 45,000 acres and the other of

5,000 acres located east of Fernie on the head-waters of Michel creek and the Flat-

head river. The examination of this land was made under instructions prepared by

the inspector in August, 1913, the crew consisting of Forest Assistant McVickar.

with Forest Student J. M. Sloan as assistant. This examination involved a mapping

of the entire area, showing types, and a report upon' all phases of the problem, such

as the climate, the timber, local industries, settlement, improvements, grazing, etc.

This report, with map, was prepared by Mr. McVickar and submitted under date of

September 10, and recommends the creation of both blocks of coal land into forest

reserves and their attachment to the Crowsnest forest for the purpose of administra-

tion'.

As was suggested in my annual report for 1912, there was urgent necessity of

delineating and marking on the ground a considerable portion of the east boundary

of the Eocky Mountains forest reserve. The most urgent work of this sort lay south

of the main line of the Canadian Pacific railway, extending from there to the inter-

national boundary and comprised a total of 230 miles of boundary line. The purpose

of this survey was twofold. The first was to mark on the ground by means of blazed

or cleared lines and by posts and boundary notices the actual location of the forest

reserve boundary, so that trespass through ignorance of the location of the reserve

might be avoided. The second was to show on the map the types of land and cover,

distinguishing particularly grazing lands from timber lands immediately adjacent to

the boundary both inside the reserve and outside. In order to accomplish these pur-

poses, detailed instructions were prepared in the inspector's office under date of April

17, in which the method of survey was explained and an outline prepared for a report

on the examination, together with instructions covering the mapping. Two crews

were organized, one under the supervisor of the Bow River and the other under the

supervisor of the Crowsnest forest. Several changes in personnel occurred in

these crews during the season, but the work as far as planned for 1913 was prac-

tically completed. The final report on the work on the Bow Eiver was prepared by

Forest Assistant McVickar, who was last in charge of the field work on that reserve.

The final report on the Crowsnest was prepared by Forest Assistants Alexander and
Clark. The work on the Bow River extended over approximately 85 miles of boun-

dary line, while that on the Crowsnest extended over approximately 150 miles of

boundary line. Both maps and reports were prepared in sufficient time to be of very

material assistance in the handling of the grazing business during the present year.

The boundary marking consisted of blazing or cutting out the boundary line and
establishing permanent wooden posts suitably inscribed and witnessed at half-mile

intervals along the line. At these same intervals, and also at the points where all

trails and roads enter the Reserve, boundary posters and fire warnings were placed

for the information of the public.

There still remains urgent necessity for continuing this work so as to cover all

of the boundary in the Porcupine hills addition to the Crowsnest, which involves the

survey of about 150 miles ol boundary line, and the marking of the boundary line in

the north division of the Bow River forest, which involves about 100 miles of line.

This work will be done under the same instructions and in the same manner as was
the work last season' and will be covered during the summer of 1914.
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As a result of field examinations made by the inspector during tlie past year, it

was thought desirable to make a change in the interior boundary between the Brazeau

and Clearwater forests, so as to include in the Clearwater all of the drainage of the

South Brazeau river. The most important reason for making this change was that

this portion of the Brazeau had become very much more readily accessible from the

south than from the north owing to the completion of the Canadian Northern rail-

way to the town of Nordegg. It was therefore much easier to carry on improvement

and protection work from Nordegg than it was from the nearest railway point to the

north, and, as the business of the reserve naturally follows the lines of most ready

conmiunication, that portion of the Brazeau which lies in the South Brazeau drainage

is, as a result of railway construction, being approached via Nordegg from Rocky

Mountain House instead of via Pacific pass from Mile 37. It was therefore much
more desirable to change the boundary line so as to include this valley in the Clear-

water forest than to retain the old boundary line in opposition to the trend of local

development.

The work for the next field season in the Alberta district which is of most pressing

importance is the continuance of the boundary-marking on the Crowsnest and Bow
River reserves as above stated and the examination of lands adjacent to the Brazeau

and Clearwater reserves which have been temporarily withdrawn from entry so that

it may be decided whether or not they should be included witliin permanent forest

reserves. Plans for this work have already been completed so that the projects will

be undertaken during the season of 1914. It is also very desirable to extend the

boundary delineation work to the Cypress HiUs reserve, and this will be done during

the summer season if the work on the Rocky Mountains progresses as present plans

woidd indicate.

PERSONNEL.

The staff in the inspector's office during the past year consisted of the same

employees as in the year previous ; that is, the inspector, an accountant, and one steno-

grapher. On the forest reserves and in the district office there was employed, in addi-

tion to the inspector, a total of 275 employees. The grades and total salaries paid

these employees are shown in the following table:

—

Table 1.—Employees on Rocky Mountains Forest Reserve.

Grade.

Supervisors
Forest assistants.

Surveyors
Clerks
Rangers
Surveyor's assistants.

Temporary laborers.

Total.... 275

6,347
5,062 91

713 71

4,.369 40
42,464 37
3,266 60
16,675 85

78,900 11

It will be noted that during the year there were considerably fewer changes in

the permanent employees than during the year previous. All of the supervisor.*

employed, with the exception of one, remained in the district the entire year. The

supervisor of the Bow River forest, Mr. F. C. Edgar, resigned from the service in

August, and was not replaced during the year, his work being taken over by the dis-
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trict inspector. Of the forest assistants employed, one was employed only temporarily

during the summer, one resigned in November, and one was promoted to a super-

visory position and is included imder the list of supervisors as well as among the-

forests assistants. There were no changes in the clerical staff during the year except
that Mr. G. C. Blyth, forest clerk on the Brazeau forest, resigned during the last

month and his place had not been filled at the end of the fiscal year.

In connection with the forest rangers, of whom fiftj'-nine were employed during
the season, it should be noted that the greatest number employed at any one time was
forty-nine. Of the total number employed, thirty-nine were employed for a period of

less than nine months, and twenty for a period of nine months or more, of whom
fifteen were employed for the entire year. The temporary laboxirers were employed
exclusively on trail and other construction, this total not including any men employed
on fire-fighting. Most of the temporary labourers were employed for a period of les.=i

than three months.

Although there were not as many changes in the permanent staff during the past

year as took place the year previous, it was iinfortiuiately necessary to carry on tlie

work as originally planned with a wholly inadequate force. Many of the original

plans for the administration having been crystallized into the form of regulations, it

was essential that the administration be continued along practically the same lines as

was originally planned, although the force available for this work was very inadequate.

This applied particularly to the technical staff, which was seriously depleted as a result

of the organization of the forest service of the province of British Columbia, which
employed a considerable number of the men who were originally assigned to thii^

district.

The practice of forestry under conditions very • imilar to those existing in rhe
Dominion Forest reserve is not by any means unknown on this continent. It is true
tliat there has been no extensive practice in conditions of timber growth exactly com-
parable with all conditions involved in the Dominion forests, but so close are the
relationships between the types and species existing within the Dominion forests and
those existing within other forest reserves and timbered lands upon which forestry is

being practiced, that no difficulty need be experienced by a trained forester in apply-
ing the results of experience in corresponding regions to the forests of the Dominion
reserves. This applies not only to silvicultural problems, but also to problems of pro-

tection, utilization, and the administration of grazing. But, while the technical

aspects of the situation present comparatively few difficulties, yet the really funda-
mental problem which must be solved before any real progress can be made is that of

the organization of a trained and efficient personnel. I pointed out in my last annual
leport what were the necessary qualifications for a forest ranger, and urged at that

time the necessity for establishing some organization by means of which rangers could
bi instructed in their duties and trained to that degree of efficiency which is essential

foi the continuance of the work. This need has become very pressing, and the situa-

tion is daily becoming more acute as the demands upon the forest reserve continue to

grow and the field force is confronted with the necessity of either meeting these
demands and handling the reserve timber according to forestry principles, or else

abandoning any attempt at the practice of forestry or the employment of conservative

methods of utilization. As was pointed out in my annual report for 1912, it is impos-
sible to expect that we can secure men having the requisite qualifications unless we
can offer inducements which will attract to our organization and hold in it men who
are willing to devote a great deal of time and effort to securing a training along the

lines which are necessary for the proper administration of the reserves. Such men we
cannot hope to secure unless appointment is placed upon a basis of efficiency and
tenure of office, and promotion is determined by merit alone. In other words, we must
practically create a new type of employment, that of minor forest employee or forest

ranger, and the fact that, as pointed out in my previous report, it will probably be
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necessary for us to provide our own means of instruction is not by any means an unpre-
cedented course either for the Government or for private enterprises. To show that

this course is not without precedent in the Dominion Government it is only necessary
to cite the report of the Militia Department for the fiscal year ending March, 1911,

which shows that a total of more than $87,000 was expended during that year by this

one department for schools of instruction. Assuming that the rate of increase in the

expenditure for instruction in this department has been on the same basis as the

increase in the total appropriation for the department, the expenditure next year

would be approximately $250,000. If so vast a sum as this can be expended annually

for the purpose of training to greater efficiency a force whose purpose it might not be

impossible to demonstrate to be largely destructive in character, how much greater

would be the justification for the expenditure of a comparatively insignificant sum of

$8,000 or $10,000 that would suffice for the establishing of a service school for the

training of a forest ranger staff which is a force that is not only essentially construc-

tive in character but whose constructive efforts are confined not alone to the needs of

the present but also take into full consideration the needs of future generations.

Next to placin'g the administrative staff upon a basis of permanency, there is no more
important step that could be taken in the Forestry branch than the creation oi an
organized scheme of training and instruction for the forest ranger staff.

There are in the Dominion' adequate facilities for the training of men for the

more highly technical positions. Two universities offer complete courses in forestry,

while there is a special forest school maintained by the province of Quebec, and one

is promised by the province of British Columbia in connection with its provincial

university. There are absolutely no facilities whatever in the Dominion for the train-

ing of men for the lower grades of employment in the forestry service although such

men outnumber the officers in the higher grades more than twenty to one. Naturally
it can scarcely be expected that facilities for obtaining such training will be provided
until there is a recognized demand for men having these qualifications, or at least

reasonable grounds for assuming that there will be such a demand. This is in strict

contrast with conditions in the United States, where almost every "Western State

university has its forest school for forest rangers, and several very large schools of

this character are also maintained in connection with the more important universi-

ties in the East. It should not be expected that men whose field of work will lie in

the forestry service of the Dominion Government or of the various Provincial Gov-
ernments should be compelled to secure their forestry training in foreign schools as

has been done in a few cases in the past. On the other hand, as none of the western
provinces except British Columbia have any timber lands under their administration
it will no doubt be out of the question to look for the establishment of ranger schools

in connection with the provincial universities. At the same time it is highly desirable

that this training be provided, if possible, in the general region in which the men's
field of work lies, so that for work on the Dominion Forest reserves it would seem
necessary for the Government to arrange for this course of training within its own
establishment.

FIRE PROTECTION.

The fire situation durin'g the past season was again remarkably favourable.
Although it is a general impression that less rain fell during 1913 than 1912, never-
theless the precipitation in 1913 was very generally distributed at frequent intervals
throughout the season, so that there was never any time during which the fire danger
became at all acute. On the other hand, during 1912 rain' was so frequent and so
long-continued at certain periods that it not only removed the fire danger, but caused
much loss owing to the impossibility of carrying on any kind of constructive work.
This condition was not apparent during 1913, although the fire danger was on the
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whole little, if any, greater during that year than during the year previous. The
general situation as regards fire within the reserves is shown in the following tables

which give the number of fires that occurred on each reserve, the causes, the cost of

control and damage caused by these fires :

—

Table 2.—Xumber of all Fires Reported by Classes on Each Reserve.

Forest.
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Table 5.—Damage caused by Fire on each Forest.

'
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It takes but a brief examination into the history of the various large fires which

occurred to fix very conckisively the responsibility for this condition. The bulk of the

damage, and by far the greater part of the cost, occurred on the Athabaska and the

Brazeau forest, and resulted from two fires. The only other very large fire which

occurred was on the Clearwater forest in the mouth of December, when no fire danger

was anticipated and conditions were thought to be such that the danger for the year

was over. The two fires on the Brazeau and Athabaska, one of which covered about

2,500 acres and the other of which is set at 3,800 acres, but may be much larger,

resulted solely from the incompetence of the rangers in whose district the fires

occurred. In both cases, although the fires were sighted almost immediately after

being set, the rangers were unable to get to the fires, although in one case the distance

of the fire from the ranger's headquarters was only 8 miles, through comparatively

open foothill timber.

I stated in my last annual report that it was impossible from the consideration

of one season's work—particularly a season as favourable as was 1912—to arrive at

any conclusions as regards the efiiciency of the force. I indicated in the body of my
report, however, that unless fundamental conditions as regards employment were

radically changed it could scarcely be anticipated that any improvement in the pro-

tection can be secured. On the contrary, with the opening up of the reserve by rail-

ways and other means of communication, and the establishment of coal-mining towns

and other settlements within its boundaries, it was to be fully anticipated that the

number of fires occurring inside the reserve would constantly increase and without

a corresponding increase in the efficiency of the protection the final result can not

help but be disastrous. The basis of efficient fire-protection is an efficient personnel

far more than an elaborate equipment of permanent improvements or carefully-worked-

out plans. It is true that good men are not the only requirements, but that under

modern conditions of fire protection the best results are secured by an efficient staff,

assisted in every possible way by mechanical aids and permanent improvements and

by careful organization, but to show that improvements alone are not sufficient it is

only necessary for me to point out that in the case of the large fire which occurred on

the Brazeau Forest reserve we not only had a newly constructed trail and headquarters

for the ranger in the district, but also had the ranger headquarters connected with the

supervisor by means of a Forestry Branch telephone, and that the fire was discovered

from a lookout within a few hours after it was set. In fact, we had practically all

of the necessary ingredients of first-class modern fire protection except an efficient

ranger and this fire attained the size it did and caused so much damage simply

because we had a ranger who was not able to find his way around the woods.

PERMANENT IMPROVEMENTS.

Although the amount expended on improvements during the past fiscal year con-

stitutes only 3 per cent more of the total allotment than during the preceding year,

the results obtained have been very much superior to those the year previous. This

has been due to better organization of the work, to the establishment of standard

specifications for the trail work and to better supervision of all work done. A con-

siderable part of the work reported last season was found on inspection to be of rather

low grade and not to come up to the specifications which it was reported to follow.

This condition does not obtain for the work constructed last year, practically all of

which conforms very closely to the specifications established for the improvement work
on the reserves.

It is unnecessary to go into details of the necessity for the construction of per-

manent improvements, as I dealt with this matter at some length in my last annual

report, and a very little consideration of the subject and of the conditions within the

Dominion Forest reserves will convince any one of the impossibility of administering
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or protecting these reserves until they are equipped with trails and other improvements
that make them readily accessible for our rangers. In so large a country as the Rocky
Mountains forest reserve the mileage of trails required to make it accessible is, of
course, very great, and a number of years will be required for the construction of all

the needed improvements. The work has, however, progressed very satisfactorily dur-
ing the past two years, considering the handicaps of lack of preparation and inadequate
knowledge of the country which we have faced, and it is to be hoped that as the organi-
zation for the extension of improvement work is each year made more perfect, the

funds for carrying out this work will be available so that the improvement equip-

ment may be completed at as early a date as possible. It will, of course, be realized

that the construction of permanent improvements on the forest reserves is a matter
of temporary importance only as there is a limit beyond which it is not necessary to

go, and as soon as this limit is reached the only charge for improvements will be the

cost of maintenance, which will be larger or smaller according to the character of the

original construction. It has been the aim of the administration in this district to

make the original construction first-class in every respect so that subsequent mainten-
ance charges may be reduced to the minimum. In order to accomplish this it has
been found desirable to establish uniform specifications for trail construction through-

out the district. This is greatly facilitated by the fact that natural conditions affect-

ing the construction of trails and similar improvements do not vary greatly anywhere
in the Rocky Mountains forest reserve.

I suggested in my last annual report the requirements for two classes of trails

known as " standard " and " secondary." Shortly after submitting this report I pre-

pared a circular letter in which the subject of trail construction was discussed in

detail, and standard specifications for three classes of trails were laid down. These
trails are known as " primary," " secondary," and " auxiliary." The primary and
secondary trails correspond very closely with the standard and secondary trails as

explained in my last annual report. The auxiliary trails are described as follows:

" Auxiliary trails may consist only of a blazed line where there is no down timber or

heavy brush. The purpose of these trails should be to indicate those passes, valleys, or

other natural routes of travel which it is possible to take horses through. No clearing

other than that which is absolutely necessary to get packs through will be required,

nor should any grading be done unless it is essential in getting around an exceedingly

steep side-hill. The grade on auxiliary trails should not exceed forty per cent. Where
a trail with a grade of less than forty per cent cannot be secured without grading,

then a tread about twelve inches wide should be cut to secure the proper slope. No
bridges or corduroy need be built on auxiliary trails except across bog-holes that would

be likely to mire horses at unfavourable seasons of the year. Wlierever corduroy or

bridges are constructed, however, they should be built according to specifications for

secondary trails, since nothing is ever gained in constructing temporary corduroy or

bridges."

The work of telephone construction has not advanced much over the previous year.

One line 26 miles in length was built during last year, at an average cost of $46.82

per mile. This line is very satisfactory, and, if we could do similar work throughout

the reserve and be as successful in the maintenance of the line as has been the case

with the telephone on the Brazeau, we could do much more effective work both from

an administrative and protective point of view. Certain personnel difficulties, how-

ever, particularly in those reserves which are most in need of telephone communica-

tion, have made it impossible, to date, to undertake extensive work of this character.

Further study of the situation on the reserves as regards rangers' cabins reveals

the fact that three rather uniform types of log cabins might be adopted as standard

on the reserves without being subject to any very great variation to meet special

requirements. This fact was indicated in my last annual report, but has been elabor-

ated during the past year, and plans and specifications for three standard types of log
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buildings have practically been completed and will be shortly distributed to the field

officers and established as standard buildings for reserve work. In those districts

where rangers are employed all year round, log buildings of from five to seven rooms,

with log barns, will be used except where it is readily possible to secure lumber for

construction purposes. It has been found, however, that the construction of frame
buildings is not feasible except in a very few easily accessible localities, and the greater

number of the large ranger stations which will hereafter be constructed will have to

be built of logs.

In those localities where men are not stationed all year round, but are stationed for

more than half the year, and where it may be anticipated that the growth of business

and the increase of settlement near the reserve will shortly require year-long establish-

ments, we are building h6uses 18 by 24 feet (inside dimensions), using them now for

dwelling purposes, but having in view their future utilization for barns whenever it

becomes necessary to provide a more elaborate equipment for year-long use. It will

be noted from the tables of improvements accompanying this report that during the

past year one Class A, three Class B, and twelve Class C bufldings have been con-

structed. The Class A buildings are the large ranger-stations. Class B intermediate

t^-pe, and the Class C. the small 12-by-14rfoot or 14-by-16-foot cabins which are built

only for tool-caches and temporary stopping-places. It will be noted, in addition, that

three Class A cabins, fourteen Class B cabins, and one Class C cabin which were

unfinished at the beginning of the year have been carried to completion during the

present year. Several cabin projects which were reported last year as having been

completed were found to require additional work, so that about $2,000 altogether was

required to carry to completion eighteen buildings that were left unfinished last year.

In addition to this, a little over $800 was required to fit out five buildings purchased

during the year, which required some repairs in order to make them available for

immediate use.

In the tables attached hereto the average costs have a much more distinct value

than similar averages would have had last year. The reason for this is that the work

during the past year has been on a more systematically organized basis, and, as most

of the trails and buildings are built according to uniform standards, it is much easier

to compare them and secure average costs that have a real value than was the case

during the previous year. In considering averages, however, from year to year, certain

points in regard to the improvements constructed must be kept in mind. For

instance, during the past year the average road cost has been only $52.01 per mile.

This cannot be assumed to be a figure that will hold good throughout the reserve, as

a very large part of the road con'struction was included in one project on the Clear-

water forest which involved a large amount of open country where the cost of

construction was very slight and the average cost was, therefore, very low.

The cost of primary trails is shown to have averaged $48.71 per mile. This, T

believe, may be taken to be a very fair average figure for primary trail construction

throughout the reserves, as such trails were, during the past year, distributed in all

types of country and timber in all of the reserves except the Crowsnest, and may be

assumed to represent a fairly average figure for the cost of these improvements.

The secondary trail cost appears at $39.74 per mile. This is considerably higho'-

than trails of this character should average, but the high cost is explained by the fact

that on the Crowsnest Forest and on several trails in other reserves, trail work which

corresponds to primary specifications except for minor points has been classified as

secondary work. The cost of converting such trails into primary trails will be com-

paratively small, so that the final result will be a primary trail with the cost but little

more than the average figure for such trails. The intention of these various projects

was to construct them as primary trails, but there seems to have been some misunder-

standing of instructions which resulted in a type of construction that is much more

elaborate than necessary for secondary trails but does not quite comply with primary
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standards. Another factor which accounts for the high average cost of secondary

trails is the fact that quite a number of these trails during the past year have been

constructed in heavy timber and windfall, where the cost of construction is consider-

ably greater than the average that may be reasonably anticipated for trails of this

character throughout the reserve. I would point out that during the previous year

the average cost of secondary trail construction was only about $1.5 per mile, which

represents more nearly an average figure for the entire district than the results of the

present year do.

The average cost on all classes of buildings as shown in the table of completed

projects during the past year is aproximately what may be anticipated as the cost of

such buildings throughout the district. Better organization and more experience in

construction will undoubtedly cause some reduction in these averages, but I do not

think that a greater reduction than 10 per cent below the average fo". the past year

can be anticipated.

The purchase of buildings during the past year has enabled us to secure five new

houses at a very reasonable cost. Most of these buildings were engineer's or contrac-

tor's camps in the vicinity of the new railway lines, which were very well constructed

and happened to be located at the places where we needed buildings, and were secured

much below their actual value owing to the fact that the cost of removal would in mo.^t

cases have been prohibitive. In order to adapt these buildings to our requirements, it

was necessary in all cases to make some repairs and alterations, but the final result is

that we have secured three buildings that correspond practically to Class A specifica-

tions, and two that correspond to Class B specifications at an average cost, including

alterations, of $561.05 per building, which is about $200 less than the average cost of

newly constructed buildixigs of both types during the past year. The purchase of such

buildings, however, has about ceased to be possible, as there are no more roads under
construction in the forest reserve at the present time.

The four tables given below show the total work carried out in the district during

the past year. These tables show not only the work that was done, but also the con-

dition of the project at the end of the year. As was previously pointed out, a number
of projects reported as completed last year were found to require some additional work

during the present year. These are shown under Table 10. The greater part of the

work was, of course, done by the permanent force.

Table 7.—Summary of Complete Projects.

Project.
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Table 8.—Summary of Incomplete Projects.

Project. Length. No. Average
Cost.

Cost,
Rangers'
Salarj'.

Cost,
exclusive
Rangers'
Salary.

Total.

Roads
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has given rise to a demand for mining timbers which will undoubtedly continue and
very likely increase to a considerable extent. This is also true of the northern por-
within the Eocky Mountains forest reserve will be highly advantageous, not only to
mines are already in operation. The building up of a market for mining timbers
tion of the Clearwater forest to which a railway was completed and in which
the mining interests and the general interests of the community, but also to the silvi-

cultural interests of the forest reserve itself. The great advantage of having coal

mines as a market for forest products lies in the close utilization which is secured in

cutting timber for such purposes, and in the possibility of disposing of classes of tim-
ber which are not ordinarily suitable for manufacture into lumber. This close utiliza-

tion naturally makes possible the application of many technical forestry operations
which cannot be considered where the market is more stringent in its requirements as

to size and quality.

The development of mining interests within the reserve, and the consequent
demand upon the reserve for mine timbers, has given rise to a necessity for taking
definite action in regard to limiting the use of forest reserve timber to those purposes
for which it is best adapted, as was suggested in my last annual report. In certain

portions of the Brazeau Forest reserve, and a relatively small portion of the Clear-

water reserve also, it seems very desirable to designate portions of the reserve timber
which will be put on the market only for use by mining operators. In designating
these areas consideration must, of course, be given to legitimate demands for timber
for local requirements other than mining, but, as a general rule, it will be found that

the amount of timber adjacent to operating coal mines in this portion of the reserve

is so limited that it cannot reasonably be expected that the available supply will suffice

both for the needs of the coal mines and for saw-milling and export purposes. Under
these circumstances, I feel that the coal mines, because of their close proximity to

the timber, their absolute dependence upon timber for continuance of operations, and
the superior utilization which they are prepared to make, should have the first oppor-

tunity to secure the timber that they need in their own vicinity. This should be

accomplished by designating certain tracts of sufficient size within which competition

on sales is limited to coal-mine operators alone. The preliminary work of locating

these areas has already been done, and detailed recommendations will be prepared and
forwarded during the next season.

The subject of brush disposal on timber sale areas has been referred to at various

times, and all of the sales that have been made under the Forest Reserve regulations

in this district have provisions providing for the disposal of the brush either by burn-

ing or in accordance with such other methods as might be specified by the forest

officer in charge. It must, of course, be realized that while the methods of disposing

of brush are not so very numerous, yet there are quite a number of small variations

in these rpethods needed to make them applicable to local conditions, and that unless

the best method with the proper variation is arrived at in each particular case the cost

is likely to be excessive or the disposal unsatisfactory. The best way in which to

arrive at a final decision in regard to the most satisfactory method of brush-disposal

to be followed in any individual case is to carry out a series of experiments to ascer-

tain what is the cheapest and most satisfactory procedure under the various condi-

tions which exist within the reserve. A start has been made on a line of experiments
of this sort, although, owing to lack of assistants, especially experienced assistants, the

work has not been undertaken upon as clear-cut and scientific a basis as is desirable

for the securing of reliable statistics and results within the shortest reasonable time.

We have now in operation, however, timber sales in practically all of the more impor-

tant types and situations which occur in the mountains, so that there is an oppor-

tunity afforded for carrying out experiments in brush-disposal which can be made
conclusive and fully comprehensive, provided the work is organized upon the proper

basis and handled with an adequate staff. This would involve the employment of an
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assistant in the inspector's office to take charge of silvicultural work alone, as the

administrative work of the inspector is entirely too great to permit him to devote to

silvicultural work the time both in the field and in the office that would be necessary

to make this work a success.

Another line of work taken up during the past year and conducted with much
success was the preparation of volume tables for the important species on the East

Slope. The only tables available were those prepared by Mr. Dwight, and included

within Bulletin No. 33. These tables, of course, were not based upon any large number

of trees, and were taken in only one type, which happened to be perhaps the best type

of timber on the reserve, and a type of which not very much remains in the hands of

the Government. There was urgent necessity for volume tables applicable to the more
unfavourable sites, and especially to the stands which occur in the northern portion of

the reserve and at rather considerable elevations. In order to provide these tables, a

small crew under the charge of Forest Assistant McVickar was kept employed practic-

ally throughout the winter making measurements and plotting results, so that we now
have figures upon which we can base volume tables for practically all conditions from
the Saskatchewan river south, and for most of the conditions encountered between the

Saskatchewan and the Athabaska. There are still one or two tables needed in the

Brazeau and Athabaska Forest reserves for which adequate data are not yet available,

and which should be secured during the next season. We also secured figures upon
which to reconstruct, if necessary, the tables prepared by Mr. Dwight and published

in Bulletin No. 33. The work of computing the results of the measurements is not yet

completed, but I attach hereto volume tables for lodgepole pine and Engelmann spruce,

prepared as a result of measurements taken on the Highwood river, and based upon
diameter and total height in 10-foot height classes in one table and diameter

and merchantable height in 16-foot log lengths in the other table. Three tables will be

prepared for both spruce and pine showing board-foot contents on the basis of total

height and diameter, merchantable hight in log lengths and diameter, and cubical con-

tents on diameter, merchantable length. These tables will be applicable in three

diiferent regions of the forest reserve. Work of this character should, of course, be

under the direction of the assistant in the inspector's office above suggested.

The timber-permit business in the district, although it is rather large as regards

totals, is yet distributed over so extensive an area that it is not possible to give to

it the same close attention as in other districts. It is impossible in the Alberta dis-

trict, with forest reserves of three or four million acres in extent, for the forest

supervisor to have the intimate personal acquaintance with the timber-permit business

on his reserve that can be readily secured in much smaller and more concentrated

reserves such as those in Manitoba and Saskatchewan. A system of administration,

therefore, which gives good results in small compact reservea of a few hundred
thousand acres does not give equally satisfactory results on reserves the size of those

in the Alberta district. There is evident necessity for some form of report by forest

rangers on the timber permits handled under their supervision, so that inspection by

the supervisor may not involve a knowledge of each separate permit, but may be con-

fined simply to an inspection of a small portion of the work upon which the rest can

be judged as shown by the rangers' reports. This procedure is particularly necessary

in the Rocky Mountains, although it would perhaps not be so important on the Cypress

Hills, provided there were a supervisor for that reserve who would live on the reserve

and keep in direct touch with all lines of work, of which the most important is the

timber-permit business.

In connection with the administration of fire protection on the timber berths

within the forest reserve and the prevention of trespass on these berths or on lands

adjacent to the berths, a great deal of difficulty has been experienced, owing to the fact

that the lines in many cases, through lapse of time, or through fire, or other causes,

25—vi—
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have become obliterated. It has become urgently necessary in a number of cases, that

these boundary lines be delineated, and for this purpose plans have been made for an
examination of the more urgent cases by a qualified surveyor in co-operation with the

district ranger, so that the lines which need retracement and re-establishment may be
accurately determined. The resurvey of these lines would seem to be properly charge-

able to the berth-owners and in order to maintain the lines in proper condition berth-

owners should be required to re-blaze them and clear them out at least once every ten

years. The work of examining these lines will be completed during the next season and
the plans for this work contemplate the establishment of these lines only in the most
urgent cases and the recommendation that the berth-owners be required to re-establish

the lines wherever it appears that such re-establishment has become necessary. It

would seem fully justifiable to assess a maximum rate of damages against timber-berth

owners who, through neglect to mark up their lines, trespass on the forest reserve, as it

is impossible in many cases to determine the location of these boundaries except by
a transit survey, which none of our forest rangers are qualified to make.

A line of work which is of very considerable importance for the proper organ-

ization of the silvicultural work on the reserve is the preparation of a type map of

the entire reserve, particularly those portions which are adjacent to areas where timber

is in demand either under sale or permit. Such a map is also essential for the proper

organization for fire protection as it will be obvious that without accurate knowledge
of the location of valuable bodies of timber a proper distribution of the fire-pro-

tective force and line-up of fire-protective improvements is scarcely feasible. I will

refer to this at greater length under the subject of Surveys, as a start has already been

made on this work and much preliminary work has been done during the past season-

GRAZING.

The work of organizing the administration of grazing in the forest reserve in

conformity with the Forest Reserve regulations governing this subject had progressed

very satisfactorily at the end of the present year. The intentions of the Forestry

Branch in regard to the administration of grazing within the reserve had been rath^
extensively advertised, and has been a matter of discussion between forest reserve

ofiicers and stock-owners in the vicinity of the reserve for the past two years, so that

a fair proportion of the persons affected were already familiar with the system and
prepared to conform to its requirements, although it is a rather new proposition and
something which has never before been attempted in grazing administration in the

Dominion. Nevertheless, it was found that the scheme appealed very strongly to the

great majority of the stock-owners near the forest reserve, once it was adequately and
carefully explained to them. Practically all of the land which has been utilized for

grazing purposes and has a value for this purpose in the forest reserve south of town-
ship 19 has been applied for under the Forest Reserve regulations, and for the most
part conflicting applications have been adjusted, and the range apportioned in accord-

ance with the principles underlying the Forest Reserve regulations.

The fundamental principles underlying these regulations might be briefly stated

as follows:

—

1. The conservative use of the entire available range each year with restric-

tions that will not involve damage to the forest crop.

2. The distribution of this range among a large number of small nearby
resident farmers and ranchers, under restrictions which will not compel any onf*

privileged to use the range to run less stock than is commensurate with the

maintenance of a home in accordance with recognized Canadian standards.

3. The encouragement of mixed farming by devoting the forest reserve

range to summer use and carrying the stock thus ranged during the summer
on the by-products of the farm lands outside the reserve boundary.
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The desirability of the fundamental principles is almost universally recognized-

The only difficulties which have arisen have been in connection with a misunderstand-

ing of the administrative procedure by which the business would be handled so as ta

accomplish these objects. Almost without exception where the details of this proce-

dure have been explained opposition to the scheme has disappeared. It is highly

desirable—in fact, essential—for the continued operation of a system of grazing

administration such as this established by the Forest Reserve regulations that there

be some one officer, preferably an assistant to the inspector, charged exclusively with

the supervision' and inspection of the grazing and administrative work. There will

be ranged under this system under permit south of tEe main line of the Canadian

Pacific Railway somewhere betwen 15,000 and 20,000 head of horses and cattle, and

perhaps 10,000 head of sheep. North of the Canadian Pacific Railway there will also

be several thousand head of horses and cattle scattered over a large area of country

as far up as Saskatchewan river. The total number of permittees will probably be in

excess of 200, although exact figures are not available. All of these permits must be

renewed during the following year, and all are subject to such readjustments as is

provided for by the regulations. The amount of detail involved in the administration

of such a large number of permits over such an extensive area is very great, and it is

impossible that the inspector can continue to handle this work in addition to the

numerous other lines of administration with which he is charged.

The scheme of grazing administration is decidedly co-operative in character and

it will be found that a great deal more can be accomplished through the action of co-

operative associations in the various grazing districts than through direct action with

the numerous individuals concerned. This was recognized in the drafting of the

regulations which make provision for consultation between Forest Reserve officers and
recognized live-stock associations. Several such associations have been consulted, and
one has been formed S(?iely for the purpose of securing the benefits conferred by this

regulation. A great deal more might be accomplished along this line if there were an
officer charged specifically with the administration' of the grazing business who could

give his time exclusively to grazing work and furnish the advice and assistance which

is always found to be necessary in the organization of such associations.

The problem of providing range for sheep within the forest reserve, about which

there has been more or less agitation anti which was referred to in my last annual

report, seems to be well on the way to a satisfactory solution. Two areas of ranges in the

Crowsnest forest have been considered for this purpose. The one range occupies

a large part of the northern half of the forest lying in the valley of the Livingstone

river and its branches west of the Livingstone range. This range was, after confer-

ence with the Southern Alberta Wool Growers Association, reserved for sheep-grazing

purposes, arid tentative applications for about 10,000 head were submitted by mem-
bers of this association, subject to the results of a personal examination of the range

which they undertook to make, and also depending upon the securing of a sheep drive-

way from the Livingstone Gap to the Crowsnest branch of the Canadian Pacific rail-

way. This range will be available for use about three months of the year, and the

plans of the sheep-owners who have applied for the privilege of running sheep in the

district contemplate using it only for dry stock after shearing early in June. A very

material impetus could be given to this business were it possible to secure from the

railways special rate from Lethbridge to the summer range and back again such as is

given by the American roads for similar service in ^Montana.

The second area of range which was more extensively in demand is that lying in

the mountains east of the Waterton lakes. It was, unfortunately, not possible to meet

all the wishes of the wool-growers in connection with this range, as much of it was

previously occupied by cattle that could not be displaced without working a hardship

upon those persons who were dependent upon this range for their stock. It was, how-

25—vi—.^.^
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ever, claimed that there was additional range in the vicinity that could be used only

for sheep and which had not been taken into consideration by the Forestry Branch.

For the purpose of settling this question arrangements were made for a special exami-

nation of the range in this vicinity by a Forestry Branch officer in co-operation with

sheep owners who are familiar with the district, and if it is found, as is claimed, that

range valuable only for sheep occurs in this portion of the forest it may be possible

to arrange for its utilization by the sheep interests.

SUPPLIES AND EQUIPMENT.

In my last annual report I suggested that a very material improvement in pro-

cedure and administration could be secured if the supplies for the department both for

field and office use were standardized. Yery little progress has been made in this direc-

tion during the past year, and I would again repeat my recommendation that the mat-

ter be taken up and standard lists of supplies be prepared as a result of a special investi-

gation of the entire subject to be conducted by the head office and approved by the inspec-

tors' conference. The use of standard lists of supplies would not only very greatly facili-

tate the preparation of requisitions and avoid much unnecessary correspondence, but

would also insure a uniformity of equipment throughout the service and undoubtedly

save a large sum of money. At the present time, for various reasons, more or less

unsatisfactory equipment has accumulated because of the personal whims of officers

who under the present procedure feel free to indulge their own individual ideas as to

what kind of equipment is necessary, rather than conform to the requirements which

the combined experience of the branch has found to be most desirable. Although this

is not a matter of first importance, nevertheless it is a problem that could readily be

solved and I am convinced that the results would amply justify the trouble and expen-

vditure that might be necessary in the preparation of such standard lists.

SURVEYS.

The survey of the boundary, the necessity for which was pointed out in my last

annual report, has already been described in a previous section of this report. Two
other lines of surveys were indicated in my report as being necessary on the Rocky

Mountains Forest reserve. These were the establishment of permanent traverse lines

-along the main rivers, particularly in the northern part of the reserve, and th^ location

of administrative sites by definite surveys.

The work of establishing permanent traverses was undertaken by two parties

under the charge of Mr. B. C. Pierce, an experienced surveyor, and Mr. T. H. G.

Clunn, D.L.S., who was assigned to the branch from the Surveyor-General's office.

Two parties were organized under the charge of these men, and the work was carried

out in accordance with instructions prepared by the inspector under date of May 15,

and June 7. These instructions provided for the running of accurate traverse lines

by means of the transit along which permanent monuments were established at about

half-mile intervals. These traverses are tied to the public land survey and in all

cases close on a point on this survey. The monuments are numbered consecutrvely

and elevations were carried along by trigonometric methods, so that the elevation of

each monument is known. In addition to the primary traverse, secondary traverse

lines were run up most of the important side-streams by means of compass or traverse

board. These secondary lines are tied to the primary traverse and serve to enlarge the

scope of country mapped in from the primary line. The purpose of this work was not

only to aflFord a reasonably accurate map of those large areas of the reserve which had

not heretofore been mapped, but also to afi^ord permanent monuments from which sub-

sequent surveys of any kind whatever can be started and properly located on the map.
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Such surveys include the survey of administrative sites, of areas of land occupied

under permit, of timber-sale applications and of permanent improvements, the location

of which cannot otherwise be ascertained.

The work was started on the McLeod river by the northern crew under Mr. Pierce

and on the Eed Deer under Mr. Clunn, and the crews worked toward each other

throughout the summer. The northern crew completed its work as far south as the

South Brazeau river and the southern crew completed work north to the Clearwater

river. The interval between the two crews, comprising the drainage of the Little

Brazeau, the North Saskatchewan and the Sheep river, can readily be handled during

the next season, largely by one crew, so that by the end of the season of 1914 this work
will be practically completed as far as the reserve south of the Athabaska river is con-

cerned. •

In the southern portion of the Crowsnest forest the co-operation of the Topo-

graphic Surveys Branch was secured for the purpose of preparing a photo-topographic

map of the reserve. The crew, operating under instructions from this branch, worked
in the north half of the Crowsnest forest throughout the season and now have the map
of this portion well along towards completion. It is understood that this work will

be continued in the south half of the reserve during the next season and it would be

very desirable to have the same work carried out for the south haK of the Bow River

forest as soon as the Crowsnest is completed.

The new addition to the Crowsnest forest lying in the Porcupine hills is very

inadequately mapped, but it would seem possible, after consideration of the conditions

in this portion of the reserve, to handle the mapping most economically in connection

with a grazing reconnaissance of this portion of the reserve. I have already referred

to this in connection with the subject of grazing.

The third line of surveys, the location of administrative sites, was well forwarded
by most of the supervisors last year, so that a fair part of this work has now been com-
pleted, but there still remains a considerable number of sites to be surveyed, especially

on the Bow river and the Brazeau forests. Little work of this kind can be undertaken
on the Athabaska, for the reason that there are no permanent monuments to which
surveys can be referred, and there is, therefore, almost no chance to determine with
even reasonable accuracy the location of any body of land except at an unjustifiable

expense. The following table shows the number of adminstrative sites surveyed and
approved on the different reserves during the past season :

—

Table 11.—Administrative Sites Surveyed and Approved.

Forest

—

Number of Sites.

Bow River 5
Brazeau 1
Crowsnest 3
Clearwater 11

Total 20

So little was known of the topography of the mountain divisions of the Brazeau
and Athabaska forest, and so conflicting was the information furnished by the persons

who claimed to be acquainted with this country, that it was thought desirable last year

to have this section explored and secure a sketch map and report upon the conditions

in this portion of the reserve upon which further action could be based. The total

area is something over three million acres, so that it was important that some plans

for its protection and administration based upon adequate knowledge of conditions

be made. To accomplish this work, Mr. C. II. Morse was employed and furnished
with an outfit and one assistant, spent the entire summer exploring the mountain
portion of the two reserves from the head-waters of the Athabaska to the head-waters
of the Smoky. As a result of this work. Mr. Morse submitted corrected maps show-
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ing the courses of the streams and the location of ranges, passes and other natural

features of importance. He also prepared plans for improvements and fire protection

for the reserve, and made sketch maps of the timber resources, mapping in types in a

broad way as was rendered necessary by the character of the exploration. This is

the only portion of the reserve where exploration work of this kind is necessary, but

it would be extremely iiseful to have a map of the entire reserve showing the timber

types in accordance with the Forest Atlas legend so that more definite plans could be

made in regard to both fire protection and the administration of the timber. At the

present time there is no information of any kind available which shows the location

of the merchantable timber or the location of areas requiring special protection inside

the reserve. It would be out of the question and unnecessary under present conditions

to undertake a detailed reconnaissance, but it would not be especially difficult to make
a map of the timber resources of the entire reserve, using as a base the traverses and

other survey work that is being done, and sketching in types in a general way from

traverses along the main rivers and other elevated peaks. An experienced man on

this work could probably cover the entire forest reserve south of the Athabaska river

in two working seasons. In connection with this work the photographs taken in the

preparation of the photo-topographic map of the Crowsnest would probably be of

very material assistance. Such a map is indispensable for the systematic handling of

the timber resources of Ihe reserve, and considering its comparatively small cost it is

a work that should certainly be imdertaken as soon as a competent man can be secured

and the permanent traverse lines upon which the map will have to be based are

established.

EDUCATION AND PUBLICITY.

Owing to lack of assistance in the inspector's office, it was not possible during

the past year to carry out as fully as was desired the plans for educational work

in the district. Most of the work was continued along very much the same lines

as the previous year, although, with the exception of the organization of the library,

none of this work could be handled as effectively as it was during the year 1912.

The work of organizing the library, however, was pushed forward with fair rapidity,

and by the end of the year the Ig'reat majority of the volumes had been listed and

ordered, many of them were on hand and had already been bound and classified

and a preliminary draft of the plans for operating the library had already been

prepared. As the plans for the libraiy contemplated the establishment of a circu-

lating system and also the utilization of the library as a school of instruction

for the Forestry Branch officers through the preparation of reading lists, etc., it is

necessary that the library be much more intensively classified and indexed than would

be the case were it to be used only for reference purposes. For the forestry literature

in the library the classification prepared by the faculty of the Yale Forest School

has been adopted. For other subjects such as stock-raising and grazing, engineer-

ing, fish and game and various auxiliary subjects it has been found necessary

to prepare our own classifications as there are apparently none in exist^ce

which take iip these subjects with that detail which was believed to be desirable in

a library of the character established in this district. The work has now progressed

so that it seems certain that the organization will be completed by the end of the

field season of 1914.

The demand for popular lectures on forestry subjects which was referred to in

my last annual report still continues and offers an opportunity for educational work
which should certainly not be neglected. It was unfortunately not possible, owing

to the inadequate staff in the district, to undertake any work of this character

during the past season. Such work, however, is, I believe, of much importance, as
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by this means the aims and purposes of the forest administration can be most
directly placed before the public and many misconceptions and much opposition due
wholly to ignorance can thereby be dispelled.

Respectfully submitted,

W. N. iriLLAE,

District Inspector of Forest Reserves for Alberta.

Volume Table for Lodgepole Pine (Highwood Eh-er).—Based on measurements of

437 trees from Timber Berth No. 1,429, Bow Kiver Forest, taken December,

1913. Trees taken from a stump-height of 1-5 feet to a 6-inch top. No
allowance made for rot or abnormal defects. Board feet by Scribner Log Rule.
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Volume Table for Engelmann Spruce (Highwood Kiver).—^Based on measurements

of 553 trees from Timber Berth No. 1,429, Bow River Forest, taken December,

1913. Trees taken from a stump-height of 1-5 feet to a 6-inch top. No allow-

ance for rot or abnormal defect. Board feet by Scribner Log Rule.
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Four classes of work were carried out by the Forestry Branch this year, viz :

—

1. Forest reserve administration.

2. Surveys.

3. Fire-rangin'g on Dominion lands.

4. Co-operation with the Board of Railway Commissioners in railway patrol.

These activities will be reported on separately.

FOREST RESERVE ADMINISTRATION.

By an amendment to the Dominion Forest Reserves and Parks Act, assented to

June 6, 1913, some 1,100,000 acres were added to the forest reserve areas in the Rail-

way Belt of British Columbia by extending the boundaries of existing reserves and

creating new ones as per the following table :

—

Reserve.
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decent way. It is considered to be the duty of the Government to take upon itself the

guardianship of the future of these people, instead of encouraging them to waste years

of their life in unprofitable pursuits. This can best be done by excluding poor lands

from settlement.

By "poor lands" I mean areas such as I mentioned before, which are at high eleva-

tions, generally over 4,000 feet, where frost occurs every month of the year, and on
which only hay can be raised, and that successfully only in limited quantities in small

sloughs and meadows.
There has been in many cases a succession of entries and abandonments of lands

of this class. Encouragement of settlement on such areas is surely a mistaken policy,

which must inevitably retard the permanent prosperity of the country through the bad
name given to the whole district by dissatisfied settlers who have moved elsewhere.

Placing lands of this class in forest reserves will exclude this unprofitable settlement,

and at the same time leave the way open for the fullest use of any resources they may
contain. In this way the value of bona fide agricultural lands in the vicinity is

increased without any injustice to anybody, and in the long run the country is benefited

thereby.

There is the possibility, however, that lands which are bona fide agricultural lands

may have in some cases been included in forest reserves.

It should be the policy of the forest administration to have such lands excluded,

and thrown open for entry as soon as possible. Inspections will be made at as early

a date as possible this summer of all areas about which complaint is made.
Such areas are, however, in my opinion very small and scattered. When it is con-

sidered that the lines of these reserves were run several years ago, when there was no
hunger for agricultural lands, and when the possibilities of agriculture were presumed
to be much lower than now, I think the Forestry Branch have reason to be proud of

the scientific and conservative way in which these boundaries were delineated.

Personnel.—The administration of the forest reserves was placed under the direc-

tion of a fores: sujj-ervisor during '913.' Under this ofiicer there were two forest

assistants and five forest rangers.

The average area per ranger was increased by the additions to the forest reserves.

It amounted this year to over 183,000 acres per man. No appointments were made on
the new reserves, the fire protection being handled by the regular fire rangers on
Dominion lands as in former years.

The necessity of having the appointment of forest rangers based on their suit-

ability for the position was emphasized during the year. Several rangers were put in

charge of the construction of head-quarters, trails, etc., at the beginning of the season,

but with one exception they had to be taken off this work, as they failed to show the
requisite ability for handling work of this kind.

Improvements.—The splendid fire season rendered possible the construction of

many improvements during the year, as practically the whole staff was available for

this work.

A preliminary examination of the reserves showed that they were for the most part
inaccessible and consequently very little known. In planning the improvements for
the different units, a site for the head-quarters was first selected, and from this the
trails for which the most pressing needs were felt were located. A main ranger station
was planned for each of the five old reserves, and considerable work was done on all.

Four good stables were built and four houses begun ; a considerable amount of fencing
and land-clearing was also done. The houses are of logs, with lumber roofs and parti-
tions, and contain from six to seven rooms. Two were inhabited during the past
winter and were found most satisfactory. The responsibility for the work on these
houses was originally placed on the rangers, but as this scheme did not work out very
satisfactorily it was found necessary to have one of the technical staff almost constantly
on the ground during construction.
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In addition to the houses at the administratire headquarters of the reserve, two
shelter-cabins and a tool-cache were built.

For the purpose of opening up the reserves for patrol and administration, over

6 miles of wagon road and 48 miles of trail were buHt. About 45 miles of disused

trail were opened up, and three lookouts made accessible to the patrolmen. In addi-

tion, about a mile of fencing was done for the purpose of inclosing pastures and corrals.

In planning the trail system for the forest reserves in this province, the splendid

topographical maps prepared in 1S9S and 1899 by G. IT. Dawson were of considerable-

assistance. While, of course, these maps were not accurate in the smallest detail, they

gave the general trend of the country and showed where we could best hope to succeed

in locating a trail.

The actual selection of the routes was made in nearly every case by one of the

forest assistants, either alone or in company with someone who was considered familiar

with the country. After carefully examining all the possible locations, a final line

was decided upon and blazed. The trail-locator then met the foreman of the trail

gang, and, if possible, took him over the whole length of the trail, explaining the way
in which different problems should be met. Where possible, the supervisor also went
over the route before construction was begun. The trails were all cleared 6 feet wide,

and all stumps, boulders, etc., removed from a strip about 18 inches in width down the

centre of the right of way. On all hillsides where in the judgment of the foreman it

was deemed necessary, a grade was made, the rule being to keep short grades down to

15 per cent and, in cases where a long climb was necessary, to below 10 per cent.

Only two roads of very great importance were begun, and of these one was located

with the co-operation of the provincial roads superintendent, and the other by the

supervisor and a forest assistant.

All the trail and road work was done under the supervision of temporary men of

experience, and the results obtained were most satisfactory.

Summer Resorts.—The summer resort at Trout lake in the Long Lake forest

reserve was improved by the construction of a road parallelling the lake just behind

the lots. This makes all lots readily accessible to town by motor. Several fine sum-
mer-houses were constructed on lots during 1913, and the whole project is well on the

way to becoming a very successful simimer resort.

Camping at Trout lake has been restricted to certain localities under permit. In
this connection, twenty camping lots were surveyed by forest officers for the use of
persons desiring a private place all suromer. In addition to this, a general camping
area was laid out.

Fires.—The past summer in British Columbia was an unusually wet one. With
th» exception of a short period in the early spring, and another similar period shortly

before the snow came, the timber never got an opportunity of getting dried out enough
to ( ause worry over the fire situation. On forest reserves during the season there were
only four fires, two of which occurred in the early spring. In all about 30 acres were
burned over. Fire fighting on the forest reserves cost $121.97, and the total damage
to the forest was negligible. These favourable weather conditions were most for-

tunate, as they enable the newly appointed men to get acquainted with their districts.

learn the points of greatest danger, and plan means of approach to each.

The principal sources of danger in this country are campers and lightning. The
former are rather confined in their operations, but the latter is likely to strike any-
where.

By close supervision of the camping places, posting notices, clearing away inflam-

mable debris and appealing to the reason of the campers, it is hoped that this source
of danger will soon be practically eliminated.

The lightning danger will always be with us and the only way of coping with it

is by keeping well placed and vigilant lookouts, and having a sufficiently intensive

trail-system to allow of reaching fires easily.
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Disbursements.—During the past year disbursements amounting to $35,127.24-

were handled from this office. Owing to the absence of clerical assistance, combined

with the introduction of an entirely new system of account-keeping, some difficulty

was at first experienced in making proper returns to head office. A clerk whose entire

time is devoted to the accounts was added to the staff during the summer. In future

there should be no difficulty in keeping records and accounts correct and up-to-date-

The system of accounting which has been in use during the past year has been found

very satisfactory and has simplified to a great extent the problem of keeping accurate

account of costs. In connection with the latter much information of value for pur-

poses of comparison has already been obtained and efforts will be made to summarize

this and make it as useful as possible in working out plans for the reduction of

expense.

Silviculture.—During the past field season the technically trained members of the

staff endeavoured to obtain what information they could in connection with the silvi-

cultural conditions upon the reserves, although no special efforts in this direction were

made. During the winter, however, the reconnaissance survey carried out under
Messrs. Wallensteen and Parlow in the Long Lake and Tranquille reserves obtained

a great deal of information. In general, it may be said that the whole of the Dry
Belt region between the altitudes of 3,500 and 5,500 feet is covered with lodgepole pine

forest which has all been repeatedly swept by fire, and is, as a result, of many different

ages. The burns are from five to one hundred and twenty-five years old, and from a

few acres to somewhat over half a township in area. In a few cases areas were exam-
ined, which had been burned over repeatedly with the result that reproduction had
been greatly reduced. One tract in particular is now entirely devoid of any trace of

reproduction, and in the absence of seed trees there is very little hope of a stand being

re-established for many years to come. This state of affairs is very significant and
indicates the great importance of adequate protection in a country which, as in the

present case, is so absolutely dependent on forest cover for regulation of its water-

supply.

The lodgepole pine here seems rarely to reach merchantable size and most of it

would never even do for ties. The small size of the timber seems to be primarily due
to site conditions, although the density of the stand on poor soils may be another
factor. It is probable that rational thinning would stimulate growth.

The appearance of great quantities of spruce reproduction under the lodgepole

would indicate that here, as in the United States, the lodgepole type is temporary,
and that if fire could be kept out a valuable spruce forest would replace it.

The Douglas fir and yellow pine are the only other trees of importance in the
region. Both appear in open and park-like stands below 3,500 feet. The fir is, as

a rule, limby and crooked, although the pine is of fairly good quality.

There is at present in the Dry Belt no demand whatever for timber on the forest

reserves, and it is unlikely that timber-sale business on them will develop for some
years to come.

Trespass.—Very little difficulty has so far been exi)erienced with timber trespass

upon the forest reserves in British Columbia. The principal reason for this is that

in most places there are considerable areas of timber-covered Dominion lands which
are much closer to the settled districts than are the forest reserve boundaries. It is

due to this fact that while a thriving trade is carried on each winter in cordwood and
lumber sawn by portable mills there is practically no demand for forest reserve timber
and consequently little incentive to steal.

The permit business during the past year was practically negligible, on account
of the reasons mentioned in the remarks on trespass.

Survey.—After the close of the improvement work a considerable portion of the
reserves staff became available for investigatory work and a survey party was organized
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to work under Mr. Wallensteen in the Long Lake and Tranquille forest reserves. The

general instructions of the party were to locate the boundaries of all important timber

types, to map all areas which would be suitable for cattle and sheep grazing, to survey

existing trails, and to make recommendations regarding the fire-plan for the reserves.

The party consisted of a chief, three assistants, and a cook. The intention was to

have two working units of two men each. The results were quite satisfactory, the

information sought was obtained, and practically the whole of the two reserves covered.

During the period of operations the whole region was covered with a heavy mantle

of snow, but this, although it made moving- camp difficult at times, was in other ways

of considerable assistance, as areas which in summer are practically inaccessible on

account of the windfall, were reached with ease on skis. The party moved from time

to time by means of a Yukon sled and a toboggan pulled by hand. All the members

were equipped with snowshoes and skis. The former were necessary when pulling

on the toboggan or climbing mountains, but the latter were found much more satis-

factory wherever the upgrades were not heavy. Considerable personal skill is needed

in handling skis, but almost any healthy man can use them to advantage after two

or three weeks practice.

A detailed report of the work is in process of preparation by Hr. Wallensteen.

This will include accurate maps of the topography of the regions covered, and will

give the location of all improvements, both existent and projected. It is hoped to

continue this work until a thorough knowledge of all the reserves has been obtained.

The winter survey seems to be a very suitable way of utilizing the services of

permanent employees during the winter. In this way not only is there obtained

adequate return in labour at an otherwise slack season, but the work itself is of great

benefit in educating the ranger staif in forestry work of numerous kinds.

Pish and Game.—The areas in which the forest reserves in British Columbia are

situated are famous for the fish and game which is found within their limits. Trout
lake (Fish lake) in the Long Lake forest reserve is one of the most noted fishing

resorts in British Columbia. The game is all under the control of the Provincial

Government and up to the present the Forestry Branch here has made no effort to

take any part in the administration of the game laws. Here, as in the Eocky moun-
tains there are those who consider that the forest reserve should be closed for himting,

but I believe that such an action is quite unnecessary' and would only serve to

increase the troubles of the forest officers and to decrease their popularity. The
inhabitants as a whole respect the game laws and the provincial officers do their best

to keep the number of offenders as small as possible.

The fishing within the forest reserves is handled by the Dominion' authorities,

and it has lately been apparent that some regulation of the use of the lakes is neces-

sary. Owing to the elevation of the lakes in forest reserves and the consequent late-

ness of the break-up, spawning does not begin in' the streams which feed these lakes

until the middle of May or the beginning of June. If fishing is allowed in these

creeks while spawning is in progress, tremendous quantities of fish can be shovelled

out of the streams with ease, and the available stock for lakes will soon be exhausted.

To prevent the possibility of this it lias been deemed wise to continue the close season
within the reserves until June 16, and this year fishing will not be allowed until that

date.

Having made this restriction, and one pertaining to the per diem catch, it wiU
be necessary for the Forestry Branch to enforce them. Little difficulty is to be
expected in this regard, however, as the fishing is confined to a very limited area.

Supplies and Equipment.—The remarks made on this subject by the District

Inspector for Alberta in Appendix 3 of your report for 1912-13 are applicable to this

district during the past year. The principal difficulty in requisitioning supplies from
Ottawa has been the lack of a check-list to enable us to state clearly just exactly what
we needed.
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The property-card record system by articles has proved satisfactory.

It should be possible, however, in' addition, to work out a cross-reference system

whereby the total accountability of any subordinate forest officer who is charged with

property from this office can be obtained without the necessity of going through the

cards.

The establishment of a system of this kind is being gone into at the present time

by this office.

Education and Publicity.—^No organized campaign of publicity has been made

in conn'ection with the forest reserves administration in British Columbia, but the

members of the staff have been instructed at all times to explain to people the aims

of the Forestry Branch and the means which it is adopting to secure the enas in

view. It has been found that some misconceptions prevailed which resulted in a

feeling of antagonism in some instances. It has been the practice of all forest

officers to correct erroneous impressions wherever they are found and thus gradually

the view-point towards the reserve policy is being changed from indifference or anti-

pathy to interest and support.

Grazing.—During the past year I have paid considerable attention to the questions*

arising out of grazing of live stock on the forest reserves in this district. The amend-

ment to the Forest Eeserves and Parks Act of June, 1913, increased the forest reserve

area by about 200 per cent, to a total of some 1,600,000 acres. At the present time

practically all the non-agricultural land in the Dry Belt is in the forest reserves. Of

this country I have estimated that approximately 660,000 acres are available for cattle

and horse range. In addition to this there are over 250,000 acres of lodgepole pine,

timber-grass country in which horses and cattle will not graze but which may be suit-

able in considerable part at least, for sheep range. There are also some 80,000 acres

of highland range situated above timber-line at an elevation of from 6,000 to 7,500

feet, which contain a very luxuriant growth of grass, vetches, pea vine, etc. This will

make good horse or cattle range, but requires herding, on accovmt of flies and lack of

salt, so that for some time to came, it can be utilized for sheep only.

Estimates have been prepared showing the approximate carrying capacity of

forest range in this district. This has been compiled on the basis of allowing 40 acres

as sufficient to provide feed for four months for each head of cattle or horses and 13

acres for each head of sheep. The table shows a minimum carrying capacity of 16,462

head of horses or cattle .and 2r5,625 head of sheep.

Most of the forest range in this district is available for summer use only. In
most places grazing should not be allowed much before June 1, in order to allow the

young grass to obtain a start and the range to dry off, so that damage by trampling

will be avoided. By early October the cattle come out of the forests of themselves-

80 that approximately four months can be considered an average grazing season.

Stock-growing at the present time is practically confined to horses and cattle;

this has been a long established industry in this district. Misuse by overstocking of

accessible range in the past, and the steady influx of settlers, who secured the best-

areas and the watering places on leased lands, caused a decrease in the number of

stock some few years ago. Within the last year or two, however, the continued high

price of beef has given a new impetus to the industry. More remote forest ranges are

being opened up, and the number of stock in the country is increasing again. Besides

this increase of stock by the ranchers we have another one, which j'ear by year is

increasing in importance, making itself manifest, namely, the gathering together of

small herds by the numerous homesteaders and sraaU settlers.

Stock hold in this way will in the future by far outnumber that held by the

present large owners. Indications, indeed, point to the fact that eventually all the

industry will be devolved into these small holdings.
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This state of affairs, namely, the necessity for using forest range, and the advent

of the small owner into the question, makes it specially important at this time for the

government to take steps to see that all the range possible is conserved and adminis-

tered so that depreciation will not again occur. Inasmuch as this range is within

forest reserves this work devolves on the Forestry Branch.

Proper range administration will mean the careful managing of allotments so

that the fullest use can be obtained by both small and large owners, while at the same
time forage conditions are improved from year to year.

The regulations drawn up by the Foresti-y Branch last year and passed by Order.*

in Council, dated August 8 and September 24, 1913, are suited, with some minor alter-

ations, to accomplish this result very satisfactorily. These regulations p-rovide for

administration of grazing on forest resei-ve range under a permit system similar to

that which has been so successfully carried out on national forests in the United

States. Unfortunately, however, they were not well received by the stock-growers in

this district, and their enforcement has, therefore, been delayed one year until the

matter can be worked out to mutual satisfaction. A brief account of conditions and

the proceedings leading up to the taking of this action by the department will prob-

ably be the best way to explain matters.

To begin with, no action had been taken by the department to enforce the provi-

sion of section 17 of the Regulations for Dominion Forest Reserves of 1910 which

prohibited the grazing of live stock on forest reserves. All such regulations have been

a dead letter in this district, and stock have ranged free on forest range since the

inception of the industry here many years ago.

This neglect on the part of the Government for so many years led the leaseholders

to understand that a lease of grazing land carried with it the right of free use of

forest range lying in the mountains behind. Consequently, the proposal of adminis-

tering this resource came as a disagreeable surprise to the members of the ranching

industry.

Owing to the lateness of the season no attempt was made to enforce these regu-

lations in 1913. It was considered advisable, however, to have the proposals thor-

oughly understood by the stock growers in plenty of time to come to an understanding

before the grazing season opened in the spring of 1914. Therefore, on the 29th

November, the district inspector issued an invitation to the members of the ranching

industry to meet at the Forestry Branch office at Kamloops to discuss the questions

which would arise out of the enforcement of these regulations.

As was anticipated, the stockmen present at this meeting voiced disapproval of

the policy which would compel them to pay for forest range which had been used by

them free of charge in connection with their leases, from the earliest settlement of

the country.

Outside of the general objection to further taxation, the stock-owners' principal

objection to the grazing regulations were directed against sections 40 and 43. Sec-

tion 40 requires a minimum fee of 25 cents; which means payment for five months
pasturage at the minimum fee of 5 cents per head per month. This they considered

unfair in a country where stock did not spend all their time on the forest range.

Section 43, which requires notice for the movement of stock on and off the

reserve, was also declared impracticable.

After considering these matters thoroughly, in accordance with instructions

from the director, I suggested amendments to these sections designed to obviate these

difficulties. These amendments, which were also submitted to the public through

the Ivamloops Farmers' Institute, recommended a separate classification' of range in

British Columbia as " on-and-off " range, and provided a procedure for the taxation

of grazing only for such times as the forest range was actually used by the stock of

the permittee, although the permit would run throughout the entire grnzing season.
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I also recommended that the provisions of section 43 do not apply to the case of

" on-and-ofi " ran'ge, and that, in place of notice of movement of stock, the permittee

should make an affidavit within ten days of the time the stock was moved on or off

the reserve, giving the particulars thereof.

The Farmers' Institute, after discussing these points, passed a resolution asking

the Government to fence forest reserves before attempting administration.

A general meeting was called on' February 18 at the Council Chamber, Kamloops,

by the Farmers' Institute to discuss the whole question further. I hurried back from

Ottawa to attend this meeting. In my address before it, I first announced the inten-

tion of the department not to enforce these regulations in British Columbia durin'g

1914. I then pointed out the impracticability of the Government fencing forest

reserves with a total length of boundary of not less than 900 miles. After reviewing

briefly the proposed amendments to the regulations, I made the suggestion that those

present at the meeting form themselves into a co-operative association as laid down in

section 54 of the regulations, and that they should appoint an executive with authority

to act for the whole association.

I also suggested the advisability of the Dominion Forestry Branch requesting

the United States Forest Service to lend us a grazing expert who would go into the

whole question thoroughly and report.

The reason for doing this was that the whole question of the administration of

forest range on a permit basis has been very satisfactorily worked out in District

1 of ihh United States Forest Service under natural conditions practically identical

with those in the Kamloops district. They have also developed an' expert personnel

for this administration, thoroughly acquainted with the stock-growers' side of the

question as well as the objects of the Forest Service. Therefore, if we could borrow

a competent man temporarily from the United States Forest Service, we could get

a thoroughly reliable and unbiassed investigation of the whole question here, which

would take into consideration the necessities of the situation from the stock-growers'

point of view, as well ag the requirements which good forestry practice would dictate.

Eecommen'dations from a man of this character would be very valuable to the ranch-

ing industry as well as the Forestry Branch.

Neither of these suggestions met with a favourable reception. The first was
refused because the majority opinion was that no regulations were wanted on any

basis, and that the stock-owners should do nothing whatever in this matter.

Tiie second was objected to mainly on the ground that no outside interference was
necessary. It would, however, be more consistent with true patriotism to try a'nd

benefit by the experience of others than to force upon ourselves the necessity of obtain-

ing the same results by the roundabout and expensive method of making all the same
mistakes which were made on the other side and finally reaching the same result which

we might have obtained more quickly and economically by heeding the lessons their

experience can teach us.

The suggestion for the formation of a Stock-growers' Association, however, bore

good fruit for at a meeting of the members of the industry held at Kamloops subse-

quently the British Columbia Stock-growers' Association was formed.

In this condition the matter rests at the present time. It is to be hoped that your

attendance at the meeting of the association at Ashcroft on June 2 next will clear up

the situation. There is no doubt at all that economic conditions demand administra-

tion of the forest range, and this will have to come eventually. The department has

treated the stock-growers in a fair way in inviting their co-operation in formulating

the basis of such administration. It is to be hoped, therefore, that tliey will conclude

that it is to their interest, as well as to that of the community at large, to meet thfl

department in attempting a solution of this question.
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SURVEYS.

In accordance with the policy of the Forestry Branch to define the boundaries of

all tracts of non-agricultural lands in the Railway Belt, two forest survey parties were
placed in the field in May, 1913, for the purpose of makino- such examinations.

Each of these parties was equipped with a democrat and light team which could

also be ridden and packed, and two saddle-horses. A cook and packer were attached

to each party. Tents were of silk, and all equipment supplied was as light as possible

for ease in packing.

Of these, Survey jSTo. 1 was in charge of Student Assistant F. Bruce Robertson,

of the Faculty of Forestry, University of Toronto, who had spent the summer of 1912

in this district. He was assisted by E. B. Prowd, of the same forestry school.

This party examined the proposed southerly extension to the Hat Creek forest

reserve and the country lying on both sides of the Eraser and Thompson rivers between
North Bend and Spences Bridge. This work was completed on August 15. From
liei-e a move was made to the country lying east of the Okanagan valley and IMara lake,

including the west slopes and interior valleys of the Gold range in the south half of the

Railway Belt.

Survej'^ No. 2, in charge of Student Assistant C. R. ]\lills, assisted by H. A. Parker,

both of the Faculty of Forestry of the University of Toronto, spent the first half of the

summer examining the country lying south and east of the Eraser river in the Coast

district of British Columbia, comprising the Hope mountains. About the middle of

July this work was finished and the party with its equipment, was brought through the

Hope mountains via Coquihalla pass to Kamloops. From here the party examined
lands lying north of Shuswap lake and Eagle river. On September 1-t Mr. Mills com-
bined his party with that of Mr. Robertson and together they finished examination of

the east side of the Gold range in the Columbia River valley near Revelstoke.

Altogether the boundaries of 4,748 square miles of proposed new forest reserves

were examined by these parties as follows :

—

Survey No. 1 y. 1,880

Survey Xo. 2 2,069

Combined parties 799

4,748

The agricultural lands question in forest reserves in the district has led some people
to criticize the nature of the boundaiy examinations for forest reserves. It might,
therefore, be apropos to quote from my letter of instructions 'to Survey Party No. 2,

that part relating to this question, which is as follows:

—

" Lands to be included in the reserve should be, as far as possible, only such
as are absolute forest lands.

" In a country such as British Columbia, where farm lands are relatively

veiy scarce, the settler should be giVen the benefit of the doubt in a case of any
land of uncertain value for agricultural purposes. In this connection I would
advise you to keep your eyes open and tiy to ascertain just what kinds of lands
will be homesteaded in the district in whicb you are working. This will help you
to form your judgment as to the status of the lands examined.

" Land is to be considered to be non-agricultural if the soil is pure sand or
gravel, but a better criterion for your purposes is the nature of the slope and the
elevation. Except in very exceptional cases it is not advisable to include any
river or creek valley or bench-lands in the reserve. The inclusion of such lands
always gives rise sooner or later to conflict with squatters. All reserve lands can
be kept well on the hill or mountain slopes without doing any harm. In this

connectioTi it will be necessary to make flying trips with a pack outfit up the

25—vi—
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various creeks flowing into the Fraser from the south to see if there are any lands

within their valleys which could possibly be used for agricultural purposes. It

will also be advisable, if possible, to penetrate right through to the south side of

the Railway Belt in one or two places in order to ascertain whether the southern

limit of the Railway Belt could be followed altogether as a southern boundary

of the proposed forest reserve."

These instructions were carried out very thoroughly, as far as I can ascertain, and

I feel we can be fairly confident that the lines delineated will stand the test of time

satisfactorily. ^

IIRE RAKGIXG OX DOMINION LANDS.

The fire season of 1913 in the railway belt of British Columbia was probably

the most successful from the protective point of view in the history of the country.

While a large part of the credit for this must be given to adequate and well distri-

buted rainfall throughout the entire season, still the increased efficiency in the patrol

force was also an important factor, as evidenced by the large number of fires which

were extinguished in incipient stages compared with those which got away.

The fire-ranging work was organized in three districts, namely, Revelstoke,

Salmon Arm and the Coast, under the general supervision of this office. These

districts will be taken up separately.

Revelstoke District.—The boundaries of this district are the same as outlined

in my report of last year.

Two additional rangers were appointed, making a total of fourteen iu all.

These men were under the direction of Mr. T. Wadman, chief fire ranger at Revel-

stoke. Of Mr. Wadman's work both in field and office, I cannot speak too highly.

Of the fires occurring in this district during the season only one caused any

trouble or expense. This was extinguished at a total cost of $116.50. Inasmuch as

it burnt over mostly logged-off land, it was a benefit in that it cleared up a large

amount of inflammable debris without doing any great injury to sui-rounding timber.

The following table shows the number of fires in this district and their causes:

—

Railways 7

Campers 4

Tramps.. H
Lightning 15

Unknown 23

The co-operative agreement with the Provincial Goverimient with regard to the

issuing of permits fox burning was carried out during 1913. This agreement was

a very great help in forest protection, as it gives to the organization responsible for

the prevention of fires control of the fire situation. Under it the ranger knows that

he is the only man in his own district who is authorized to grant permits for fires,

and he can therefore tell at any time whether any fire which is occurring is legal or

othei-wise.

A co-operative agreement was also made with the Provincial Government for

the construction of a telephone line up the Big Bend of the Columbia river from

Revelstoke. This line was built by the provincial Forest Branch, and that part

within the Railway Belt was taken over by the Dominion branch, which pnid the

'cost thereof. The Big Bend country is a very heavily timbered country in which

the fire hazard is abnormally high. Transportation facilities are very poor. It

was, therefore, very important for fire-protection purposes, that a means of com-

munication should be established between Revelstoke and this country, both from

the standpoint of the government and from that of the lumbermen who had large

interests at stake in that district. This telephone line, therefore, should pay for

itself many times over in the increased protection which is afforded to this district.



vi REPORT OF THE DIRECTOR OF FORESTRY 83

SESSIONAL PAPER No. 25

The excellent season of 1913 enabled us to inaugurate the construction of per-

manent improvements for better fire protection in the Eevelstoke district. The
first start of this kind of work was .commenced last fall, when 15 miles of trail

were built. These trails were mostly to lookout points and will give much better

control of the fire situation in the future.

Three boats were also bought for crossing the Columbia river at different points.

The construction of these improvements is a verj^ great step in advance, not
only on account of opening up the country, but because they have shown the fire

rangers that the govcj-nment is in earnest in its efforts to secure adequate fire protec-

tion. The rangers have in every case been very anxious to be allowed to undertake
work in their districts, and have shown much more enthusiasm and interest in

their work as a result of being allowed to construct a few improvements. It is

planned to carry on this work from year to year until the whole country is -asily

accessible, so that the fire hazard is reduced to a minimum.
A meeting of the fii-e rangers in the Revelstoke district was held in Revelstokc

at the close of the fire season, on October 10, 1913. At this meeting, resolutions

were passed commending the Government's action in inaugurating improvement
work. Discussion also occurred on the question of slash disposal, which has always
been the greatest source of fires in the Eevelstoke district. In this connection the

district inspector reported to the meeting that an appropriation had been authorized

by the director for some experimental burnings by the Government for the purpose
of obtaining' data which could be shown to the lumbermen, to prove to them that

slash-burning was an economical business proposition from their own point of view.

Experience in the United States has shown that it is not the cost of slash-burning
operations which primarily prevents the lumbermen from doing this work, but rather
an-unwillingness on their part to take responsibility for setting out fires which might
get beyond control, and do damage to property belonging to themselves or other
people. Where the Government, or a fire-protective organization has been willing to

assume this responsibility, the lumbermen have, in practically every case, been
found willing and anxious to have the slash burnt up, and to pay the cost thereof.

It was expected that some experimental work of this kind would be undertaken in

October, 1913, but unfortunately weather conditions were so bad that this could not

be done. At the time of writing, however, arrangements are under way for the carry-

ing out of this work in the near future. For this purpose one of the oldest and most
experienced of fire rangers in the employ of the Dominion Government in British

Columbia, Mr. Frank Ashdo-\vn, of Golde^, has been appointed slash-burner for the

Railway Belt. Mr. Ashdown will make investigations and carry out slash-burning

operations in co-operation with the lumbermen in the Railway Belt.

At this meeting also there was considerable discussion regarding the efficacy

of the fire patrol along railway lines established by the Board of Railway Commis-
sioners, and the following resolution was passed:

—

" Whereas we understand it is the intention of the Board of Railway Com-
missioners for Canada to compel the Canadian Pacific Railway Company to

establish a fire patrol of sufficient intensity to allow the Dominion fire rangers

to leave the fire protection of the lines of said railway to them.
And whereas we are of the opinion that this state of efficiency cannot be

obtained until special Canadian Pacific Railway patrolmen are appointed who
shall give their whole attention to this matter.

Resolved, that this meeting recommend to the Board of Railway Commis-
sioners that such special patrolmen be required to be maintained by the Cana-
dian Pacific Railway."

This matter will be discussed later ii^ connection with the section of this Report
dealing with the Board of Railway Commissioners and railway co-operation.

25—vi—6| •
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With regard to the resolution which was passed by the rangers' meeting in 1912,

which was included in my annual report for chat year, concerning the slash left along

the rights of way of provincial roads, the fire rangers, at the meeting in October, 1913,

reported that, in the cases of most new roads constructed by the Provincial Govern-

ment, the slash and other debris from rights of way cleared had been properly disposed

of at the time of construction. No action, however, has been taken by the Provincial

Department of Public Works with regard to disposing of debris along roads already

constructed.

Salmon Arm District.—The boundaries of this district are the same as outlined

in my annual report of last year. Three additional rangers were taken on here also,

making a total of sixteen. The addition of these men enabled us to give fairly satis-

factory fire protection to all parts of this district. These men were under the direc-

tion of Mr. James Evans, of Salmon Arm, as chief fire ranger, whose efficient work

in the field deserves commendation.

Burning permits were issued by our rangers alone in this district also, in accord-

ance with the agreement entered into with the Provincial Government, and a con-

siderable part of the rangers' time was occupied in supervising this work. Consider-

able satisfaction has been expressed by the public throughout the country at this

arrangement, which enables them to get their permits at their own residence, instead

of forcing them to come to town at inconvenient times to meet the forest officer, as was

done under the provincial regime. At the same time we were enabled to make an

inspection in every case of the locality to be burnt, which was never attempted in the

old days.

A start was made in the construction of improvements in the fall of 1913 in this

district also, which, though small, has had a good effect, both in increasing the esprit

de corps of our rangers, and in showing to the public that the branch really means

business in its eft'orts to secure fire protection.

Some 10 miles of trail were constructed in the most inaccessible portions of the

district.

The fire boat on Shuswap lake was overhauled at the beginning of 1913 and a new

engine installed. These repairs were badly needed, and put the boat in good shape for

the work it had to do.

A supplementary appropriation was passed for the construction of a new launch

for Shuswap lake, but this was delayed so long that the boat was not finished xmtil

after the close of the fire season. This new boat is better designed to meet the con-

ditions on Shuswap lake, and will be put into commission at the beginning of the fire

season of 1914. The old boat will be transferred to Adams lake, where it is expected

it will render valuable service.

The creation of new forest reserves in the Salmon Arm district will make necessary

re-arrangements of fire-rangers' districts. This was not effected last year, however,

as there was no appropriation available for organization of administrative work on

these new reserves. The fire protection was therefore handled on them by the fire-

rangers as in the past.

The following table gives the number and causes of fires in the district :

—

Railway 1

Settlers 1

Campers 2

Lightning 4

Unknown 4

Other causes 1

Not classified 13

Coast Fire-ranging District.—The Coast fire-ranging district extends from North

Bend to the western limit of the Railway Belt. It falls into two natural divisions,

viz.: (1) Mountain and (2) Valley.
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The Mountain division includes all of the Belt on both sides of the Fraser.

between North Bend and Hope, thence on the south side of the river southwest to

Cultus lake and on the north side westerly to the north arm of Barnard inlet, keeping

an average distance of about miles back from the river.

The Valley division comprises the lower Fraser flats from Agassiz to the coast.

A description of the timber resources of this country, found in an appendix of

your report for 1912-13, being the report of a reconnaissance survey by Mr. Wallin,

need not be repeated here.

The fire hazard in this district is probably one of the highest in the world, espe-

cially in the timbered portions of the Valley district, and on the transition hill coun-

try along the borders thereof.

This hazard is largely human in origin, owing to the presence of a very dense

population, settled in a country where timber growth is very dense and luxuriant.

This results in numerous large accumulations of slash extending in some places, not-

ably south of New Westminster, where subdivision has been carried out, for miles along

the main highways. While the Coast is in the main a country of heavy precipitation-

yet there appear periods of drought sometimes protracted for weeks at a time. Unfor-

tunately, moreover, these are most liable to occur in the early spring and in fall, at

times when the accumulation of dead matter from last season's growth is not covered

up with green vegetation. A fire, therefore, occurring at such a time in the valley

division covdd run for miles through a densely settled country, and, besides, destroying-

many million feet of tremendously valuable timber, would do incalculable damage to

property, and probably result in a large loss of human life.

The great anxiety of settlers to clear wooded land and the absolute necessity of

using fire as the only means of accomplishing this result make the danger of such a

national calamity always imminent in dry seasons. Therefore, any system of fire

protection in this country, to be adequate, must be designed to obviate this hazard.

I found, on taking up the question of organizing the fire ranging on the Coast

district in the spring of 1913, that the needs of this country had not been thoroughly

appreciated in the past. After going thoroughly into the question with the Crown
Timber Agent at New Westminster, who handles the fire-ranging business for the

Forestry Branch, I recommended the employment of four additional rangers, bringing

the total number in the Coast district up to twenty-five, or one man for every 92,000

acres. This force, augmented in dry seasons by extra temporary short-time guards-

and provided with the necessary trails, lookouts and other improvements to open up
the country, should suffice to give adequate protection.

This force is directed by Mr. E. W, Beckett, Crown Timber agent at New West-

minster, assisted by Mr. James Selkirk, Chief Fire Ranger. These men have the

interests of the Forestry Branch and the- protection of their district at heart, and.

knowing local needs and conditions as they do, are making a record of which they may
well bo proud, as the fire-table below will show. Credit is also due to ^[r. Walmsley.

of the Crown Timber Office at New Westminster, who has liandled all the records and

accounts in connection with our work in a very satisfactory manner. The following

is a list of fires, with their causes, for the season :

—

Railways 50
•Settlers 18
Campers 36
Tramps 5

Engines 5

L.ightninff 13
Unknown 6

Others 11

Out of the 114 fires which occurred in the Coast district during 1913 only two

caused any expense iu fighting. Of these the fire on timber berth " X " did much
good l)y having cleaned up a large area of heavy slash, while, the amount of timber

destroyed was very slight.
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The issuing of permits for burning was retained by the Provincial Government
during 1913, and while the Dominion rangers were advised in nearly every case in

which a permit was issued, yet it is thought that better control of the situation could
be obtained were our own men to have charge of this work. In this way, not only
would the organization responsible for the protection of timber handle the setting out
of fires adjacent thereto, but much needless duplication of fire-wardens and consequent
expense would be saved by the Provincial Government. I am glad to say that just u
week prior to the time of writing an agreement was completed whereby this work will

be handled by Dominion fire-rangers in the future.

The employment of extra rangers so depleted the appropriation available for tho

Coast district that improvement work was not possible until the fall, when it was
found possible on account of the good fire season to devote a little money to this work.

The start made, while small, has encouraged the rangers greatly, and it is expected

that further work will be done during 1914.

Some ten miles of trail were constructed and three cabins built back in the moun-
tains to serve as headquarters for rangers in inaccessible districts.

A fine fire-boat was constructed for use on Harrison lake and the Fraser river,

but owing to the late date at which tTie appropriation became available it "wa8 not

completed until last winter. This boat is, however, in commission at the time of writ-

ing, and should give very valuable service.

The first ranger meeting ever held in the coast district was held at New West-

minster at the close of the fire season on October 2. It was attended by all the rangers

in the district. Discussion took place on many subjects of prime interest in forest

protection, such as disposal of slash, issuing of permits, methods of fire-fighting, etc.

Several rangers came prepared with improvement plans of their district which showed

much care and thought in development.

This opportunity for the interchange of views was very much appreciated by the

rangers, and aroused great enthusiasm. It is hoped to make the meeting :i yearly

affair in each district.

R.ULWAV COMMISSION CO-OPERATION.

The co-operative agreement between the Fire Inspection department of the Board
of Kailway Commissioners and the Dominion Forestry Branch with regard to the

handling of the railway patrol required by the Board under general order 107 was
carried out during the fire season, 1913. Districts 1 and 2 of the British Columbia
division of the Canadian Pacific railway were handled under my supervision as fire

inspector for the Railway Belt.

Representations were made by the Canadian Pacific Railway to the Railway Board
for a decrease in intensity of the patrol required by the board on the basis of the use

of oil-burners through forested sections. In my annual report to the chief fire inspec-

tor for 1912, I pointed out, however, that this conversion had been only incompletely

carried out, as coal-burners were operated quite frequently over the lines. For this

reason, and because the condition of the right of way was very unsatisfactory, so that

any sparks from coal engines, cigarette or cigar stubs from trains or carele.-s use of

fire by tramps along the right of way, would almost certainly get away in dry weathe •,

I recommended to the chief fire inspector that the original special patrol measure-
specified be required for 1913. I also asked for a responsible man at the head of th<^

railway patrol with whom I could deal authoritatively in all matters pertaining to this

work.

Owing to objections by the Canadian Pacific Railway, neither of thisr recom-

mendations was carried out by the board. All that was required of the railway com-
pany was a section patrol by regular employees in conjunction with their ordinar.v

work.
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Wheu the co-operative work undertaken bj' the Dominion Forestry Branch with

the Board of Railway Commissioners was inaugurated, it was the idea of the former

that this work should be so organized as to make the railway company provide patrol

along railway lines sufficient to make the said lines fire-proof. It was, accordingly,

thought by the Forestry Branch that we should be enabled to dispense witli patrol

work by the Dominion fire rangers along railway lines altogether, and thus for the

same money give much better protection to inaccessible regions lying back from the

railway, which have hitherto been unprotected. Unfortunately, however, these patrols,

as established under the order of the Board to date, were not of such a nature as to

warrant the Forestry Branch in withdrawing its own patrol force from the region of

the railway. This is manifested in the fact that the forty-two fires set by loc; motive

sparks were all extinguished by the Dominion fire rangers. It is evident from this

that if the right of way of the railway company is to be protected by the company to

such a degree that all fires started will be checked before they get away, increased

patrol requirements will have to be ordered by the board.

Recommendations were made again to the board in my annual report for 19l:^>

for the placing of this patrol work under a special organization. In this report I

stated that, unless the action was taken, the whole co-operative scheme undertaken by

the Forestry Branch with the Board of Railway Commissioners in connection with

order 107 would be of little use to the Forestry Branch so far as it wovild relieve it of

the patrol of railway lines.

Under the section-patrol system I do not believe that the Forestry Branch, which

is, in the final analysis, responsible to the people of this country for the protection

of timber from fire, will ever be able to entirely withdraw our fire-patrol organiza-

tion from the vicinity of the railway.

With regard to the patrols specified by the board for 1913 I would say that every

effort was made by the Canadian Pacific Railway officials to comply with the require-

ments of the chief fire inspector. My recommendation's secured prompt attention,

and, although some orders issued by higher officials seemed to lose force in the process

of filtering down to the actual men who did the work, nevertheless, on the whole,

credit is due to the company for the way they handled the whole business.

In my report for 1912 I stated that conversion to oil-burners between Kamloops

ill id Revelstoke was completed during 1912. Increased traffic, however, rendered

necessary the introduction of new motive power by the company on district 1. These

engines were coal-burners, which, during the early part of the season, were operated

at various times throughout the whole district. Representations made by me to the

company resulted in action being taken by them limiting the use of coal-burners to

the division between Kamloops and Revelstoke, so that after the 1st of July no coal

burners were operated on regular trains between Revelstoke and Field. Several

cugiues were, however, being used by contractors on double-tracking between Revel-

stoke and Field throughout the season. It is probably true that the use of oil as fuel

will reduce the fire hazard along railway lines by at least 75 per cent. The intermit-

tent use of coal-burners in an oil-burning section, however, prevents basin'g protection

at this reduced hazard. To remedy this state of affairs as far as possible under my
authority the patrol requirements in district 1 were increased at the end of July from

a niininuim section-patrol of one round trip per day to a minimum patrol of two round

trips per day, one in the forenoon and one in the afternoon.

At the beginning of the fire-season of 191.3 the right of way of the Canadian

Pacific railway in districts 1 and 2 of the British Columbia division was in a deplor-

able state. Repeated urgings by the board resulted in' considerable improvements

being made during 1913 in the matter of right of way clearing, about half the mileage

being well cleaned up. These improvements consisted of the following:

Clearing of the Okanagan and Arrowlakes Sub-Division rights of way by

contract. This work was well done.
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Clearing of the rights of way by extra gang between Craigellachie and Sicamons,

and between Sicamous and Salmon Arm. This work was also well done. ^
Cutting and burning of brush in district 2 between Lytton and Yale. This work

was, in general, well done, although certain danger points Avere not as completely

cleared up as might be desired.

The inspection work done by the Forestry Branch in co-opetation with the Board
of Railway Commissioners was carried out on the same basis as last year, namely,

two divisional fire inspectors, one for lines east of Sicamovis and one for lines west of

Sicamous, unlder my supervision.

The table below gives the number of fires, with their causes, occurring along the

Canadian Pacific Eailway that were discovered by Dominion fire rangers or divisional

fire inspectors :

—

Sparks from locomotives 42
Tramps' camp fii'es 12
Lightning 1
Sectionmen burning ties 1

56

Respectfully submitted,

D. ROY CAMERON,

District Inspector of Fofest Reserves.

APPENDIX No. 6.

REPORT OF THE INSPECTOR OF FIRE-RANGING.

Ottawa, March 31, 1914.

R. H. Campbell, Esq.,

Director of Forestry,

Ottawa.

Sir,—I have the honour to submit my annual report covering the work of the fire-

ranging organization in the provinces of Manitoba, vSaskatchewan, and Alberta during
the season 1913.

In the matter of fires we have again been rather fortuiuite, for, although the fire

season as a whole was not as wet as that of the preceding year, there was considerable

precipitation fairlj"^ well distril)uted over the season. Dry spells did occur, but these

were not of sufficient duration or intensity to cause any veiy great danger. I think,

too, we may claim a fair degree of improvement both in point of numbers and organiza-

tion. Although there has been some improvement, the fact remains that the occurrence

of the first dry season will put our organization to a very severe test; it is necessary,

therefore, that such parts of the work as have been attempted should be improved
upon, and details which have not as yet been worked out must receive attention.

For convenience I will give this report under two main headings, viz:

—

1. Fire Protection along Railway Lines.

2. Fire Ranging on Crown Lands.
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FIRE PROTECTION ALONG RAILWAY LINES.

The action taken by the Railway Commission in connection with railway fire pro-

tection has been the subject of several reports; there is, therefore, no necessity for

detailing the requirements of the Board. They may be briefly enumerated as follows :

—

1. Fire protection appliances.

2. Non-use of lignite coal.

3. Proper supervision of tie-burning.

4. Cleaning right of way.

.5. Ploughing of fire-guards.

6. Establishment of a patrol force.

Appliances.—During the season ninety-eight engines were inspected by our men.

Further, a large number, of which we have no record, were inspected by the various

officers in the operation department of the board. In the great majority of cases the

appliances were found to be in good order, while in a few instances defective screens

were discovered, or the required connection between the overflow pipe and ash-pan had

been neglected. In such cases the necessary repairs or alterations have been made with-

out carrying the matter to head office. Generally, we may say that these appliances

are now receiving attention that was almost or entirely lacking a few years ago. That

locomotives still cause fires, even when spark-arresters are in repair, is evidenced by

the number of fires still attributable to engines, but it is a certainty that with the

greater care exercised in the repair of damaged screens the fires from this source are

decidedly fewer in number, and when fires do occur with screens in good repair it is

generally through the use of a low-grade or finely powdered coal. I think that it is

now very seldom that an engineer or fireman will purposely destroy a screen in order

to allow for greater draft, a practice that was quite common a few years ago.

Lignite Koal.—This coal is prohibited by the board for use in railway engines, and.

though it is sometimes used, such cases are comparatively rare. Coal samples were
taken by our men at various points—^Hudson Bay Jvmction, Prince Albert, and west

of Edmonton on the Grand Trunk Pacific. In two or three cases such coal proved on
analysis in the Department of jMines to be lignite. No action was taken, however,

further than to issue warning against future iise of such coal.

Tie-burning.—There is not the same great carelessness in the burning of old tie^

that was experienced some years ago ; nevertheless, it still appears to be a difficult matter

to get section employees to exercise the proper and necessary care in this work. On
many occasions I have noticed burning tie-piles along the line without there being

any guardian within such distance that he could control the fire, and although no
serious damage resulted last season it is evident that greater care is necessary in the

destruction of old ties.

Fire-guards.—Protection by means of fire-guards is designed primarily for the open

farming and ranching country, and hence it has little significance to us from the

standpoint of forest protection except where such land borders immediately on the

timber land, and in such cases it is customary to have the patrol system overlap a little

on the farming country rather than attemiJt the construction of fireguards through the

heavy brush.

^

1 The above remarks apply to all the- companies concerueil, namely, the Canadian Pacific,

the Grand Trunk Pacific, the Canadian Northern, and the Edmonton, Dunvegan and British
Columbia railways. In the succeeding paragraphs the work done by each company is referred
to separately.
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Eight of Way Clearing and Patrol Service.

A. Canadian Pacific Railway.—The work done by this company in right of way
clearing on lines Qver which I have jurisdiction was all handled by the regular

section employees. All the lines concerned, namely, the main line from Winnipeg
to the Ontario boundary, the Lac du Bonnet and Teulon-Arborg subdivisions, are

in very fair condition. In the province of Alberta the Alberta Central railway, a

subsidiary railway from Red Deer westward, comes under my inspection, but as

only'a few miles of steel have been laid, and as the line runs through an essentially

farming country, it is as yet of little importance to us from the forest-protective

standpoint. Shortly, however, the steel will be laid westward, penetrating the Rocky
Mountains reserve, and it will then probably be necessary to establish special measures

of protection.

On these subdivisions the patrol was carried on by the regular section employees,

and, although this is not usually a satisfactory method of patrol, it has been effective

for the past two years, these lines not being particularly dangerous ones.

B. Grand Trunk Pacific Bailway.— (a) Superior Ditvision, from Elnia to

Ontario boundary. In the spring of 1913 this line was in a rather unsatisfactory

condition in regard to right of way, but during the summer considerable improve-
ment was brought about, and by the end of the season the right-of-way conditions

were fairly satisfactory.

The patrol service, however, was very poorly carried out, ostensibly on account
of the motor speeder which was supplied the patrolman being frequently in disre-

pair. In such case it has been the practice of the company to have the patrolman

ride freight trains, and this method of patrol is, of course not satisfactory. The
one man that was ordered for this beat ceased work during the season, and for some
time his beat was patrolled by the man to the east of him on the Ontario side.

Grand Trunk Pacific Railway: (h) Edmonton to Yellowhead.—This line has
for the past few seasons been the source of considerable worry to us, as a result of

the indifferent and dilatory attitude shown by the company to the requirements of

the Railway Act as applied to right-of-way conditions. Vigorous action was taken

in the fall of 1913, however, which resulted in the employment of a large extra gang

to clear the line. Latest reports show that a very satisfactory clearing was made
from Edson west, and east of that point the line was also to receive proper attention.

Here, too, the patrol service was very loosely carried on. Motor speeders were

continually reported in disrepair, and the patrol men riding on freight trains. A
patrol of five men on motor speeders from Wabamun to Yellowhead was prescribed

for this line. Although a man can cover twice the distance by motor speeder that

he can on an ordinary " jigger," it will be necessary for xis to have the company
resume the use of the hand machine unless they can provide a regular and satis-

factory patrol with the motors. It is intended this year to have some spare cars

and parts available, so that there will be no excuse for disruption of the organization

on occurrence of a minor accident.

C. Canadian Northern Railway, (a) Rainy River and Ridgeville Subdivi-

sions.—As a direct result of a hearing before the Railway Commissioners in the

fall of 1912, these lines were splendidly cleared up in the spring of 1913, and con-

siderable work of this kind was also done during the ensuing summer to maintain

the right of way in satisfactory condition. Four men patrolled the lines

on "jiggers," and as considerable care was exercised by the administrative officers

of the company, the patrol service was very satisfactory indeed.

Canadian Northern Railway: (h) Gypsumville subdivision.—This line is not of

great importance to us from our standpoint, as it traverses a fairly well settled

country and there are also extensive bodies of water and sloughs along its course
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so that the fire hazard is not great. Although considerable work was done in right-

of-way clearing, the line is not yet up to the desired standard. The patrol was

carried on by the regular section employees.

Canadian JSTorthern Railway: (c) Swan River, Erwood, Hudson Bay and Prince

Albert Subdivisions.—These subdivisions have for a long time been the \forst with

which we have had to deal. Previous to 1912 repeated fires occurred as a result of

railway operation and a great amount of damage was done to timber. The

right-of-way was never properly cleared, and, as the countiy is a dangerous one in

dry seasons, many fires resulted. In the spring of 1913, however, a considerable

sum of money was expended by the company and the debris, accumulated through

many years of neglect, was removed. Fourteen special men patrolled the line on

velocipedes, and very satisfactory service was rendered.

Canadian Northern Railway: (d) Crooked Lake and Duck Lake subdivisions:

—

The same conditions as prevailed on the lines described in the immediately preceding

section were also evident on the Crooked Lake subdivision, and similar action was
also taken to clear the line. Good work was also done on Duck Lake subdivision

which crosses the Pines forest reserve for some 8 miles. Both these roads are now

in a fairly satisfactory condition. A special force of five men formed the patrol

force, four of them patrolling from Prince Albert city to Big river, the fifth man
patrolling that section of the Duck lake subdivision which traverses the Pines reserve-

Canadian Xorthern Railway: (e) Athabaska subdivision:—The right of way was

well cleared and the patrol by regular section employees seemed to meet the demands

Canadian Northern Railway : (/) Edmonton to Yellowhead (under construction) :

—A certain amount of work was done on this line, but there still remains a consider-

able amount before the line is up to the standard desired. Eight men patrolled the

grade from the Pembina river westward, but the organization did not receive the same

attention and care found on the other Canadian Northern lines. This was due, of

course, to the fact that the line was under construction. The steel has now been laid-

however, and hereafter it ought to be an easy matter to organize an efficient patrol

' service.

D. Edmonton, Dunvegan and British Columbia Railway:—This line is under

(•onstruetion from Edmonton north by west to the Athabaska river near Mirror Land-

ing, and thence westerly along the south shore of Lesser Slave lake. On first inspec-

tion it was found that the usual conditions for lines under construction prevailed

:

since then, however, considerable clearing has been done and by the end of next season

the line ought to be in very fair condition. Patrol was carried on by eight special

men, patrolling for the most part on foot. Steel is now laid as far as Athabaska

Crossing, so that it will be possible to patrol up to that point with velocipedes. West
of the Athabaska the patrol will be on foot or horseback until steel is laid, after which

the velocipede patrol will take its place.

E. Hudson Bay Railway :—This railway does not come within the jurisdiction of

the Railway Commission, and the burden of fire-protection rests with our own
fire-ranging organization, being part of the work of the Pas fire-ranging district.

The line was well cleared up at the time of construction, so that conditions are now
almost entirely satisfactory. The patrol service on the line was not what it ought to

have been largely owing to the incompetency of the then chief ranger in carrying on

the work of supervision. Under competent supervision there is no reason why we
should not organize just as effectively as the railways, and the fact that we are more

directly concerned but accentuates the necessity for efficient service. No great dam-
age occurred on this railway with the exception of the loss of one construction camp
and stores by fire.
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Inspection.

The following men were appointed and acted under my direction in tlie inspection

of railway fire-protective operations:

—

Thoijaas McXaughton, Prince Albert, Saskatchewan., assisted in the general
inspection of railway lines in the three provinces. Mr. McNaughton covered
a great deal of ground during the season. All of the lines were inspected by him at

least once, and most of them several times. As I also covered most of the lines

frequently, it was possible for us to keep in constant touch with conditions all over
the country. It is found that making quick jumps from one part of the country to

another is productive of the best results.

Enoch Tennant, Hudson Bay Junction carried on a detailed inspection of the

railway lines which traverse the district of w^iich he is chief fire ranger. ^Ir. Tennant
was provided with a motor speeder, and rendered very eificient service in the fire-

inspection work.

Peter Lind. Sprague, Man., carried on a very efficient inspection of Canadian
Northern lines in southeastern Manitoba.

A. C. Smith, Wabamun, Alta., inspected the lines of the Grand Trunk Pacific and
Canadian Xorthern in northern Alberta.

Fires.

Tlie record of fires which occurred along railway lines in 1913 is as follows:

—

1. Caues (and numbers attributed to same) —
Engines 109
Section-men and employees 37
Clearing right of way 6
Travellers, tramps, etc 21
Unknown 47

Total 220

2. Areas burned over— '

Acres.
Grasslands 1,100
Young growth 2,536
Timberland 330
Old slashing 140

Total area 4,106

3. Damages—
Timber and young growth $ 6,000
Railway property 10,800 -
Construction engineers' property 2,500

Total $19,300

A bad fire which occurred on the Hudson Bay railway destroyed Con^truction
Camp No. 8, belonging to MacMillan brothers, railway contractors, is said to have
started from the right of way and resulted either from a clearing fire or from the

camp-fire or smudge of some person travelling along the line. The damage to the
camps and supplies is placed at $10,000, while an additional loss of supplies and equip-

ment valued at $2,500 was sustained by the railway engineers. In addition to the

actual loss, great inconvenience was caused owing to the difficulty of replacing the

supplies destroyed. This fire accentuates the necessity for the exercising of greater
care in the protection of camps by railway contractors. In all probability this cami>
could have been safely fire-guarded at time of building by the expenditure of a very
few hundred dollars. Generally in the case of construction fires it is the country
that suffers the loss as a result of carelessness; in this instance the contractor bears

the loss.
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Speaking generally for right of way conditions on all lines, a great deal of good
Work has been done. Lines that one or two years ago were dangerous fire-traps have
now received attention, and the fire hazard has been greatly reduced. It only remains
for the companies, by a comparatively small expenditure each year, to maintain the

lines in the condition to which they have been brought. The large expenditures which
in the last two years de\olved upon the companies are due to neglect in previous
Nears, and cannot be taken as yearly costs of maintenance of the right of way in safe

condition.

A railway company is admirably adapted to the operation of an effective patrol

service, for, with the large number of employees continuously on the ground and a

good administrative ofilcer, the roadmaster, always present, it is a simple matter to

see that patrol is regularly performed ; help is also always available within reasonable
time in case of fire. This is exemplified in the case of the Canadian Northern, where
thirty-four men patrolled a total mileage of 655.3 miles, the total cost amounting to

$11,947.32. Althoiigh these figures indicate an average mileage per man of 19 mile-,

the normal average beat is between 20 and 23 miles in length, the reason for the 19-

mile average being that on construction lines the patrols were only 15 miles in length.
Taking the above figures, the average cost per mile for the whole season was $18.23,
which figure will be reduced as steel is laid on lines under construction. On the
Hudson Bay railway the cost was approximately $20 per mile, but the service secured
was not so satisfactory. As steel is laid further northeast, however, it will be quite
jiossible to increase the efijciency without increasing the average cost per mile. The
Orand Trunk Pacific patrols were so erratic that it is difficult to arrive at approxi-
mate cost, and as the service was not by any means efficient, such figures would have
little significance.

FIRi: RANGIXC OX C ROWX LANDS.

The fire-ranging organization is responsible for forest fire-protection on the
Dominion lands of the three provinces Avhich have not been included within forest

reserves. The work is, therefore, confined to the northern parts of these provinces,
with the exception that in Manitoba it also extends across the southeastern part of
the province. The total area to which attention is given embraces some 125,000 square
miles, although only a small part of this large tract is given really adequate protec-
tion. Each ranger district includes a great deal of country to which for several rea-

sons it is not possible or advisable to give much attention. In the first place, the

appropriation does not provide sufficient funds for the maintenance of a sufficient

staff to secure absolute fire-prevention all over the country; in the second place, some
parts are impossible or so difficult of travel that it would be a physical impossibility

for the ranger to travel at the rate he must go in order to cover ground; third, the

danger of fire in some places is so small that the expenditure of a large amount of

money on fire protection would be out of proportion and, hence, an economic mistake

;

and fourth, the timber in some parts is of such little value and so widely scattered

that it would not be wise to establish the intensive patrol that is required in heavily

timbered districts. In spite of the above limitations in the degree to which forest

protection should be applied, the fact remains that a considerable addition must be

made to our staff in order to provide ample protection to those parts where intensive

patrol is justified.

The whole territory coming under this inspection was divided into nine large

districts as follows: 1, Southern Manitoba; 2, Northerrt Manitoba; 3, The Pas; 4,

Hudson Bay Junction; 5, Prince Albert; C, Battleford ; 7. Edmonton; 8, McMurray;
9, Slave.

In the Slave district the supervision of the fire protection work devolves upon
the Government agent located at Fort Smith. In each of the other districts there

is a chief fire ranger whose sole duty in the fire season is the administration of the
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fire-ranging organization. Nearly all of the chief rangers are yearly men and in the

winter time their time is devoted to land examinations, timber cruises, and work in

connection' with forest reserves. The total staff, exclusive of chief rangers, num-
bered about 130 men, most of whom were retained for the full season. While the

staff as a whole was undoubtedly better than in previous years, there is still room for

an immense amount of improvement, both in regard to the kind of men appointed to

the work and in the attitude of the men to their work. The qualifications for a good

fire ranjger are not quite such technical ones as those for a forest ranger; nevertheless,

there are certain fundamental qualifications which a man must have if he is to make
a good fire ranger. He should be physically fit; he should not be too old; he should

be an experienced woodsman and be able to get along under all sorts of trying con-

ditions; he should be able to read and write sufficiently well to make record of his

actions and observationis; he should have stamina, foresight, and good judgment in

the handling of men, so that when necessity arises for the hiring of help to fight fire

he may properly control his force;, and, finally, he should himself have had experience

in fire-fighting. These qualifications are essential, and without them a man cannot

be a first-class fire raniger. Wlien we get a staff fully manned with rangers of this

character, we shall be w^ell on the road to efiicient fire protection. That such men are

available is evidenced by the fact that there are already many of them on the staff.

Such men are found in different parts of the country, working for lumber companies,

on survey parties, and in other industries 'and pursuits interested in- and operating

in the woods.

Southern Manitoba.

This district includes the northern half of the peninsula between lake Winnipeg
and lake Manitoba, the area to the east of the southern half of lake Winnipeg and
the belt of forest land stretching southeast to the international boundary (just west

of lake of the Woods) and east to the Ontario boundary. The whole district com-

prises an area of some 8,000 square miles. The peninsula between the lakes abounds
in swamps anid muskegs, the country being generally low and flat. Merchantable
timber of saw-log size does not occur in large quantities, the few good patches that

exist being almost wholly confined to the shores of lakes and watercourses. Formerly
there existed some good blocks of timber in the northern part of the peninsula bor-

dering lake Winnipeg, but this timber has long since disappeared through logging

operations. The chief value of the timber in! the peninsula lies in its use as cordwood,

for not only is it used locally by the settlers for fuel, but large amounts of cordwood
are shipped to Winnipeg for consumption as fuel in that city. The chief species

found are spruce (white and black) jack pine, poplar, and tamarack. The country
to the east of lake Winnipeg is as yet but little explored, but for the past two seasons

a large number of prospectors have penetrated the various water courses emptying
into the lakes from the east. Here, too, the timber species are spruce, jack pine,

poplar, and tamarack, but the quantity of timber which will be found there is as yet

rather problematical, although several good blocks were observed by our ranger in

this district. In the southeastern part of the province, extensive marshes and mus-
kegs are found, the country being rather similar to that between the lakes. The main
species are al?o the same, although towards the lake of the Woods red pine is found,

also a little black ash and birch enters into the composition;, though not in merchant-
able quantities. There is a certain amount of lumbering for saw-timber, but the main
timber industry is the cutting of cordwood, both for local use and for shipping.

Although the above remarks would indicate that thci-e is not a great amount of
saw-timber in the district and that lumbering on a large scale is not carried on, this

has resulted largely from extensive fires which have done great damage in past years

In most places where these fires have occurred, however, there is a good reproduction

coming up, and it is to the interest of the whole eoinitry that this reproduction should
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be protected. It is particularly desirable that the Winnipeg river water-shed should
be protected in order that the stability of water-flow may be ensured.

Eight fire rangers were employed throughout the season, four in the peninsula.
one east of the lake, one in the Winnipeg River district and two in the southeastern
portion of the district. The method of patrol varied, of course, with the conditions-

driving, walking and canoeing all being called into play.

The fire loss in southern Manitoba for the season of 1913 was very small, prac-

tically the only fires which occurred being confined to marsh and hay lands. A we*
season prevailed, and to this the absence of destructive fires is in a large measure duo.

With the exception of the district to the east of lake Winnipeg it should not be neces-

sary to make any considerable additions to the staff of the district. It must b(^

remembered that in the appointment of permanent men for the season there is always
a certain part of the wages spent in retaining the men through wet weather spells

With one additional man in the northern part of the peninsula we should have a sufli-

cient staff of permanent men, while temporary additions might be made as occasion

demands. East of the lake there should be several additions to the staff in order to

provide adequate protection during the rush of prospectors to the country. Patrol

there is almost entirely by canoe, and, as the rivers are for the most part rapid, travel

is more or less diificult and slow. It is hoped that a fire-patrol boat will soon be put

in operation on lake Winnipeg, and such a boat should be required to spend consider-

able time along the east shore of the lake. The mere presence of such a boat has a

deterrent effect on those who might otherwise be careless with fire. The scattered

nature of the timber would make it an impossibility to establish special telephone con-

nection, and the construction of expensive lookout towers would not be justified; there

are, however, some ridges in the district where inexpensive lookouts could be established

by the use of materials close at hand.

Northern Manitoha.

The district embraces an immense tract of country from the foot of lake Winnipeg
down the Nelson river and its aifluents to Split lake; also, east to Island lake, God's
lake and the Hayes river. This area of some 11,000 square miles is much
broken up by the exceedingly numerous lakes and water courses, and
and by the occurrence of numerous and extensive spruce and tamarack
swamps and muskegs. Some parts are particularly rough with low irregular
ridges and igneous outcrops. In some localities a fairly good soil is reported.

on which it is claimed that hay and the coarser cereals could be grown, but it is alto-

gether unlikely that agriculture will come into prominence in the near future, if ever
The country is for the most part wooded, but good blocks of merchantable timber are

few and rather widely scattered. Practically the only lumbering carried on is for the

supply of local demands, the logs being sawn at the small mills at the various posts

and missions. Great damage has been done by fire, and it is estimated that fully 7.'>

per cent of the country has been swept by fire within comparatively recent times
However, there is a good reproduction on such areas, an estimate being that from 40
to 50 per cent is growing up to spruce, jack pine, poplar, birch, and tamarack. Thi.-^

reproduction, in addition to the few remaining blocks of good timber, demands pro-
tection. The fires in past years have to a large extent been due to the thoughtlessness

and ignorance of the Indian. An example of this may be cited from one of the chief

fire ranger's reports, speaking of some country far over near the Ontario boundary.
" The country was burnt over about five years ago, much good timber being destroyed

Four or five families of Indians live there, and when dry wood has disappeared from
the immediate vicinity of their camps they simply move nearer to where there is dry
wood. These few Indians must be responsible for the thousands of acres destroyed

by fire, as they are the only people that make use of those waters and country." This
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carelessness on the part of tlie Indian has to a large extent been removed, as will be

explained later on. but another danger has arisen in the progress of railway construc-

tion, and. though we may possibly be able to keep proper control of the fire situation

along the railway line itself, vast quantities of supplies are being freighted in by th<^

water route from Xorway House to Split lake, so that there are hundreds of meii

engaged along this route, and, as a camp-fire is required by each party several times

n day, there is great danger of fires being left to " biwn out."

Patrolling the main water-routes by canoe, Mr. Blackford had a staff of sixteen

men, only part of that number being retained for the full season. This staff of rangers

is somewhat vniique, in that most of the men are half-breeds and Indians, only three

white men being employed. Although these half-breeds are not as good fire rangers

as the best of white men, they are superior in this respect to the type of white man
which w^e could get in that country for the funds available; and the chief ranger has

so organized and controlled them that tlie patrols are very regularly made, and fires

have been kept mider control since the inception of the work in that district. Another

feature of Mr. Blackford's work which continues to yield results is the " Indian

Volunteer Fii'e Ranger " staff, consisting of the chief and important Indians in the

various tribes of the district. These men have given ]\Ir. Blackford great assistance

in controlling the fire situation, for, by the example of careful attention to their own
camp-fires they create an interest, geiierally, in the necessity for proper precaution.

That he has been able to win the help and good-w-ill of these men reflects very favour-

ably on the foresight which he has exercised in supervising his work.

The improvements carried on consisted in making repairs and additions to the

house of the chief ranger; the construction of a small dock and the building of a skiff

to facilitate handling of supplies; taking out logs for use in construction of a small

boat-house and workshop; making necessary repairs to the houses at Split lake and

Oxford House ; and getting out logs for the erection of a cache at Island lake.

No damage of any account resulted from the fires of the past season. Very few

fires were discovered at all, and they were extinguished before any damage had been

done. In the fore part of the season a short dry spell was experienced, but fires were

kept in control. During the balance of the season the fire danger was retarded by the

large amount of precipitation. The season, therefore, was a most successful one, and

it is greatly hoped that the Indian populace can be prevailed upon to continue in the

exercise of the proper precaution which has marked the work of the past two years.

The Pas.

This district embraces roughly the country within a radius of about 100 miles east,

north and west of the town of The Pas, the larger part of it being in the province of

^Manitoba, and a small part extending into Saskatchewan, the approximate area of the

whole being 10,500 square miles. The country is typically northern, being compara-

tively low, flat and much broken up by numerous lakes, Avater courses, spruce and
tamarack swamps and muskegs. Along the Saskatchewan river, which is the main
water course, and to which practically all the waters of the district are tributary, there

are immense stretches of marsh and hay sloughs with but little timber. Down as far as

Grand Rapids, east of Cedar lake, the river is alluvial, and, in addition to depositing

liad sandbars in ever-changing positions, it is divided into almost innumerable channels

and cut-ofts, making navigation rather a trying proposition. Speaking genei'ally for

the whole district, the timber is of small size and consists of spruce, jack pine, poplar,

tamarack, and a little birch. Spruce is practically the only species sawed into lumber
and exists as merchantable timber iiu rather scattered blocks and the greater part of it

is already under license or permit to timber operators and tie contractors. The good

blocks are nearly all found along the route of the main rivers and lakes. The best of

it is found up the Carrot river, which empties into the Saskatchewan a few mUcs above

The Pas, and on the Sipanok channel. An immense amoiuit of timber has been
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harvested for ties in the construction of the Hudson Bay railway. The one big saw-mill

of the district constitutes the main industry of the town of The Pas. In this country,

too, great damage has been done by fire, most of the country having been burnt over

at one time or another. A very fair reproduction is found, however, which of course

requires protection in addition to the remaining merchantable timber. The Saskatche-

wan river is veiy subject to floods, and it is therefore absolutely necessary for the wel-

fare of the country that further fire depredations should be as far as possible prevented.

Until the advent of the railway the fur trade was the one means of subsistence to the

populace of the district, and for a long time to come it will continue to be the liveli-

hood of the outlying people ; this offers, therefore, a further incentive to fire-protective

work.

The main danger lies, of course, in the large number of travellers along the route

of the railway, and also by canoe along the navigable waters adjacent to the line. In

the past few months, also, there has been a rush of goldseekers to the Beaver Lake
region, and, as all such stampedes include a number who are not aware of the danger

of fire, it will be necessary to keep close watch on this route.

A staff of twelve men was maintained for the entire season, of which (as previously

indicated in this report) four men patrolled the railway line, the other six men being

well distributed over the district, and patrolling by canoe the more dangerous water-

courses and lakes. The patrol of the Saskatchewan river where, as a matter of fact,there

is but little timber, but where on account of the large number of travellers it is neces-

sary to have patrol of some kind, was carried on by the chief ranger in a motor boat.

Much more careful supervision will be necessary before the work of the district will be

by any means satisfactory. Next season, however, it is hoped that, a new chief ranger

will be installed and it will depend largely on the efforts of the new man whether the

service reaches the desired efficiency or not. Normally the district should not be a

hard one to protect, but with the added excitement of railway construction and gold

rush the task becomes a much more difficult one.

The motor boat which was purchased for the use of the chief ranger has not on
the whole been a success, for although they have managed to get about fairly well,

serious difficulties were met with in the engine, mechanically, and also on accoiint of

excessive fuel consumption. I have already recommended, however, that the boat be

kept in commission for the coming season, when a much better idea may be obtained

as to exactly what improvements should be made.
During the season the fire loss was practically nil, with the exception of the fire

in MacMillan Bros.' construction camps, previously mentioned. Altogether some 1,000

acres were run over by fire, but of this only 200 acres was open young growth, the

balance grass land. The season was generally wet, and muskegs were filled with water,

so that there was but little danger of fire spreading over extensive areas.

Hudson Bay Junciion.

The district includes the Porcupine and Pasquia hills, and may be roughly defined

as the country lying between the Thunderhill branch of the Canadian Northern rail-

way and the Carrot Kiver vaUey, east towards lake Winnipegosis, and west to the

prairie country approximately south and north of Tisdale. About one-third of the

district is in the province of Manitoba, the other two-thirds in Saskatchewan. This

area of some 8,500 square miles is much broken up by the hills above mentioned. In

these hills, and bordering them, are extensive spruce-tamarack swamps and muskegs.

The lumber industry is quite highly developed, nearly all the villages and towns of the

district being the seat of a lumbering industry. The principal species found and used

for this purpose is spruce; jack pine, poplar and tamarack also exist in large quanti-

ties, while to a lesser extent white birch is found. Enormous damage has been done

by fire, one hundred million feet of timber having been destroyed in the years 1908

and 1909 alone; alsu in 1910 and 1911 considerable loss was sustained, to say nothing

25—vi—
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of the years previous to 1908. In the neighbourhood of 50 per cent of these iSre-swept

areas have established a forest cover of pophir, both white and black, and although this

species is not of very great value for lumber, it is of great importance as fuel-wood.

Furthermore, in many places there is a reproduction of spruce beneath the poplar

cover, which, if properly protected, will doubtless re-establish itseK. This point has

not been considered by various lumbermen, who have stated that the main type is

poplar. Easily seen, therefore, is the necessity for fire protection. The country

is well broken up with drivable streams, so that with protection and conservative

lumbering there is no reason why the lumber industry should not continue on a per-

manent basis.

The district was patrolled by a staff of twelve men, who, with one exception, were
retained for the entire season. The men were well distributed over the district, patrol-

ling on foot, by saddle-horse, or driving, as occasion demanded. On the whole, the

staff was an efficient one and good work was done. Altogether some 50 miles of trail

were opened up, and a certain amount of cleaning up done on existing trails. The
chief ranger of this district, Mr. E. Tennant, is a particularly efficient chief, having

had many years' experience in timber operations and being thoroughly familiar with

the district of which he has charge. As previously mentioned, he also cai'ried on the

inspection of railway work for the district.

The fire damage for the year was comparatively small, the loss of merchantable

timber being confined to 150,000 feet, board measure, while some 1,650 acres of young

growth were destroyed, and 3,400 acres of old slashing and 2,600 acres of grass lands

burned over. Good fire protection can be provided in m^y places by the establishment

and use of lookout towers on prominent hills, and already two trails have been opened

up from the railway to the eastern summit of the Porcupine hills with this object in

view. The most noticeable thing about the work of the district was the increase in

efficiency over that of previous years, and if the same improvement can be made from

year to year we will soon have a very effective organization indeed.

Prince Albert.
"

The district extends west of Prince Albert city some 80 miles, north to Isle a la

Crosse lake and Lac la Ronge, and east down the Saskatchewan valley to the Sipanok

channel, involving, roughly, an area of some 13,000 square miles. Just north of the

Saskatchewan river for some 25 miles and extending westward along the line of the

Canadian jSTorthern the country is fairly well settled up; farther north, the country

is but slightly settled, while in the vast lake country still farther to the north there

are practically no settlers other than those at Hudson's Bay posts, missions, and

Indian settlements. The general contour of the country is comparatively flat, although

there are numerous sand ridges, especially in the valley of the Saskatchewan river.

The country is much broken up by numerous lakes, muskegs, spruce-tamarack swamps,

and sloughs. The timber is, generally speaking, of comparatively small size and more

or less widely scattered. By far the greater part of the accessible merchantable saw-

timber has already been cut or is under license to one of the two big lumber companies

operating in the district, and large amounts are being cut yearly. In addition to the

above companies, there are numerous smaller cordwood operators engaged in the dis-

trict. The cordwood areas of the district are to a large extent the source of the fuel-

wood supply for the country south as far as Regina. A large part of the district has

been swept by fire, with the result that much land formerly covered with spruce has

reproduced a dense growth of aspen. In places, however, these aspen areas have seeded

to spruce, and if good fire protection is afforded, spruce forests of large extent can

undoubtedly be established. The district is normally a dangerous one, for the average

precipitation is comparatively low. The country, too, offers access by canoe to the

Churchill and other northern waters, so that numerous prospectors, trappers and hun-

ters are continually going into the north country, and, as many such men are very
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careless in the use of fire, great danger results. In the southern parts many settlers

have filed on quarter-sections which can never be profitably farmed, their intention

evidently being to cut all the cordwood and then abandon the homestead. It is unneces-

sary to say that settlers of this description leave the homestead a veritable fire-trap,

with dry inflammable tops and brush scattered haphazard about the place.

Eighteen fixe-rangers were retained for the entire season. In the more settled

parts patrol was maioly carried on by horse and rig; farther north, where roads are

few and water communication is not continuous, the men travelled mostly on foot;

still farther north, in the lake and river country, patrol was entirely by canoe. The
majority of the men were, of course, located in the southerly and more dangerous

parts, while in the north the districts were large, altogether too large, in fact, for

good protection. The service was decidedly better than in previoiis years, although

much further improvement is required, both in personnel and the details of organiza-

tion. The work was in charge of !Mr. A. Williscraft, a man thoroughly familiar and

experienced in such work and to his efforts the greater part of improvement is entirely

due.

The fire damage, was small, some 2,500 acres of young growth, 100 acres of cord-

wood timber and 1,800 acres of gi'ass land having been burned over. The season was

abnormal, the precipitation being above the average; at the same time there were

several fairly dry periods, but fires were kept in control. No elaborate improvements

were carried on, the trail work being for the most part confined to clearing up of

existing trails.

Considerable areas of the districts have already been created forest reserves, and

several large reservations are proposed at the present time. When these are aU on

an established basis of forest management, much will have been done to retard the

fire danger. For the northern parts a combination sail-motor-boat is now under con-

struction. Such a boat is undoubtedly an innovation, but will certainly greatly facili-

tate fire patrol on the big lakes, where with a canoe a ranger may often be storm-

bound for days at a time.

One great misfortune suffered in the district during the summer was the destruc-

tion by fire of the plant of the Big River Lumber Company at Big River. In June the

sawmill was burned down, and later on, in August, the planer was also completely

destroyed by fire. This plant was one of the finest in "Western Canada, although

perhaps a little too large for the locality in! which it was situated. In addition to the

loss of the mill hundreds of people were thrown out of employment, and it was neces-

sary to dispose of large quantities of rough lumber which was in the yards; none of

the latter, fortunately, was destroyed,

Battleford.

The character of the country in this district resembles very much that just

described for the Prince Albert district, with the exception that settlement runs up

in a more distinct line to the edge of the forest land. It may be defined as the area

lying between the Prince Albert district and the boundary of the province of Alberta,

altogether some 6,500 square miles. Topographical features are very similar, the

same flat country with low ridges being in! evidence. The lumbering industry has not

been developed to the same extent, owing to the lack of railway facilities for market-

ing of the product; most of the sawing is done by small portable mills located here

and there throughout the southern part of the district. North of the Beaver river,

in the Waterhen Lake region, there is some of the best spruce, perhaps, found in

northern Saskatchewan. This is still for the most part green, and all efforts should

be made to keep it so. For the rest of the district the saw-timber is not so good, being

more or less scattered in small blocks. There are large quantities of merchantable
cordwood which at present has only local use. With the construction of a railway,

25—vi—7i
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however, it will be possible to harvest and market great quantities of fuel-wood. A
large area has been fire-killed, as in the case of other districts, and there are enormous

quantities of good, dry cordwood which, it is feared, will lose its value ere a railway

reaches the district. In many places the reproduction of jack pine is very dense,

while in: others poplar has established the forest-cover with a light reproduction of

spruce below.

Seven men were employed throughout the season, five working south of the Beaver

river, patrolling on foot or driving as conditions permitted. The remaining two men
patrolled by canoe the lake and river country in, and to the north of, the Beaver

River valley. In this district the average calibre of ranger is perhaps better than: in

any of the other fire-ranging districts ; all the men were comparatively young, sturdy,

and good for any amount of hard work. South of the river the district jvas excep-

tionally well patrolled, and what is now most necessary to increase the efficiency of

organization is improvement work. During the season) some existing trails were

cleaned up and some new ones cut. A good cabin and stable for one of the men were

also built, the frame of a second one constructed, and a good lookout station erected

all at very small cost of ranger labour, and with practically no additional expense.

Improvements of this nature can easily be undertaken at the times when conditions

do not necessitate active patrol duty, so that when the danger time comes, the ranger

can be close at hand with his supplies, fire-fighting equipment and probably a fresh

horse. In the country farther north the rangers had proportionately more ground to

cover, and hence but little was undertaken' in improvement work. Good work was
done by all of the men in providing head office with detailed information and maps
of their districts.

The fire damage for the year was comparatively small, no damage being done to

merchantable timber, and the loss confined to 3,600 acres of young growth and some
36,000 acres of grassland. The season was a fairly wet one, but there were times
when conditions created anxiety; at such times, however, the organization success-

fully withstood the fire danger.

Edmonton.

This is by far the largest district included in our present fire-ranging organization.

It embraces all the timber country north of Red Deer and east of the Rocky ^foun-
tains forest reserve ; it includes also the Peace River block and the Peace River valley

down as far as Vermilion chutes, the Athabaska river down to Grand Rapids, and the

vast area of country lying between the portions of the Peace and Athabaska rivers

above defined ; and, lastly, the Lac La Biche country east to the Saskatchewan bound-

ary. Roughly speaking, an area of some 48,000 square miles indicates the extent of

the district. A large part of this area has, of course, been opened up to settlement,

and settlers have for the past few years been pouring into the country. To describe

the country topographically is impossible in this report; suffice it to say that prac-

tically the whole area is drained by large rivers which rise in the mountains—the

Saskatchewan, the Athabaska, and the Peace. Between these rivers are high ranges of

hills, which become lower as the rivers recede from the mountains. The intervening

country is a network of rivers and streams, the largest of which also rise in the moun-
tains. The country is much broken up with lakes, spruce-tamarack swamps, sloughs,

and muskegs, making travel extremely difficult and confining it more or less to well-

defined highways. The country has been repeatedly swept by fires, until at the present

time but a small proportion of the timber retains its virgin state. To appreciate the

awful destruction and loss one has but to travel through the foot-hills of the Rockies

and witness the untold quantities of timber firb-killed and rotting on the ground,

and not only in the foothills but almost generally throughout the district fire has at

one time or another waged its dreadful toll on the timber resources. Fortunately-

however, there are millions of acres of reproduction, pine, spruce, and poplar, which
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if carefully protected will one day restore the forest cover, thus ensuring a bountiful
supply of forest products and increasing the stability of stream-flow.

A great deal of lumbering has for many years been carried on in the southern
portion of the district, and saw-mills are to be found on all the main rivers; also,

many hundreds of miles of railway have been laid with ties cut from the district, so

that, in addition to the fire hazard under ordinary conditions, there are thousands of
acres of old slashing, adding materially to the danger of fire. North of the Athabaska
river there are practically no mills of large size and cutting has not been so general,

being solely for the supply of a rather small local demand. On the Simonette, Smolcy.
and other northern rivers, many fine blocks of timber are found which will without
doubt play an important part in timber supply to the northern part of the province.

Up to the present time the only highways into the northern country have been
the Grande Prairie trail, the road from Athabaska and the Athabaska river. Travel-
lers entering the coimtry, therefore, have had to resort to camping out, and, of course,

this has been the source of numerous fires. ]N"ow, however, a railway is penetrating
the district, and even if in itself it constitutes a source of danger, it will materially
decrease the number of campers and camp-fires. Formerly a railway penetrating a
new country was a sure indication of wholesale destruction of timber by fire; now.
however, with efficient legislation for railways under construction, it .is hoped that the
catastrophes of this nature may be prevented. In the southern part of the district,

railway construction is also progressing rapidly, but the worst danger with which we
have to contend is the prospector. This part is coming year by year under more effi-

cient forest administration, however, and it is hoped that the apparently imminent
danger may be largely offset.

Distributed over this enormous district was a staff of about forty men, practically
all of whom were retained for the entire season. Patrol was more or less confined to
the main avenues of travel, for it is along such roads that the main danger exists. The
men were well distributed, so that all parts of the district received some measure of
protection. On the Athabaska river, protection was afforded by a stern-wheel patrol
boat equipped with fire-fighting apparatus. This boat patrolled between the Pembina
river and Grand Eapids. The work of the whole protective organization of the district
was under the direct supervision of one chief fire ranger, ^Ir. R. H. Palmer, of Edmon-
ton. Splendid work has been accomplished by him in the organization of the district,

but one has only to glance at the map to see that subdivision of the district is the first

thing necessary in order to provide increase in efficiency of administration. Another
problem that faces us is the protection of timber in the Peace valley and on the islands
of that river. This can best be handled by the provision of a good patrol boat of the
same type as that on the Athabaska river, but of larger size and greater power.

It is reported that 75,000 acres were burned over, of which by far the greater part
was grassland and old slashing; of the balance, 7,000 acres was covered with young
growth ; and 100 acres consisted of merchantable timber on which 200,000 feet, board
measure, was destroyed. The season was, therefore, a successful one as regards fire

protection. This was largely due to wet conditions, but, as many fires were extinguished
by the men, it is safe to say that there has been improvement over previous years.
Under favourable conditions the staff seems to have been sufficient, but to hold our own
in drier and more dangerous years would severely tax an organization of treble
the number of men. It is necessary, therefore, that additions should be provided for
in the future organization,

McMurray.

This district embraces the country along the Athabaska river and its tributaries,
from Grand Eapids to the outlet of the river into lake Athabaska, The most important
affluent is the Clearwater river, which joins the Athabaska at McMurray. Altogether
the district may be said to include some 12,,500 square miles. With the exception of
isolated settlements at the various Hudson's Bay posts and missions, the country Is
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entirely unsettled and in no part of the district do we find anything more than a mere
trace of farming. The mainstay of the essentially Indian population has been the fur
trade, and only lately have the mineral resources of the country attracted the general
attention of prospectors. The best timber of the district is found in the valley of the
Clearwater river, and although here the timber counts some good blocks of spruce it

is almost wholly confined to the immediate valley of the river. Along the Athabaska
some fair blocks of spruce are noted, but the most striking timber found there is the
black poplar (" cottonwood," as it is called in that country, or balm of Gilead), which
grows to a surprising size on the banks and alluvial islands of the river. As for the
country back from the river, it is of the general northern description, large spruce-

tamarack swamps and muskegs interspersed with low jack-pine and poplar ridges.

Most of the country has been subjected to fire, with the result that a large proportion

of the timber is of small size. Sufficient timber will be found in the valleys of the
rivers, however, to supply the demands of the country for many years to come, but, as

the development of mineral resources is likely to increase, and as they will enhance
considerably the value of the timber, it is most necessary that fire should be kept out
as much as possible.

Eight men were employed for the entire season, patrols being established on the
Athabaska throughout the entire distance from Grand Rapids to the lake, the Clear-

water river, the House River trail (which is an alternative route from McMurray to

House River above Grand Rapids) and the Lac LaBiche trail. Patrol on the rivers is,

of course, entirely by canoe, while the trails are covered either by pack-horse or on foot.

For the first time since its inception the organization was placed under the exclusive

direction of a chief fire ranger, Mr. J. M. Hill, of McMurray. Although there is room
for much improvement iji the district, the closer supervision over the work of the men
has fully justified the appointment of the chief ranger.

1'he season ^vas a most favourable one, and the fire loss exceedingly small, 1,000

acres having been burned over, of which about 400 acres consisted of young growth,

the remainder being open and grass land. At the mouth of the Athabaska river there

are extensive marshes and swamps covering hundreds of square miles; fires also

occurred there, but owing to the wet nature of the area it is an impossibility to take

any action other than preventing the spread of fire to higher and drier land. The area

of such marsh land burnt is, of course, not taken into accomit. In the next few years

the fire danger will be considerably greater on account of the influx of prospectors and
travellers, but it is hoped that the ranger staff will be able to hold its own.

Slave.

The district embraces the valley of the Rocher and Slave rivers from lake Atha-

baska to Great Slave lake; also the Quatre Fourche river, and the Peace river up to

Vermilion chutes. Generally spealiing, the district is not well timbered but in many
places extensive blocks of spruce are found. At the mouth of the Peace and
Quatre Fourche rivers, and extending up the Peace river for some 20 miles there is

very fine timber, indeed, in several blocks containing at least 100,000,000 feet of spruce.

Good timber is also found on the Slave river between Fort Smith and Great Slave

lake, large quantities of which are yearly cut by the Hudson's Bay Company to supply

local demand. In other parts of the district the timber is smaller and does not exist

in such large blocks as those just mentioned. The black poplar also reaches large size

in this district and although very subject to heart-rot, it will iindoubtedly be used to

a considerable extent as development goes on. Although most 'of the timber along the

rivers is green, a large part of the country has been burned over in previous years.

As is the case in the McMurray district, however, with careful protection there will

be sufficient timber to meet the demands of the country for many years to come.

Patrolling the district were two regularly appointed fire rangers, one working from

Lake Athabaska to Smith Landing, the other below Fort Smith. A new patrol boat
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was sent down the river during the season, and will patrol from Fort Smith to Great
Slave lake. As the boat did not arrive till mid-season, and as it was some time before
it could be fitted up, it was not possible to make more than one trial trip. On this
trip a full patrol was made from Fort Smith to Great Slave lake, and the boat proved
satisfactory. Above Smith Landing is another small steamer which, when properly
equipped with new machinery which is to be sent down, will be available for fire-pro-

tective work. The idea is that each boat will be in charge of a fire ranger and have
a crew of engineer, fireman, and additional help as may be necessary. The operation
of such boats will greatly increase the protection, as, after all, a man, even with an
assistant, makes but slow progress in ascending the swift waters of those large rivers.

During the past season continuous patrols were made from Fort Chipewyan to Smith
Landing by the fire ranger, but each time the ret'.irn upstream was very difficult and
slow. The work of the district is under the direction of Mr. A. J. Bell, Government
Agent at Fort Smith, Alberta. The fire situation seems to have been kept well in hand,
no merchantable timber having been destroyed. A.ltogether, about 15,500 acres of

yovmg growth was burned over, of which a considerable amount was scrub poplar repro-

duction of but little value. The season was a fairly favourable one, though not so

wet as that experienced in other districts.

A district to which we have as yet been able to give but scant attention is that

below Great Slave lake, the Mackenzie river and its tributaries. On the Mackenzie
river itself there is perhaps not much large timber, but up the Liard and some of the

other large rivers it is reported that there is fine timber. Protection in such a remote
district is, of course, a very difficult matter, the country in itself being of such enor-

mous extent and communication very slow. It will, therefore, be difficult to work
out an efficient organization for fire-patrol and the best thing that could be done would
be to establish a good fire-patrol boat working from Great Slave lake northward.

GENERAL.

The fire record for the season ijj all of the above districts and along railway lines

is as follows :

—

Causes

—

Number.
Campers, surveyors, prospectors, etc 164
Locomotives 109
Careless clearing of land by settlers, etc 66
Section-men on railways 32 ®
Clearing right of way 11
Threshing engines 3
Logging engines and small mills 2
Deliberately set out 2
Lightning 1
Causes unknown 121

Total 511

Areas burned over

—

Acres.
Merchantable timber 580
Young growth 34,136
Old slashing 28,540
Grasslands 86,200

Total 149,456

It is seen that 86,200 acres of the burned area was grass land, and the balance of
63,256 acres—a little under 100 square miles—was forest land. Estimating that 90
per cent of the area under patrol is forest land (namely, 112,500 square miles), it is

seen that about 0-09 per cent (nine one-hundredths of one per cent) of the forested
areas was burned by fire during the fire season of 1913. The amount of merchantable
timber destroyed was comparatively small, being less than one million feet, board
measure. The greatest loss, by far, is represented in the destruction of over 34,000
acres of young growth, which, given a nominal value of three dollars per acre, repre-
sents a loss of $102,000. Other losses to property as a result of forest fires would add
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to this loss by $25,000, making a very conservatively estimated total loss of $127,000

—

an amount greater than the total expenditure for fire protection over the total area

concerned. This loss is very small as compared with other years; nevertheless it is

clearly shown that even in a most favourable year the amount of loss to the timber

resources of the country is such as would warrant the expenditure of more money for

its protection. Although the expenditure of more money is urged, it is of great

importance just how such funds should be spent. The present staff is not large enough,

yet it would not suffice to merely add to the number of rangers employed. More
emphasis must be laid on improvement work, for, no matter if the staff numbers into

the thousands, in a dangerous year but little can be done unless the wherewithal to

fight fire, namely, roads, trails, and equipment, is present. The most feasible policy

to this end is at the present time being carried out in the establishment of forest

reserves. It is a difficult matter to carry on extensive improvement work on open
Crown lands, but by creation of reserves and the administration of them on a rational

basis, establishment of organized patrol, construction and maintenance of roads and
trails and the control of forest usei-s, the problem is much simplified.

Reference to the area table shows that over 28,000 acres of slashing was burned
over, again emphasizing that the present careless method of logging adds greatly to

the fire hazard. Present legislation provides for the proper disposal of slash from
lumbering operations, but legislation is n;ot effective unless it is enforced; and the

present method of inspection of cutting operations does not secure the desirable and
necessary compliance with regulations. Stringent regulations have been provided

in the case of railways, and these are being properly enforced at considerable expense

to the railway companies concerned. Railway operation has for a long time been

considered as a source of fire-danger, and action has been taken to offset, as far as

practicable, this danger. The presence of slash in the bush has also been recognized

as a factor in: the source of fire, yet the compulsory action for the removal of such

slash by timber operators has not been effected.

The fire table indicates that once again campers, prospectors, hunters, and others

travelling the timbered country were the most prolific source of fires. Those people

are always on the move, and the difficulty is that the quicker they move the more
likely are they to leave a camp-fire unextinguished. On the other hand, the fires

resulting from careless clearing of land have decreased over the previous year, and
this feature is a most pleasing orLe to note; nevertheless, more effective legislation

is required covering this phase of the question as well as tTie camp-fire problem, in

order that we may compel more careful observance of the principles of conservation.

Many of the fires caused by such agents occur along provincial roads either under
construction or supposedly completed. Along nearly every such road piles of slash

are left which become very drj^ and inflammable and all that is necessary to start a

bad forest fire is that some careless person should throw a burning match or other

ignited substance into this slash. By far the greater proportion of fires started which
are extinguished bj' our rangers result from the surrounding conditions of the woods

as regards slash and debris.

During the season I visited all of the districts with the exception of niorthern

Manitoba. An extensive trip was made from Athabaska to Fort Smith and thence

back to Prince Albert by way of the Clearwater river, Lac la Loche and the Beaver
river waters. This trip will be dealt with in a separate report, as it was more or less

distinct from the rest of my work. My general impressions of the organization are,

I think, conveyed in the reports on the various districts. As far as caa' be seen there

has been improvement, yet after all, no real test of efficiency will come about until

we have a dangerous fire season.

Respectfully submitted,

E. H. FINLAYSON,
Inspector of Fire Ranging.
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APPENDIX No. 7.

EEPOET OF THE SUPERIIS^TENDENT OF THE FOEEST PRODUCTS
LABOEATOEIES OF CANADA.

Montreal^ Que.^ March 27, 1914.

E. H. Campbell, Esq.,

Director of Forestry,

Ottawa.

SiR>—I have the honour to submit the report of the Forest Products Labora-
tories for the year ending March 31, 1914.

On bein;g appointed Superintendent of the Forest Products Laboratories in

June, 1913, I made a trip to the United States Forest Products Laboratory at

Madison, Wis., "where I spent five Tveeks in a study of their organization and work,
with a view to utilizing their experience with various phases of the work as much as

possible, so as to avoid, as far as could be, the difficulties with which they had to

contend, particularly in the early days of the institution. Moreover, since up to the
present time, this laboratory has been the only on>e in America whose field is forest

products, a study of their work is extremely desirable in order that unnecessary
duplication of research be avoided, and that, where the work on Canadian woods
parallels similar work done by them on United States woods, the details should be
exactly similar in the two laboratories, so that the results obtained in each may be
combined or compared with the minimum of effort and possibility of error. This is

particularly desirable in the case of tests of mechanical properties of timber, as the
work, often very extensive, of various- investigators in this line, has been rendered
almost valueless from the non-observance of this principle, whereas, by conforming
more closely with the researches of others the work of each would have supplementei
that of the other, resulting in greatly increased value for both.

Sinc'j it was determined that the divisions of timber tests and timber physic;?

should be iustitiited first, and that of pulp and paper follow immediately, the corre-
sponding divisions at Madison received the most careful study. Through the courtesy
and co-operation of the various officials of the laboratory, all available information was
placed at my disposal and a great deal of valuable data, otherwise unobtainable, were
secured and will be of iinmc]:se service to our laboratories later on. Too much cannot
be said in appreciation of the interest and support which the staff of the United States

Forest Products Laboratory have displayed in our work, both during my visit there

and later. The notes and data secured during this visit are now on cur files here aiid

are the basis of a very large i-aic of our organization plans.

On returning from Madison, I first took up the matter of co-operation with McGill
University. Many conferences were held with the various officers of the University,

including Principal Peterson, Dean Adams, of the Faculty of Applied Science, Mr.
Vaushan, bursar, Mr. Burrell, assistant bursar. Dr. Euttan and Professor Mackay, of

the Faculty of Applied Science, and also the Governors of the University. These

gentlemen, and indeed all connected with the university, are very enthusiastic in their

support and have done all in their power to aid us. As an outcome of these negotia-

tions, memoranda have been prepared for the Governors and for Dean Adams, embody-

ing the terms of our affiliation with the university. Copies of these memoranda are

appended to this- report.

The matter of accommodation was also considered in conjunction with the

university authorities, as this is to be provided by the university. Temporary quarters
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were provided in the Old Medical building, consisting of two rooms for office and two
rooms in the basement for the work of timber physics and the drafting in connection
with timber tests and other work. The experimental work in timber tests will be done
in the testing laboratory of the Macdonald Engineering building, which is one of the

best equipped testing laboratories on the continent. In addition to the testing machines
installed there at present, we are installing a Hatt "Impact machine" and an Olsen
" Universal "testing machine", which are particularly necessary for our purposes.

Regarding permanent accommodation, the building known as the " Joseph

"

property, now owned by the university, was first considered. This building is at present

occupied by the Officers' Training corps, but will be vacated by them on the completion

of their new armoury which is to be constructed this summer. During the negotia-

tions for the use of this building, the university purchased a house on University street,

known as the " Molson " house. As it was known that the university had no immediate
use for this property, permission was applied for to investigate it with a view to taking

this in lieu of the " Joseph " property.

The considerations involved as to which was most suitable to our needs were
several. In the first place, it is a much larger building and is so laid out that we can

install our paper machine without any addition to the building, which was not the case

with the Joseph property. Then, too, this building is in close proximity to the Applied

Science buildings of the university and to connect with the steam-supply line, from
which we will draw our heat and power, will require only a very short conduit, whereas,

in the case of the Joseph property, about 900 feet of conduit would have to be laid, and
this would entail considerable cost. The foundations of the building are not at present

in veiy good repair, but it is probable that they can be put into such shape as to suit our

purposes without entailing too great an expense. The Board of Governors of the

University have agreed to turn this building over to us for a period of four years. This

will make no difference to our arrangements for the use of the testing laboratory.

Following the precedent of the United States Forest Products Laboratory, an

Advisory Committee has been instituted to supervise the general policy of the labora-

tories. In selecting the men for this committee attention was paid to the following

points :

—

1. The interest manifested in work of this nature.

2. Experience with wood products.

3. Willingness to take the time and go thoroughly, into the questions that

may come up from time to time.

4. The confidence and esteem in which he is held by his associates and the

public.

We have been extremely fortunate in finding men of the requisite qualities who
are willing to act in this capacity, and enthusiastic in their support of the work and
aims of the laboratories. Four of these may be considered as representing the

university on the committee. These are Mr. F. H. Wilson, of the Board of Governors,
and Dr. Frank D. Adams, Dr. R. F. Ruttan and Prof. H. M. ^klackay, of the Faculty of

Applied Science. The other members of the Advisory Committee are men prominent
in commercial and technical work of a nature closely allied to that of the laboratories.

These are Mr. Carl Riordon, of the Riordon Pulp and Paper Company, Montreal, Mr.
Judson A. DeCew, Consulting Chemical Engineer, Montreal, and Mr. R. O. Sweezy,
General Manager of the Montreal Engineering Company. All of these gentlemen
have displayed very great interest and have shown themselves willing to make con-
siderable sacrifice of their time to further the interests of the laboratories.

The appointments to the technical staff up to the present are as follows: W. B.
Campbell, in charge timber physics; R. W. Sterns, in charge timber tests; W. G.
Mitchell, N. W. Trapnell, L. L. Browai, S. D. ]\[c]Srab, assistants.
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Several other appointments have been made to take effect at a latei^date. Notable

among these is the appointment of Mr. John S. Bates to take charge of the division

of pulp and paper. Mr. Bates is at present in the laboratories of A. D. Little, Inc.,

Boston, Mass., U.S.A., where he has already distinguished himself by his researches

on pulp and paper—notably by his work on the utilization of the waste of Southern

pines.

In addition to the appointments to these technical positions, a small clerical staff,

consisting of two stenographers and an office boy, has been appointed.

No heavy apparatus has been installed up to this time, with the exception of the

Impact testing machine and Universal testing machine previously mentioned as having

been purchased for use in the testing laboratory. Both of these machines were pur-

chased from the Tinius Olsen Company, of Philadelphia. They are at present being

erected in the laboratory. Other equipment purchased includes one Bausch & Lomb-

Zeiss microscope, one Sartorius chemical balance, one Freas electric oven, and a stock

of glassware, etc., for the chemical laboratory. Draughting equipment, including two

Universal draughting machines, three tables, and scales, squares, triangles, etc., has

also been installed. —

A considerable start has been made towards the establishment of a library and

reference files to contain all available literature on forest products, and on all subjects

related to this. Included in this will be a file of catalogues of manufacturers of aU

supplies and of various wood products, as well as accumulated clippings of all items

of interest in this connection found in the current literature. "We aim to include in

the library all information published from now on. A classification system has been

arranged to cover all this literature so as to make all information on any subject

immediately available to the laboratory. The preparation of this system and the put-

ting it into operation has been quite an undertaking in itself, but ready and complete

reference to the contemporary literature is vital to the efficient working of the institu-

tion. The filing of the correspondence has also been arranged so that all correspond-

ence relating to any one product is together, so that we will be able to accurately

estimate the relative demands for information along the different lines and shape the

investigations of the laboratory accordingly.

A system has been worked out, also, to keep records of the work as it goes through

the laboratories. These records are to be kept in such a way as to make them inde-

pendent of the personnel of the staff making the observations; that is to say, in the

case of one man leaving or changing to some other part of the work, his successor will

not find it necessary to duplicate any of the work previously done. This end can be

attained only by means of an efficient system constantly and carefully managed.

Already the public are beginning to look to the Forest Products laboratories for

information of all kinds in relation to various ^ood products. In the great majority

of cases we are able to furnish this information from the knowledge at hand, but it

frequently happens that this is impossible for the reason that no work has been done

on the subject. The variety and extent of the inquiries already received indicate very'

clearly that the laboratories will fill a very real want of the users of wood in this coun-

try.

Although the laboratories have not yet been able to commence any original

research work, both by reason of the time necessary to obtain proper equipment and

proper personnel and also the delay which is necessarily incurred in collecting properly

authenticated specimens, the laboratory has prepared some literature which should

be of considerable interest and value to lumbermen and others concerned. The first

of these publications deals with the organization and purposes of the laboratories and

is for the purpose of acquainting the public with the ideas and scope of the work-

This will pave the way for future publications and will make them proportionately

more valuable by increasing the number of people who will become interested. An-

other circular is now in the hands of the printer and is on the subject of the " Chem-
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ical Utilization of Wood Waste." Tins circular is intended to give a brief outline of

the various processes in use at tlie present time, for utilizing the various important

forms of waste, without going into the technical details of any of them. This circular

will cover a great many of the inquiries which we receive. A bulletin on the use of

Wood-Paving Blocks has also been prepared and is now ready to be printed. This

latter is a compilation of all previous literature on the subject and also includes some-

tliing of the experience and opinions of various engineers and other authorities on

the question. This bulletin will, it is expected, be of great value to the city and town

engineers who are interested in good pavements and who wish to keep informed

regarding the latest and best practice in this respect. The preparation of these two

latter publications also serves another purpose, in that we require all the available

information for our own reference and this makes a most convenient method of col-

lecting it. For instance, in preparing the bulletin of Paving Blocks, it was necessary

to get in touch with the engineers of all the more important Canadian cities, as well

as with those interested in wood preservation in general. This has resulted in the

accumulation of a mass of extremely valuable information which will be of very great

use to us later on when we are in a position to do some original investigation and

demonstration on this subject.

As previously stated, no laboratory research work has been done as yet owing to

lack of material for test. The first work of this kind will be an investigation of

Douglas fir, and the material for this has been cut and is now on the way to the labor-

atories. The shipments consist of portions of five typical trees from each of three

localities and records are being made of each of these from the time of cutting so a.*

to have at hand complete information as to these specimens

, Respectfully submitted,

A. G. McINTYPtE,

Superintendent of the Forest Products Laboratories.

APPENDIX No. 8.

REPORT ON WOOD BUFFALO.

AuROR.\, OxT., July 9. 1913.

R, H. Campbell, Esq.,* •'

Director of Forestry,

Ottawa.

Sir,—I beg to submit a summary of my investigation of tl."" conditions affecting

the Wood Buffalo in the Slave River district, or rather a review of the information
obtained during my two years travel in this country. I will also respectfully submit a

few suggestions in regard to their future protection and welfare.

WOOD BISOX.

The country in which the last wild herd of buffalo roam is situated west of the
Slave river. The southern boundary of the district is formed by the broad expanse
of the Peace river, from a point on; it opposite the lower end of the Caribou moun-
tains to its mouth, or rather its junction with the Slave river. The western boun-
dary is the Caribou mountains, which run northwest and southeast some 150 to 200
miles west of the Slave river. The northern limit, of course, is Great Slave lake from
the mouth of the Slave river to some point beyond the mouth of the Big Buffalo
river.
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The climate is not as severe as one would expect. In winter, although at times

during Jan^iary the temperature goes down very low, it remains about 10 or 20

degrees below zero Fahrenheit, and, as the air is very dry, it is not uncomfortably

cold. Spring sets in near the middle of April, and all the snow is gone by the middle

of iMay. All vegetation advances veiy rapidly owing to the long hours of sunshine.

Summer, although very short, is luxurious in its production of new growth. Fall is

usually very m.uch prolonged, the sloughs and smaller rivers freezing solid long before

the first snow falls. This country and climate seems to suit the wood buffalo to per-

fection. The snowfall is not so deep that it covers the feed in sloughs and small

prairies beyond their reach. Added tu that, the open places are not so large that the

snow becomes packed by the wind, thus preventing them from tossing it aside with

their huge heads. If the wind blows too hard, they can easily take shelter behind

some thick bluff of timber or move on to some small slough where the grass is long

and abundant and which is entirely surrounded by dense bush.

The chief difficulty in exploring this country and obtaining statistics of the wood
buffalo is its lack of navigable rivers. The Little Buffalo river which drains this

country is of little or no practical use for exploration purposes, as it is so very

crooked; although I suppose it might be used as a supply base for parties rounding

up tlie buffalo in the nurthern oection, if that step is ever taken. Of course, added to

this, are the usual difficulties of travel in the north; the prolonged spring when the

country is boggy and flooded deep with water (see my report of our trip in June, in

1911, in regard to the great difficulty we had with pack-horse travel) ; the short

summer when the flies worry to death both man and beast; the long cold winter when
travel by dog-sled is the only practicable means, and when the very nature of the

undertaking means a new soft trail through dense bush and deep, drifted, open places.

But these are every one surmountable difficulties, that is, by men or animals of the

requisite stamina. Another' problem, and undoubtedly one of the greatest, is the

difficulty of food supply. No wandering bands of Indians inhabit this country. They
one and all stay at the different posts on the Slave river, only making short hunting

excursions into the country for moose and fur, an'd then travelling light, far and fast.

Therefore all supplies have to be taken with the party from the start. The party

becomes self-supporting and self-dependent, as no succour from any outside source

can be expected. As far as the buffalo themselves are concerned their investigation

is more or less a matter of luck. Owing to the dense undergrowth one might pass

within a few hundred feet of a band of them and never know of their existence. An
experienced guide is absolutely necessary, one who knows the whole country thor-

oughly, who knows from experience where the different bands are likely to be found,

as there are huge tracts of the country which the buffalo seldom, if ever, visit. Even
then he is often disappointed and may travel for weeks without seeing them.

But I am wandering from my subject of facility of investigation'. To put it in

as few words as possible, the successful investigation into their condition and correct

compilation of their numbers will have to be left until a sufficient number of supply

depots placed at suitable points are established; or until they are confined in a cer-

tain part of the country. The only result which can be obtained from the kind of

work we have been carrying on is a report on their favourite habitat and a rather

inaccurate estimate of their numbers.

Investigation tends to show that they are scattered in small bands and individual

animals up and down the whole country from the Peace river to Great Slave lake.

Salt mountain, which runs parallel, or nearly so, to the Slave river, forms their

eastern boundary in the central part of the country, that is, directly west of Fort
Smith. In olden times the salt plains at the foot of this range of hills used to be a

favourite stamping ground for them. In " Old King Bouillon's " time, when he and
his band lived at the mouth of Salt river, the buffalo could be hunted by horses on
the plain's just as the great herds were on the western prairies. But no buffalo ever
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come as far east as that now. They seem to have learned by experience that they are

safer in the dense woods.

There are two sections of the country which they prefer. One, the northern, is

situated east and south of Big Buffalo lake. The other, the southern, 75 miles or so

southwest of Smith's Landing. Between these two tracts there is a strip of country
on the west side of Salt mountain which is higher and drier than the country farther

west. Quite a few individual animals and small bands inhabit this part of the coun-

try, wandering north and south. Whether they are strays from the main herd or

separate bands I was unable to determine.

Now to come to the question of numbers. I cannot claim to be as great an auth-

ority on this question as circumstances seem to indicate. The animals are too widely

scattered and too roving in their movements from time to time to admit of any one

giving an accurate estimate of their numbers. Indian information, unreliable at the

best, seems to be uncertain and contradictory. Chief Squirrel, who has th^ reputa-

tion of knowing the country better than anyone else, is very vague in his ideas of their

numbers. So at best my calculations must not be relied upon too implicitly. Owing
to a multiplicity of circumstances too numerous to mention here, I never succeeded in

getting in touch with the southern herd—that is, the main body. But as, owing to

Mr. Eadford's exertions and those of the Royal Northwest Mounted Police, more was
known about them than the more northern ones, I was able to arrive at a fair estimate

of their numbers.

The northern herd is divided into at least three separate bands. One of these

occupies the country P. McCallum and I visited last fall. We managed to see only

three of them, getting quite close to them, but from the signs left in wet sloughs, main
trails and feeding grounds, there must have been from fifty to sixty of them in the

immediate vicinity. Thirty-five or forty miles farther west is located the band which
I visited in March last with the Indian guides. This band is about the same size.

There is also a very much larger band farther north and west of this, in the vicinity

of Buffalo lake. This information is so well authenticated and so generally known
among the Indians that one cannot help but believe it true. To visit this last herd

would almost necessitate starting in from a point on Buffalo lake and a basis of sup-

plies at that point. Thus you see the number of animals in the northern section

approximate from 180 to 200 head.

The herd inhabiting the central southern part of the country can be safely placed

at from 200 to 250 head.

This leaves the individual animals and small bands in the central strip. I have
encountered several of these, but only one at a time. Around Grassy lake, which is

from 50 to 60 miles west of Fort Smith, many tracks were seen, and the Indians hunt-

ing in that country often encounter them. So we can safely place their numbers at

the low estimate of one hundred head.

Eecapitulating, then, my estimate would be from 500 to 550 head. There is much
evidence to show that there may be very many more, but we have at least a minimum
estimate to work upon.

Much has been said about their size relative to that of the plains buffalo. It may
be a matter of surroundings or setting that makes them appear so large, but I think

on an average they are very much bigger in every way than the plains buffalo. Some
of the bulls we saw were very large, enormous in size and height. The size of the
skulls of dead animals found in the bush also seemed to indicate a very much larger

development. This may be due to their secluded condition and the abundance of rich

feed to be found in their grazing grounds.

It Is true that there are not the number of calves that one would expect; that is,

judging by the tracks. The calves and their mothers stay with the larger bands as

much as possible. They are never met with roaming around alone. When feeding

about or moving slowly along the calves are always in the centre, so it is hard to see
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them or count them. Their tracks are thus pretty well covered up with the enormous
imprints of .the bulls' hoofs. With this large band seen by me last March were at least

three " coming year-old " or young born last spring. That is all we could make out

before the herd closed up in defensive formation, with the big bulls forming a ring

outside and the cows and calves in the centre. At different times in other parts of the

country we have noticed the tracks of young, both old and fresh; but not enough of

them, as I have said, to account for the natural reproduction. However, there must
be a fair reproduction as a great proportion of the band was composed of three and
four-year-old animals. The two animals which McCallum and I saw feeding together

last fall were from three to four years old, and were in splendid condition. •

Although I have already spoken of the country in which they are generally to be

found, a few further words about their natural habitat will not be " mal a propos."

Their preference in the early summer is the rolling poplar and jack pine country.

Through the jack pine, where the pine needles cover the ground, and grass is rather

scarce, their trails are worn deep and well defined. Here they come in the hot summer
days to get away from the flies, digging deep wallows where they can roll and throw

fine sand over themselves. The trees all along the trails and near the wallows are used

as rubbing posts and the lower branches broken off for 8 feet or more on the tree-trunks.

In the open poplar coppices the grass and vetches or wild sweet-pea grow very abun-

dantly. This makes splendid feed. Our horses prefer it very much to the rank slough

grass and marsh hay.

Towards fall, when the sloughs in which this country abounds begin to dry up,

they move out into the open. All winter long these small open places are their feed-

ing-grounds. Of course, when the snow becomes deep, a herd of them can feed over

each slough or meadowland only once, because the snow becomes trampled and packed

as hard as pavement. Thus they have to keep moving from one open place to another

all winter.

Contrary to my expectation, we did not find the timber wolves very numerous.

As you see by my previous reports, we were singularly unsuccessful in trapping or

poisoning any of these animals. They are not very numerous. Added to this, we
found that they generally strike across country to the eastern side of the river about

the time when the caribou are due in their yearly migration from the barren lands to

the woods. This is the only time of year, that is, in winter, when the snow gets deep,

that they are any menace to the buffalo. In fact, for a time I had come to the conclu-

sion that the timber wolves had very little to do with lack of increase in the buffalo

herds. But last March on my trip with the Indians I found that the wolf scare was not

all " mere balderdash." In this case five or six timber wolves of enormous size were

keeping pretty well in touch with this herd. "We found, as stated, a two-year old bull

(or at least a small part of him) which had been killed and eaten by this band of

wolves. Of course the buffalo are not afraid of the wolves when in a band. They can

easily protect themselves against such a few wolves as that. But the latter wait their

opportunity, living between times on rabbits, I suppose, until one animal, relaxing his

vigilance, strays too far from the main herd. Then they corner him. He puts up a

gallant fight, but the odds are too great and he falls an easy victim. My regrets at

finding this state of affairs and the futility of all our trapping and weary travelling

for two years you may well imagine. The wolf question will have to be dealt with,

I am afraid, in another manner, as two men, however well equipped, cannot cover the
ground and do the work necessary for the complete destruction of the wolves at this

season of the year. Our failure was due more to the lack of a competent guide than
anything else.

In regard to the destruction of the buffalo by Indians one cannot but come to the
conclusion, after living with them as I have done, that there is little or no fear in that
direction. They are all too much afraid of the Northwest Mounted Police. The
Chipewyans as a class are rather cowardly and superstitious. They have come to
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know tliat any transgression of the law is speedily followed by punishment. They are

all inveterate gossips and know that any crime committed would reach the ears of the

police very quickly. Moreover, moose are fairly plentiful, as well as other game, while

in winter, caribou abound on the east side of the river. So I think there is no danger
whatever of the Indians transgressing in this manner.

For years, in fact ever since the buffalo have been protected by law, it has been

the custom of the Royal Northwest Mounted Police at Smith's Landing to make at

least one yearly excursion in winter through the buffalo country. This was all right

as far as it went. The information gathered on these trips was no doubt valuable, but
as far as protecting them from their natural enemies, the wolves, went it was of little

use. The appointing of two buffalo guardians in the year 1911 was a further step in

the right direction, but is there not a very much simpler and cheaper way of ensuring

a very sufficient protection ? It costs considerable to keep two men on salary and to

send in supplies for them. Moreover, two men can never adequately look after the

protection of these animals, spread, as they are, over such an immense extent of coun-

try, that is, all the way_from the Peace river to Great Slave lake.

The only feasible plan is to raise the bounty for wolves killed in this district. I
understand that it has been raised this year. That is the only method by which the

Indians can be persuaded to get right after them and eradicate them. As it is now, an
Indian won't set a trap for a wolf unless the latter bothers his line of fur traps or steals

from a fish cache or bothers him in some such manner. He won't waste a trap on a

wolf because when he does catch him his hide is not very vakiable and he may have
some difficulty in getting the small bounty. With that same trap—and every trap is

valuable—he could very much more easily catch a lynx, marten, beaver, or even fox,

and be much more highly rewarded for his pains. Raise the bounty for this section and
keep it there until all the wolves are exterminated. Make every Indian an involun-

tary buffalo protector and you will simplify this question to a few hundred dollars

instead of incurring an expenditure, insufficient in its efficacy, of perhaps thousands

of dollars.

Furthermore, I would suggest that Mr. A. J. Bell, or at least the Indian Agent at

Fort Smith, be commissioned to send an investigation or inspection party through the-

buffalo country once or twice a year. Being on the ground he would necessarily know
best whom to send and at what time of year a party of this kind would accomplish the

most.

Regarding the feasibility of confinement of the different herds inside some suit-

able enclosure, I have little to say, beyond that I thinlc it would be rather a larger

undertaking than Mr. Bell anticipates. Of course, once confined in a stretch of coun-

try like the peninsula between the Peace and Slave rivers they could be easily and

cheaply watched and protected. This " round up " would have to be done in the sum-

mer and early fall. The season is short and the work would have to be rushed. The
different herds in the northern part are spread over a big territory, so quite a number

of men would be needed to sweep the country. Nevertheless, this step must finally be

takten if the buffalo and their increase are to be protected properly.

Respectfully submitted,

GEO. A. MULLOY.
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Photo by G. A. Gutches.

Permittee Burning Slash, on Xisbet Forest Reserve.

Photo by G. A. Gutches.

Brush Piled. Pcrmittt-e Starting to Burn it, Xisbet Forest Reserve, Saskatchewan.





Photo by G. A. Gutch s.

Old Slashing on Nisbet Forest Reserve cleaned up by Forestry Branch in Spring.

Photo by W. X. Millar.

Cleared Right of Way, Canadian Northern Railway, Clearwater Forest, Alberta.





Photo by W. N. Millar.

Reserve Speeder on Carjadian Nuithern Raihvay, Clearwater Forest, Alberta.

Ranger's Cabin and Boat Built at Lillooet Lake, British Columbia.





Photo by \V. X. Millar.

Interior Wilson Ranger Station Cabin, Clearwater Forest, Alberta.

Photo by W. X. Millar.

Wilson Ranger Station Cabin.





Photo by J Y. Greenwood.

Boundary Cache, Red Deer River, Bow River Forest. Alberta.
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Photo by R. M. Brown.

Colenian Ranger Station, Bow River Forest, Alberta.

Pl„,in l.\ W. X. Millar.

Sheep-heads at Camp, Brazeau Foiest, Albert;
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Photo by F. McVickar.

Horses and Cattle on Bow River Forest.

Photo by W. X. Millar.

Props and Lagging on the Brax.eau Colleries Timber Sale, on the Brazeau Forest.





Photo by D. R. Cameron.

Langley Canyon, Oregon Jack Creek, Hat Creek Forest Reserve, British Columbia,
showing Lowland Grazing.

Snniniit of Clear Mountain.s above Tinilnr-line slidwing Highland Grazing, Hat Creek Forest Reserve.





Photo by X. M. Ross.

View from Intersection of Main Drive and Approach to Residence looking Northeast, at the Forest
Nursery Station at Sutherland, Saskatchewan.

Photo by C. H. Morse.

Forks of the Chaba, Brazeau Forest, Alberta.





Photo b\' A. B. C'innell

Jack-pine Rejiroduction on a Burned Muskefj. Sand close heneatli.

Tp. 47, Kge. 5, west of ^nd meridian.

Photo by A. B. Conncll.

Poplar Slopes of the Fir Valley in Tp. 4.S, Rge. 5, west of the 2nd meridian, Saskatchewan. The inn.skeg

type begins at the to]) of the slope on both sides of the riv(!r.
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IRRIGATION
REPORT OF THE SUPERINTENDENT OF IRRIGATION.

. Ottawa, July 6, 1914.

W. W. Cory, Esq., C.M.G.,

Deputy Minister of the Interior,

Ottawa, Ont.

Sir,—I have the honour to submit the report of the Irrigation Branch for the

year ended March 31, 1914, together with the report of the Commissioner and other

officers in charge of the more important divisions of the work.

The rapid expansion of the work of this branch during the past two years, and the
increasing importance of some of the work, have made it impossible to include in this

report anything more than general reference to several phases of the work carried on.

Full reports are, however, included respecting some of the more important works.

The reorganization of the staff at Ottawa, to which reference was made in my
last report, has been satisfactorily carried out, and adequate office accommodation has

at last been provided, thus facilitating the transaction of business and the proper care

of the valuable records.

CAXADUN PACIFIC RAILWAY IRRIGATION PROJECT—WESTERN SECTION.

Dissatisfaction on the part of some of the settlers induced the Government to

undertake the reclassification of irrigable land in the western section of the Cana-

dian Pacific Railway Company's irrigation tract near Calgary, Alberta. The work was

begun in June, 1913, and the field work was carried on as rapidly as possible until

the approach of winter necessitated closing it down. During the winter the office

work in connection with the reclassification was carried on, and arrangements were

made for placing a larger staff of engineers in the field with a view to completing the

field work by the end of the season of 1914.

Progress during 1913 was necessarily slow. The magnitude of the work and the

degree of precision required in its performance necessitated the preparation and sub-

mission by the company of elaborate plans of the topography of a very large area.

The accuracy of these plans was tested by resurvey of selected sections, and, where

any material inaccuracies were found to exist, the company was required to submit

new plans. In addition to this, each quarter section was examined by a departmental

engineer who satisfied himself of the substantial accuracy of the plans before attempt-

ing to define the irrigable and non-irrigable areas.

As the capacity of the company's canal system and works had been questioned, an

inspection of the entire system was made during 1912. Further investigations have

since been made during the progress of the reclassification, and it is expected that, by

the close of the present year, there will be sufficient information available to permit

of an accurate definition of the irrigable and non-irrigable areas and the capacity of

each canal and lateral throughout the western section.

In connection with this work, investigations have been made respecting the

character of the soil and the climatic conditions within this tract. Samples of soil

have been taken by the field engineers from portions of the tract which bore evidence

of being strongly impregnated with alkali, and from other portions where either it

25—vii—IJ
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was alleged that alkali existed iji large quantities, or where, in the engineer's opinion,

alkali might be expected to appear when water was applied for irrigation. Soil

samples were taken from the surface and at varying depths down to 5 or 6 feet. These

samples were forwarded to Ottawa and submitted to Dr. F. T. Shutt, Dominion

Chemist, for analysis. This work is being continued during the present year, and will

be supplemented by a personal investigation of the tract by Dr. Shutt during the sum-

mer. Any land found to be strongly impregnated with alkali, and not susceptible of

reclamation by drainage at reasonable cost, will be classified as non-irrigable, regard-

less of its topographical suitability for irrigation.

Climatologieal data are being collected from numerous points within the western

section, and from other points in the vicinity where irrigation has been successfully

practised. The most imjwrtant features of this investigation are:

—

1. The amount and distribution of the annual precipitation.

2. The length of the growing season.

3. The incidence of killing frosts.

4. The character of crops be^t suited to the existing climatic and soil condi-

tions.

It is anticipated that, within the next year, sufficient information will have been

collected to permit of the expression of a reasonably definite opinion upon the climatic

and soil conditions, as well as the topographical suitability of land in the western

section for irrigated farming. The information so far collected does not warrant the

assumption that any considerable portion of the tract is unsuitable for irrigation, not-

withstanding statements that have been made to this effect.

CALGARY WEIR IX BOW RIVER.

With a view to raising the head of water at the intake of its main canal at

Calgary, the Canadian Pacific Railway Company has under construction a concrete

weir which it expects to complete during the present season. Work on this weir was
begun in the autumn of 1913, and continued until the approach of high water in the

spring of 1914. Work will be resumed when the high-water period has passed.

CANADIAN P.\CIFIC RAILWAY IRRIGATION PROJECT, EASTERN SECTION.

Water for the eastern section is taken from Bow river at what is known as the
" Horseshoe Bend," near Bassano, where a huge concrete dam of the Ambursen type

has been constructed.

During the process of construction, rumours were circulated by ii-responsible

persons to the effect that the foundation of the dam was unsafe, and that, when it was
closed and the water level raised, it would probably give way. It is sufficient to say

that the dam has been successfully closed, and that water is now being diverted from
the river to the storage reservoir in lake Newell, and that no fault has yet appeared.

The company has had the advice of the best obtainable consulting engineers at all

stages of the work, and every known precaution has been taken to ensure the safety of

the dam.
A very large tract of irrigable land—some 400,000 acres— is now being offered for

sale in this section, and, in order to avoid all possible criticism of the correctness of

the classification of irrigable and non-irrigable areas, the company's classification is

being chocked by departmental engineers before any land is offered for sale.

While the works in the western section were originally of a temporary' character,

the policy of the company has been to replace these with permanent works as oppor-
tunity offered. In the eastern section, however, practically all the works are of a
permanent character, and will, in this respect, compare favourably with any hereto-

fore constructed on this continent.
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The company's expenditure on works in the western section up to December 31,

1913. has been $3,887,000, and in the eastern section $8,393,000, or a total expenditure

to that date of $12,280,000.

SOUTH SASKATCHEWAN DITERSION PROJECT.

Eeference was made in my report for 1912 to preliminary survey work, undertaken

by engineers of this branch, for the purpose of developing the most feasible method of

diverting water from the South Saskatchewan river for the domestic supply of the

cities of Moosejaw and Kegina and the surrounding country.

Further surveys were carried on during the past year, and several routes were

located and surveyed and preliminary estimates of cost prepared. It is believed that

the work now completed is all that is required until the cities chiefly interested, or the

Provincial Government, are prepared to seriously consider the development of a water

supply from tliis stream. All the data collected by our engineers have been placed at

the disposal of the provincial authorities.

OLDMAN Rr\"ER DIVERSION PROJECT.

Some three years ago the attention of the department was drawn t.o the desira-

bility of ascertaining whether water could be provided for the irrigation of a tract of

land between the Belly and Little Bow rivers, north of Lethbridge. Surveys made
during 1913 indicate that water can be diverted from Oldmau river, a tributaiy of

the Belly, and that a tract roughly estimated at 100,000 acres can be irrigated within

reasonable cost limits.

Further surveys will be made during the present year to definitely locate the

canal system, define the tract susceptible of irrigation, and estimate the cost of the

works. Soil analyses will be made and climatological data collected, so that by

the end of the year sufficient information will be available to permit of the preparation

of a full report on the project.

As the lands comprised in this project are practically all in private ownership,

the final decision as to whether or not the works will be constructed will rest with the

land-owners, and will probably resolve itseK into a question of opinion as to the

increased productiveness of land under irrigation as compared with the cost of the

works per acre of land irrigated, phis the annual maintenance cost.

STREAM MEASUREMENT.

The work of stream measurement, which was begun on a systematic basis in 1909,

has been continued and extended steadily. Owing to the limited funds available, the

work was at first confined to the districts in which accurate knowledge of stream flow

was most urgently required in connection with irrigation development. With more

liberal appropriations it has been found possible to greatly extend the scope of the

work, and plans are now being perfected to obtain systematic records of stream flow

throughout the provinces of Alberta and Saskatchewan.

The records so far obtained have been published annually under the title " Report

of Progress of Stream Measurements" but it has been the practice heretofore to include

in the annual departmental report the reports of all the district hydrographers. The
increasing bulk of the departmental report has made a change desirable, and this year,

for the first time, all such reports are omitted; they may, however, be found in the

report on stream measurements, which is published separately.
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INSPECTIONS.

Regular inspections have been made of all irrigation and water supply projects,

holh licensed and under construction. Inspections have also been made for the pur-

pose of determining the feasibility of proposed projects, and to settle disputes between
water users. Three regular inspection parties and three special inspectors have been

continuously employed at this work.

SOUTHERN ALBERTA LAND COMPANY.

Brief reference was made in my last report to difficulties encountered by the

Southern Alberta Land Company in completing its canal system, and to the com-
plete reorganization of its engineering staff. Since the date of that report the com-
pany has encountered further and more serious difficulties. The crisis in the com-
pany's affairs occurred after the close of the fiscal year 1913-14, but, as some mis-

leading reports have gained currency, it is considered advisable to give a brief resume
of the facts for the information of any who may be interested in this project.

In June, 1906, an agreement was made between the Robins Irrigation Company
and the Government, by which the company purchased a tract of 380,573 acres of

land at the rate of $3 per acre, payable $1 in cash and $2 in works capable of irrigating

one-fourth of the area purchased.

With the consent of the Government, the liobins Irrigation Company transferred

its interest in this concession to the Southern Alberta Land Company, an English

fiyndieate with its head offices in London.
The original company did no actual development work, but made a few prelimi-

nary surveys for canal location. The present company found, as a result of further

surveys, that a considerable proportion of the tract originally sold could not be irri-

gated within reasonable limits of cost. It therefore applied for permission to exchange

a portion of the tract for an equal area more favourably situated for irrigation, and
for permission to amend its plans so as -to take water from Bow river at a point more
suitable thai> the one originally selected. Both of these requests were granted by the

<jovernment of that day.

The work of canal location and construction was seriously undertaken in 1909

and has been continuously carried on ever since. The works consist of a diversion

dam and intake on Bow river at a point about 35 miles southeast of Calgary, a main

<;anal some 44 miles in length to a storage reservoir knowm as Lake McGregor, which

has a capacity of 335,000 acre-feet of water; a canal 40 miles in length from the

reservoir to the tract to be irrigated, and main and secondary canals, laterals and dis-

•tributing ditches throughout the irrigated tract.

Engineering difficulties developed from time to time during the work of construc-

tion, and these culminated in the summer of 1912 when the main diversion dam in

IBow river broke, destroying also the intake and the upper portion of the canal. This

Toused the company to a realization of the magnitude of its undertaking and to the

necessity for procuring the best obtainable engineering advice before undertaking

the work of reconstruction. One result was a complete reorganization of the com-

pany's engineering staff, and the retirement of the resident general manager.

The plans of the works were revised in several material respects, and work under

the new plans was actively begun during the season of 1913 and has been steadily

continued to the present time.

The Robins Company had originally estimated the cost of the complete system of

irrigation works at $1,000,000. The present company has already expended over

$5,000,000 in works alone, and estimates the cost of the further works required to

complete the system at $2,500,000. In addition to this the company has expended some
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$2,500,000 for the purchase of the concession from the Kobins Company, payment to

the Government of principal and interest on the 380,573 acres of land purchased, and

the purchase of School and Hudson's Bay Company's land within and adjoining the

main tract purchased from the Government. Interest charges on debentures, manage-

ment expenses, etc., amount to a goodly sum in addition to the items enumerated.

These figures are given for the purpose of conveying some idea of the size of the

undertaking, and to explain the financial difficulties which tlie company finally encoun-

tered. The original amount of stock issue was $3,500,000 and has been fully paid up.

The first issue of debentures produced an additional $3,500,000, and a further issue of

debentures realized $1,200,000. Thus the company has raised over $8,000,000 by sale

of stock and debentures, and all of this has been expended.

Early in the present year, when the revised plans of the works were finally com-

pleted and approved, the company was confronted with the necessity of raising a

further sum of about $2,500,000 for construction work, in addition to interest charges,

management expenses, etc., during the period required to complete the works and earn

title to the land purchased from the Government. In the state of the money market

at that time it was found impossible to raise any such sum, and the company therefore

applied to the Government for assistance.

The company asked the Government to lend $380,573, or, in effect, to return to

the company the amount paid by it for the purchase of the tract to be irrigated, and

to cancel the clause in the agreement for sale requiring, as a condition precedent to

the patenting of the land, that one-fourth of the area sold should be irrigated, and to

place the land at the company's disposal so that it might be able to raise thereon a sum
sufficient to complete the works.

Before taking this request into serious consideration, the Government required

the company to submit a complete statement of its financial standing, together with

an estimate of the sum required to complete the works. Government engineers were

also required to thoroughly examine the existing works and to carefully check the

company's estimate of the cost of completing them. With this information in its

possession the Government finally decided to assist the company by lending it a sum
of $380,000, at 5 per cent interest, and taking adequate security on the land and other

assets of the company, provided the company raised a further sum sufficient to complete

the works; the whole of this fund to be expended under Government supervision.

Before this arrangement could be completed it was necessary for the company to

secure the consent of its security holders to some form of reorganization, whereby

interest charges would be waived for a term of years and the Government be given a

first charge on the company's assets. This was likely to prove a somewhat tedious

imdertaking and the company finally decided, upon the advice of its solicitors, to

appoint a receiver, not with a view to liquidation, but to facilitate the scheme of

reorganization.

Unfortunately, within a few days of the appointment of the receiver the com-

pany's London bankers, Messrs. Chaplin, Milne, Grenfell & Company, suspended pay-

ment. This suspension wiped out the company's entire cash reserve, and left it

without the means to continue construction work until the scheme of reorganization

was completed and the Government loan made available.

Under these circumstances the company asked the Government to somewhat

modify the terms of the promised loan so that it might be made immediately available

for construction work. It was finally agreed that the Government should lend to the

company a sum equal to $1 for each acre of land pledged to the Government as security,

but not in excess of $380,573, the Government to be secured by a first charge against

such land. This loan is to be made in instalments from time to time upon estimates

submitted by the company's chief engineer and approved by the Government.

The Government also agreed to convey to the company absolute title to the 380,573

acres of land comprised in the original sale upon repayment of the loan above referred
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to and interest thereon, provided, however, that the company may take title to any
portion of the tract by repayment to the Government at the rate of $1.25 per acre,

such payments to be credited on account of the loan.

The company was pledged to raise a sum not less than $800,000 and to deposit

this in a chartered bank in Canada, and this sum, together with the amount of the

Government loan, is to be expended for construction and other necessary works under
Government supervision.

The arrangement between the Government and the company has not yet been
worked out in detail, but will be substantially as stated here. The expectation is that

the company will thus *be possessed of funds sufficient to complete the first unit of its

irrigation system, and to place the lands comprised therein on the market, and that

the funds realized from the sale of lands will thereafter be sufficient for the comple-

tion of the remaining works.

These difficulties, engineering and financial, have made the company's problem
exceedingly difficult, and there has been considerable scepticism as to its ability to

carry its project to successful completion. The project is, however, entirely feasible

from an engineering point of view, and the works as now planned will, when finally

completed, provide for the irrigation of some 200,000 acres of fertile land well adapted

to irrigated farming. Excellent transportation facilities are provided by two lines of

railway directly through the tract. The climate, aside from scanty rainfall, leaves

little to be desired, and the soil is of excellent quality. If, therefore, the company
satisfactorily adjusts its present financial difficulties in the manner contemplated, and
carries out its present plan of construction, there is good reason to believe that it will

eventually succeed in complying with the terms upon which the land was originally

sold, thus transforming a district heretofore devoted entirely to cattle-ranching into

a thickly settled and prosperous mixed-farming community. Strict economy will be
required and good business management, and even with these it is probable that the
investment of the original shareholders will not be profitable.

DRAINAGE.

Reference has been made in previous repox'ts to numerous applications that liave

been made to the Government for the sale of land for reclamation by drainage. Some
of these projects have been investigated by engineers of this brnnch and found to be

feasible within reasonable limits of cost, and decidedly in the public interest, as they

would reclaim and make productive large areas of now valueless marsh land which
seriously retards the development of the surrounding country. Others of these projects

are, while feasible from an engineering point of view, too costly to warrant their

construction at present.

Somewhat informal negotiations are now being carried on between the Dominion
Government and the Governments of the Prairie Provinces with a view to the enact-

ment of such laws, or the amendment of existing laws, as will permit of dealing with
tlie reclamation of submerged and marsh lands in a satisfactory manner. Some
progress has been made, and there is reason to expect that a satisfactory agreement

may be reached between the respective Governments during the present year. Up to

the present it has been considered undesirable to a\ithorize worl< on more than a few
of the many drainage projects now under construction.

KEVEXUE.

Appended hereto is a statement of the revenue received and accounted for by this

branch during the year ended March 31, 1914. The revenue received from the several

land agencies consists entirely of payments on account of land purchase! or leased

under the irrigation system ; that from the irrigation office at Calgaiy cover? fees

paid for the iss^ue of water licenses, survey permits, etc.. and for the recording of docu-
ments.
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Statement of revenue for 1913.

Calgary $ 873 33
Lethbridge 10,287 98
^Medicine Hat 2,438 83
Moosejaw 228 10
Maple Creek 10,295 84
Swift Current 272 90
Irrigation Office 754 00

$25,150 98

Your obedient servant,

E. F. DEAKE,
Superintendent of Irrigation,
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Calgary, May 5, 1914.

E. F. Drake, Esq.,

Superintendent of Irrigation,

Department of the Interior,

Ottawa.

Sir,—I have the honour to submit herewith my annual report of the work done
under my charge during the year 1913, on irrigation administration and surveys.

I have the honour to be, Sir,

Your obedient servant,

F. H. PETERS,
Commissioner of Irrigation and Chief Engineer.

REPORT ON IRRIGATION AND IRRIGATION SURVEYS.

BY

F. E. Peters, Mem. Can. Soc. C. E.; Ass. Mem. Am. Soc. C. E., D.L.S., A.L.S.,

Commissioner of Irrigation.

This report contains full reports from all the engineers employed in charge of

work on the staff of this office, on irrigation administration and surveys. All of the

data gathered in connection with the hydrographic surveys branch are being sub-

mitted in a separate report on the " Progress of Stream Measurements," and those

interested in this should refer to the separate report.

Those who are interested in any particular phase of the work of this office should
consult the index, and then read the full report on those projects which have been
prepared by the engineer actually in charge of the work in the field, where it will be

found that the question is fully explained and discussed. Many readers, however,
will be interested only in a general way in the work, and for these persons perusal of

this brief report written by the commissioner will explain in general the work which
has been carried on, and will bring out the main features in connection with the

various surveys developed.

This report in commencement will make mention of some interesting details with
reference to the office organization and work not touched upon in the reports sub-

mitted by the engineers. Following this, an attempt will be made to give a brief

review of the work which has been done during the fiscal year 1913-14, bringing out

the main features of the different units of work done, and in conclusion a short

reference will be made to the work which it is proposed to carry out during the fiscal

year 1914-15. fj

OFFICE WORK AND ORGANIZATION.

The office organization has reached such proportions that it is difficult to give

any description of it in words; therefore a diagram has been prepared with the idea

of giving graphically a clear idea of how the office staff is organized.
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A schedule has also been inserted, which enumerates the details of the office work
at Calgary. These details are set forth in a similar manner to the preceding years,

so that by reference to the reports submitted for previous years a comparative idea

can be gained of the amount of work done in the office.

Letters received 1 0,965

Letters sent 16,909
Applications for water rights recorded 59

Plans examined and filed 297
Agreements (right of way, etc.) recorded 57

Right of way plans recorded, in quadruplicate 191
Water agreements filed in quadruplicate 64

Water agreements cancelled 87

Water agreements transferred 92

Notices for publication prepared 55

Plans prepared 585

Blue prints made 19,457

Certificates issued under section 20, Irrigation Act 39

Certificates issued under section 33, Irrigation Act 52

Licenses recorded, in triplicate 95

Weekly reports received from engineers 1,552

Reports of discharge measurements (H4) received 2,524

Reports of gauge heights (H2) received 5,651

Descriptions of regular gauging stations (HI) 52

Reports of changes at river stations (H22) 89

DEVELOPMENT OF WATER RIGHTS SINCE 1895.

Water rights are granted in Alberta and Saskatchewan under the classifications

of domestic, industrial, irrigation and others, and a map has been prepared for pub-

lication with this report showing all the water rights on record in this office, and an

endeavour has also been made, by using diiferent shaped red characters, to indicate

the class of water right. In studying this map, reference should be made to the sche-

dule of water rights which is being published with this report. The schedule is

arranged showing all the water rights on record by township and range west of the

several meridians, so that if the map is consulted and it is desired to ascertain the

details about any water right as indicated on the map, it is possible to do this easily

by referring to the schedule and locating the water right by its geographical index.

It has been attempted, in preparing this schedule, to give briefly the essential details

of every scheme.

Questions are frequently asked as to how the development of water rights in

Alberta and Saskatchewan is progressing, and in order to bring out this matter and
show the development in as true a manner as possible, the following schedule has been

prepared. The two critical periods in the development of any scheme for the diversion

of water are when the scheme is authorized for construction, and when it is finally

licensed to divert water, and the following schedule shows for each year the number
of schemes which have been authorized for construction and the number of schemes
which have been finally licensed to divert water:

—
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PERMANENT IRON BENCH-:MARKS.

A schedule has been inserted at the end of this report showing the location and

elevation of the seventy-four permanent iron bench-marks which were set during 1913

in various parts of the provinces. The endeavour has been in every case to refer all

of these bench-marks to mean sea-level datum, so that, as the network is extended ta

cover larger areas of territory, the data which have been gained in this way will prove

of great value in the future in working ont various undertakings for the development

of the resources of the provinces. Xone of this work has been done merely with the

idea of establishing permanent bench-marks over the country, but rather it has been

necessary for the development of certain projects which this office has' undertaken, to

gain information regarding the general contour of large areas of territory, and in

order to perpetuate the information so gained, the policy has been adopted of setting

these permanent bench-marks usually at every township corner.

CYPRESS HILLS IRRIGATION DISTRICT.

Attention was drawn in the report submitted for 1912 to the development which

is at present being actively carried on in the Cypress Hills irrigation district.

Eeference is made, in the reports submitted by the two engineers who have

operated in this district, to the great necessity for some comprehensive scheme for

conserving the flood discharge of the streams in this district by the construction of

reservoirs. This question is one of great importance to the settlers in this district.

A special party was placed in the southerly drainage basin of the Cypress hills during

the past season, and a full report has been submitted upon the surveys made of the

Cypress Lake reservoir and another reservoir on Middle creek. In addition to this,

several smaller reservoir sites have been surveyed during the past year, and the report

submitted herewith by Mr. Russell, Chief Field Inspector, includes a schedule which

gives an idea of the capacity and cost of these smaller reservoirs, all situated in the

northerly drainage basin.

Most of the schemes in the Eastern Cypress Hills district are now ready for

license, while in the Western Cypress Hills district very considerable activity is

noticeable in carrying to completion the many small projects which are under con-

struction, and it is pleasing to note the increasing interest in, and realization of the

value of, irrigation in this district.

Crop reports have been submitted showing the conditions in the two Cypress Ilills

districts. These reports will no doubt be very interesting to the residents in these

districts, but no general statement can be made in this matter excepting to say that

progress, while slow, is steady.

CALGARY IRRIGATION DISTRICT.

Reports have also been submitted by the engineer in charge of the Calgary irri-

gation districts, indicating the work done by him in the field and the condition of

the district as regards the growth of crops. This district, which lies mainly in the

foot-hills fringing the eastern slope of the Rocky mountains, has been visited during

recent years with heavy natural precipitation, so that under these conditions it is

only natural to expect, what is indeed true, that the activity in developing or main-

taining irrigation schemes is not great.

The crop report submitted for this district, while indicating that alfalfa and

grass crops can be greatly benefited by irrigation, shows that most of the ditch owners

do not put water to the beneficial use that they might if more interest and realization

of the value of the water were displayed by them.
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Special ixspections.

The work of special inspections has been carried on actively during 1913 in mucli

the same manner as in previous years. The progress of this work was somewhat
retarded during the early part of the season owing to the fact that some difficulty

was experienced in providing suitable engineers to carry out the work. As the result

of the whole year's work, however, it may be said that a large amount of work has

been accomplished, and the few schemes requiring inspection that could not be taken

up before the winter set in were visited and inspected at an early date in the spring.

The schedule submitted with the reports of the special inspecting engineers indicates

clearly the amount of work that has been accomplished.

INSPECTIOX OF WOHKS OF IRRIGATIOX COMPANIES.

Prior to the year 1913, the appropriations for irrigation administration and sur-

veys had not been sufficient to permit of as close inspection as was desirable of the

work being carried on by the companies which are developing large tracts of irrigable

land in the province of Alberta. This has now been changed, and since early in 1913

a thoroughly competent engineer has been assigned to this work, who has from time

to time been given such assistance as he required, in order to keep thoroughly in touch

with the work which is being carried on by these companies. The importance of this

branch of the work may be better realized by a consideration of the cost of the works

constructed, or under construction, by these companies, which is approximately

$20,0€0,000.

This work is carried on by Mr. S. G. Porter, who has submitted a brief report of

his work. Very thorough inspection was made of all works under construction, and

a great deal of time was spent in studying the many problems that will affect the

operation and maintenance of these irrigation systems.

The Irrigation Act anticipates that the actual work of construction will not be

begun, in any case, until complete plans of all ditches and structures have been filed

with the Commissioner of Irrigation, and approved by him. It has, however, been

found in practice that, in connection with any of the larger irrigation schemes, so

many plans are necessary that it has not been practicable to carry out this idea fully.

Apparently this was realized a good many years ago and some of the larger com-

panies were permitted to begin construction after having filed only what may be

termed "' general, preliminary location plans." It was doubtless the intention of those

then charged with the administration of the Irrigation Act that these preliminary

plans should be replaced, as rapidly as possible, by plans showing the actual location

of the canals and ditches and by detail plans of the structures. Unfortunately this

was not done, and the result is that all of the large irrigation companies are greatly

in default in so far as the filing of plans is concerned.

Definite and effective steps are now being taken to require the submission of all

necessary plans by these companies and, in addition to this, Mr. Porter, by keeping

in close touch with all of the w'ork under construction, wiU be able to advise the

department promptly of any unauthorized or ill-advised action that may be taken or

contemplated by any of these companies.

CHIEF FIELD IXSPECTOR.

Owing to the fact that three large field parties were employed during the season,

and widely separated in different parts of the provinces, it was found necessary to

place an engineer in the field in special charge of the work being done by these parties,

in order that it might be economically and properly conducted.
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Mr. B. Russell, Chief Field Inspector, has submitted a report covering in general
all of the work under his charge, and this report may be read with interest by any per-

son who desires to gain a general idea of this particular portion of the work,

SOUTH SASKATCHEWAN WATER SUPPLY DU'ERSION PROJECT.

Surveys of the development of this project, of such great importance to the resi-

dents of Regina and Moosejaw and the territory which surrounds them, and tributary

to them, have been carried on by this office during the past three years, and have now
been completed to a point where it will not be advisable or necessary to make any
further surveys on the field, until such time as the scheme is actually under consider-

ation with a view to construction, when, no doubt, some further details and final

location surveys will be required.

This project has been very fully taken up in the reports submitted by the engi-

neer in charge of the field party, and by the chief field inspector, so that it is not

desired in this report to go any further into the matter than to again draw attention

to the great importance of the project, and indicate the prominent features in connec-

tion with the surveys which have been carried on.

The application for the right to divert water in connection with this scheme,

which was made by the Government of the province of Saskatchewan, asks for a

quantity of water equal to 100,000,000 gallons per diem, or roughly, 200 second-feet;

but the estimates for the cost of the project made by this office have all anticipated

the diversion of only 60 second-feet, or 32,000,000 gallons per diem, which has been

estimated as sufficient to fulfil the requirements of the reasonably near future.

The report submitted by the engineer in charge of this party includes, for the

purpose of comparison, the estimates of schemes Nos. 1, 2, and 3, all based upon the

same unit costs, so that if the total amounts of these estimates are not exact, the

comparison between the financial consideration of each scheme will at least be approxi-

mately correct. Schemes Nos. 1 and 2 were developed on the basis that the water

diverted from the South Saskatchewan river would always be free from serious

bacterial contamination, and that it would therefore be desirable to conduct it from

the river to the various points of use through entirely enclosed pipes, so that no con-

tamination of the water could take place between the point of diversion and the points

of use. These schemes, including very long pipe lines, are both necessarily very expen-

sive. Scheme No. 3 has been developed with the idea of utilizing to the fullest degree

the natural features of the territory, which lend themselves to conducting the water

to its place of use at the least possible cost, and this scheme diifers from Nos. 1 and

2 in that, by taking advantage of a natural water course and a natural reservoir, the

water diverted from the river must necessarily be liable to more or less serious con-

tamination, by the natural drainage of the surrounding country into the natural

watercourse and reservoir which it is proposed to utilize.

Estimates Nos. 1 and 2 include the cost of a very expensive dam in the South

Saskatchewan river, which would serve the double purpose of raising the water sur-

face in the river, and of developing electric energy to pump the water out of the river

to the intake of a gravity system, while scheme No. 3 does not anticipate the con-

struction of this expensive dam, but estimates the cost of pumping the water by using

a coal and steam pumping plant. It should be remembered therefore that with schemes

Nos. 1 and 2, a coal and steam pumping plant might be substituted for the hydro-

electric power dam estimated on, which would make a difference of about one and a

half million dollars in the estimate for first cost.

It is considered that estimate No. 3, which has the lowest cost and very easy

possibilities of future enlargement, is possibly the most economic and feasible scheme;

but it should be remembered that the main idea of the work undertaken by this office



vu IRRIGATION 15

SESSIONAL PAPER No. 25

lias been to develop all the possibilities that exist of creating this general scheme,

and that the time and facilities have not been available to make the close and detailed

studies of the question, which vpill be necessary before a final decision as to the best

scheme can be made. It should be noted that for scheme No. 3, which anticipates the

diversion of about 32,000,000 gallons per diem at a cost of $8,850,000, .figures out at

a construction cost of 27 cents per imperial gallon, including of course only the main

pipe lines.

While this department has been developing the physical possibilities, the Govern-

ment of the province of Saskatchewan has been investigating the financial possi-

bilities, of this undertaking, and, by an arrangement made with the provincial author-

ities, their report in this connection is being published with this volume, so that those

who are interested in the matter can have both reports readily available.

For the information of those interested in this question, it is further desired to

call attention to the reports on this project published by this branch for the years

1911 and 1912, and also to the report submitted by Mr. H. E. M. Kensit, to the Super-

intendent of Water-powers, Department of the Interior, during 1912.

This department has now completed all of the surveys which it is proposed to

make in connection with this project, and it is believed that sufiicient information

has been gained and put on record to allow of a thorough and final determination

of the relative value of the various schemes suggested.

In concluding these remarks on this project, it is hoped that the great necessity

and importance of this undertaking wiU not be overlooked in the future, and that

the undertaking will be kept under advisement until such time as it may be proper

to consider the actual construction of works.

CYPRESS HILLS RESERVOIR SUR^TIYS.

That district lying south of the Cypress hills is one well suited to irrigation, and
there is probably no other district in Alberta or Saskatchewan where such a great
number of small private irrigation projects have been developed. These irrigation

schemes have all suffered from the fact that the greater part of the run-off from this

district takes place in the early spring, so that most of the irrigators are only able

to get a good supply of running water in the spring, as later on there is not a suffi-

cient supply available. Most of the streams of this district are tributaries of Milk
river, and therefore subject to the " Waterways Treaty " between Canada and the

United States. It is therefore possible that, in the final division of the waters of St.

Mary and Milk rivers and their tributaries between the respective countries, the

supply available for diversion in Canada may be somewhat restricted. This empha-
sizes the desirability of conserving, to the fullest extent possible, all the water supply
of this region.

As the conservation of the water supply in this district can only be accomplished

by some comprehensive undertaking, which is beyond the means of any one of the

private interests which are affected, it was decided that this department should make
such surveys as were neeessarv to gain a comr)lete idea of the reservoiring possibilities

in this district, together with the cost thereof.

A very fine reservoir site exists at Cypress lake, which may be utilized to con-

serve the waters of both Battle creek and Frenchman river. All the details in con-

nection with this site were fully developed, and a complete estimate of the cost of the

project prepared.

There is also great necessity for a reservoir on Lodge creek, and in order to

develop the possibilities in this connection, levels were taken over a large block of land

containing twelve townships, in order to develop the controlling elevation, which

would allow a study of these conditions being made. T^is work resulted in the locat-



16 DEPARTMENT OF THE INTERIOR vii

5 GEORGE v., A. 1915

ing of only one good reservoir site, which lies due west of Cypress lake on Middle
creek, one of the two main branches of Lodge creek. This reservoir site was fully

developed and an estimate of the cost of construction made.
The Cypress Hills district may be divided into two sub-districts having their

drainage respectively south and north from the Cypress hills. The work already

referred to is confined entirely to the streams flowing south from the Cypress hills.

It was further decided that while this party was in the vicinity the whole question
of reservoir possibilities should be looked into, so instructions were issued to

get the necessary data to cover the reservoir possibilities on the streams flowing

north from the Cypress hills.

These latter streams are all small, and no opportunity exists for any large cen-

tralized reservoir. It was known that practically all of the available sites in this

watershed had been surveyed some years ago by Mr. Ellicott, acting under instructions

of the Government of the Northwest Territories. The plans of these surveys were
examined, and also the note-books, which led us to believe that the information had
been accurately gained and the plans accurately plotted, so that no necessity appeared

to exist for making any re-surveys.

In order, however, to complete this work, and that the engineers of this depart-

ment might have sufficient loiowledge of the local conditions to prepare an estimate

of the cost of the construction of these reservoirs, a reconnaissance of all the sites

was made.

This whole subject has been fully taken up in the reports submitted, which are

included herewith, by the chief field inspectors and the engineer in charge of the field

party.

OLDMAN RIVER DIVERSIOX PROJECT.

In the year 1910, certain settlers in the vicinity of Iron Springs, which lies

almost directly north of Lethbridge, and also north of the Belly river, petitioned the

Department of the Interior for the construction of an irrigation scheme, by pump-

ing out of the Belly river, to irrigate their farm lands in this very dry section of the

country. The scheme as advocated by these settlers was found to be impracticable,

but the petition had the result of calling attention to the necessity for irrigation in

this district. This matter having been brought to the attention of the Commissioner

of Irrigation, it was kept under consideration, and during 1911, when employed on

making a report on storage possibilities on the Oldman river, the possibilities were

noted of diverting water from that stream, and carrying it in a canal to serve the dis-

trict above referred to, and this Avas reported to the department at that time. The
project was not taken up actively, however, until the spring of 1913, when it was

decided to develop all the possibilities in this connection.

A small reconnaissance party was first sent into the field to run rapid level lines,

and determine, in a general way, whether the scheme, as it had been outlined, was

feasible, and, as soon as this had been determined, a larger party was placed in the

field for the purpose of locating the canal and defining the areas susceptible of irriga-

tion from it.

The surveys carried on developed the fact that there are about 100,000 acres which
can be irrigated under this project, and such approximate estimate of cost as is

possible at this time indicates that water can be supplied to the land for a first cost

of about $18 per acre, which again indicates that the project is entirely feasible. This
whole subject has been fully taken up in the reports submitted herewith.

INTERXATIONATi WATERWAYS TREATY.

The International "Waterways Treaty, which was entered into between Canada and
the United States in the year 1909, and ratified in 1910, is of veiy great importance to
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the western part of the province of Alberta, insofar as it regulates the division of

the waters of the Milk and St. ^lary rivers between these countries. At the present

time, neither country has fully developed the irrigation schemes which will be tribu-

tary to these sources of supply, so that at present no shortage of water exists; but in

•the future, when all the land susceptible of irrigation in both countries has been devel-

oped, the question of the division of these waters will be one of great importance.

With a view to securing and compiling in convenient form all available data

respecting the available water supply in the several .streams subject to the treaty, for

the full protection of Canadian interests, an engineer was specially assigned to this

work. In a brief report, included herewith. ]\rr. R. J. Burley, the engineer in charge,

lias outlined the work carried on by him during the year.

A map has also been prepared of the watershed of the streams covered by the

treaty, comprising the areas in Canada and the Ignited States.

DUTY OF WATER EXPERIMENTS.

The Minister of the Interior has prescribed a certain " duty of water," which must

be observed throughout the provinces of Alberta and Saskatchewan on all irrigation

projects. While the determination of this very important question was given careful

consideration some years ago, yet the prescribed duty was based entirely on such

information as could be gained, regarding the use of water in other districts to the

south of the international boundary, and it has since been realized that, in order to

"determine the proper " duty of water," it is necessary to determine this quantity under

the varying conditions which exist in our own country.

The district wherein irrigation is most extensively carried on lies under the Cana-

dian Pacific Railway Company's Lethbridge system, and is commonly known as the
"" Coaldale district,^' lying just to the east of the city of Lethbridge. One field engineer

was placed in this district with instructions to undertake experimental work. As one

of the main elements in this work is to procui'e the co-operation of the farmers who
practice irrigation, it was not possible to do a great deal of this work during the first

season, but the interest taken by the farmers in the district where the operations were

carried on was most encouraging, and it is intended to cari*y on the work on a con-

siderably larger scale during the year 1914:.

The report on " duty of water" investigations, which has been submitted by Mr. G.

D. Walters, engineer in charge of the work, is included in this report. It contains a

good deal of explanatory matter dealing very largely with the proper methods of irriga-

tion, etc., most of which information can be found in other publications, but as this

information has never been published before in Canada in a form readily available to

those interested in the subject, it is thought that its publication in this report will

•ser^'e a useful purpose.

PRLNCIPLES GOVERXIXG THE DESIGN AND OPERATION OF IRRIGATION SYSTEMS.

While the requirements of the Irrigation Act are quite full and complete a3

governing construction and oi>eration of an irrigation system, the provisions of the

Act do not fully analyse the question, nor indicate why certain requirements are neces-

sary, so that tlie question of the quantity of water, for the delivery of which provision

must be made, has hecome somewhat obscured and does not seem to be generally well

U)idorstood.

Particular attention is drawn to the annexed report under this heading. This

does not in any way undertake to criticize the provisions of the Irrigation Act, but

rather to expound in a clear manner the correct ideas which should be borne in mind
in designing any system of irrigation works.

iiS—vii—

2
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CANADUX PACIFIC RAILWAY IRRIGATION PROJECT.

If reference is made to the report of the Superintendent of Irrigation for 1912,

there will be found, under this heading, a short description indicating the conditions

which have made it necessary for this department to carry out a reclassification of

all the irrigable lands in the western section of this company's irrigation block. It

was indicated, in the report above referred to, that arrangements were being made
for a thorough inquiry that should finally settle the differences then existing (1912)

between the company, the water users, and the department.

During the year 1913, provision was made for an additional staff to undertake

this work, and the whole question of the reclassification of the irrigable lands was
definitely taken "up, and commencement made on a programme which anticipates

the final completion of this work, in a thorough and careful manner, at the earliest

possible date.

Owing to the fact that there were a great many details to be worked out, and
also to the fact that we were not able to commence the work in the field until late in

the summer, the progress made during 1913 was not as great as was desirable, but the

work is being actively continued in 1914, and it is anticipated that all of the sold

lands in the tract above mentioned will be finally reclassified before the completion

of the field season of 1914.

This question, insofar as the irrigation office at Calgary is concerned, is one of

carrying out a routine of work under the decisions which have been made by the

Minister of the Interior, and, as the work is not of general interest to the public in

Alberta and Saskatchewan, no further description will be given otherwise than to draw
attention to it.

DRAINAGE.

During the year 1913, a very large number of applications have been received by
the Department of the Interior for the draining and reclaiming of swamp lands

situated in the northerly portions of Alberta and Saskatchewan, and, while no definite

I>olicy has as yet been decided upon by the department for dealing with these appli-

cations, the question is one with such great possibilities for development in the future,

that attention should be directed towards it at this time.

The northerly portions of Alberta and Saskatchewan, as is well known to any of

the residents in these districts, contain a very large number of shallow lakes or

marshes, sometimes of considerable extent, which, while constituting only a draw-

back to the development of the country at the present time, have great possibilities,

in many cases, of easy drainage, and reclamation thereby into lands which in a few
years' time will have very high agricultural values.

In the districts where these drainage applications have been made, there is, as a

rule, no shortage of water for domestic or other requirements, so that the value of

these shallow lakes or marshes for the purpose of water supply is not great. On the

other hand, these large marshy areas are a drawback to the settlement of the districts,

as they frpncrally make the construction of roads very difficult and expensive, and,

it is thought in some cases, exert a considerable influence on the lands closely sur-

rounding them by attracting frosts, and thereby shortening the average period for the

maturing of crops in the district. The lands underlying these shallow marshes have
no value at the present time, so that any successful drainage reclamation can be looked

upon as a development that will create useful agricultural lands where none existed

before.

It should be realized, however, in dealing with these drainage applications, that

all of these marshy areas, to a greater or lesser degree, constitute natural reservoirs'
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wliich conserve the water, which naturally flows away through the streams; and there-

fore, in dealing wholesale with this question, the ix)ssibility of spoiling too many of

these natural reservoirs on the head-waters of any one stream must be guarded against,

or else, hand-in-hand with the development of the drainage schemes, must go some
policy of improving other natural reservoirs, so that the natural flow of the streams

during the low periods may not be seriously interfered with.

THIS year's work (1914).

A very large proportion of the work done annually by the irrigation office at

Calgary is routine work, which must be carried on from year to year with very little

change, except to provide for certain expansion or contraction in order to comply with

the varying necessities. The ordinary routine work of irrigation inspections will

therefore be carried on during the year 1914, but, in addition to this, several important

projects will be especially developed.

The sun-eys in connection with the Oldman River Diversion project, which were

carried on during 1913, will be completed, so that a close estimate can be made of the

area and character of the land which can be irrigated, together with the cost per acre

of doing so. In addition to this, three field parties are to be employed in the districts

south and east of Lethbridge, in order to determine the area of land in Canada which

is irrigable from the Milk and St. Marj' rivers. These surveys will be quite compre-
hensive, and will cover an area of about 5,000 square miles.

The work of " duty of water " investigations, which really includes a considerable

amount of instruction in the best methods of irrigation, will be carried on in a much
more extensive manner than was the case during 1913, and it is hoped that, through

the kind co-operation of the large irrigation companies which has been promised, and
with the co-operation and assistance of many farmers who are practical irrigators,

this work will be very satisfactory in its results.

The reclassification work in the western section of the Canadian Pacific Railway

Company's irrigation block, is to be carried on during 1914, with a large staff both in

the field and in the office, and, in addition to this, a party will be operated in the

eastern section of the same company's irrigation block, with the idea of approving the

classification of the irrigable land therein, prior to the time that the water license is

finally granted by the department or the land sold by the company.

In concluding this report, the commissioner wishes to express his thanks and
appreciation to every member of his staff for th-sir hearty and conscientious co-opera-

tion, which alone has made it possible to carry on the successful season's work during

the year 1913.

Respectfully submitted,

F. H. PETERS,
Commissioner of Irrigation and Chief Engineer,

-vn-
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Schedule of Bench-marks Established, 1913.

Location.
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Schedule of Bench-marks Established, 1913

—

Continued.

Location.
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EEPORT OF M. H. FRENCH, INSPECTING ENGINEER.

Party No. 1.

Calgary, January 23, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to submit the following report for the year 1913, describ-

ing briefly the work done under my supervision in the eastern division of the Cypress

Hills Irrigation district.

After arriving in Maple Creek on April 25, I immediately commenced the assem-

bling of the party and equipment at a temporary camp just west of the town. Camps
were afterwards established successively at the following places: Bigstick lake, on

May 12; Hay creek, at Peacock's ranch, on May 23; Bear creek, at Skibbereen, P.O.,

on June 10; Skull creek, at Skull Creek P.O., on June 20; Jones coulee, on July 7;

North branch of Frenchman river, at Cross' ranch, on August 1; Fairwell creek, at

Drury's ranch, on August 22; Battle creek, at Richardson's ranch, on September 13;

Belanger creek, at Williamson's ranch, on October 10.

The outfit was moved into Maple Creek, October 21, equipment stored away and

horses returned to Needham's ranch. From that date until November 22, I was

engaged in making a few reinspection surveys, etc., to complete the season's work.

The personnel of the party this season, the equipment, the area of the country

covered, the methods used in making the inspections and surveys, were in every respect

very similar to those of the previous year, and to go more into detail would merely be

a repetition of previous reports.

An attempt was made this year to complete the amendment of all detail and

general plans of the irrigation schemes in the district. This will be of great service

in the future in checking up the amount of water used, or required, by the diiferent

irrigators, and in arriving at a proper duty of water.

This year was a favourable one for construction work, and a fair amount of work

was done upon the unlicensed schemes, most of which are practically ready for license.

A little work was also done upon the licensed schemes in tlic way of new ditches,

headgates, and diversion dams. Very few dykes or laterals were constructed. There

is still plenty of room for improvement upon many of the older schemes in the way of

repairing the structures, cleaning out the ditches and extending laterals over small

areas not now irrigated. Many of the irrigators, through indifference or pressure of

other work, are inclined to neglect their works luiless encouraged and urged a little.

While the successful attempts of one or more irrigators in any locality are an ample
object lesson, and a sufficient incentive to most people to keep their works in service-

able condition, unfortunately there are a few cases where more encouragment is

required, or failing that, where coercive measures may be necessary.

The fact that nearly all of the water which is available for irrigation purposes

runs off early in the spring, when it is hardly needed, makes the subject of reservoirs

one of paramount importance to the irrigators. There are quite a number of sites in

the district, but whether the cost of storage per acre-foot would bo such as could be

borne jointly by those irrigators interested is yet to be determined. Before this can
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be done the duty of water must be determined and the cash value of^ the water per

acre-foot to be applied to the land must be estimated as closely as possible. This last

is something that will require years to decide.
.

The hydrographic work consisted in making stream measurements when time

permitted, and in establishing gauging stations in the irrigation ditches.

The problem of obtaining accurate data relating to the quantity of water used

upon eveiy irrigated farm is a very difficult one. There are various reasons for this.

In a great many cases the gauges must be placed in the ditches long distances from

any farm house, and consequently will only be read occasionally. Some farmers do

not see the use or necessity of knowing how much water is applied to the land, and

therefore consider the demand to read the gauges as an imposition on the part of the

department. There are others that consider it folly, or a waste of time, and will not

make any effort whatever to submit reliable records. Furthermore, there are a few

schemes where it is almost impossible to obtain the quantity of water used, such as

hay meadows naturally flooded every year during high water. The inaccuracy of the

results to be obtained from ordinary ditch stations on account of changing conditions

will be considerable; this, however, can be remedied by the construction of weirs or

rating flumes. Thus it is evident that it will require an almost endless amount of

work on the part of the department and others interested to obtain reliable records

from only the more important ditches.

The conditions in this district are altogether different from those of the larger

irrigation schemes of the west, where water can be applied at any and all times of

the year in a scientific manner. Here, nearly all the water available for irrigation

purposes runs off early in the spring, and is turned upon the land in a flood, and then

is gone for another year. Only upon a very small percentage of the irrigable area

can water be applied at all according to the best irrigation practice of the west.

It would be well for the field engineers of the district to secure as many seepage

and evaporation records as possible these data would be of great value in the con-

struction of reservoirs.

The following data summarize briefly the season's work :

—

Number of inspections 103

Number of re-inspections 11

Number of schemes recommended for license 15

Number of schemes recommended for cancellation 6

Number of new schemes 3

Number of licensed schemes 60

Number of miles travelled by democrat 2,683

Number of miles traversed 77.3

Amended detail plans submitted 10

Amended general plans submitted 29

• Rainy days, exclusive of Sundays 14

Your obedient servant,

M. H. FRENCH,
Inspecting Engineer.
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CROP REPORT FOR THE YEAR 1913, BY M. II. FRENCH, INSPECTING
ENGINEER.

Party No. 1.

Calgary, February 12, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honovir to submit the following crop report for the eastern part of

the Cypress Hills Irrigation district for the year 1913.

The present state of irrigation in this district, that is the amount of time and

money expended in the actual irrigation of the land, the areas irrigated, and returns

therefrom, is practically the same as for the last three or four years. There has been

no appreciable increase in the use of water or in the areas seeded to alfalfa or other

cultivated grasses. The people have been too niggardly in the time and labour spent

upon the land, and the results have therefore not been as good as they otherwise would
have been. This lull is probably only temporary, and the next few years should

witness a considerable increase in the quantity of water used. There is no reason to

believe, however, that irrigation in this district will reach as high a state as is found
in other districts more favoured by climatic conditions, and with a regular water

supply, but no doubt the extra returns from the applications of water to the land will

more than justify a reasonable expenditure in irrigation works.

This last season was not a very favourable one for growing crops of any kind.

The spring was not only late and cold but was followed by severe drought in June.

Those irrigators who were fortunate enough to be provided with ample reservoirs, or

were able to divert a little water from the creeks for a second watering of the land,

received good crops, while the others did not.

The irrigation of grass in early spring, which is not followed by a later irriga-

tion, is of very little use upon slightly rolling lands or lands from which the water

readily runs off. The soil bakes and dries up before the grass is high enough to shade
the ground, with the result that the grass scarcely grows sufficiently high to be cut.

This was seen upon nearly every hay meadow in the district. The higher lands merely
irrigated from the ditches in the spring produced almost no crop, while the lower

lands upon which the water naturally lay, or was held artiiiciaMy by means of dykes,

produced a fair yield. Water that lies upon hay meadows to a depth of 3 feet to 4 feet

for an indefinite period seems to cause a heavy, rank growth of grass. This is very

noticeable upon the lower parts of hay meadows and along the sides of veiy shallow
sloughs. If, however, the water is deeper than a few inches, and is not drained off

after a short period, it kills out the native blue-joint, or cultivated grasses, and encour-

ages the growth of " water grasses."

Good judgment must be used in allowing water to lie upon the land, as this stand-

ing water dissolves and brings to the surface the soluble salts of the soil which are very

injurious to plant life if deposited on the surface. In time this would ruin the hay
meadows. It can be prevented by draining off the water after being upon the land
for a short while, thereby carrying off injurious salts in solution. That this flooding

of the land once or twice every season improves the quality and composition of the

soil is proven uj)on the fields of Mr. F. W. Peacock. Several small areas that, previous
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to irrigation, were covered with white alkali and yellow alkali grass, are now producing

a good growth of bine-joint grass, this being dne to the alkali being dissolved and

carried away by the water.

One system of irrigation that seems to have found favour with most irrigators is

the dyking system. The reason for this is because of the intermittent flow of the

streams. These dykes to some extent take the place of reservoirs, by impounding the

flood waters for a certain period of time after the high-water stage in the creeks has

past. A considerable amount of money has been spent by several irrigators in the

construction of dykes, and it will be interesting to see what results are obtained from

these lands.

A few exceptionally good crops were obtained by different persons this last season.

Mr. J. C. Strong at East End had a field of about 60 acres of timothy and clover that

would rank well with any seen in Eastern Canada. The timothy was 30 inches

high, and was very thick and even over the whole field. Clover seed had been

sown with the timothy, and there is now a good catch averaging about 20 inches high.

This field was seeded down some years ago and has been irrigated well ever since. The
soil is a fairly heavy clay loam provided with good drainage.

Earl Nash, at Nashlyn post ofiice, has had fair success in growing alfalfa on an

experimental scale. He believes that the same results could just as easily be obtained

from three or four hundred acres of his land as from a few acres, but other work has

prevented him from giving to this field any more than average attention and care.

In 1912, 800 pounds of alfalfa seed were threshed out and sold in Chinook, Mont.,

for $18 per hundred pounds. This year two fair crops were taken off, and the third

growth in September stood about 8 inches high and was very thick and even all over

the field. This field was so^vn with inoculated seed, using the usual amount. Water
was applied whenever the soil appeared to be getting dry. The surface soil is a medium
clay loam underlaid, very probably at a de'pth of six or eight feet, with a stratum of

gravel and sand, as the observation of the strata along the creek banks tends to show.

Mr. T. Drury, at the head of ]\raple creek, and Mr. Pearce, on the Frenchman
river, had very good results with alfalfa this last season upon small plots of ground.

The land was covered with scrub timber at one time, and the soil is naturally very

porous and easily worked up. It consists of a clay loam filled with a great deal of

humus from decayed vegetation, underlaid at a depth of about three feet with a

stratum of gravel. Perhaps less than 1 per cent of the irrigable land in the district

is so well adapted to the growing of alfalfa. The second crop looked as good and

thrifty as any seen in the vicinity of Lethbridge at the time of the convention on

August 7. The ground had been cropped to potatoes and other vegetables for a few

years. The alfalfa seed was sown with inoculation at the usual rate per acre. Very
little water was applied on the surface, as it is thought that the alfalfa is sub-irrigated

from the gravel strata below.

Heavy yields of bromus have been obtained for four or five years by ^Eessrs.

Stearns Bros, from a small field of about 20 acres. They did not have the trouble

experienced by other growers of bromus by the land becoming " sod bound " or run

out in the second or third years. Their land has been seeded down for five years and
is just now beginning to get too soddy for a good crop.

Mr. A. M. Cross prevents the grass roots from getting too thick by ploughing his

meadows very shallow every third spring after the' grass has started to grow. By this

system he gets two good crops and one light one every three years. Bromus is not

considered nearly as good feed as timothy or Western Rye, but it seems to make up for

that defect by bulk.

Mr. F. W. Peacock and Mr. Joseph Dixon, near "Maple Creek, are now getting
over ] ton per acre of blue-joint hay from their irrigated meadows. By improv-
ing their irrigation systems, and seeding their land down with cultivated grasses, a

yield of at least li tons per acre on the average every year should be obtained. Their
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hay is all being disposed of in Maple Creek and Medicine Hat at from twelve to

eighteen dollars per ton. This is much better than growing grain, and is furthermore

practically unaffected by drought or hail.

Although the above results are better than the average for the district, it is not

because of the superiority of the soil altogether or the location or lie of the land, but

is due chiefly to the fact that a reasonable amount of money has been expended in

irrigation works, and a reasonable amount of time and labour spent in applying the

water to the land.

The following statistics give very closely the state and extent of irrigation in my
district for the year 1913 :

—

1913.
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EEPOET OF H. E. CAESCALLEN, INSPECTING ENGINEEE.

Party No. 2.

Calgary, March 3, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to submit herewith my report on the work done in the

Western Maple Creek district under my supervision during the season of 1913.

In accordance with instructions of May 3, the outfit stored in Maple creek by

Mr. H. J. Duffield the previous season was taken over by me. Camp was set up near

town on May 7, and the ordinary routine work of getting horses into shape, outfitting

the camp, etc., was proceeded with. While camped at Maple Creek an inspection trip

was made to a scheme near Many Island lake. This trip lasted from May 12 to 17.

On May 20 the first working camp was pitched about 16 miles southwest of Maple

Creek. Exclusive of that at Maple Creek, twelve camps were made throughout the

season, and the party returned to that place on December 2. The outfit was stored the

following day and the party disbanded. Five of the seven horses were taken out to

Mr. Needham's ranch on December 4, a team being kept up for a special trip southwest

of Maple Creek. The field work for the season was finished on December 11.

The following is a list of the camps with the dates on which they were pitched:

Near Geo. Pollock's ranch. May 20; near old Fort Walsh, May 29; W. S. Wilson's

pasture, June 20 ; W. X. Wright's pasture, July 8 ; M., M. M. & D. Spanglers' pasture,

July 23; V. W. Heydlaufi's pasture, Aug. 4; B. A. Jahn's pasture, Aug. 12; Wm.
Mitchell's pasture, Aug. 22 ; at Eagle Butte post office, Sept. 17 ; Hooper and Huckvale

ranch, Oct. 11; On Bullshead creek near Medicine Hat, Oct. 30; Geo. Crichton's ranch,

Nov. 18; Maple Creek, Dec. 2.

The work in the western district was particularly heavy this past season, due in

a great measure to the fact that a large number of schemes were complete^ and

required to be valued and traversed, amended plans prepared, etc. This entailed a

considerable amount of office work. A number of schemes were not quite finished on

first inspection, and particular pains were taken to hurry them along to completion

during the season, necessitating in some cases a return to the scheme and another

inspection. In all, thirty-four surveys were made during the season, including some

of the largest schemes in the district. Mr. J. A. Tom, who was taken on as rodman

and draughtsman, spent the greater part of his time in camp, plotting up these surveys

and making the necessary plans, etc.

The following schedule gives in brief and concise form the work accomplished

during the season of 1913, together with other information which may be of interest :—

•

Period of field work May 13 to Dec. 11
Number of working days 183
Number of days unsuitable for field work 16
Number of days of actual work 167
Number of inspections made 97

Number of re-inspections 9

Number of licensed schemes in district 34

Number of new applications 6

25—vii—

6
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Number of schemes recommended for cancellation 3

Number of schemes on which additional water right was applied for. . 2

Number of schemes valued for license 13
Total number of schemes recommended for license 21
Number of gauges established 1

Number of gaugings made 36
Number of miles travelled by democrat 4,432

Number of rniles traversed 133

The outfit used in carrying on the work was identical with that used by the

previous inspector as provided by Mr. R. J. Burley. It was found to be very suitable

and in every way adequate for all purposes. The camp equipment _was made up of

five tents with the accompanying requisites, and transportation was effected by eight

horses, two democrats, and one heavy wagon. Six men in all were carried. Consider-

able survey work still remains to be done in this district, and this outfit should be

maintained at least another season.

In carrying on the work, camp sites were so located as to be as nearly as possible

in the centre, not necessarily of the district which it was intended to work, but of the

schemes on which most work was to be done, having due regard, of course, to the

availability of water and good feed for the horses. The work done from each camp
was so accomplished that all surveys, valuations, etc., were made first, such work
requiring the services of the entire camp. The schemes on which inspections only

were to be made were left until the last, and these inspections were always made by
myself with one man. This left the balance of the party free to do the office work in

connection with the surveys and valuations.

The above schedule shows that during the season thirty-six gaugings were made
and one gauging station established by the party. This work was done by my
assistant, Mr. H. 0. Brown. Practically all of this work was done in the early part

of the season, before the middle of July. After that time the party was located in a

very dry section of the countiy, where the streams for the most part have no flow

during the greater portion of the year. A few more gaugings might have been made
later on in the season, but, owing to the pressure of irrigation work, it was thought
unwise to spend any time on hydrographic work, particularly as this work was being
covered very well by the district hydrographer. For the same reason, little attention

could be given to the establishing of gauging stations on irrigation ditches. More
of this work can be done during the coming season. The proper type of station for all

ditches which have sufficient fall is probably a permanent weir station with a gauge
rod above the weir, from which the gauge height observations may be taken. This is

the type of station advocated in Mr. M. H. French's report for 1912, and is the one
established on Lindner Bros, ditch in 1910, and which has given good satisfaction.

As Mr. French pointed out, for ditches with a grade too low for a weir to be established,

good results may be obtained by the insertion of an artificial controlling section below
the gauging station.

On some of the schemes in my district which are finished up and ready for

operation, it will be a matter of extreme difficulty to secure reliable records of daily

gauge heights, on account of the distance that the owners live from the head of their

ditches, or from the lowest point on the ditches at which a gauging station can be
established in order that the total amount of water diverted may be recorded. In such
cases, it is hardly reasonable to expect the irrigators to make daily observations, entail-

ing, as it would, a journey of one or two miles and return each day. During the period

when water would be used in the ditches, the irrigators would probably find it neces-

sary to visit their headgates, and consequently the vicinity of the gauges, twice a
week, and at such times accurate observations of the gauge height could be obtained.

It would seem that these few accurate readings would be of much more value than
the "guess-work" records which would very probably result, were the owners of the
schemes ordered to make readings every day.
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The class of work being put into the construction and maintenance of irrigation

schemes in the district is gradually improving. This is due in a great measure to the

present high standard called for by the department. The great majority of plans sent

in and accepted for the older schemes were very crude, and gave the man constructing

the works very little to go upon. The consequence was that no attempt was madeto
follow the plans, but the works were put in according to the man's own ideas, which

might or might not be of value. Now, the plans sent in for any scheme must be

approved by a competent engineer, and it becomes the duty of the district inspector

to see that the works are constructed according to the plans.

Another factor making for the uplifting of the general standard of irrigation

works is the increased interest taken in irrigation by the owners of schemes as the

advantages derived therefrom become more and more apparent. The majority of these

men are stock raisers. The open range is almost a thing of the past, and they have to

depend almost entirely on the small leases available for their summer grazing lands

and on their hay meadows for their winter feed. Their irrigable land is devoted

almost entirely to the growth of fodder. The beneficial results of the proper applica-

tion of water, and the rapidly increasing value of the hay crops have combined to show

the owners of irrigation schemes that their water rights are of value, and that, the

higher the standard to which they can bring their works, the better will be the results

obtained from their use. This is true mainly of the older irrigators, many of whom
have had their works so far advanced for a number of seasons as to be able to use at

least a portion of the water to which they are entitled, and to beneficially apply it

towards the improvement of hay and other crops. Practically all of the men holding

irrigation rights in this section of the country started with little or no knowledge of

the proper methods to follow, and it may be said that those men whose works, although

delayed in their completion, have been, in part at least, in working order for some

seasons are the real experimenters. The knowledge gained by them has been of great

benefit to the district in general, not only in proving the benefits of irrigation, but in

teaching the proper methods to follow both as regards the application of water and

the construction of works. These men are not only willing to adopt suggestions from

the departmental officers towards the improving of their schemes, but are themselves

substituting better structures whenever the old ones become unfit for use.

With but very few exceptions, all the schemes in the district are located on streams

which flow only in the spring, or occasionally in the summer after periods of heavy

rain. As a consequence, the irrigator is restricted to one good supply of water during

the spring run-off, with the possibility of a small flow for a short time in the summer.

As stated above, the greater portion of the irrigable land in the district is devoted to

the growth of wild hay, and this particular kind of crop appears to do very well with

the present system of irrigation. However, other crops such as grain, alfalfa, and

cultivated grasses, will be grown more extensively as the country settles up and the

value of land increases, and a more steady and permanent water supply would be very

desirable. It is a recognized fact that by far the greater portion of the run-off from
the Cypress hills goes entirely to waste as far as concerns the irrigation schemes in

that district. Many good reservoir sites are available, some of which have been investi-

gated by the department, but no effort has been made up to the present to construct

the works necessary to conserve this wasted water. Such work cannot be undertaken
by individuals, nor, even if their financial circumstances would permit, would it be

fair to expect this, since the benefits accruing from such undertakings would be

shared to a greater or less degree with every irrigator as well as every resident located

lower down on that stream. It is therefore essentially a matter for the Government
of the country to handle. The cost and maintenance of such works could be repaid

within a certain period of time by charging each person concerned a sum commensu-
rate with the benefits which he derives. As the district becomes more and more
settled, the securing of suitable reservoir sites is becoming increasingly difficult and

25—vii—6J
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expensive, the land affected being now practically all taken up and increasing in value.

In addition to conserving water which now goes entirely to waste, such reservoirs

would practically eliminate the sudden floods now prevalent on all the streams and

the resulting damage.

In spite of the large amount of traverse work done in 1913, there still remain a

number of schemes which are sufficiently far advanced to be traversed. This work,

together with the ordinary inspections and the increased amount of hydrographic work

contemplated, combine to assure a full season's work to the party in this district the

coming year.

Your obedient servant,

H. K. CAKSCALLEN, B.A.Sc, D.L.S.,

Inspecting Engineer.

CEOP EEPORT FOR THE YEAR 1913, BY H. R. CARSCALLEN, INSPECT-
ING ENGINEER.

Party No 2.

Calgary, March 3, 1914.

E. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir^—I have the honour to submit herewith my crop report for the Western
Maple Creek district for the season of 1913.

As may be expected, from the fact- of it^ being a ranching country, practically

all of the irrigable land in the district is used for the growing of feed for stock.

The greater portion is uncultivated land growing natural grass, mainly blue-joint.

The irrigable flats are for the most part located along the valleys of the streams from
which the water supply is obtained, and these flats are as a general rule composed
of a heavy gumbo soil, which, without the application of water, is barren and unpro-

ductive. A very marked degree of success has been reached on this class of soil by the

beneficial use of water, a splendid growth of natural blue-joint grass resulting with

from two to three years' irrigation. The yield generally varies from 1 to 2 tons per

acre. This year's crop was somewhat below the average, due to lack of water. Very
little snow fell in the Cypress hills during the winter of 1912-13, and the spring run-oif

was correspondingly small. An average natural hay crop for 1913 would be about

1 ton to the acre, with an occasional meadow yielding as high as li tons to the acre.

It was found that many of the older meadows were becoming useless for the raising

of natural hay on account of the increasiilg prevalence of foxtail grass. Some meadows,
after producing natural hay crops under irrigation for several, seasons, have become
what is locally termed as " root-bound," that is the roots have become over-developed

and retard the growth in the grass itself. A case of this kind was encountered at

Tenmile, in the meadow of Lindner Bros. This meadow has produced hay for a

number of seasons under irrigation, and up to a year or two ago was one of the finest

blue-joint meadows in the district, but for the last two seasons has produced very little.

In all such cases where the meadows have become unfit for the raising of natural

hay it is necessary to break up the land and sow cultivated grasses, grain, etc. The
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owners have seen this for themselves, and are starting to cultivate the older meadows.

Timothy, Brome grass, and Western Eye grass have heen grown under irrigation in

different parts of the district with very good results.

Very good success has been attained in the growth of alfalfa, although the raising

of this crop is merely in its experimental stage, only a few men in the district having

attempted it. Several new meadows were sown in 1913, and a good stand was secured

in all the eases investigated.

A considerable amount of grain, mostly oats, is grown in the district, but the

greater part of it is sown and cut for green feed. However, some exceptionally heavy

yields have been recorded as harvested from irrigated land in this section, thus

proving that grain crops can be grown to advantage. With the settling up of the-

country and the resulting better market and shipping facilities, more grain will be?

grown to maturity in the future.

The lack of a convenient market has also prohibited the greater number of

irrigators from the growing of garden produce for anything but their own use. Enough,
however, has been done in this line to prove that practically anything of this nature

can be raised with the best of results. Several men in the vicinity of Medicine Hat
have gone into market-gardening, one quite extensively. This man, Mr. Francis
Wright, has 60 acres under irrigation, and has had remarkable success in the growth
of garden produce for several seasons. From haK an acre planted to cucumbers and
corn he realized $350 this season. He also grows successfully potatoes, turnips, mangels,
sugar beets, table beets, onions, cabbage, tomatoes, parsnips, peas, lettuce, radishes,

and beans. Such men have demonstrated the possibilities that may be attained by a

thorough system of intensive farming with the aid of a little water, judiciously

applied.

It has been found next to impossible to obtain reliable records from the water
users in the district as to the crops grown on their irrigated land, amount of land
sown to each kind of crop, the yield, quantity of water used, when used, etc. Tt is

impossible for anyone who has not had the actual experience in the field to appreciate

the difficulties which arise when trying to gain this information. The men, being for

the m»3st part ranchers, grow their crops for the purpose of feeding their own stock,

and keep no account of the yield, except in a very haphazard manner. With regard to

the quantity of water used for each particular crop, no record whatever is kept,

generally speaking, the irrigators attaching no importance to this class of information.
Only a very small percentage of the irrigable land in the district has as yet been

efficiently irrigated, although a large area of unbroken land is flooded each year, with
beneficial results in the growth of wild hay. Enough has been done, however, in the
irrigation of all grain crops, cultivated grasses, and vegetables to demonstrate that
these can be grown successfully. The value of the yield per acre from land growing
these crops is, of course, much greater than from wild hay land, and it is only a
question of time when a large part of the irrigable land in the district will be cultivated
and devoted to the growth of such crops.

Your obedient servant,

H. E. CAESCALLEN,
Inspecting Engineer.
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REPORT OF R. H. GOODCHTLD, INSPECTING ENGINEER.

Party No. :;..

Calgary, Alta., March 5, 1914.

F. H. Petehs, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Aha.

Sir,—I have the honour to submit herewith a report of the work done by me in

the Calgary Irrigation district during the season of 1913.

This district, comprising the area lying west of the Calgary and Edmonton rail-

way, and between townships 2 and 28, is the oldest settled district in Alberta, and the

irrigation schemes are, for the most part, covered by licenses of long standing. They
are nearly all in the ranching country, and, if used at all, are used for the purpose of

promoting the growth of crops for feed.

During the past twelve years or so, except during 1910, which was exceptionally

dry, the precipitation has been plentiful, and there has therefore been little need for

irrigation, with the consequent result that many of the licensees have not felt inclined

to maintain their irrigation works in good repair, and a certain amount of missionary

work is necessary to get these license holders to realize the advisability of keeping

the works always in serviceable condition..

My work during the past season consisted of the inspection of authorized schemes,

consulting with advising owners as to methods of repairing and maintaining the

works, investigating the feasibility of new schemes, and of laying out schemes found

to be feasible, and also of obtaining information with regard to results obtained

through irrigation. Although at first glance no reason appears why any trouble should

arise in connection with the obtaining of this information, it is a most difficult thing

to do. The water users for the most part use little or no system in irrigating, and as

they do not grow crops for sale, but only for the use of their stock, they keep no
records, and frequently do not know how much they cut, and figures which can be

obtained are often of little or no value.

The weather conditions during the past season were, on the whole, veiy favourable

for outside work, and comparatively few days were lost through inclement weather.

The number of schemes to be inspected during the season was 126. Outside work began

on May 2, and before returning to the Calgary office on December 4, all but one of

these schemes had been inspected, and twenty-three re-inspections made, bringing the

total number of inspections up to 148.

A brief summary of work is given below.

Inspections

—

Number of irrigation schemes inspected 11 fi

domestic schemes inspected 3
municipal schemes inspected 3

" industrial schemes inspected 3

Total 125
Number of re-inspections 23

Total 148
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Number of schemes licensed, and in good standing 102
recommended for license 2

" " " cancellation 23
" " " partial cancellation 2

New applications reported on 6
Distance travelled

—

Miles travelled by trail 2,080
rail 553

Total •. 2,633

Number of surveys made 10
" new schemes laid out 1
" extensions to old schemes laid out 2
" right of way surveys made 2
" miles of traverse run 7
" gaugings made 20
" general plans made 4
" sets of detail plans made 8

Time taken

—

May 2 to December 4, inclusive days 217
Number of days spent on inspection work 162

" " lost through rain or snow 17
other causes 7

Sundays 31

Total 217

A large number of schemes in this district taking their supply from springs

having small and in some cases almost no flow, are being maintained, not with a view
to irrigating at any future time, but simply to ensure that no other person will be

granted a right to use the water from such creeks. The flow from these creeks is of

no value for irrigation purposes, but the present licensees fear that if they allow their

rights to lapse, some other party will come in and obtain the right to divert water
from these creeks, and cause them very serious inconvenience and loss. These license

holders are therefore being put to an unnecessary expense to maintain works which
are absolutely of no value. Their schemes should, in my opinion, be cancelled, but
before any such action is taken the licensees should receive assurance that no other
party will be able to come in and obtain a license for these waters, and that, in the event
of the creeks resuming their normal flow, or a flow sufficient to be of value for irriga-

tion purposes, they, or their assigns, should be given priority in the granting of

future licenses for the use of water from these streams.

As would naturally be expected, unfamiliarity with the country, the different

projects, and conditions generally, made progress slow and work difficult.

Your obedient servant,

R H. GOODCHILD,
Inspecting Engineer.
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CEOP KEPOET FOE THE YEAE 1913, BY E. H. GOODCHILD, INSPECTING
ENGINEEE.

Calgary, April 1, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to submit herewith, the annual crop report for the Cal-

gary Irrigation district for the year 1913.

The crops grown in this district by the aid of irrigation were produced for fodder

purposes entirely. The percentage of authorized schemes in actual use is small and,

as intimated in my general report, the precipitation during 1913 was plentiful, and

irrigation was little needed in most parts of the district.

The authorized schemes in this district comprise an irrigable area of about twenty-

six thousand acres, but the total area irrigated in 1913 was only about one thousand

acres.

crops.

Wild hay, alfalfa and timothy are the principal crops, while a few attempts are

being made, with more or less success, to irrigate for oats, but for green feed only.

NATURAL OR WILD HAY.

As a general thing, in irrigating for wild hay, little system is used, and in some

cases little care either. Frequently the headgates are opened and the water is allowed

to run down the ditch, no attempt being made to turn the water out over the land,

and any benefits derived are due to the process of sub-irrigation or seepage from the

ditch.

In a few cases where wild hay is grown, rude attempts are made to flood the land,

but through a useless extravagance of water over-irrigating it, sometimes resulting

in serious damage being done to both land and crop.

The use of small portable dams to be placed in the laterals, which can be easily

moved as the occasion requires, and the judicious location of plough furrows leading

from the laterals, would largely prevent the above-mentioned trouble. With more

careful work, though not necessarily expensive, a great increase in the hay crop may
be obtained.

ALFALFA.

With alfalfa, however, more care is used, those growing it realizing to a certain

extent the great value of this crop as a stock food.

The acreage imder this crop is, however, very limited, many of the attempts made
to grow it being experimental. The most successful grower of this grass in the whole

district is Mr. George Lane, who cut last season about 175 acres at his Willow Creek

ranch, township 14, range 29, west of the 4th meridian, and obtained with two cuttings

a yield of about 3J tons per acre from the irrigated portion.
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Mr. Lane is putting in more and more alfaKa every year as he gets the land in
shape for it, and it is his intention to spend a good deal of money in levelling the land
under the ditches, in order to get the best possible results, and his work and the results

therefrom should prove most valuable in showing what can be done with alfalfa in

this district, if irrigation is carefully and systematically carried on.

Among the schemes where alfalfa is grown on a smaller scale, may be mentioned
those of Mr. W. H. Quail and Mr. J. W. Stevenson, both of Claresholm, and Mr. C.
W. S. Elton, on Todd creek, but the work being done by these gentlemen is more or
less experimental, and the yield per acre obtained by them from their alftilfa patches,
while encouraging, is not yet as great as has been obtained by Mr. Lane, who has
irrigated for years.

TIMOTHY.

The cultivation of timothy with the aid of irrigation, has not been carried on to

a great extent, the best crop in the district being that obtained by Mr. W. A. Lyndon,
on the north fork of Trout creek, who cut about 40 acres, obtaining a yield of 2i
tons to the acre.

OATS.

Only a few attempts are being made to irrigate for oats. Messrs. A. E. and E. J.

Gregory, on Willow creek, obtained a yield of 4 tons per acre from 30 acres. Mr.
Gregory's method is to soak the laud well in the fall, and to wet it a little again in

the spring.

Mr. W. A. Lyndon obtained a crop which ran 3 tons to the acre, and Mr. C. W. S.

Elton, on Todd creek, irrigated a small patch, obtaining a yield of 1-i tons per acre.

For heavy crops it is, in my opinion, the best practice to soak the land well in the
fall, and to use water very sparingly in the spring. By this means the ground will be
quite moist when the plant growth is beginning, and the later rains will bring the

crop to maturity; whereas, if a lot of cold water is applied in the spring, it will more
likely injure than benefit the young gi-owing plant, and will probably delay the
ripening of the grain, even if no serious damage is done, and delay in ripening of
grain is an important consideration in this district, where the growing season is, at

the best, a short one.

With the elimination by means of cancellation of licenses of many of the old

disused schemes, and with the completion of the present authorized schemes, which
will really benefit the land, a great improvement will be evident throughout the dis-

trict, and irrigation will be more highly thought of and appreciated by the people, as

a whole.

Your obedient servant,

E. H. GOODCHILD,
Inspecting Engineer.
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EEPOET OF P. J. JENNINGS, OFFICE ENGINEER.

Party No. 4.

Calgary^ February 4, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to submit the following report upon the work done during

the season of 1913 on " Special Inspections."

The work undertaken during the past year has been of. such a diversified nature

that it will be impossible in this report to more than outline the duties performed

and the class of work embraced.

Prior to the opening of the season, from January until the end of April, the

following duties were undertaken : (1) Inspecting and recording all applications for the

removal of sand and gravel from the beds of the rivers within the limits of the city

of Calgary. This work was discontinued altogether in May, in compliance with

instructions received. (2) The examination for approval of all plans submitted

for the construction of works for the diversion and use of water under the various

sections of the Irrigation Act.

WINTER INSPECTIONS.

During the winter a special inspection, at Swift Current, was necessary. This

comprised an investigation into the conditions leading up to a shortage of water

at the Canadian Pacific Railway Company's reservoir on Swift Current creek, and

below the intake works of the town of Swift Current. The railway company has

priority on this stream. It was found upon investigation that the town authorities,

who had no storage whatever, were diverting practically the total flow of the creek,

and they were conseqviently required to cease pumping operations until the absolute

needs of the prior applicants were first satisfied. Luckily the inconvenience was of

very short duration, as a sudden thaw enabled both parties to obtain sufficient water
for all their requirements.

In connection with this inspection, two important points were brought out:

firstly, the benefit to a licensed water user of the protection afforded by the provisions

of the Irrigation Act; and secondly, the demonstration of the absolute necessity for

the town to protect its future winter supply by the immediate construction of storage

works. This was readily seen by the town authorities, for within twelve months a

substantial reinforced concrete dam was built and in operation, with a storage

capacity of 80,255,000 imperial gallons.

There is one other point which might be mentioned, i.e., the desirability of giving

matters of this kind immediate attention, for by this means only can a proper con-

ception of the importance of such a dispute be realized and properly dealt with.

Furthermore, it is essential in such cases, where enormous damages through delay

would accrue, to be on the ground and take notes of actual conditions prevailing, and
so fix the responsibility.
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SPECIAL INSPECTION WORK.

At the opening of the 1913 season the staff engaged on this work comprised only

Mr. C. C. Chambers and myself. The work was carried on until July 18, when Mr.

L. Danielson was appointed to the staff as a special inspecting engineer. This officer

remained upon the work until August 23, when he was transferred to the hydrographic

staff. On September 19 Mr. F. E. Burfield was transferred from the hydrographic

surveys to the special inspection staff', and is still engaged on this work. A report of

his services from the above date has been submitted, and will be found under " Special

Inspections."

In connection with the inspections made by myself, the first tour, a short one,

was east to Moosejatv, leaving Calgary on May 4, and returning again on May 10,

seven inspections having been made.

A special tour was made to the Lethbridge and Crowsnest district from June 10

to June 19, when the inspections were made.

From June 21 to 28 a short tour was made north to Athabaska; two drainage

applications were investigated, and one industrial scheme inspected.

Between July 8 and 13 four inspections were made from Edmonton, one

in connection with the illegal diversion of surface water, and three industrial schemes.

Routine office work was attended to between the above dates.

Mr. Danielson joined the staff on July 18, and, in order to familiarize him
with the methods of procedure in making an inspection, it was considered

advisable for me to accompany him on a portion of his first tour of insi3ection. Seven
inspections were made on this tour, two in company with Mr. Danielson.

On Augiist 6 official notification was received of my appointment as Office

Engineer, with instructions to report for duty at Calgary. Routine office work was
carried on until October 8, when instructions were received to proceed at once
to southern Manitoba to raake a survey and investigation in regard to the drainage
and reclamation of a large area of lake-bed. This work occupied some twelve days,

after which two inspections were made at Estevan and one at Melfort, and Calgary
was reached on November 1.

Owing to a number of important inspections still to be made, it was decided to

arrange another tour, and to include a number of drainage applications situated

northeast of Athabaska and west of Edmonton. These inspections, together with one
special visit to Viking in connection with surface water disposal, were completed by
November 20.

At the close of the season there were only some three or four scattered inspections
which remained unfinished and for which instructions had been issued. As these were
widely separated and would necessitate a considerable expenditure, it was decided, as
they were not urgent cases, to hold them over for the first tour in 1914.

During the past season, 171 inspections were made—74 by Mr. Chambers, 40 by
Mr. Burfield, 14 by Mr. Danielson and 43 by myself.

Of the four engineers engaged on this work during the year, only Mr. Chambers
and myself had any previous experience in this class of work. The introduction

of new men to this work is admitted as being at times unavoidable; but it is desirable,

if consistent with future organization arrangements, to retain the services of engineers
already familiar with the work. A great deal of time and unnecessary work" can thus
be saved, and efficiency increased.

Detail of schemes inspected

—

Inspections made 43
Domestic purposes 3
Irrigation 6
Municipal 5

Industrial 15
Drainage investigations 8
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Special 5

Complete surveys made for two schemes. Amended plans prepared
for three schemes. Number of days on outside service 81

Balance of time spent as office engineer.

Mileage travelled

—

Miles.

Total number of miles travelled 8,698

Travelled by team 766

Travelled by train '^•^ 32

DRAINAGE APPLICATIONS.

During the past year, a great deal of time was spent on investigation work in

connection with the reclamation of shallow lakes and swamp lands. The majority of

these schemes are situated a good distance from the railways, and their investigation

usually entails long drives and a considerable expenditure of time.

Those recently investigated embrace extensive areas of Crown lands, the disposal

of which, for development purposes, at a nominal figure, requires a careful and accurate

estimate of the relative value of the body of water it is proposed to remove, and the

land which is to be reclaimed for cultivation.

As there are a considerable number of investigations of this nature to be under-

taken during the coming season, it is suggested that it would greatly add to the value

of the reports and estimates of these schemes, if a small party was engaged for this

work in the early part of the year, and equipped with a light camping outfit and a

collapsible boat. They would then be in a position to take soundings and soil samples,

the former being necessary in order to gauge the extent oi construction work required,

and the latter for the value of the submerged land when reclaimed.

Much of the land in northern Alberta and northern Saskatchewan, which is at

present swampy or submerged, is very excellent land, and after being properly reclaimed

would soon become very valuable as hay or agricultural land.

The reclamation of these vast areas, although perhaps at present a little prema-

ture, will in a very short space of time become a necessity for the betterment of the

conditions of the surrounding settlers. The existence of these bodies of water and

swamp lands cannot in any way be construed as being a benefit to the country. On
the contrary, it is claimed by the settlers living in proximity to such lands, that their

presence is a decided detriment, and renders farming operations more precarious than

they otherwise would be, by reason of the fact that they are conducive to early frosts.

Bona-fide applicants for the reclamation of these lands should be encouraged, for

not only does a whole community benefit by virtue of increased settlement, the opening
up of new roads and the betterment of conditions generally, but reclamation is a means
of converting large areas of cold, sour, and unproductive soil into useful, productive

land.

Although, as stated above, these vmdertakings should, speaking generally, be

encouraged, yet it will be at all times necessary to carefully investigate the merits or

otherwise of each application.

Your obedient servant,

P. J. JENNINGS,

Assoc. M. Can. Soc. C.E.,

Ojfice Engineer.
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KEPORT OF CHARLES CHAMBERS, INSPECTING ENGINEER.

Party No. 5.

Calgary, January 28, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary,- Alberta.

Sir,—I have the honour to submit herewith my annual report of the inspectic

and surveys made by me during the year 1913 in connection with " special insp
4.: J J

AREA COVERED.

The area within which my inspection work was carried on covered approximately

80,000 square miles in the central portion of the provinces of Alberta and Saskat-

chewan.

OUTLIKE OF WORK.

The inspections may be divided into four general classes, viz. ;

—

(1) Diversion of water for irrigation.

(2) Diversion of water for domestic or industrial purposes.

(3) Diversions of water for purposes other than those enumerated above,

such as waterworks systems for towns and cities or where companies desire to

dispose of water and to charge a rate therefor, use of water in condensing

plants, straightening the course of a stream, ete.

(4) Illegal diversions of water.

The methods by which water is utilized may be divided into three groups, viz.,

gravitation, pumping, and reservoiring.

SUMMARY OF INSPECTION TRIPS.

Beginning with a trip in connection with the water supply system for the village

of Cowley on April 14, my time was fully occupied until December 22, when I

completed my final trip and returned to Calgary for the winter. During this period,

seventy-four inspections were made as shown by the following tabulated statement:

—
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Class.

For irrigation purposes
For domestic purooses
For industrial purposes
For "other" (waterworks) purposes

(condensing plant) purposes.
(reclamation) purposes

For wrongful diversion purposes

Totals.

Methods Employed.

Gravitation.

22
3

2

32

Pumping.

3
1

14
5
1

24

Impounding

13

18

Totals.

27
17

16

!

1

2
4

74

Surveys were made of 5 schemes.

Plans were prepared for 7 n

The works were measured and the cost of construction estimated of 2 u

Mileage Travelled.

The total number of miles travelled by train wa"

.

The total number of miles travelled by crail was.

Grand total miles

6,615

1,852

8,467

IRRIGATION SCHEMES.

Of the irrigation schemes inspected, five were in course of construction, five were

in bad repair, one was reported feasible, and the remainder were completed. Of the

completed schemes, two were used to irrigate oat crops, one for garden produce, one

for alfalfa by means of pumping, and the remainder for growing wild hay.

It is often difficult to obtain reliable information respecting the crop returns from

irrigated land. Many irrigators keep no records of these operations, and are unable

to state definitely the dates of the several irrigations, the quantity of water used, the

dates of sowing and harvesting the crops, the yield per acre, etc. Only general, and

frequently unreliable, information can usually be obtained. In order to facilitate

the collection of such information, it is suggested that a circular letter be sent to

each irrigator early in each season, stating fully and clearly the kind of information

required, and requesting that suitable records be kept, in which the following should

be included:

—

(1) The area in acres under each crop irrigated. Note.- All grasses and

hays to be considered as crops.

(2) The method of preparation of the soil. If alfalfa is sown, whether

the seed or t>he soil was inoculated, or both.

(3) The date or dates the seed was sown.

(4) The quantity of seed sown per acre.

(5) The date or dates when the crop was cut.

(6) The yield of the crop per acre.

(7) The price per unit (bushel or ton).

(8) The date or dates when the crop was irrigated.

(9) The quantity of water used during each irrigation period (as shown by

his ditch gauge).

(10) The method of irrigation carried out.
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DOMESTIC SCHEMES.

Seven of the domestic schemes inspected were constructed by the Government of

the province of Saskatchewan, one by the Canadian Coal Consolidated Company for

sulphur baths at their sanitorium at Frank, Alta.. one by the town of Indian Head,

one by the rural municipality of Enfield, and the remainder by private individuals.

INDUSTRIAL SCHEMES.

All but two of these were pumping schemes; three were constructed by the

Canadian Northern Eailway Company, four by the Canadian Pacific Eailway Com-
pany, seven by the Grand Trunk Pacific Railway Company, and one for a brewery.

WATERWORKS SCHEMES.

Five of these were pumping schemes, viz., those for Moosejaw, Swift Current,

Eedcliff, Bassano, and Scott; two were gravitation schemes.

Your obedient servant,

CHARLES CHAICBERS,
Ass. Mem. Inst. C.E.,

Inspecting Engineer.

REPORT OF F. R. BURFIELD, INSPECTING ENGINEER.

Party No. 6.

Calgary, Alta., January 13, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to submit the following report on the work done by me
in connection with " special inspections " during 1913.

After transfer from hydrographic work on September 19, a few days were spent

in the office, and on September 23 a trip of inspection of irrigation schemes was com-

menced along the Red Deer river between township 6 and 17 west of the 4th

meridian.

This involved a round trip by trail of 168 miles from the town of Bassano through

what is probably the driest district in Alberta, and one which would benefit as much
as any by irrigation if such could be provided. Unfortunately the quantity of water

available for irrigation by gravity is very limited. There are three creeks which
traverse the district, namely, Bullpound, Blood Indian, and Berry creeks. Of these,

Bullpound creek, except during the spring freshet, has a veiy small flow, and dries

up during the summer. Blood Indian creek has a permanent flow of about half a

second-foot, due to a spring and a fairly large run-oS from its drainage area in the

spring. Berry creek has normally a much larger flow than either of the others, but
last summer there was only sufficient water to keep the water holes filled. The irriga-

tion schemes from Berry and Blood Indian creeks are giving good results. There
are three schemes for pumping water from Red Deer river to the adjacent flats, but
these are not in a sufficiently advanced state to warrant any expression of opinion as

to their success.
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After my return from this trip, I was engaged under Mr, Jennings on an investiga-

tion into the possibilities of the drainage of a lake-bed in southwestern Manitoba, and
then made a trip of inspection of various schemes in eastern Saskatchewan, returning

to the office on December 15.

The following is a. summary of the season's work :

—

Number of inspections made 40

Number of reports submitted 38
Miles travelled by train 4,061
Miles travelled by trail 895

Your obedient servant,

F. E. BUEFIELD,
Inspecting Engineer.

KEPOET OF SAM. G. POETEE, INSPECTING ENGINEEE.

Party No. 7.

Calgary, March 31, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to submit the following brief report on the inspection

made of the large irrigation systems of Alberta during the past season.

My engagement with the Irrigation Branch of the Department of the Interior

for the inspection of the large irrigation systems of Western Canada began June 20,

1913. The remainder of the month of June was spent in the Calgary office familiar-

izing myself with the history and general conditions affecting the work in which I

was to be engaged. During the first ten days of July a general tour of the large

irrigation systems of southern Alberta was made, in company with the commissioner

of irrigation, in order to obtain a broad, general view of the field, and to meet the

men who are actually in charge of the various projects.

Eeturning to Calgary July 10, active preparations were made for undertaking

the inspection work in detail, a brief description of which is here given, under the

titles of the projects inspected rather than in chronological order.

THE SOUTHERN ALBERTA LAND COMPANY.

During July and August, in addition to the brief trip in company with the com-

missioner, three weeks were spent making a thorough field inspection of the Southern

Alberta Land Company's system, and another week studying plans and writing a

report. In November another week was occupied in field inspection for the purpose of

a progress report. In February, 1914, a special trip was made to the intake to inspect

the progress of the work there which was continued during the winter.

The Southern Alberta Land Company is to take its water supply from the Bow
river in section 31, township 21, range 25, west of the 4th meridian, and will irrigate

about 200,000 acres located between the Bow and Belly rivers and north of the south
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Saskatchewan in townships 11 to 15, ranges 6 to 16. At the point of intake the river

is divided into two channels by an island, there being a concrete dam across each

channel, known as the north dam and the south dam. An earth dike 1,700 feet long

extends across the island, connecting the two concrete dams. The north dam is 525

feet long. It was completed in 1909. The south dam is 530 feet long, and was com-

pleted in 1911. The intake of the canal is connected to the south end of the south

dam.

In July, 1912, the undermining of the wall connecting the intake and the south

end of the dam in which sluice-gates were located, caused the failure of the intake

structure of the south end of the dam. During 1913 these works were reconstructed

in a substantial manner, which will amply provide against a recurrence of similar

accidents.

Notwithstanding the fact that the main canal and many other structures had

been built prior to 1913, a number of changes and revisions have been undertaken

for the betterment of the system. The principal features of the system in addition

to the dam and intake already described, are as foUows :

—

The Big Cut, 5 miles below the intake, where considerable trouble has been encoua-

tered on account of slides. It is more than li miles long, with a maximum cut of 64

feet. A steam shovel and a drag-line bucket have been engaged all season widening

the cut and flattening the side slopes. It will be ready to carry water in the summer
of 1914.

The East Arrow-wood Syphon, consisting of two 7^-foot wood-stave pipes, 1,220

feet long. Some changes at the intake and outlet of the pipes have been made during

the year.

Lake McGregor, a storage and regulating reservoir of about 300,000 acre-feet

capacity. It is a long valley with an earth dam at each end. The dams are 40 to 50

feet high, and were completed prior to 1913. The outlet structure in the south dam
settled and cracked, and is to be entirely reconstructed.

Side-hill Worh along the Little Boiu River.—Many changes are in progress along

this difiicult stretch. Puddling, lining, and fluming will be resorted to in order to

make a safe carrying channel.

The Little Bow Reservoir.—A regulr-ting reservoir of about 30,000 acre-feet capa-

city, not included in the original plans, is to be developed at the end of the Little Bow
section. A diversion from the old canal line into it will avoid the worst part of the

side-hill cutting, where serious slides have already occurred. This work will be tinder-

taken in 1914.

Concrete Drops.-—There are many concrete drops along the line of the main

canal. Several had been built prior to 1913, six or eight were constructed during the

year, and several more are yet to be built.

Flumes.—About half a dozen timber flumes on the main canal were built prior to

1913. The most notable is the one across Mile Wide valley, 4,840 feet long. Some
changes at the ends of all these flumes are in progress.

Bow River Crossing.—The main canal is to cross the Bow river near the north

line of township 12, range 12, by means of an eight-foot wood-stave pipe inverted

syphon G,.500 feet long, under a maximum head of 190 feet. The pipe is to be sup-

ported on six steel trusses each with a 120-foot span. These trusses have been under
construction during 1913. The construction of the pipe has not yet been undertaken.

25—vii—
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The canal from the intake to lake McGregor is 44 miles long, with a capacity of

about 800 second-feet, but is to be reconstructed to carry 1,500 second-feet. It is

expected that it will be in condition to carry water into lake INlcGregor by June, 1914,

and that the enlargements will be completed by dredge or otherwise, while the canal

is in operation.

From lake McGregor the main canal is to have a capacity of 1,350 second-feet.

Active construction on this canal, distributaries and structures will be carried on

during 1914 with the purpose of supplying water for irrigation in the season of 1915.

The Lethhridge section of the Canadian Pacific Railway Company's Irrigation

System.—-This section is known as the Alberta Railway and Irrigation Company's

system, which was the name of the company before it was taken over by the Canadian
Pacific Railway in 1912. Water for the system is diverted from the St. Mary river, a

few miles north of the international boundary, for the irrigation of about 100,000

acres south and east of Lethbridge. It is the oldest of the large systems in Alberta,

having been in operation since 1900. j^evertheless, it has not yet had the final inspec-

tion and approval of the department, as the period allowed for construction has not

yet expired, and extension of the systems are in contemplation.

In July, 1913, a hasty inspection was made in company with the commissioner of

irrigation. In September, two weeks were spent in a field inspection for the purpose

of reporting on the present condition of the system. In addition to this, some special

features of the system have received attention from time to time. Some of the canals

and several structures are to be improved or reconstructed, and these changes, as well

as the system as a whole, will demand further consideration on the part of the inspect-

ing engineer.

Western Section of the Canadian Pacific Pailway Company's Irrigation Block.—
The western section of the Canadian Pacific Railway Company's tract covers upwards

of 200,000 acres north of Bow river, just east of Calgary. The system has been in

operation several years, but has not yet been approved, pending a reclassification of

the irrigable lands, and the construction of a dam in the Bow river at the intake

at Calgary." The dam is under construction, and practically all the concrete portion

will be completed before the summer floods of 1914.

It is a movable dam, partly operated by stoplogs, and partly by the serai-automatic

hydraulic control of a steel radial gate or sector. The stoplog section consists of

twenty-three openings of 20 feet. The sector section has one opening. 152 feet long.

The entire dam, together with the new concrete headgates, will be completed in 1914.

Eastern Section of the Canadian Pacific Railway Company's Irrigation Block.—
The water supply for the eastern section of the Canadian Pacific Railway Company's

irrigation block is taken from Bow river at what is known as the " Horseshoe Bend,"

near Bassano. It will irrigate about 400,000 acres between Bow and Red Deer rivers

from range 11 to range 18. The dam across Bow river is a reinforced concrete hollow

dam of the Ambursen type. The concrete part of the dam is 720 feet long and 40 feet

high ; the earth part is about 7,000 feet long. Several inspection trips have been made
to the dam since July, 1913. It is expected that it will be completed in April, 1914,

and that water will be turned into the canal in May.

The entire, system is ncaring completion and will no doubt be finished in 1914.

The main canal, as far as the storage reservoir, lake Newell, and the north branch

canal will be put in operation in 1914. A detailed inspection of the system will be made
during the season of 1914.

LAND CLASSIFICATION.

From August to December, 1913, about thirty days were spent in making field

inspections of land classification in the eastern section of the Canadian Pacific Railway
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Company's irrigation block. Six townships in tlie western part of the eastern section

were inspected, together with several colonies and special tracts in other parts of the

section. Much of the office work consisted of the inspection of maps, and checking and

tabulating the lists of land classifications. The classification of about fifty townships

in the eastern section alone has yet to be inspected. As much as possible of this work
will be done during the season of 1914.

GENERAL.

A few special inspections of more or less importance have been made, various

plans have been examined in the office, and sundry questions pertaining to the work
of the department have been studied and reported to the commissioner.

Tour obedient servant,

SAM. G. POETEE, B.A., B.S., M. Am. Soc. C.E.,

Inspecting Engineer.

EEPOET OF B. EUSSELL, CHIEF FIELD INSPECTOE.

Party ISTo. 8.

REPORT ON IRRIGATION SURVEYS.

Calqary^ Alta.^ April 3, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to submit herewith my annual report of the field work
carried out during the past season under my supervision.

More detailed reports and estimates of cost of construction in connection with
the several projects investigated have been prepared by the various officers in charge of

parties, and will be found elsewhere. It is probable, however, that many who receive

this publication, although they have not the time nor yet perhaps the inclination to

study a technical report on the projects investigated, may still be sufficiently interested

to know briefly what this department is doing toward developing the natural resovirces

of the country. It is therefore the intention in this report, only to deal generally

with the various schemes of which preliminary surveys were completed during the

past season.

The three schemes investigated are as follows:

—

(1) The South Saskatchewan Water Supply Diversion project.

(2) The Cypress Hills Eeservoir surveys.

(3) The Oldman Eiver Diversion project.

These schemes will be discussed briefly here in tlie above order, but before taking
up the main theme of this report a few remarks with respect to the work in general
may be helpful in organizing parties in future, and carrying on the surveys in con-

nection with the many schemes which will be investigated from time to time by this

department.

25—vii—7i
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The most efficient arrangement and size of party for the work depends, of course,

almost entirely upon the nature of the surveys to be made. For parties of say ten or

twelve men, however, such as were employed by this department during- the past
season, it would -be very much more satisfactory if the officers in charge were free
from the necessity of doing any instrument work whatever. Probably the responsi-

bilities of these officers are not sufficiently appreciated, but particularly in this depart-
ment, where it is necessary for them to attend personally to the purchasing of all

supplies, and to the submitting of the necessary expense accounts, the officer in

charge of one of these parties, if he also has to do his own instrument work, has more
to attend to than he can expediently handle.

The department was fortunate during the past season in having exceptionally

capable men in charge of parties, and considerably more than an average season's

work was accomplished, and with very satisfactory results. Had these men been free

from the necessity of doing any instrument work themselves, however, and had more
time to direct operations and study the problems which from time to time come up in

connection with the work, still more information could have been gathered by the

parties, with even better results.

With all three of the parties in the field during the past season, some difficulty

was found in moving camp, owing to the fact that one wagon is not sufficient to move
a party of any size. Every effort was made to cut do^vn the outfit as much as possible,

but even then there was great difficulty in moving with only one wagon.

Two wagons are even more essential to one of these parties than two democrats,

because, although the men can walk if necessary, it is not possible to handle the camp
equipment as it should be handled if proper transport is not provided.

THE !-;OLTH SASKATCHEWAN WATKK SlPri-Y IiIVERSIOK PROJECT.

During recent years, as the southern part of the province of Saskatchewan has

become more thickly populated, with new country opened up by the construction of

various railroads, and as a consequence many new towns springing into existence with

mushroom-growth rapidity, the deplorable lack of suitable water supply facilities has

become more and more realized. Although the possibilities of procuring an abundant

supply of good water from the South Saskatchewan river were made known as early

as the year 1S94 by ]\Ir. J. S. Dennis, who was then connected with this department,

not until recent years has such a source been seriously considered. Even at the present

time, although this river has been reported by engineering authorities to be the only

source of an adequate water supply for this rapidly growing country, the general

public scarcely appreciates how imminent has become the necessity for a water supply

scheme from the South Saskatchewan river, prodigious though such a scheme may be.

When it is considered that the authorities of New York city are now installing a

system to supply not less than 500,000,000 gallons of water to their population at an

estimated cost of $161,857,000, and that other cities in the United States have com-

pleted schemes of like magnitude, the present project of supplying the whole of the

southern part of the province of Saskatchewan with an adequate water supply at a

cost between eight and fifteen million dollars (depending upon the scheme adopted),

does not seem impracticable.

Various phases of the possibilities of diverting water from this river have been
reported iipon from time to time by eminent engineers who have been called upon to

investigate this project.

Mr. R. J. Eurley, C.E., of this department, in his annual report for the year 1912
has ably discussed all the previous work which has been done in connection with this

project, and those interested may refer to his report with advantage.
Likewise, Mr. H. E. M. Kensit, Mem. Inst. E.E., Mem. Am. I.E.E., of the Water-

power branch of this department, although dealing more particularly with the power
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possibilities of this project, ably discusses the many alternatives of furnishing the

country under consideration with more adequate water supply.

It will not be necessary, therefore, in this report to refer to any previous work,

further than to say that the writers all agree that this project is by no means a vision-

ary one, and that the opinions expressed must necessarily expedite the construction of

some scheme whereby this country, so wholly destitute of this prime necessity, can be

supplied with water from the South Saskatchewan river.

The two routes for a pipeline surveyed during the past season, and shown on the

key plan accompanying the report submitted by Mr. T. M. Montague, C.E., who had

charge of the party in connection with these surveys, are as follows :

—

(1) A short line route from the reservoir in township 20, range 6, west of the 3rd

meridian, following a contour along the north slope of the Thunder Creek valley con-

siderably beyond a crossing with the Outlook branch of the Canadian Pacific railway,

and thence crossing the depression of the Moosejaw valley direct to Regina.

(2) A route starting from the South Saskatchewan river near the mouth of

Aiktow creek, following the valley of this creek to the height of land between it and
the Qu'Appelle river, and thence down the valley of this river to Buffalo Pound lake.

In connection with this route, the possibilities of storing the diverted water in Buffalo

Pound lake were investigated and a contour survey of this proposed reservoir site

completed. Surveys were also made in this connection for a pressure pipeline from
Buffalo Pound lake to a point on the hillside at such an elevation that the water
pumped to a distributing reservoir there coidd be conveyed to Moosejaw, Regina, and
the surrounding counti-y, by gravity.

Upon completing the surveys of these two routes it is believed that every feasible

location for a diversion from South Saskatchewan river has now been investigated by
this department, the more circuitous route for a gravity pipeline to Regina by way of

the head of Mosejaw creek having been surveyed during the previous season.

When ^Ir. ^lontague started his work last spring it was 'not expected that he
could do very much more than complete the surveys necessary for a preliminary invest-

igation of the short line route referred to previously. But as a considerable portion

of the pipeline by this route would be under pressure and as it was not necessary to

take extensive topography, it was possible to rvm line quickly, and all of the surveys

in connection with this route were completed by the middle of August.
Upon completing the surveys in connection with the above route it was considered

advisable to investigate the possibilities of pumping water over the summit of Al^itow

creek, thus delivering it by way of the Qu'Appelle river to Buffalo Pound lake. '

^[r. Montague, in starting his surveys of this route was instructed to investigate

the following possibilities :

—

(1) A 40-foot dam across the south Saskatchewan river at some place near the

mouth of Aitkow creek, and a 50-foot cut through the height of land, allowing the

water to gravitate to Buffalo Pound lake ; a 20-foot or 30-foot dam and storage reservoir

at Buffalo Pound lake, and" a pumping plant operated either by water power developed

at the river and transmitted to Buffalo Pound lake electrically, or from a steam power
plant at the lake using coal or other fuel; a pressure pipeline to a distributing centre

at such an elevation as to enable the water after having been pumped to it to be
distributed by gravity to Moosejaw, Regina, and the surrounding country.

(2) A 40-foot dam across the South Saskatchewan river, a 20-foot lift and 30-foot

cut through the height of land, allowing the water to gravitate to Buffalo Pound lake

and be distributed as in scheme No. 1.

(3) A 40-foot dam and a 50-foot lift over the height of land, allowing the water
to gravitate to Buffalo Pound lake and be distributed as in previous cases.

(4) A 90-foot pump from the South Saskatchewan river over the height of land,

allowing the water to gravitate to Buffalo Pound lake and bo distributed as in the

previous cases.
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Having completed the necessary surveys in connection with the above four

schemes, Mr. Montague, as well as making a complete estimate of a scheme by the

short route to Regina referred to above, completed an estimate of the most feasible

of the above four alternatives and since all these estimates accompany the report

submitted by him reference is here made to this report.

It will be found that scheme No. 4 of the Qu'Appelle valley route is for the follow-

ing reasons the most feasible for supplying the southern part of the province of Sas-
katchewan with water:

—

(1) It eliminates the necessity of constructing a dam across the South Saskatche-

wan river. Such a dam, if constructed, must be so designed as to furnish the power
necessary to pump a water supply for all time. Although various estimates have been
made, the cost of any structure on the South Saskatchewan river remains A-ery

uncertain, and might greatly exceed the estimate which has been made.

(2) The proposed power plant at Buffalo Pound lake can be so designated as to

enable it to be installed in the proper sized units to suit the present demand, while

the necessary additions for any greater supply of water can be made from time to

time at no great additional cost.

(3) The water can be conveyed from the river to Buffalo Pound lake for the most
part through a natural channel, thus doing away with 8S miles of expensive pipe.

(4) A greater area of country can be supplied with water from this scheme than

from any of the other schemes investigated.

(5) This scheme throughout, eliminating as it does the main supply pipe, lends

itself to possibilities in regard to cheap construction not possible by the other schemes.

In choosing the most feasible water supply scheme for the country in question,

not only were the possibilities of supplying the cities and towns of this district

thoroughly investigated, but every consideration was given to the demands of the

rural population as well, because, although both Moosejaw and Regina as well as

many of the smaller towns have fairly good water for their present use, 90 per cent

of the rural population has no good water whatever. It is thought that when any such

water supply scheme as the present one is uuder consideration the demands of this

population should not be overlooked.

Although this project has been thoroughly discussed in the report submitted by
Mr. Montague, it should be stated here that the surveys which have thus far been made
have necessarily been of a preliminary nature, and it is not possible from this informa-

tion to make any very close estimates of the cost of a project of this magnitude.
The same unit prices have been used in estimating each scheme, however, so that

the estimates submitted should be fair comparisons between schemes.

Since the city of Regina has recently completed a water supply system at a cost

of $2,000,000, which it is claimed will provide 10,000,000 gallons of water daily to its

population, it is not probable that they would consider a further expenditure in this

connection for some time to come. Likewise the city of Moosejaw, although their

present supply is by no means satisfactory, have already spent large sums of money
upon this system, and would probably not consider any further expenditure until it is

found absolutely necessary to do so.

It will therefore probably be some time before any such project as the one under
discussion will be installed and, as many conditions will have changed in that time,
the present estimates may be very considerably altered.

The accompanying key plan shows the system described under scheme No. 4,

of the Qu'Appelle valley route, which is considered the most feasible for supplying
water to the country under consideration.
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TEST BORINGS.

In order to make any estimate of the cost of a structure on the South Saskatche-

wan river, or to even determine definitely upon the location of such a structure, it is

absolutely necessary to determine by test borings the nature of the bottom for

foundations.

During the past few years preliminary surveys have been carried on in connec-

tion with the South Saskatchewan water supply project by this department, and
several estimates of the cost of such a scheme have been made. Since it was realized,

however, that no reliable estimate of such a project could be made until the location

and cost of the necessary dam were determined, it was decided to provide, in the

appropriations for 1913, a sum of money to carry on the work of testing the bottom

for suitable foundations.

In his report for the year 1912, the commissioner estimates the cost of a dam at

$1,000,000, but says :
" One fact alone which is liable to make the estimate of the

cost of a dam seriously in error, is that the bottom of the South Saskatchewan river

is known to be most treacherous for the foundations of any structure, and no definite

information whatsoever has been gained on this point."

Mr. Biirley in last years report estimated the cost of such a dam at about

$1,500,000. but since nothing whatever was known of the bottom, these estimates are

of course little better than a guess.

Mainly with the end in view of determining the proper location for a dam, the

necessary equipment, consisting principally of a McKiernan Terry drill, a gasoline

engine, and pump were purchased, and upon the completion of last year's field work
a party was outfitted to carry on this work during the winter.

Mr. L. J, Gleeson, who had charge of this party, has submitted a report of the

work done by him in this connection and has also prepared a small plan showing the

locations of the points where the borings were made, and cross sections of the various

holes bored.

Since there were a great many difficulties in connection with this work, it niay

be interesting to note a few of them here.

The drill used was what is known as the Class Z-1 type of McKiernan Terry drill

and, although a first-class drill for test borings, particularly in rock and clay, was

rather too light for the work on the South Saskatchewan river.

The following quotation is from a letter written to the commissioner of irriga-

tion on January 8, 1913 :

—

" The drill, engine, and pump have all been working satisfactorily, and we

have a power hammer for driving the casing. Although it will still be slow

work to drive casing through sand after a depth of 30 feet, we should make

good progress with the work.
" As the outfit stood, without a power hoist, an engine was almost unneces-

sary for the work here. The engine was only necessary when drilling, while

all the heavy work, such as hoisting tools, and driving casing, had to be done

by hand. Even hand-power is necessary to bore through sand and clay, as the

force of the water is sufficient to cut out a hole, and the drill drops dow^n under

its own weight. Except in the case of rock and gravel the engine (outside of

driving the pump) was almost unnecessary to the work in the absence of a

power hoist.

" In boring through sand it is impossible to drill beyond the end of the

casing, as the sand of course will not stand np, and w^ashes in as fast as it is

taken out. It is therefore necessary to drive the casing all the way through sand.

The sand, of course, packs around the outside of the casing, and every length

put down adds another coupling, which likewise adds greatly to the difficulty

of driving."
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ISTot only was there great difBculty found in driving casing, but also in taking it

up. The drill frame was too light to take any very great strain, so that the power
hoist would not be used in this connection. It was therefore necessary to pull the

whole length of casing with screw-jacks, and this is a very slow process.

In order to decrease the frictional resistance and thereby facilitate the work of

driving and pulling casing, the couplings were taken off and the lengths of casing

rethreaded so as to go together flush. It was found that smooth casing drove and
pulled much easier than casing with outside couplings, and therefore this casing was
used entirely for the work.

Another difficulty, which was probably responsible for more delay than anything

else, was that of procuring the necessary accessories, such as hose, valves, pipes,

wrenches and other connections which were required to fit up the drill. For many
of these accessories it was necessary to send all the way to Winnipeg, and this caused

a great deal of delay on the work. The nearest foundry where repairs could be made
was at Moosejaw, and conseqviently much time was lost. With an outfit of this kind,

working at such a distance from the source of supplies, a small forge would be a very

valuable asset. The foreman could then make a great many repairs himself and save

many long trips to town.

Although the gasoline engine worked satisfactorily, and there was little trouble

from this source, it would be s^fer and much more convenient to use steam when this

work is carried on during the winter. Plenty of heat and hot water is necessary in

order to avoid freezing about the drill, pump, and drill house generally, and had a

steam engine been employed on this work, many of the difficulties in this connection

would have been avoided.

Probably this work could have been done more cheaply and satisfactorily during
the summer than in the winter months, but this is a matter of opinion. In order to

do the work in the summer it would be necessary to build a large scow from which to

work, and employ a motor boat to move it from place to place. Three or four large

anchor^ would probably hold the scow in position while the borings were made, and
each hole could be located from the shore by triangulation. By doing this work in

the summer a great many difficulties could be avoided.

An attempt was made to investigate the stretch of the South Saskatchewan river

between the Elbow and Shellstone creek. Owing to the danger of having the outfit

stranded up the river, however, it was not found advisable to continue the work beyond.
Riverside. Upon arriving at Riverside Mr. Gleeson was accordingly instructed as

follows :

—

" As soon as you have bored at Riverside you will immediately bring your
whole outfit down to near the mouth of Aiktow creek, where you will endeavour
to develop a good cross-section of the river somewhere between the mouth of
Aiktow creek and your original cross-section * A.'

" The Grand Trunk Pacific Railway haA'e a cross-section at the mouth of
Aiktow creek showing clay right across the river, and your section ' A ' in about
section 29, township 24, range 5, west of the 3rd meridian, shows that at this
point the clay bottom of the river dips from the north to the south so that the
clay bottom is quite close to the surface on the north side but at a considerable
depth on the south side of the river. You will therefore work along the south
side of the river in the best manner possible in your judgment, until you find
where the south dip of the clay bottom leaves it at a reasonable depth from the
surface at the south side of the river and you will then develop a full cross-
section at this point, so that as the result of the boring operations we can have
at least one fully developed boring cross-section on the basis of which to estimate
the cost of dam."

Unfortunately the river broke up earlier this season than usual, and Mr. Gleeson
was not able to get all of the information anticipated. The results of his work, how-
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ever, clearly show that the only solid foundation for a dam at a reasonable deptli is at

the Elbow, and it is believed that if such a dam is constructed this will be the proper

location for it.

As stated previously, Mr. Gleeson, who had charge of this work, has submitted a

report, and plans of the work done by him, which have been filed in the Calgary office.

It will be noted that although the idea in making these test borings was to

determine the location of and estimate the cost of a dam in the South Saskatchewan

river, no reliable estimate is included in this report. This is due to the fact that the

results of Mr. Gleeson's work were not available in time to make this estimate of cost.

It is believed, however, that the most feasible water supply scheme considered by
the department eliminates the dam on the South Saskatchewan river, and even if a

more accurate estimate of such a dam does show that the amount previously allowed

for this structure is very much in error it cannot materially affect the conclusions

reached.

CYPRESS HILLS RESKRVOIR SURVEYS.

A system of storage reservoirs in a district where the run-off takes place within

a short period of time is most essential to the successful operation of irrigation

projects.

In the Cypress Hills Irrigation district the conditions are such that, in the spring

of the year, as the snow melts in the hills, large volumes of water, sometimes amounting

to floods, pour down the various creeks, not only running to waste, as far as irrigation

in the Cypress Hills district is concerned, but sometimes destroying the headworks of

schemes now in operation.

It is estimated that, during the month of April, 1912, sufficient water ran to waste

from the Cypress Hills watershed to irrigate 125,000 acres of land, if it had been

possible to catch and store this run-off. At the present time it is doubtful if more than

15,000 acres in the Cypress Hills district are actually being irrigated, and without

storage it will not be possible to irrigate properly any considerable proportion of the

available land.

Up to the present time the principal crop grown under irrigation in this district

has been hay, and since good results are obtained with this crop by flooding the land

perhaps only once during the season, more of the flood water can be utilized and
consequently greater benefits derived from irrigation than if other crops were grown.

It will probably be' found desirable, however, as the country becomes more thickly

settled, to gTow other crops than hay, and it will be then that the importance of storing

this flood water will be more fully realized by the water users themselves.

Mr. E. J. Burley, who should be most familiar with conditions in the Cypress
hills, says :

—

"When natural hay ceases to be the main object of irrigation the necessity

for reservoiring will become very forcibly impressed upon the irrigators of

this district, as while flood water irrigation is quite suitable for hay lands

and is of great assistance in growing grain, when available at a suitable time,

this method will not be of any great value when intensive farming is practised

nor when alfalfa is grown. As but few of the schemes have water available at

all times, reservoiring is the only solution."

The possibilities of utilizing Cypress lake to store the flood waters of Battle,

Oxarart, and Sucker creeks have been known for some time and surveys were made by
Mr. Thibadeau during the year 1909 to determine what quantity of water it would
be possible to impound. It was found that the work done in this connection in 1909
was not satisfactory, and Mr. N. M. Sutherland last season was instructed to make
a more detailed survey of this project, and prepare an estimate of the cost of
construction.
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Accordingly a party was placed in the field with instructions to make a contour

survey of the shores of the lake to a sufiicient elevation to enable the department, with

the information of the amount of water available, to decide upon, and estimate the

cost of, some feasible scheme whereby the flood v/aters of these creeks, for perhaps

several wet years, could be stored and used on the land during a cycle of a correspond-

ing number of dry years.

Mr. Sutherland completed a very accurate contour survey of this lake, developed

the necessary dam sites, and made surveys for the necessary diversion canals. After

completing the surveys, a system of levels was run over the block of townships shown
on the plan accompanying the report submitted by Mr. Sutherland. The primary
object in running these levels was to locate and develop any possible reservoir sites

in the Lodge Creek watershed whereby the flood waters of this creek could be stored,

and fairly complete notes of the topographical features of the country were kept,-

from which the watersheds of the various creeks can be more accurately defined.

In connection with these reservoir surveys in the Cypress hills an inspection was
made of the sites surveyed by Mr. Ellicott in 1902 in order to determine approximately

what the cost of constructing the necessary dams, canals, etc., would be.

In determining upon the feasibility of these sites for reservoirs it is necessary to

know the quantity of water which is available for storage, and although an estimate

of this quantity has been made from the watersheds tributary to these sites, it will be

essential before constructing such reseiwoirs to actually determine, by gauging, the

quantity of water available.

Since Mr. Sutherland has submitted a full report of the work carried out by him
.in connection with the Cypress lake storage scheme, a brief reference here will suffice.

It may be interesting, however, to mention a few of the problems which had to be

solved in the preparation of an estimate of the cost of this project.

(1) As already stated, the principal crop grown under irrigation in the Cypress

hills at the present time is hay, and in order to supply the most suitable head of water

which will be required for this crop provision for very large outlets from the reservoir

both into Battle creek and the Frenchman river would have to be made. Probably for

some time to come hay will continue to be the principal crop. On the other hand,

.since hay can be grown by flooding the land at such times as there is sufficient water

in the various creeks, a reservoir will be most beneficial when other crops than hay

are grown more extensively. It would therefore appear proper to figure on a head
suitable for these crops, and to design the outlet canals accordingly. Since the outlet

canals will be short, and since, if there is a discrepancy the error will be on the safe

side, these canals have been designed for a head to irrigate the present crop, which is

hay.

(2) It is not possible to determine with any accuracy the maximum area of

irrigable land tributary to Battle creek and the Frenchman river, and it is the area

of irrigable land which governs to a large extent the design of outlets from this

reservoir.

In a memorial submitted in 1909 by Mr. Eobert E. Ivemerer, the applicant

proposed to irrigate 200,000 acres of land tributary to Battle creek from a reservoir

of Cypress lake, impounding the waters of Battle and Oxarart creeks. There is no

question but that it would not be feasible, even although a sufficient quantity of water

were available to irrigate anything like this area.

It has been actually determined from surveys that it is feasible to irrigate 6,265

acres of land tributary to Battle creek, and 5,542 acres tributary to the Frenchman
river. The probability is, however, that considerable more land than this cculd be

irrigated from these streams at a reasonable cost, and Mr. Sutherland has estimated

and used in his calculations the following :

—

Tributary to Battle creek, 7,000 acres.

Tributary to Frenchman river, 24,000 acres.
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The area of land which will eventually be irrigated from these streams will of

course depend upon the Talue of irrigation to the land. The areas here considered

irrigable are all in the creek bottoms and are so situated that the water can be diverted

to them at a low cost. It may be found, however, that it will be profitable in the

future to build more expensive headworks and divert water to the -higher lands, in which

case it is not possible to even approximate the area of land which could thereby be

watered.

(3) In determining the proportion of water which should be diverted from the

reservoir into Battle creek and Frenchman river, it was at first considered advisable

to provide for each of these streams in proportion to the run-off from their respective

watersheds. Such a provision would be necessary if there was a limited supply of

water. Since, however, it has been determined that this reservoir will hold sufiicient

water to more than tide over all the dry periods for the land under consideration,

provision has been made to run off the water in proportion to the irrigable areas

tributary to their respective streams. ,

There appears to be, from the estimates made, about three times as much irrigable

land tributary to Frenchman river as there is to Battle creek, while the quantity of

water stored in this reservoir from Battle creek will be at least three times the quantity

stored from the watershed of Frenchman river. If, then, the stored waters were run

oif to these two streams in proportion to their watersheds few of the possible benefits

of such a reservoir would be realized.

It will be readily seen from the estimates submitted that this scheme is a most
feasible one, and before irrigated farnling is practised to any great extent on the lands

tributary to Battle creek and Frenchman river such a scheme will have to be put

into operation.

As stated previously in connection with these surveys of reservoir sites in the

Cypress hills, an investigation was made of the sites surveyed by Mr. C. H. Ellicott

in 1902. These reservoirs sites are all on the north slopes of the Cypress hills and
would provide storage for irrigation schemes on several of the creeks flowing north

from the Cypress hills.

It has beeen stated that it is not possible to determine definitely whether or not

the reservoir sites surveyed by Mr. Ellicott in the Cypress hills are feasible until more
accurate measurements have been made of the discharge of the creeks which it is

proposed to divert into them. An estimate of the cost of constructing dams, canals,

etc., for the highest water possible, to suit the topography of the site has been made,

and these estimates, as well as a small sketch plan showing the locations of these sites,

are attached to this report.

"With the completion of these surveys it is believed that the most feasible sites

for storage reservoirs in the Cypress hills have now been investigated by this depart-

ment. It is very probable, however, that there are still many small basins in which

water can be stored and used to advantage on the contiguous lands. All that will be

necessary to determine the feasibility of most of these schemes will be an inspection

by an engineer who is familiar with the country and with the various irrigation

schemes now in operation.

The several officers in charge of parties inspecting irrigation schemes in this

district and the hydrographers in charge of these districts should be most familiar

with the location of any possible reservoir sites in the Cypress hills, and without going

very much out of their way should be able, from time to time, to look over any

possible reservoir sites in their districts and report upon them to this office. If any

of these proposed sites seemed to be feasible, and it were found desirable to develop

them, a very small party could then get the necessary information to enable the depart-

ment to determine whether such a scheme were practical.

Further, if the various water users in the Cypress hills, who should be most

Interested in these storage projects, would inform this office from time to time as to
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the location of any possible sites for storing water, instructions could then be given

to an engineer on the ground to report upon such a scheme. If then it appeared that

such a scheme were feasible, a small party could be placed in the field to procure the

necessary information at the least cost to enable the department to decide definitely

whether such a scheme were feasible or not.

Without any definite information with respect to the locations and feasibility of

these reservoir sites, it is not possible to intelligently provide for carrying on any
surveys in connection with them, and furthermore, if a party is put in the field with

the general idea of looking for any feasible sites, the cost of carrying on such an

investigation will necessarily be altogether out of proportion to the value of the

information obtained. The only thorough method of investigation with respect to

possible storage is, of course, a system of levels over the. whole of the district, but this

work is very expensive in comparison with the results obtained.

CYPRESS HILLS RESERVOIR SITES SURVEYED BY C. H. ELLICOTT, C.E., 1902.

Location.

Reservoir site, Tji. 10, R.
20, W. 3rd Mei

Skull creek site, Tp. 11,

R. 22, W. 3rd Mer
Parson lake site, Tp. 10,

R. 25 and 26, W. 3rd M.
Hammonds lake site, Tp.

10, R. 2.5, W. 3rd Mer..
Sec. 8, Tp. 10, R. 25, W.

3rd Mer

Drainage
area.

Sq. miles.

24-5

33

Run-off,

year 1912.

Ac. -feet.

2,412

3,572

8 i .371

1

7
I

296

7 i 296

Maximum!
height

i

of dam.

Maximum
length
of dam.

Feet.

32

50

20

22

11-6

l-'eet.

1,100

590

800

300

Total cost
of

construc-
tion.

S cts.

24,667 30

28,390 00

7,000 00

4,035 00

Caj acity
of

reservoir.

610 2,544 50

Ac. feet.

1,054

3,873

835

606

588

Co.st

construc-
tion

in terms
of

capacity,
per

acre-foot.

."? cts

12 62

7 35

8 34

6 06

4 32

Note— Drainage areas shown here have been estimated from the drainage nio]>s compiled by the
hydrographic branch. The cost of construction of the vaiious scheme.s has been estimated roughly from
the plans made by C. H. EUicott, C.E., in 1902.

The run-off shown in the preceding statement, or the amount of water available

for storage during the year 1912, is considerably greater than for an average year, the

year 1912 having been exceedingly wet. During the year 1910 there was very little

run-off from the above drainage areas.

As stated previously in this report, it is not possible to determine accurately what
quantity of water it will be possible to store in these reservoir sites until gauging

stations have been established and records taken of the run-off at the points of

diversion.

The costs of construction per acre-foot shown are figured from the heights of

dams proposed and designed by Mr. Ellicott. These dams have all been figured at a

height to provide the greatest possible capacity, evidently without any consideration

of the quantities of water available for storage in these reservoirs. Before it can be

determined definitely whether these sites are feasible for reservoirs, careful measure-

ments of the run-off must be made and the most economical height of dam with respect

to available storage determined. The feasibility of these storage schemes also depend^

to a large extent on the value of water in these districts.
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From the estimates submitted it will be seen that the above sites, although

feasible for the pui-pose of storing small quantities of water, are of very little benefit

for irrigation purposes.

The following is a quotation from a letter of instructions written to Mr. C. H.

Ellicott, C.E., upon starting his investigations in 1902:

—

" The object of the work is with a view of ascertaining what can be done

towards improving the surface water supply for stock watering and domestic

purposes by locating possible reservoir sites at or near the head waters of the

several streams, which you will examine, by means of which a portion of

the large spring run-off of water could be stored and utilized later in the season

by turning it back again into the stream."

It is evident from this extract that the main idea of creating reservoirs at the

head-waters of the creeks investigated was to provide a supply of water for stock-

watering and domestic purposes. At the time these investigations were made this

country was almost entirely used as an open range for stock and, since many of the

streams go comjaletely dry during a part of the season, it was probably found desirable

to hold up pools of water at various points, where feasible to do so, principally for

stock-watering purposes. It would appear that, if the object in making these surveys

is to create reservoirs for irrigation purposes, the investigations should have covered

the lower portions of the streams rather than the head-waters, where a very small

portion of the run-off is available and where the likelihood of finding any large basins

in which to store the run-off is small.

THE OLDMAN RIVER DIVERSION PROJECT.

For a number of years past a community of settlers in the vicinity of Iron

Springs, Alta., have been petitioning the Government to install a pumping plant

whereby the water pumped from Belly river could be used on the land about Iron

Springs for irrigation purposes, and although the proposition suggested by these

farmers has been found to be impracticable, yet the urgent demand for water could

not be entirely disregarded, and led this department to investigate other sources for

a supply of water for the land referred to.

At this stage of the country's development, when the slogan " Back to the land "

is attracting more attention than ever before, and the Government has been called

upon from time to time to encourage farming, the importance of irrigation in Western
Canada cannot be overlooked. Every possible scheme to reclaim the land and make
it more profitable for the farmer, who is the mainstay of any country, should be
thoroughly investigated. In the United States the crop produced on lands irrigated
from the Government projects alone has an estimated value of $14,000,000, and land
values have increased not less than $105,000,000 as a result of the construction of these
works.

Mr. C. J. Blanchard, statistician for the United States reclamation service, in a
paper entitled The Purpose and Progress of National Irrigation, from which
paper the above figures have been taken, says :

" The creation of additional opportun-
ities for our citizens to secure homes on the land is a national duty of obvious
importance. Under our present system of cultivation the lands cropped to-day will

not supply the food required by our population fifty years hence. Not only must
these lands be required to produce larger yield per acre, but enormous additional
acreage must be cultivated if this country is to hold its place as the world's" granary."

In Canada, where it is said that the land has as yet hardly been scratched, and
where there are not the large tracts of arable land with climatic conditions most
suitable to irrigated farming, the demand for irrigation will never be so great as in
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the States, where more suitable conditions exist. It is no less important, however,

if we would encourage farming and make it a more profitable pursuit, to thoroughly

investigate the many possibilities which do exist of applying water to the land.

Realizing the value of irrigation to^that dry stretch of country between Belly and

Little Bow rivers and east of the Porcupine hills, this department endeavoured last

season to find some means by which the whole or part of this country could be

irrigated.

One which was thought might be feasible to provide for a small section of the

country in the vicinity of Iron Springs was a scheme to tap the Southern Alberta

Land Company's canal at a point where this canal, coming out of Snake valley,

strikes the valley of Little Bow river, by carrying the water across this valley in a

flume, or syphon, and thence to Iron Springs in a canal.

Upon investigating this proposition it was not found to be practicable, on account

of the prohibitive cost of a flume to cross the valley, and of the very rough side-hill

work necessary for the excavation of a canal. The area of land benefited by such a

scheme would not warrant the expenditure of an amount sufficient to construct the

works.

Another possibility suggested in connection with this project was to divert water

from the north fork of Oldman river at some point near the Gap in section 33,

township 10, range 3, west of the 5th meridian, to carry this water in a canal along

the valley of Callum creek, over the summit and into the head-waters of Willow

creek. The water thus delivered could be again diverted at any desirable point from

this creek and used to irrigate the tract of land under consideration. It was thought

that this scheme of delivering water, as it would be at a high elevation above the land

to be irrigated, would be the most feasible one. Upon making a reconnaissance of

this route, however, it was found that, although possible, a scheme to divert water

from this source would not be practicable for the following reasons :—

(1) There would not be a sufiicient quantity of water available from the north

fork of Oldman river to irrigate any considerable area of land, and there would

therefore be no advantage in taking water from the river at this high elevation, since

there would not be a sufficient quantity to supply the land under the ditches.

(2) A canal constructed by this route would have to follow along the very steep

and rough side-hills of Oldman river and Callum creek, making the cost of construc-

tion prohibitive. Such a scheme would not only involve ;he construction of a great

number of long and high trestles, but the side-hills are of such a nature that the

excavation would be most difficult.

The scheme which proved to be most feasible to irrigate the land under consider-

ation, and of which the most extensive surveys were made, is to take water from

Oldman river at a point on the Peigan Indian reserve above ^lacleod and to carry it

to the land by a system of canals.

Mr. Meek, after outfitting his party at Macleod about June 15, started his

surveys from the northeast corner of section 31, township 8, range 27, west of the 4th

meridian, the elevation of the land at this point having been found to be the control-

ling elevation of this end of the line, in that it is necessary to get the canal away

from the river at this point in order to avoid the cut-banks on the north side of Old-

man river lower down. A traverse starting from this point was made of the south

bank of the river as far as the mouth of Beaver creek, and several cross sections of

possible dam sites were developed.

An alternative route from an intake on the south side of Oldman river consider-

ably below this first line was also surveyed in connection with this end of the work,

and then the party was moved back to continue these surveys along the west side of

Willow creek, approximately following the contours at their resi>ectlve elevations to

the land to be served with water. Upon completing these surveys a level party was
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formed, and a system of levels run over the whole of the block of land under con-

sideration.

In carrying on the surveys in connection with this project, the aim was to com-
pile the necessary information to enable the following ijoints to be determined as

nearly as possible:

—

(1) The most feasible point of diversion.

(2) The most feasible route for a canal from the intake to the land under
consideration.

(3) The cost of constructing dams, flumes, drops, etc.

(4) The possibilities of storing the diverted water.

(5) The area of land which can be successfully irrigated.

It was realized early in the season that Mr. ]^[eek would not be able to intelli-

gently make any surveys for secondary canals or laterals until the whole block of

land had been levelled over and contour maps completed. He was therefore instructed,

upon completing his surveys for a canal from the intake to the land to be affected

to form a level party and procure as much of the necessary data as possible, the idea

being to gather as much information of a general nature as was possible in the time
at his disposal.

These secondary canals and laterals in connection with this scheme have since

been projected upon the contour maps prepared, and, by putting a party in the field

during the coming season to actually run the lines and complete this system of levels,

it should be possible from the information thus obtained to arrive ai a fairly close

estimate of the cost of such a project.

As previously stated, a more detailed report, including an approximate estimate

of the cost of constructing this project, and a small plan showing the surveys com-
pleted during the past field season, will be found elsewhere.

It will be readily understood that these surveys were necessarily of a prelimi-

nary nature, and consequently it is not possible, with this information, to arrive at

any accurate estimate of the cost of irrigating the land. In order to determine with

any degree of accuracy what the cost of constructing such a scheme would be, more
detailed surveys would have to be made. It is thought, however, that a complete

estimate of the cost of this scheme, though probably very much in error, will approxi-

mate the actual cost to irrigate the land per acre and whether or not the project is

feasible.

CONCLUSION.

In concluding this report it should be stated that the officers in charge of parties,

who have submitted reports upon the various projects investigated by them, have

worked hard and conscientiously to present the results of their work in such form as

to be of the greatest possible value to anybody who should in the future see fit to study

these projects further.

The schemes investigated during the year 1913 are all of the greatest importance,

and although it is realized that only a preliminary study of these projects has as yet

been made, and that before any of these schemes can be constructed a great deal more

work will be necessary, it was only the intention to do preliminary work and to present

the results of the work in such a manner as to be of the greatest public benefit.

The South Saskatchewan water supply project, which is probably the largest

scheme ever investigated by this department has now been under consideration for

several years, and an attempt has been made this year to finish up this work, in a

general way, and present what is believed to be the most feasible scheme for a water

supply system in south Saskatchewan.



112 DEPARTMENT OF THE INTERIOR vii

5 GEORGE v., A. 1915

It is not pretended, however, tliat this department has now so thoroughly investi-

gated and disposed of this scheme that no more surveys will be necessary. On the

contrary, the results so far attained simply show in a general way the most feasible

schemes and the approximate cost of constructing them. Before any such scheme as

this could be constructed, surveys in more detail would have to be made and the

estimates gone into at much greater length than was possible by this department at

present.

Although a scheme by way of Qu'Appelle river and Buffalo Pound lake route has

been recommended in this report as the most feasible one to supply the southern part

of the province of Saskatchewan with water, it should be remembered that the great

objection to this route has always been that the bed of this river is of such material

as to pollute any water turned into it, and it has not been possible to study this phase

of the question at any great length. It is believed, however, that the large body of

water which it is proposed by this scheme to turn down Qu'Appelle river will not be

seriously affected, and even if it is necessary to provide filter beds to purify the water,

this scheme will still cost much less than any of the other proposed schemes.

No estimates have been made of the cost of the filter beds, but it will be seen

from the estimates submitted by Mr. Montague, that the difference between the esti-

mated cost of this scheme and the next lowest is $5,650,000, and this amount will more

than cover any system of filtration necessary.

It is believed that the most feasible sites for storing water in the Cypress hills

have now been investigated by this department, but before any of these schemes could

actually be constructed, a further investigation would be necessary.

Although the Oldman river diversion project has been discussed in a report sub-

mitted this year, and an approximate estimate of the cost of such a scheme prepared,

it should be remembered that the surveys as yet completed have necessarily been of a

most preliminary nature, and the estimates have been submitted merely to show the

feasibility of such a scheme. This project will be further investigated during the

present year, and a more detailed report submitted next year.

Your obedient servant,

B. RUSSELL,
Chief Field Inspector,

REPOET ON THE SOUTH SASKATCHEWAN WATER SUPPLY DIVERSION,

PROJECT, BY T. M. MONTAGUE.

Calgary, March 31, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alberta.

Sir,—I have the honour to submit herewith my report on the South Saskatchewan

Water Supply Diversion project.

This project has been under the consideration of this department for several

years, and, since reports have been published from time to time dealing at some length

with the problems involved, it will be unnecessary to treat of these problems further.

It is believed that all the feasible routes for a diversion of water from the South

Saskatchewan river have now been investigated by this department.
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The purpose of this report is to touch briefly upon the merits of the several

proposed schemes and, by comparison, to determine which of them appears most

suitable, having regard to all the circumstances of the case.

The instructions which were issued for carrying on the field work in connection

with this project during 1913 were, in effect, to locate a short air-line for a pipe from

the South Saskatchewan river to Kegina, with a branch to Moosejaw which, continued,

intersects the line as located in 1912, and then to investigate the possibilities of

utilizing the natural watercourse and reservoir provided by Qu'Appelle river and

Buffak) Pound lake.

The first part of this report deals with the actual field work done in carrying on

these surveys.

In part two, those schemes that require a long pipe line are segregated, and com-
parisons are made as to their suitability to fulfill the various requirements. Since the

route as located in 1912 comes under this class, it is indicated here.

Part three of the report deals entirely with a scheme which would utilize

Qu'Appelle river and Buffalo Pound lake as part of the system. The river and lake

would be connected up with what might be termed the supply pipes of the systems

described in part two, to make a complete project.

Part four includes the complete estimates for all the routes that have been

investigated up to the present time. In making these estimates the unit prices

for all materials are the same throughout, and it is assumed that the same quantity

of water would be required for each scheme, which makes the different routes surveyed

readily comparable.

Part 1.

The party as organized in 1913 consisted of an engineer in charge, one transitman,

one topographer, one field draughtsman, two rodmen, two chainmen, one picketman,

two teamsters, and one cook.

Upon starting the field work the outfit and party were assembled in Chaplin,

Sask., and on May 23 were moved back to Thunder valley, where active

survey operations were started immediately. The line as located in 1912 from the

river to a lake in township 20, range 6, west of the 3rd meridian, which lake it is

proposed to use as a reservoir, was considered the best possible route between these two

points, so that a line starting at the southern end of the lake in section 15, township

20, range 6, west of the 3rd meridian, and following the northern side of the valley

was surveyed. The first part of this course is on grade following, for the first 18 miles,

the steep and stony side-hill of the valley, which is broken in places by coulees and

draws. The country then flattens out and, from section 32, township 19, range 3, west

of the 3rd meridian, the slope is gentle, and a long loop to the north is required to

keep the pipe on an even gradient. Several long, inverted syphons are also necessitated

in this section of line on account of the country falling away to the north, where it

would be impracticable to carry the pipe around on grade. The ground in the latter

part of the country is for the most part a hea\'y clay loam practically all under
cultivation. The end of this section is at a point in section 28, township 18, range

26, west of the 2nd meridian, from which point it is impossible to keep the pipe on a

grade line as the country falls away to the east and south. A direct line was then run
to Regina, which followed mainly along the township line between to^vnships 17 and
18, and is subject at all points to considerable pressure, which at Moosejaw creek,

Cottonwood creek, and Wascana creek becomes very high. The soil for the most part

is a heavy clay loam and mostly cultivated.

A branch was run from the main line starting at a point in section 2.5, township

18, range 27, west of the 2nd meridian, following along the range line to Moosejaw,

25—vii—
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and was connected to the present high-level reservoir of that city; it was then

continued south to intersect the line as located in 1912 in section 16, township 16,

range 26, west of the 2nd meridian, as a means of supplying the country adjacent to

and the towns along the Portal branch of the Canadian Pacific railway and the

Moosejaw-Forward branch of the Canadian Northern. This branch is for the most
part under considerable pressure and traverses a country in which water is very

scarce.

Starting at a point in section 19, township 19, range 3, west of the 3rd meridian,

a line was run by a more direct route to Mortlach in an endeavour to shorten the line,

thus cutting out a large loop which was necessary to follow a grade line. This cut-off,

although it will entail some very heavy work for the first 4- miles, will shorten the line

appreciably, and since the route chosen between these points would be the one entailing

the smaller expenditure, comparison of costs and a recommendation will be made
further on this report.

In the line run in 1912 between Milestone and Kegina a heavy cut (some 5 miles

long) was found necessary. An endeavour was made to eliminate this by running a

location around it. This, however, was found impracticable, and the new location was
abandoned.

It has been previously suggested that a feasible scheme would be to divert water

from the river at some point near the Elbow, take it up to the Aiktow Creek valley

to the height of land, turn it into Qu'Appelle river, and allow it to gravitate to

Buffalo Pound lake, where it could be impounded and pumped to a system of pipes

which would deliver it to the districts requiring water. One natural feature which
tends to make such a scheme most feasible is that the height of land between Aiktow
creek and Qu'Appelle river is only 88 feet above the level of the water in the South
Saskatchewan river. It was decided to investigate the possibilities of this route.

Starting at a point in section 18, township 24, range 5, west of the 3rd meridian,

where a possible site for a dam had been located in 1911, a line was run following

along the bank of the South Saskatchewan river to the confluence of Aiktow Creek
valley, thence along the side slope of this valley over the height of land, and down
the Qu'Appelle valley as far as Eyebrow lake in section 15, township 23, range 2,

west of the 3rd meridian. Sufficient topography was developed on either side of this

traverse to permit an investigation of several alternatives which presented themselves.

In order to utilize Buffalo Pound lake as a reseiwoir it would be necessary to

construct a dam across the valley, at the foot of the lake, to impound water. There is

no place near the southeasterly end of the lake that could be termed a natural dam site.

The valley being of a fairly uniform width, with steep banks on either side, and the

lake having sufficient capacity for the largest scheme, a point at the south end of the

lake was chosen as a desirable place for the dam.
It was assumed that a dam 30 feet high would be built and the topography of the

lake shores was developed to an elevation 15 feet higher. The survey was continued
further up the valley from the northwest end of the lake to a point where the creek

level was 30 feet above the level of the lake.

In order to get the water from Buffalo Pound lake to an elevation from which it

would gravitate to the districts requiring it, a pumping station would have to be
established, operated by steam produced by coal, or electricity developed at a plant at

the river and transmitted to the pumping station at tlie lake. A site was chosen for

this near the southeastern end of the lake in section 2, township 19, range 25, west of
the 2nd meridian, and a pressure line located to the top of the bank. From this point
a pipeline was located in a southerly direction connecting with the main line to Regina
at a point in section 3, township 18, range 25, west of the 2nd meridian, and thence in
a westerly direction to connect with the line run to Moosojaw. This line, joining up
as it does at a point in section 6, township 18, range 26, west of the 2nd meridian,
connects the reservoir with other lina^ previously run.
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During the summer eighteen standard Dominion Government bench-marks were

established at intervals along the lines, the elevations of which have been reduced

to " Canadian Pacific Eailway Winnipeg Sea-level Datum." A tie was also made on

the Dominion Government geodetic bench-mark on the Canadian Pacific Railway

station at Regina.

In the course of the summer the following work was done :

—

Traverse run with topography and levels 279 miles.

Traverse without topography and levels 6 "

Dom-nion Government bench-marks established 18
Other bench-marks 7

In connection with this report the following large scale plans have been prepared

from which the estimates have been made; they are, however, of too great bulk to

submit with this report:

—

PLANS.

Roll No. 1.—Main line, + 00 — 911 -f 70.

Mortlach, 9434-00 — 1978 + 00.

Roll No. 2.—Main line, 911 + 70 — 3286-f 00.

Roll No. 3.—Moosejaw branch, + 00 — 864 + 00.

Main line, 3284 + 00+ 3956 + 91-7.

Roll No. 4.—Main line, 3952 + 00 -.5620 + 83-3.

Roll No. 5.—Buffalo Pound lake, + 00 — 1908 + 30.

Roll No. 6.—Moosejaw tie line, + 00-823 + 35.

Roll No. 7.—Qu'Apnelle Valley traverse, + 00 — 1342 + 00.

PROFILES.

Roll No. 1.—Main line, + 00 — 3309 + 00.

Roll No. 2.

—

" 3300+ 00-5260 + 00.

Roll No. 3.—Moosejaw branch, + 00 — 864 + 00.

Roll No. 4.—Moosejaw tie line, + 00 — 802 + 00.

Roll No. 5.—Qu'Appelle Valley traverse, + 00— 633 + 00.

Roll No. 6.—Mortlach cut-off, 910 + 00-1978 + 00.

P.\RT 2.

The scheme as surveyed in 1912, and of which a report and estimate were published

in 1913, was kept as near as possible to a grade line, and is shown in red on the

accompanying map. The scheme as surveyed in 1913, shown in green on the map, and

of which an estimate is submitted with this report, only follows a grade line where

convenient to do so, portions of the pipe going in a direct line to the point of consump-

tion, regardless of the pressure developed in the pipe by falling below the hydraulic

grade line. In comparing the two routes, the former scheme will be referred to as

scheme No. 1, and the estimate of it as estimate No. 1. The latter scheme will be

referred to as scheme No. 2, and the estimate of it as estimate No. 2.

In order that a fair comparison can be made between the two schemes it is

necessary to adopt a uniform scale of unit prices, therefore in estimate No. 2 the same

unit prices are used as for estimate No. 1, with the exception that the estimate for

scheme No. 1 in which concrete was figured at $12 per yard, had been dropped, as this

is considered too low a unit price for the work under existing conditions. The
comparison will be made witli the cost of scheme No. 1, using $15 per cubic yard as

a unit price for the concrete in the pipe. The unit prices of 40 cents per cubic j'ard

for excavation and back-fill, 25 cents per cubic yard for borrow, and $25 per lineal

foot for pressure pipe, remain unchanged.
Estimate No. 1 makes provision for a pipeline from the river to the reservoir in

township 20, range 16, west of the 3rd meridian, and since this portion of the line

was not surveyed in 1913, the estimated cost of this part as figured in estimate No. 1

will be added to estimate No. 2, this being necessary to complete the scheme. Estimate
No. 1, as published, does not include a connection to supply the city of Moosejaw.

25—vii—8^
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An estimate of cost of such a connection has been computed from information taken
during 1913 and added to estimate No. 1.

The estimated cost for scheme No. 1, as already published, is increased in this

report (1) by the additional cost of the branch for Moosejaw, (2) by the allowance of

$334,293.37 for right-of-way and contingencies; figuring for a right of way 100 feet
wide and land at $50 per acre, which is not high when the damage to a farm arising

from cutting it in two is considered, with a fence on each side, would make an item
of $160,000. Other items, such as ditching, culverts, and the interest on the lands
during the time of construction, would also have to be provided for. It is evident that
the $174,293.37 left after right-of-way and fencing have been accounted for is quite
inadequate to offset these other expenditures and leave a fund for other contingencies.

In the estimate for scheme No. 1, as published in this report, a separate amount
has been allowed for the cost of a right-of-way, fencing, and approximately 15 per cent
of the total cost added for engineering and contingencies. Taking into account these

additional amounts it is found that estimate No. 1 is increased from $13,500,000 to

$15,000,000. On the same basis estimate No. 2 amounts to $14,500,000, so that from
a standpoint of capital cost there is very little to choose between the two. Conse-
quently, other features will control the choice of a route.

The cost of maintenance of scheme No. 2 will be somewhat higher than scheme
No. 1, as the former requires 243 miles of pipe ranging from a 7-foot 6-inch to a

2-foot, and the latter 200 miles of pipe ranging from a 7-foot 6-inch to a 5-foot 0-inch,

but whatever advantage scheme No. 1 has in this respect would probably be equalized

by the advantage No. 2 has in the first cost.

Comparing the two schemes from a stand point of the service rendered, the

area of country and number of people to which water could be supplied with-

oul the necessity of auxiliary pumping stations, all other things being nearly

equal, is the chief factor in controlling the route followed by any scheme chosen.

Referring to the map it will be seen that scheme No. 1 (the red line), from the

reservoir in township 20, range 6, to section 6, township 16, range 26, west of the 2nd
meridian, follows along the valley of Thunder creek, where there are but few towns

accessible, and the farming district cannot be termed the best, and where water is not

60 scarce as elsewhere in this district. From section 6, township 16, range 26, west of

the 2nd meridian, the line follows along the slope of Moosejaw Creek valley as far as

Milestone, and is capable of supplying, by means of secondary pipes, the towns along

the railroads and a rich farming country in which water is very scarce. From
Milestone the line runs north to Regina, taking in a few towns and a rich farming
district, but a heavy cutting some 5 miles in length, which cannot be avoided,

renders that section of line useless as a gravity supply to the farming community.

Referring to scheme No. 2 on the map (the green line), it will be seen that it

follows the north slope of Thunder valley from the reservoir to a point in section 28,

township 18, range 26, west of the 2nd meridian. As far as Darmoody the country

is very similar to that followed in the first part of scheme No. 1, but from Darmoody
on, water could be supplied to the towns along the Grand Trunk Pacific railway, to

some of the towns along the Outlook branch of the Canadian Pacific railway, and
to the settlers west of Tuxford. The branch from Tuxford south to Moosejaw is

continued to section 6, township 16, range 26, west of the 2nd meridian, from which
point it parallels the route shown in red to Regina, supplying the same area. At a

point north of Milestone it is intended to diverge from the red line to obviate the

heavy cutting. By swinging to the west at this point it is possible to provide a gravity

supply to more of the country and towns than by the route followed in 1912. The
main line continued from south of Tuxford to Regina is capable of supplying the

towns along the main line of the Canadian Pacific railway and the Regina-Moosejaw
branch of the Grand Trunk Pacific; it will also supply a great many farms on the route.
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From an engineering standpoint both routes are quite feasible, there being no

very great obstacles in either one. Railway facilities for bringing in material would

probably be somewhat in favour of scheme No. 2, as it is seen from the map that it

parallels existing railways for probably three-quarters of its entire length, while

scheme Xo. 1 in some parts is almost inaccessible from existing lines.

It is evident then, from a comparison of the areas just described, that scheme

No. 2 is capable of supplying a much greater area of country than scheme No. 1.

Moreover, the country traversed by the second scheme is nearly all good farming

countiy, in need of water, which statement cannot be made for the first part of the

former scheme. Consequently it would be quite safe to advocate the adoption of

scheme No. 2 over No. 1 if it came to a choice between the two.

As has been previously mentioned in this report, an attempt was made to reduce

estimate No. 1 by shortening the line, the location starting in section 19, township 19,

range 3, west of the 3rd meridian, and running southeast to a point near Mortlach.

On making a detailed estimate of each route, and comparing them, it was found that

the shorter route entails a saving of approximately $70,000. This is a very small

percentage of the entire cost, so that the route chosen would really be a matter of

final location. The shorter route, however, has the advantage that inasmuch as it is

nearly 4 miles shorter it saves approximately 2 feet in grade, which would enable the

pipe to supply a greater territory by gravity. A summary of cost estimate will be
found under the heading estimate No. 3.

Part 3.

In this part of the report, the scheme for diverting water from the South
Saskatchewan river and delivering it to the country under consideration via Qu'Appelle
valley and Buffalo PouikI lake route is considered, and since it is proposed by this
scheme to allow the water, after having been delivered to the height of land between
Aiktow creek and Qu'Appelle river, to gravitate to Buffal^ Pound lake to be stored,
a brief description of both the Qu'Appelle valley and Buffalo Pound lake is necessary.

The Qu'Appelle river, which it is proposed to use as a channel for the water
from the end of a cutting at the height of land to the reservoir, follows a very sinuous-
course, so that the total length between any two points would probably be double-
that of an air line. An average cross-section of the river would be 30 £eet wide at

the top, 15 feet wide at bottom, and from 10 to 15 feet in depth. The water in the river at
the present time is in most places stagnant and quite unfit for consumption. It tastes

strongly of alkali, and in many places deposits ol this can be seen along the banks.
Buffalo Pound lake is approximately 15 miles long and one-haK mile wide. The

banks for the most part rise abruptly from the lake shore to an elevation of 200 to 300
feet above, and are composed principally of gravel and loam. The water along the
shore of the lake is shallow, with a bottom of black muck grown up with reeds and
gradually deepens towards the centre, where it has a maximum depth of 14 feet. The
valley above the lake is flat, with a rise of about 2 feet to the mile. The land is

alkali gumbo and of very little use for anything but pasture. Although some attempts
have been made to cultivate it, the efforts so far have met with little success. Very
few buildings and but little valuable land would be affected by raising the water 30
feet above the present elevation.

The four most feasible alternative schemes for diverting water from the South
Saskatchewan river and delivering it to the land to be served are as follows :

—

(1) A 40-foot dam across the South Saskatchewan river at a point near the mouth
of Aiktow creek, a 50-foot cut through the height of land between this creek and
Qu'Appelle river, allowing the water to gravitate from the river to Buffalo Pound lake
where it would be impounded.
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(2) A 40-foot dam across the South Saskatchewan river, a 20-foot lift and a

30-foot cutting through the height of hind, allowing the water to gravitate to Buffalo

Pound lake.

(3) A 40-foot dam across the South Saskatchewan river, a 50-foot lift over the

height of land, allowing the water to gravitate to Buffalo Pound lake.

(4) A 90-foot lift from the South Saskatchewan river to a point in Aiktow Creek

valley, and a canal to the height of land, allowing the water to gravitate to Buffalo

Pound lake as before. •

Since all four of these require the conversion of Buffalo Pound lake into a

reservoir, it will be necessary, before treating them further, to describe this reservoir

.site.

BUFFALO POUND LAKE RESERVOIR.

Buffalo Pound lake, of which the physical features have been previously described

in this report, has a water area at the present time of 4,696-7 acres. Consequently

it will be seen that, by raising the water very little, an enormous storage capacity

can be provided.

It is proposed for the purposes of this report to raise the water, by means of a

dam, 15 feet above its present level, and a dam with a crest elevation of 23 feet above

the present level of the lake has been designed for this purpose. It is thought that

this 15 feet of water will be of sufficient depth to obviate any danger of the sediment

at the bottom of the reservoir being stirred up and drawn into the intake pipe.

By raising the water level 15 feet a reservoir can be created which will have a

superficial area of 7,5T7-16 acres and a capacity of 92,04<5-3 acre-feet, or 25,059,605,175

gallons. This quantity of water is not only abundant for the present installation, but

will also be sufficient when future extensions are made to the scheme.

The dam proposed is an earthen one, and since the wave action on a body of water

of this shape and dimensions would be considerable, a height of 8 feet was allowed for

this. ^
The upper face of the dam is to be rip-rapped, and a control gate capable of

discharging 200 c.f.s. under a full head provided at the lowest point.

Although the capacity of this gate is in all probability considerably greater than

necessary, no reliable records were available from which the discharge of Qu'Appelle

river at this point could be estimated, and the gate was desigTied of sufficient capacity

to be safe in any event. The only measurements recorded on this stream were made
further down, so that the discharge is a combined one of several creeks, including

Moosejaw, Cottonwood, and Wascana creeks, the first-named being the only one of

which gaugings were made.
Provision has been made in the estimate for clearing any obstructions in the

channel of Qu'Aappelle river feeding into the lake, and also for deepening the channel
at the outlet to lower the present water level in order that the vegetation along the

edges may be killed. A detailed cost of this reservoir will be found in estimate No. 4.

The absorption losses from such a reservoir would consist of seepage and evapora-
tion. The total loss for any year would probably be in the neighbourhood of 5 feet

over the entire surface of the reservoir, giving a loss of about 36,000 acre-feet. The
watershed above the reservoir has an area of at least 1,000 square miles. The run-off for
1911 on the whole of the Qu'Appelle watershed was -054 inch. This gives a run-off

above the reservoir of 34,560 acre-feet, which practically balances the absorption
losses.

In order to make the reservoir as inaccessible as possible, to prevent trespassing,
and to keep stock from getting into the river above the reser^'oir, thus polluting the
inflowing water, it is proposed to build a fence the entire length of the river and around
tlie lake. An amount covering the cost of this fence and also of a strip of land around
the lake about half a mile wide has been provided for in the estimates.
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In further discussing the four alternatives of delivering water to Buffalo Pound

lake via the Aiktow creek and Qu'Appelle valley, it is proposed in the first three to

develop hydro-electric power from the South Saskatchewan river. This could he

accomplished hy constructing a 40-foot dam across the river with an hydro-electric

power-station in connection. This station would have sufficient capacity to pump

the water from the river to the reservoir, and when transmitted to the pumping

station at the reservoir, after deducting all losses, would furnish enough power to

elevate the water to the plateau above. The construction of such a dam and pump-

house, however, would be very costly, but as yet the information available is insufficient

• to make a close estimate of just what the cost of such an undertaking would be.

In the estimate for these three alternatives, a steam pumping plant, using coal

as fuel, is included, to serve as stand-by power in order to assure a continuous service.

Alternative No. 1 entails, in addition to the big dam, a 50-foot cutting through the

height of land between Aiktow creek and Qu'Appelle river which would be very long

and therefore costly; also a transmission line to transmit the power from the hydro-

electric station at the river to the pumping station to be built at the reservoir. From
the pumping station a pressure pipe would be constructed to the top of the hill.

It is estimated that the capital cost of this scheme would be $6,388,000 and an annual

cost of $400,180, which includes interest on the capital expenditure, labour, oil waste,

and maintenance.

Alternative No. 2 also requires the construction of the dam in addition to a

pressure pipe to the canal, an expensive canal 30 feet deep through the height of land,

the transmission line, the pumping station on the lake, and the pressure pipe to the

top of the''hiil. The capital cost of this is estimated to be $4,228,000, and the annual

cost, $277,680.

Alternative No. 3 also entails the construction of a dam, together with a pressure

pipe to the canal, a canal to the height of land, the transmission line, the pumping
station at the reservoir and tbe pressure pipe to the top of the hill. The capital cost

is estimated at $3,528,680.

Alternative No. 4 consists of a power-station at the river, operated by coal and

steam, with steam turbines driving centrifugal pumps, a pressure pipe to a canal, a

canal to the height of land, the conversion of Builalo Pound lake into a reservoir, and

a pumping station at the reservoir operated by coal and steam. A pressure pipe

would convey the water to a surge basin on the plateau above the lake. It is estimated

that the capital cost of this would be $893,000, and an annual cost of $233,280, which
includes interest on expenditure, coal, oil, waste, labour, and maintenance.

Summing up the four alternative means of getting water from the South Saskat-

chewan river to the plateau above the reservoir inclusive :—

-

Alternative.

0) ...

(2)...,

(3)...,

(4) ..

Capital Cost. Annual Cost.

6, .•^88,000
I

4,228,000
i

3,52S,00O I

893,000

400,180
277,680
255,680
233,280

The above figures show that alternative No. 4 is the cheapest one to install and
maintain. In the above estimates used for the comparison a canal is proposed from
the end of the pressure pipe to a point where the water would gravitate down the

Qu'Appelle river. This open canal might be exceedingly difficult to operate in the

winter months, and, even thf)ugh the reservoir is of sufficient capacity to carry the
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consumption over this period, it is tliouglit that a better scheme would be substitute

a 7-foot 6-inch gravity pipe on an even gradient from the end of the pressure pipe

at the South Saskatchewan river to a point where the water would be discharged into

Qu'Appelle river. If concrete pipe were estim^ated for this purpose in all four alterna-

tives it would not change their relative costs. It is proposed that this portion of the

system be made up of alternative No. 4 with a 7-foot 6-inch inside diameter concrete

pipe in place of the canal, and estimate No. 5 is figured on this basis.

Scheme No. 3.

(See diagrammatic sketch for complete layout.)

This scheme is made up of alternative No. 4 of Qu'Appelle river, Buifalo Pound

lake route linked up with the service pipes already located and described in part two.

COUNTRY SERVED.

The main supply pipe runs from the surge basin above the pumping station at

the reservoir in section 2, township 19, range 25, west of the 2nd meridian, to a point

in section 3, township 18, range 25, west of the 2nd meridian. At this point a 5-foot

diameter branch is taken off, which runs to Regina to supply that city and the towns

and farms between. The main pipe is reduced to 6 feet diameter, and runs west as far

as section 6, township 18, range 26, west of the 2nd meridian. Here a 2-foot diameter

branch runs northwest, to supply the country west of Tuxford and the towns along the

Grand Trunk Pacific railway. The 6-foot pipe is continued south as far as the

Moosejaw high-level reservoir, where a short branch line is taken off to supply that

city.

The pipe is now reduced to 4 feet diameter, and runs south and southeast as far

as Milestone, supplying the farms, the towns along the Portal branch of the Canadian

Pacific railway, and the Moosejaw-Forward branch of the Canadian Northern railway.

At Milestone it is reduced to a 2-foot diameter pipe, running northeast to a point in

the vicinity of Regina, supplying the farms in that district.

A general plan showing this system, and the country w^hich can be served,

accompanies the report submitted by the chief field inspector, and reference is made
here to this report.

The capacity of this system is 60 second-feet, or 32,400,000 gallons per day, which

is the same as that used in the report on this project published in 1913. For a full

discussion of how this quantity was arrived at see 1913 report.

The quantity of water to be pumped from the river is :

—

60 second-feet required for consumption.
15 " to bring reservoir up to normal level after a period of inaction.

Total 75 second-feet.

Power required for pumping plant at the South Saskatchewan river :--

Feet.

Elevation of water in river 1.652.75

canal 1,742-75

Ile^pht to pump 90-0

Add 10 per cent for friction 9

Total head to pump against 99-0

Quantity pumped= 75 cubic second-feet.

9'i X '•2 5 X 7.5
Water hor.<e-power required— VL^_—J^—1 == 843'7. Or say 845 w. h. i".
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This power would be developed by boilers with coal as fuel, supplying steam to

turbines which would in turn drive centrifugal pumps. The pumps deliver the water

into a pressure pipe 5 feet 8 inches inside diameter. The pressure pipe discharges

the water directly into the concrete pipe. In the estimates for this pumping station

no reserve power has been included, as the storage provided by Buffalo Pound
reservoir serves that purpose.

The concrete pipe from the end of the pressure pipe is on a grade of 1 in 10,000,

and is 12 miles long. The water is discharged from it into the head-waters of

Qu'Appelle river, which it follows to the reservoir. No allowance is made for seepage
in this part of open channel, as the bottom of the river is almost impervious to water,

and, as it is necessarily in the lowest part of the valley, any seepage there might be
would ultimately find its way to the reservoir. Buffalo Pound lake has already been
discussed.

The pumping station to Buffalo Pound reservoir is essentially the same as that
at the river, only of larger capacity. The plant proposed is made up of three units
of equal power, one being spare, which gives 50 per cent reserve power.

Power required at Buffalo Poiind reservoir:

—

Feet.

Elevation of reservoir 1,667.75
" surge basin on plateau 1,952.75

Height to elevate water 285-00
Add 10 per cent for friction 28.50

Total head to pump against 313-5
Quantity to be pumped = 60 cubic second-feet.
Water horse-power required

—

60x313-5x62.5 — 2 141 4 w.H.p. say 2,140 w.H-p.
550

^,iiJ^.

Add 50 per cent for reserve 1,070

Total capacity of • plant . 3,210 w.h.p.

The pumps deliver the water into a pressure pipe 5 feet 8 inches in diameter,

which conveys the water to the surge basin at the top of the hill from where it is

distributed as already described.

The unit price of $77.40 per water horse-power that is used in the estimate of

this scheme includes boilers, turbines, pumps, and any cribs and wells that may
be necessary to pump from. It is based on the prices obtained by Mr. H. E. M. Kensit,

in his report on the power possibilities for this undertaking.

It has been shown previously in this report that scheme No. 2 is more desirable

than scheme No. 1. A comparison will now be made between Nos. 2 and 3. From a

study of the areas which are capable of being supplied by these two schemes it is

evident that they are almost identical, consequently, neither scheme has any advantage
in this regard.

A comparison between the two schemes on a basis of capital and annual cost:—

Capital cost, Hclienie \"o. 2 §14,500.000 00 See estimate No. 2.

I. .1 No. 3 8,050,000 00 „ No. 5.

Scheme 3 costs less by $ 6,450,000 00
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Item.
Scheme
No. 2.

Interest on bonds at 6 per cent

.

Maintenance
Labour (pumidng station)

Labour (pipeline)

Management
Operation
Coal
Oil waste and repairs

870,000

9,150
10,000
15,000

Scheme
No. 3.

531,000

4,800

Total. 908,950

26.250
8,000

15,000

128,500
21,250

730,000

Scheme No. 3 may be enlarged very easily at any time by the addition of extra

units as required, and if at a future time the district becomes so densely populated

that a sufficient quantity of water would be consumed to warrant the construction

of a dam and power-house, the steam pumping plant could be used as stand-by power,

and consequently no capital expenditure would be wasted.

If a coal-steam plant were substituted in scheme No. 2 for the hydro electric

development as proposed, the capital and annual costs of the scheme would be some-

what changed. In making this estimate a plant similar to that adopted for scheme

No. 3 is used.

Estimated capital and annual cost of scheme No. 2 with a coal-steam power

development :

—

Cost of scheme 2 less hydro-electric development $12,750,000

Cost of steam power plant 250,000

Total cost $13,000,000

Annual Cost.

Interest on bonds $780,000

Maintenance

—

Labour, pump-house 17,500

Labour, pipeline 10,000

Management 15,000

Operation

—

Coal 97,850

Oil waste and repairs 12,000

Total annual cost $932,350

By using coal steam plant in place of a hydro-electric one there is a saving of

$1,500,000 in capital cost, but the annual cost is increased by $23,400, consequently

a coal steam plant in connection with scheme No. 2 offers no advantage over scheme

No. 3.

From these studies of the different routes and schemes made in connection with

this project it is evident that scheme Xo. 3 would be the best one to adopt for the

following reasons :

—

(1) It has the least capital cost.

(2) It has the least annual cost, which means the cheapest water to the

consumer.
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(3) It serves as great an area of country as any.

(4) The main pumping plant is close to tlie centre of gravity of the system.

(5) It can easily be enlarged.

There is against it, however, the fact that there is a tendency for the water to

become polluted in the open canal and river before it reaches the reservoir, and by

the surface water running off the watershed.

As already stated in this report, it is now believed that all the feasible routes and
schemes whereby water can be diverted from the South Saskatchewan river and
supplied to the district requiring it have now been investigated. General comparisons

have been made between the various schemes proposed as to their desirability to fulfil

the various requirements, and one (scheme No. 3) has been recommended as the best

one to adopt for the purpose.

It can readily be seen that a project of this magnitude cannot be undertaken

by any of the communities. It must, therefore, be built under the supervision of one

of the Governments, either Provincial or Dominion, and arrangements made by which
each city, town, or individual, using water would bear their sharie of the total cost

of construction and operation. The construction of such a scheme. is by no means
impracticable, as many cities both on this continent and in Europe have spent more
than this project would cost to develop an adequate water supply.
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Comparison of estimated cost of route as located in 1912 to route located in 1913

from a point in section 19, township 19, range 3, west of 3rd meridian, to a

point near Mortlach.
*

Cost of Location, 1913.

104,000 lin. ft. of 7-foot pipe at $9.72 per lin.. ft $1, 010,880 00

Excavation, 713,235 cubic yards at 40 cents per cubic yard.. 285.294 00

Borrow, 134,517 cubic yards at 25 cents per cubic yard 33,629 25

Total cost $1,329,803 25

Cost of Location, 1912.

120,270-6 lin. ft. pipe at $9.72 per lin. ft $1,169,030 23
Excavation, 426,643 cubic yards at 40 cents per cubic yard. . . . 170,657 20
Borrow, 217,051 cubic yards at 25 cents per cubic yard 54,262 75

Total cost, 1912 route $1,393,950 18
1913 " 1,329,803 25

1913 route costs less by $64,146 S3

Estimated cost of converting Buffalo Pound lake into a reservoir.

Cost of dam, 149,094 cubic yards at 20 cents per cubic yard $ 29,818 80
riprapping upper face of dam, 16,888 square yards at

$1.25 21,110 00
" s'ralghitening and cleaning channel of Qu'Appelle river. . 20,000 00
" gate valves and pipe under dam 1,495 00

draining lake 12,000 00
land flooded 3,752 acres at $12 per acre 45,024 00
land around reservoir 128,000 acres at $10 per acre.... 128,000 00
fencing, say 100 miles at $75 per mile 7,500 00

Total cost $264,947 80

N.B.-—No contingencies or engineering charges have been added as these are provided
for in the tabulated estimate.
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EEPOKT ON BOEING OPERATIONS, SOUTH SASKATCHEWAN WATER
SUPPLY DIVERSION PROJECT.

Party No. 9a.

The boring operations for the purpose of testing the possibilities for dam founda-

tions in the South Saskatchewan river were carried out during the winter of 1913-14,

under the charge of Mr. L. J. Gleeson, who has submitted a full report indicating

in detail the results which were gained by him.

This report is of a detailed nature, and therefore is not entirely suitable for

inclusion in this report, so that it has been filed in the Calgary office, together with the

plans submitted, for purposes of future reference.

The plans which have been placed on file in this connection are as follows:

—

(1) Key plan showing location and cross-sections of test borings.

(2) Plan showing location of test borings A, G and H.

(3) Plan showing location of borings of B, C, and F.

(4) Plan showing location of boring, D.

(5) Plan showing location of boring, E.

(6) General plan showing location of test borings.

A reference to the work done by Mr. Gleeson is made in the general report

submitted herewith by Mr. B. Russell, but the following short summary of the work
has been prepared by the commissioner in order to give a general idea of why this work
was undertaken, and the results accomplished.

As is explained elsewhere in the body of this report, there are two general sehemes^

for diverting the water from the South Saskatchewan river, one of which anticipates

the construction of a 40-foot power and diversion dam in the river. It was known
that it was difficult to find good foundations in the river, and so no advised opinion
could be formed as to the possibilities or otherwise of constructing a dam, and the
cost thereof, until some general work had been carried out to actually test the
conditions for dam foundations.

Information as regards the formation of the bed of the river had been very
kindly given by the chief engineer of the Grand Trunk Pacific Railway Company,
covering two locations at the Elbow, and one location in section 8, township 22, range
7, west of the 2nd meridian. The stretch of the river between these locations is

where a dam would have to be located, to be of value in connection with the project
under discussion, and by putting the test-boring party in the field it was desired to

determine the condition of the river bottom, covering this part of the river.

The test-boring party began work on December 24, 1913, and carried on their

work until March 15, 1914, at which time the ice had become so vmsafe that, although
some work still remained to be done, it was deemed desirable to take the outfit off the

river rather than risk losing it in the spring break-up, which usually takes place in

a very short period of time after the ice has become rotten.

Mr. Gleeson developed three cross-sections quite fully in that portion of river

extending about 6 miles upstream from the Elbow, and then made reconnaissance
borings at intervals of about four or five miles in the river-bed upstream, so that
reconnaissance borings were gained covering the whole stretch of river between the
points already indicated, where information had been supplied by the Grand Trunk
Pacific Railway Company.

25—vii—9J
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The general results of the borings have been to show that the conditions, as

regards dam foundations, are very much more favourable in the vicinity of the Elbow
than in any other location developed; but even at this point, .the upper surface of the

main body of clay underlying the river is very erratic, and while possibilities exist

of gaining a solid clay foundation at a reasonable depth in the vicinity of the Elbow,

it would require very close and careful test borings at close intervals to determine any

location where a large dam could be safely constructed.

"While the information as regards the possibilities of dam founations is still

somewhat meagre, the results obtained do give definite information as to the general

conditions^ which make this phase of the investigations consistent with the develop-

ment of the main land surveys.

As indicated elsewhere, the scheme to be adopted for the diversion of water from

the South Saskatchewan river, which is now looked upon with favour by this depart-

ment, is one which does not anticipate the creation of a large dam in the river ; but in

connection with the test borings, the desire was, and the results accomplished have

been, to develop sufficient information along these lines to allow of the matter being

advisedly considered at such time in the future as it is decided to carry out the scheme,

and the many final considerations in connection with the location and design have yet

to be taken up in detail and decided Tipon.

EEPOET ON CYPKESS HILLS KESERVOIR SURVEYS, BY K M.

SUTHERLAND.

Party No. 10.

Calgary, Alta., April 30, 1914.

E. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta. '

SiR^—I have the honour to submit my reports on the Cypress Lake reservoir.

Middle Creek reservoir, and levels run in the Cypress Hills district during 1913.

Report ox Cypress Lake Reservoir Scheme.

The object of this scheme is to create a reservoir in Cypress lake which shall

impound all the waters of Oxarart creek and Sucker creek, the flood waters of Battle

creek, Belanger creek, and Davis creek, in addition to all the natural drainage into

Cypress lake. As conditions are at present, a very small portion of the flood water

of Battle creek is used, and the remainder drains off and flows into Milk river at

Chinook, Mont. Very little of Oxarart creek is utilized at present, and practically alj

tlie flood water drains into Cypress lake and cannot be of much further use for

irrigation. None whatever of Sucker creek is utilized for irrigation, since this creek

also runs into Cypress lake. Portions of both Belanger creek and Davis creek are used
for irrigation, but practically all the flood waters drain into Frenchman river, which
flows into Milk river at Saco, Mont.

If the waters of these creeks were diverted into Cypress lake by means of canals,

and there impounded by dams, provision could be made to allow this stored water to

be drawn off during periods of low flow in Battle creek and Frenchman river, in



•:\

Glcyartmcut of tli c Jutftiot

IRRIGATION OFFICE .

— KEY PLAN —
— SHOWING —

LDCATIDN.^ CROSS SECTION

TEST BORINGS

2 I



132

regai

than
mail

of g;

it w(

local

sonw

cond

nieiil

tht v'

inen1

conn

teen
advi

and
to b'

F. I

Mid

impi

cree

Cyp
of I

Chii

the

irrij

also

for

flow

and
be (



Vll IRRIGATION 133

SESSIONAL PAPER No. 25

quantities proportionate to the quantities that are stored from the watersheds of

these two creeks respectively, or to the quantities required for irrigation on the lands

contiguous to these streams. As conditions are at present the flood water comes down
in such volumes, as compared with the low-water stages, that it is a most difficult

matter for irrigators to control the water, whereas if this flood water were impounded
in a reservoir sufficiently large, water could be supplied in suitable quantities and at

times when most required.

In order to determine the quantity of flood waters which can be stored in this

reservoir from the above-mentioned sources, a study of the hydrographic records

of these streams is necessary and, since irrigation rights have to be fulfilled during the

period when the reservoir is being filled with water, the quantities of water which have
already been granted have to be taken into account. As there may possibly be two or

more wet years in succession, the reservoir should be of sufficient capacity to impound
the total discharge for at least two wet years, which can again be \ised in the following

cycle of two or more dry years.

DETAIL OF FIELD PARTY.

In order to carry out the surveys necessary in connection with the Cypress Lake
reservoir it was decided to place a party in the field in l[ay, 1913. This party

consisted of: Engineer in charge, assistant engineer, topographer and draughtsman,
two chainmen, two rodmen, two teamsters, one cook.

INSTRUCTIOXS GOVERXIXG WORK.

The instructions issued to the engineer in charge, in connection with the proposed
work, are summed up as follows :

—

(1) After having determined on the proper capacity of the reservoir,

based on such information as you have, you should run the contour line at the

proposed full supply level and develop contours at other grades with 5-foot

vertical intervals covering sufficient range above and below the proposed full

supply level, so that the information will be sufficient to cover any scheme which
may be worked out later in the office, with full supply level at a different

elevation from that determined by you in the field.

(2) It is possible to dam the waters of Battle creek sufficiently high to

flood into Cypress lake, but the best scheme will probably be to build a dam
higher up on the stream and locate a diversion canal from Battle creek into
the reservoir. It must be borne in mind that the capacity of this canal must
be equal to the flood discharge of Battle creek.

(3) The datum of your levels shaU be sea-level datum obtained from the
bench-marks located by the irrigation surveys in a previous year.

(4) Sufficient iron bench-marks should be established by you to allow of the

elevation of this survey being easily picked up at any time in the future.

(5) If in carrying out this work you are close to any stream gauging
stations you should tie on to the bench-marks located at them.

(6) You should make careful note of any deposits of good sand, good
gravel, good clay, or any other material that might be useful in the type of
construction that will probably be used in connection with this project.

(7) Where any deep cutting is encountered you should determine the

character of the soil by digging test pits.
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Acting upon the above instructions, it was determined (from the hydrographic

records), before going into the field, that during a wet year the available water supply

would be about 50,000 acre-feet, and for a dry year about 6,000 acre-feet. From plans

of a former survey of this reservoir site, it was determined that it would be necessary

to take topography of the country around the lake to a height of at least 20 feet above

the present water surface, in order to be able to store the run-off from two wet years

in succession.

The party was organized in Maple Creek and moved from there on May 12 to a

point near the west end of Cypress lake.

FIELD WORK.

The first step taken in connection with the field work was to carry a line of check

levels from a permanent iron bench-mark located in northeast corner township 5,

range 28, west of the 3rd meridian, to the point at east I corner section 11, township

6, range 27, west of the 3rd meridian, from which the traverse of the lake was started,

thus enabling sea-level datum to be kept throughout the survey. A traverse line

of the lake, with topography taken to 30 feet above the elevation of the lake, was
then run as far as it was possible from the camp at the west end of the lake. From
this camp the following lines were also run :

—

A canal location from the reservoir to a point on Battle creek which would
divert Battle creek without the necessity of a dam; that is, the line was run
until the bottom of the creek and the proposed grade of the canal were the

same.

Another survey was made for a canal to allow the stored up water in the

reservoir to be^ drawn off again into Battle creek.

A traverse of Battle creek was made from the intake to a point below the

proposed outlet from the reservoir to Battle creek.

Two dam sites for the west end of the reservoir were located, one in section 15,

township 6, range 27, west of the 3rd meridian, and the second one in S.W. i section

20, township 6, range 27, west of the 3rd meridian.

A dam in the S.W. i section 20, township 6, range 27, west of the 3rd meridian,

would provide a much greater superficial area to a reservoir than one located in section

15, township 6, range 27, west of the 3rd meridian, but the earth-fill required would
be some 14 feet lower than the other site selected. If the dam were located at this

point, however, some 900 acres of hay flat, valued here at $22,500 would be flooded, and
it is estimated that the additional cost of buying this land would be as great as the

cost of building the higher dam on the site selected in section 15, township 6, range

27, west of the 3rd meridian.

It should also be noted that if the dam were located in S.W. i section 20, township

6, range 27, west of the 3rd meridian, a large area of shallow water would be impounded,

the evaporation from which would be very great, making the effective storage probably

less than if the dam were built at the other location. As a result of these studies,

therefore, the calculations for this report are based on the assumption that the dam
will be located at the site selected in section 15, township 6, range 27, west of the

3rd meridian.

After completing the above surveys, camp was moved to a point in section 19,

township 6, range 25, west of the 3rd meridian, near the mouth of Belanger creek.

From this camp, the traverse of Cypress lake was completed. A canal line was surveyed

from the reservoir to a point on Belanger creek so that this creek might also be diverted

without the use of a large dam. Likewise a canal from Belanger creek to Davis creek

was located which would divert Davis creek into Belanger creek and thence into the
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reservoir. In the case of both Belanger and Davis creeks, upon completing the surveys

to a sufficient distance upstream to allow of them being diverted at grade, it was
found that on account of the creek-beds widening out into marshy flats, it would be

advisable to locate dam sites lower down on these creeks where the natural cross-

sections of the streams were narrow.

With regard to the dam required at the east end of the reservoir, it was first

thought that the graded road along the range line between section 24, township 26, west

of the 3rd meridian, and section 19, township 6, range 25, west of the 3rd meridian,

could be utilized to advantage, as this road is about 5 feet higher than the flat which
it crosses and is about 30 feet wide on top. Another site, however, near the mouth of

Sucker creek, which appeared suitable for a dam, was investigated and a cross-section

developed, in order that the cost of these two most probable locations for a dam could

be thoroughly examined, estimates of each prepared, and a comparison made.
After completing the above surveys, traverses were made: (1) of the Frenchman

river from Cypress lake to a point below the mouth of Davis creek, (2) of Belanger
creek from proposed point of diversion to its mouth, (3) of Davis creek from proposed
point of diversion to its mouth.

While the latter part of the work was being completed, the chief field inspector,

accompanied by the engineer in charge of the field party, made a reconnaissance of

Battle creek above the proposed point of diversion, and found that it would be possible

to divert Middle creek into Battle creek so that its flood waters might also be stored

in the Cypress Lake reservoir. Accordingly, on the completion of the above-mentioned
surveys, the camp was moved to section 11, township 6, range 28, west of the 3rd
meridian, near Battle creek. A traverse was then run following up Battle creek as

far as Ten Mile, E.N.W.M.P. detachment, in section 33, township 5, range 29, west
of the 3rd meridian. At this point there is a depression between Middle creek and
Battle creek where it is said that extreme high-water stages considerable water from
Battle creek runs into Middle creek. Accordingly a canal was located through this

depression and thence up Middle creek to a point where this creek could be diverted

at grade. On account of cut banks near the proposed point of diversion a dam site was
surveyed in section 30, township 5, range 29, west of the 3rd meridian, and a survey
was also made of the land which would be flooded by constructing a dam at this point.

STUDY OF STREAM FLOW AKD STORAGE.

After completing the surveys in the field, a study was made of the creeks to be
utilized in connection with this reservoir. In order to determine the sizes of the
various canals required so that none of the flood waters would be lost, it was necessary

to reduce the maximum discharge of each stream, as shown by the hydrographic
records at some gauging station on that stream, to the discharge at the point of

diversion.

In the case of Battle creek, the highest discharge at section 4, township 5, range

29, west of the 3rd meridian, was 771 second-feet, recorded during the month of April,

1912. As the point of diversion to the reservoir is about 10 miles downstream from
the gauging station, bringing in an additional drainage area of about 60 square miles,

the maximum flow for the Battle creek canal is estimated at 1,000 second-feet.

At a gauging station located on Oxarart creek at the point of diversion, the

maximum discharge recorded is 537 second-feet. Since it will be necessary for the

canal from Battle creek to take in Oxarart creek, this canal from the point of diversion

of Oxarart creek to the reservoir is designed to carry 1,550 second-feet.

With the scheme under consideration it will not be necessary to provide for a

canal from Sucker creek to the reservoir as this creek flows directly into Cypress lake
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and the waters of the reservoir will simply flood back into Sucker creek until the full

supply level is reached. The maximum discharge is 270 second-feet, recorded during

the spring of 1912.

The maximum discharge of Davis creek at the point of diversion is 529 second-feet,

recorded during April, 1912. The canal from Davis creek to Belanger creek is

designed to carry 530 second-feet.

A gauging station is located on Belanger creek at the point of diversion, but

unfortunately the records taken at this station are incomplete. At a gauging station

located above the point of diversion the maximum discharge is 270 second-feet.

The discharge at the point of diversion is therefore estimated at 400 second-feet.

Since the canal from Belanger creek to the reservoir will have to carry the waters of

both Belanger and Davis creeks, the canal has been designed to carry 930 second-feet.

In determining the amount of water available for storage in the reservoir during

a wet season, the computations were based on the hydrographic records for the year

1912. From the quantities thus obtained the following reductions have to be made:
(1) The quantity of water granted above the point of diversion, all of which, up to the

present, has never been used, less 40 per cent, which it is estimated will return to the

.streams; (2) the water granted below the point of diversion, less the additional flow

to the stream below this point. In the case of Battle creek, an additional reduction

for the extra land which can be irrigated by means of the reservoir has to be made.
Considering the case of Battle creek :—

•

" Acre-feet.

The quantity of water granted for irrigation above the point of

diversion 8,128.9

Quantity of water available for storage, or 40 per cent of 8,128.9. . 3,251.6

Balance or amount consumed on land 4,877-3

During the season of 1912 the total discharge of Battle creek at the point of diver-

sion was 36,836 acre-feet, but during this season it is estimated that 2,801-4 acre-feet

were diverted and utilized for irrigation above the point of diversion, 40 per cent of

which amount, or 1,120-6 acre-feet, are included in the discharge of 36,836 acre-feet.

Had no irrigation taken place during the year 1912 the actual discharge of Battle creek

at point of diversion would have been 36,836 plus (2,801-4 minus l,120.6)=.38,516-8

acre-feet.

Wlien all the licenses above the point of diversion are made use of, in such a year

as 1912, the available storage for the Cypress Lake reservoir will then be 38,516-

8

acre-feet minus 4,877-3 acre-feet=33,639-5 acre-feet.

If there were no irrigation grants below the point of diversion the quantity,

33,639-5 acre-feet would all be available for storage, but it has been estimated that

14,000 acre-feet will be required to irrigate the land below this point. All of the 14,000

acre-feet will not, however, have to be allowed for from the discharge at the point

of diversion, as there is additional flow to the creek below the point of diversion which
assist in irrigating the land. This additional flow has been estimated at 1,800 acre-

feet. The quantity then which would actually be available for storage in a season such

as 1912 would be 33,107-4 acre-feet minus 14.000 acre-feet p?ws 1.800 acre-feet=
21,439-5 acre-feet.

During a dry year the quantity of water necessary for irrigation both above nnd
below the point of diversion will be the same as for a wet year. The discharge of

Battle creek at the point of diversion during the open water season of 1910, which
year has been taken as the minimum of dry years, is 7,605 acre-feet. To this quantity

must be added 375 acre-feet, the additional run-off below this point, thus making a

total run-off of 7,980 acre-feet.

Since the quantity of reservoir water required for irrigation is 17,196 acre-feet,

it will be seen that the quantity of water granted will in a dry year exceed the discharge
of the creek by 9,216 acre-feet, and this quantity will have to be supplied from the
reservoir.
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A similar study of each creek to be diverted has been made and the results

tabulated in tables (1) and (2) of this report. These tables show the quantity of

water available for storage from each creek dealt with. An estimate of the run-off

of the drainage area of Cypress lake has been made, and the quantity added to the

available storage from creeks. From the totals, a reductions is made for absorption

losses, which has been taken as 48 inches over the area of the reservoir of 5,525 acres.

Table (1) shows the available storage from all sources during the year 1912, which

has been taken as standard for a wet season. The total available supply being 59,795

acre-feet, from which the absorption losses of 22,100 acre-feet have to be subtracted,

leaving the total quantity stored at the end of one wet year of 37,695 acre-feet. In

two wet years in succession the storage will be 75,390 acre-feet. Table (2) shows

the available storage during the year 1910, which has been taken as standard for a

dry season. The total supply being 6,800 acre-feet, and absorption losses 22,100

acre-feet. This means that there will be 15,300 acre-feet of the previous storage lost

by absorption during a dry season.

IRRIGABLE AREAS.

•

It has been estimated that there are about 24,000 acres of land on Frenchman river

which can be irrigated, and on Battle creek about 7,000 acres, making a total of 31,000

acres. In discussing whether this amount of land could be served from the reservoir,

it is supposed that the waters of two wet years such as 1912, have been impounded,
and that a cycle of two dry years such as 1910, is to follow. The discharge of French-
man river at section 5, township 5, range 14, west of the 3rd meridian, during 1910
is estimated at 11,251 acre-feet and of Battle creek at section 3, township 3, range 27,

west of the 3rd meridian, at 7,980 second-feet. As the waters of Frenchman river and
Battle creek will irrigate a portion of the irrigable land along these streams, the total

water available for irrigation during the diy season will be a total of the water in the

reservoir (75,390 acre-feet), plus the available storage for a dry year (6,800 acre-feet),

plus the discharge of Battle creek (7,980 acre-feet), plus the discharge of Frenchman
river (11,251 acre-feet), less absorption of losses in the reservoir (2'2,10O acre-feet),

making a total for the year of 79,321 acre-feet. The total quantity of water required

to irrigate 31,000 acres is taken as 62,000 acre-feet, to which must be added 3,196

acre-feet which will be required on Battle creek above the point of diversion and has

not been allowed for, making a total of 65,196 acre-feet required. At the end of the
first dry year there will be 14,125 acre-feet in the resei-voir. If there should be two dry
years in succession, the quantity available to supply to the land would be 14,125 aere-

I'eet, plus the discharge of Frenchman river (11,251 acre-feet), plus the discharge of

Battle creek, (7,980 acre-feet), plus the available supply to the reservoir^ (6,800 acre-

feet), less the absorption losses of 20,000 acre-feet (figured as 48 inches over an area
of 5,000 acres), making a total of 20,156 acre-feet. The quantity required is the same
as for the preceding year, 65,196 acre-feet, making a deficiency of 45,040 acre-feet.

Such years as 1910 are, however, exceptional, and it is estimated that the supply of two
wet years will be sufficient for two average dry years.

Of the total 31,000 acres of irrigable land along the Frenchman river and Battle

creek, there are only about 12,000 acres at present under irrigation. It will therefore

be seen that, although the resen-oir may not be able to serve the total area of irrigable

land, during exceptional years, it will be more than sufficient for the land at present
irrigated.

DAMS AND RESERVOIR.

With regard to the dams necessary to impound the water in the reservoir, earth-

fills have been selected as being the most economical. For the west end of the

reservoir it was decided to utilize the site in section 15, township 6, range 27, west of
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the 3rd meridian, which had been surveyed in the field. This dam requires an earth-

fill of 1,835 feet in length. For the east end of the reservoir three dam sites were

considered :

—

(1) The graded road on the range line between section 24, township 6,

range 26, west of the 3rd meridian, and section 19, township 6, range 25, west of

the 3rd meridian.

(2) Near the mouth of Sucker creek in west 4 section 24, township 6, range

26, west of the 3rd meridian.

(3) East of Sucker creek in east i section 24, township 6, range 26, west of

the 3rd meridian.

Site (1) would require a fill of 3,700 feet in length, the construction of a road of

li miles in length around a coulee in section 24 and section 13, township 6, range 26,

west of the 3rd meridian, which would be flooded and would require a crest width on
the fill of 30 feet, as this would replace the graded road and would therefore require

to be -wide enough' for traffic. Site (2) would require a fill of 2,900 feet in length,

which is the shortest of the three, but would also require a canal from Sucker creek

to the reservoir. Site (3) would require a fill 3,275 feet in length and about 3,000 feet

more canal from Belanger creek than site (1) ; however, as it is 450 feet shorter and
does not entail the construction of roads nor the construction of a canal from Sucker
creek to the reservoir, it was decided to use this site.

Using th^ dam site in section 15, township 6, range 27, west of the 3rd meridian,

and site (3) in the east I section 24, township 6, range 26, west of the 3rd meridian^

the capacities of the reservoir are as follows :

—

Acre-feet.

Present elevation of lake raised 16 ft. capacity 89,727
21 ft. " 106,926
22 ft. " 126,625

The total quantity of water available for storage in two wet years in succession

is 106,356 acre-feet. Since there is no assurance that two or even three years during

which the run-off will exceed that of 1912 will not occur, and in order to provide siiffi-

cient capacity in any event, it was decided to base all calculations upon the assumption
that the water level in the reservoir could be raised to an elevation of 22 feet above the

present water level of the lake, thus providing a capacity of 126,625 acre-feet.

The present elevation of Cypress lake with reference to sea-level datum is 3,154

feet, the elevation of the reservoir when full after the construction of the dams will

then be 3,176 feet, and the elevation of the crests of the dams 3,181 feet, allowing for a

freeboard of 5 feet.

With the capacity of the reservoir sufficiently large to store the available water

of at least two wet years in succession, it was decided that the outlets to Battle creek

and Frenchman river should be sufficiently large to carry off any flood waters from

Oxarart and Sucker creeks without the necessity of constructing a concrete spillway,

the remaining creeks to be turned back into their natural channels by means of

headgates.

OUTLETS.

In designing the outlet pipe to Frenchman river, it is assumed that the reservoir

might at some time be called upon to supply a sufficient quantity of water to serve all

the irrigable land at a critical period when a large quantity of water is required.

The quantity of water required at such a period has been taken as that which would

cover 50 per cent of the land 6 inches deep in a period of twelve days. Since it ia

estimated that there are about 24,000 acres of irrigable land along Frenchman river,
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it is necessary, in order to supply the required amount of water for this land, to design

an outlet to this river of sufficient capacity to carry 252 c.f.s., or in other words, 6,000

acre-feet in a period of twelve days. Assuming that the reservoir will never be com-

pletely lowered to the present elevation of the lake, the lowest head of water on the

outlet pipe is calculated at 2 feet. Using a 6-5-foot diameter pipe with a 2-foot head,

the discharge is 253-6 second-feet. "With the reservoir full, in case of a flood this

pipe would have a discharge of 885-4 second-feet.

The area of land on Battle creek which can be irrigated, without taking into

account extensive schemes which would necessitate the supplying of water to land lying

on the benches above the creek, has been estimated. The maximum requirement upon
the same basis as for Frenchman river, viz., quantity required to cover 50 per cent

of the irrigable land with water 6 inches deep in a period of twelve days, an opening of

73-5 c.f.s. capacity is required into Battle creek. Under a 2-foot head (the minimum
head allowed on the outlet pipes) a pipe 3 feet 9 inches in diameter would carry 76

c.f.s., and under a head of 22 feet, or with the reservoir full, would discharge

251-9 cf.s.

Under a full head, with both the sluice-gates into Frenchman river and Battle

creek open, the maximum discharge which could be taken care of would be 1,137

c.f.s., and since this quantity exceeds the combined flood discharge of Sucker and

Oxarart creeks, no spillways have been considered necessary.

INTAKES.

As has been previously stated in this report, the lines of the different canals were,

when surveyed, run far enough up the creeks to allow of these creeks being diverted

without the necessity of dams. Later, when the locations of the canals were being

projected, it was decided in each case to make use of a low dam with a concrete

spillway.

The intake of the Battle Creek canal, which is located in SW. \ section 2, township

6, range 28, west of the 3rd meridian, consists of an earth-fill 1,298 feet in length

at a maximum height of 12 feet and a concrete spillway 127 feet in length designed to

carry 1,100 c.f.s. The headgates of this canal consist of three gates 4 feet by 9 feet,

supported by concrete piers and curtain walls.

The intake of Belanger creek, located in SW.^ section 30, township 5, range 25,

west of the 3rd meridian, consists of an earth-fill 927 feet long at a maximum height

of 22 feet, and a concrete spillway 58 feet long designed to carry 500 c.f.s., the head-

gates being the same as for the intake at Battle creek.

The diversion of Davis creek is at a point in NE.J section 29, township 6, range

25, west of the 3rd meridian. The intake consists of an earth-fill 717 feet in length

at a maximum height of 6 feet and a concrete spillway 69 feet in length designed to

carry 600 second-feet. The headgates of the canal consist of two 4-foot by 9-foot

gates similar to those of the Battle creek canal intake.

The canal from Middle creek to Battle creek was not projected, as it was found

that the reservoir which was later surveyed on Middle creek would have sufficient

storage for the maximum discharge of that creek, the water stored being used for

irrigation on lands contiguous to Middle creek.

ESTIMATES.

The tables of estimates accompanying this report show in detail the cost of con-

structing the canals, dams, and structures required for this scheme. It must be borne

in mind, however, that with the dams of the reservoir located at other points than

those prepared for this scheme, the cost of construction could probably be reduced.

The surface area of the reservoir would, however, be greatly increased and consequently

the losses due to evaporation and seepage would also be increased.
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CONCLUSION.

In concluding this report, it may be said that although a close study was made of

each stream to be utilized, the figures given for discharges cannot be said to be

absolutely correct, as the hydrographic records are incomplete, and consequently the

discharges for several periods had to be interpolated. For instance, during 1910 the

daily discharges of Davis creek were not computed and had to be estimated from the

discharge of Belanger creek. The discharges of Oxarart creek and Sucker creek are

only obtainable for seven months, and as they are necessary for twelve months, those

for the remaining five months had to be estimated.

If, at some time in the future, the total area of irrigable land lying in the valley

of Frenchman river and Battle creek is placed under irrigation, it will be seen from

this report that all the available water will be required to serve these lands. The
scheme submitted has been prepared as the most feasible one, in that it provides for

the greatest storage with the least loss from evaporation and seepage.

Table No. 1.—Water supply available for storage in Cypress Lake reservoir during

a wet year, based on measurements and observations made during 1912.

Source of Supply.

Battle creek
Oxarart creek . .

.

Sucker creek. . . .

.

Belanger creek .

Davis creek
Natural drainage
Cypress lake. . .

.

into

Disciiarge in

acre-feet at
intake.

36,836
6,416
8,513

11,278
11,598

Duration
of

Flow.

& months.
12 .. ..

12 .. ..

8 M .,

8 M .,

No. of acre-feet

granted above
intake, less

quantity
estimated to

return to creek.

3,196
600

1,346
422

Acre-feet
granted

below intake

(1) 14,000
820

607

Additional
flow below
intake.

Acre-feet
available for

storage.

1,800

240

:21,44o

4,996
8,513
9,565
11,176

4,105

Total acre feet available for storage.

Absorption losses

Quantity stored in 1 wet j'ear

Quantity stored in 2 wet years

59,795
22,100
37,695
75, .390

(1) Includes quantity estimated for additional land to be irrigated on Battle creek.

Source of Supply.

Battle creek
Oxarart creek ....
Sucker creek
Belanger creek . ...

Davis creek
Natural drainage into
Cypress lake

Discharge in

acre-feet at
intake.

Duration
of

Flow.

7,605
1,966
3,596

2,078
1,637

8 months.
12 ,. .

.

12 .. .

.

8

No. of acre-feet

granted above
intake, less

quantity
estimated to

return tt> creek.

3,196
600

1,346
422

Acre-feet
granted

below intake

Additional
flow below
intake.

Acre- feet

available for

storagf:-.

14,000
820

607

Total acre-feet available for storage

.

Absorption losses

375

60

9,216
546

3,5%
185

1,215

1,258

-2,416
22,100

24,516

Note —The quantity - 24,516 acre-feet, includes the excess quantity required for irrigation above the
available supply and the losses due to absorption, which in a dry }"ear must be provided for in re.'ervoir.
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Estimate of BATfLE Creek Diveksio.v.

Description.

Earth-fiU
Riprap (for earth-fill)

Stripping bed of earth-fill. .

.

Concrete weir
Concrete in headgat«s
Lifting device for headgates
Excavation
Borrow
Drop (concrete)
Riprap
Right-of-way

Total cost.

6, 6.58 6 c. yds.
840-7 "

503 .,

1,811 ..

65 6 M

408.033 c.

3,426
226

yds. I

89 "0 acres.

S cts;j

25
2 50

10
10 00

,

12 00

20
25

20 00

'i2 '66

S cts.

1,6&4 6.T

2,101 75
50 30

18,110 00
787 20
225 00

81,606 60
856 50

4,520 00

1,068 '66'

110,900 00

Remark.s.

Intake Battle creek canal.

Battle creek canal.

Estimate of Davis Creek Divehsion.

Earth-fill 530 c. yds.
Riprap (for earth-fill) 145 8
Stripping bed of earth-fill

Concrete weir
Concret-e in headgates
Lifting devices for headgates

|
1

Excavation
1

162,139 c. yds. I 20
Right-of way i

36-8 acres. 12 00

163-8
482-6

43

25
2 50

10
10 00
12 00

Total cost.

232 50 'Intake Davis creek.
364 50
16 38

4,826 00
I

516 00
150 00

32,427 80 Davis creek canal.
441 60 ,

38,974 78

ESTLMATK OF BeLANGEK CrEEK DIVERSION.

Earth-fill

Riprap (for earth-fill)

Stripping bed of earth-fill.

Concrete weir
Concrete in headgates ......
Lifting devices for headgates.
Excavation
Right-of-way

Total cost.

35,342-8 c.

2,227-8
1,088-7
1,587 -5

65-6
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West Reservoir Dam and Outlet Canal.

Earth-fill

Stripping bed of earth-fill

Riprap for earth-fill

Concrete for tower, wing walls and
flooring of outlet

Timber for bridge of tower

Concrete for outlet pipe

Parapet wall (top of dam)
Excavation

Right-of-way

Total cost

.

130,770 c. yds.

3,010
6,858

84 7 M

176 "5 c. yds.

128,904 c. yds.

2.5

10
2 50

12 00

15 00

25

16 Nacres. 12 00

34,192 50
301 00

17,145 00

1,016 40
80 00

2,647 50
1,882 80

32,226 00

202 80

Dam in Sec. 15-6-27-3.

Canal from reservoir to Battle
creek.

89,694 00

Estimate of Cost of Cypress Lake Reservoir.

Description.

Battle creek canal and structures

Davis ir • "

Belanger u « «

Dam in Eh Sec. 24, Tp. 6, R. 26, W. 3rd mer
Dam in Sec. 15, Tp. 6, R. 27, W. 3rd mer., and canal from reservoir to Battle

creek
Damages to land, 15 acres at $20 per acre

10 per cent, for engineering and contingencies

.

Cost.

110,990 00
38,974 78
45,991 67

103,603 35

89,694 00
300 00

Total Cost.

389,5.53 80
38,955 40

428,509 20

Capacitv of reservoir, 126,625 acre-feet.

Cost per acre-foot of storage, g3.38.
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Land Contained in Cypress Lake Reservoir.

Part.
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during the dry periods of the year, irrigation cannot be carried on in this section of the

country to any great extent, or with much success.

When making the survey of this site it was found that there were two alternative

schemes by which the water could be impounded. The first of these, viz., reservoir

'• A," is to have a dam in NE.^ section 21, township 5, range 3T), west of the 3rd

meridian, and will flood about 1,500 acres of land, including a large flat in which

there are 800 acres at present under irrigation with an estimated value of $30 per acre.

The advantages of the above site are: (1) that the length of dam required would

not be more than 1,000 feet, about 300 feet of which would only require a fill of 4 feet,

and the maximum height of the remainder, 25 feet; (2) the length of spillway would

be short, and accordingly the cost of expensive work &uch as riprap, small. On the

other hand, this scheme necessitates purchasing 300 acres of land.

The alternative, reservoir " B," is to raise the present dam of Mackinnon Bros.

in NE. i section 24, township 5, range 1, west of the 4th meridian, and flood 800 acres

of land, the greater part of which is at present held under grazing leases and may be

reserved for reservoir purposes.

The advantages of this latter scheme are: (1) only 200 acres of land would require

to be purchased, and as this land is at present used only for grazing the cost would

be small; (2) the dam constructed on this site by Mackinnon Bros, could be made use

of and would rediice the amount of fill required. In connection with this scheme,

however, a dam 2,400 feet in length would be required with a maximum height of 30

feet, and a long and expensive spillway.

Ill order to determine the capacity that would be necessary for either of these

reservoirs, it is essential to know the maximum discharge of Middle creek at the

respective dam sites.

With a dam in NE. i section 21, township 5, range 30, west of the 3rd meridian,

the hydrographic records show that the available water for storage during a year

such as 1912 would be about 15,840 acre-feet. The capacity of the reservoir with a

dam at the above point at a maximum height of 25 feet, allowing a freeboard of 5

feet, would be 16,782 acre-feet.

With a dam in NE. l section 24, township 5, range 1, west of the 5th meridian,

the available water for storage during a year such as 1912 would be 13,000 acre-feet.

The capacity of this reservoir with the present dam raised to a maximum height of

36 feet, allowing a freeboard of 5 feet, would be 13,372 acre-feet.

An estimate of the cost of each of these proposed reservoirs lias been made and
shows the cost of reservoir "A" as $83,338.35, or $4.96 per acre-foot of storage; and the

cost of reservoir " B " as $133,343, or $9.98 per acre-foot of storage.

A comparison of these two schemes shows that the cost per acre-foot of storage

in reservoir " A " is about half the cost for reservoir " B." Reservoir " A " has there-

fore been adopted as being the more feasible, and all calculations are based upon this

scheme.

The above estimates include in each case the cost of spillways of sufficient capacity

for a discharge of 1,500 c.f.s. The cost of such spillways are, however, out of propor-

tion to the cost of the dams themselves, and in the case of reservoir " A " other means
for taking care of flood water have been adopted.

The dam for reservoir "A," as stated above, is calculated with a freeboard of

5 feet. The capacity of the reservoir with this dam and a freeboard of 2 feet will be

21,826 acre-feet, and, as will be shown later, this is sufficient for the available storage

of two very wet years in succession. This, however, as hydrographic records show,

is a very unlikely case and it has been decided that in place of using an expensive

spillway, it would be more economical to have two 3-foot diameter sluice-pipes in

the dam. The discharge from one of these pipes, with the reservoir lowered to a

height of 2 feet, is 47 c.f.s. This is a sufficient discharge for the land under irrigation
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below the proposed reservoir. The discharge from the two outlet pipes with the

reservoir full, or a head of 23 feet, is 318 c.f.s., which is sufficient for all stages of the

stream with the exception of the early spring run-off, which may be stored in the

reservoir.

The estimate accompanying this report shows the cost of reservoir " A '' with two

sluice-pipes in place of a spillway. The cost of this scheme, estimating a storage of

21,826 acre-feet is $66,458, or $3.04 per acre-foot of storage.

As previously stated, the storage available during a year such as 1912 is 15.840

acre-feet. The absorption losses, estimated at 60 inches over an area of 1,325 acres,

amount to 6,625 acre-feet. The water available for irrigation purposes will then be

9,215 acre-feet.

The area of land lying along ^liddle creek below the proposed reservoir, at present

under irrigation, is 2,420 acres, requiring an annual amount of 4,840 acre-feet of

water.

The additional flow to the stream, below the proposed reservoir, is estimated at

15,400 acre-feet. This quantity, if it were distributed throughout the irrigation

reason, would supply all the water necessary for irrigation, but as 13,000 acre-feet of

the above amount runs oif during the month of April, and the remainder during the
months of May and June, it is estimated that only about 1,500 acre-feet of the

additional flow would be used for irrigation. The remainder of the quantity required,

or 3,340 acre-feet, would have to be supplied from the reservoir. The quantity of

water in the reservoir at the end of a year such as 1912 would then be 5,875 acre-feet.

The hydrographic records of Middle creek show that a case of two such years as

1912 following in succession is very unlikely. If there were, however, the total

quantity of water which the reservoir would be called upon to store would be the

amount remaining in the reservoir from the preceding year, or 5,875 acre-feet, plus

the run-off for the present year, or 15,840 acre-feet, making a total of 21,715 acre-feet.

This quantity does not take into account the losses due to evaporation and seepage,

but as the capacity of the reservoir is 21,826 acre-feet, it will be seen that the reservoir

is of sufficient capacity to store all run-off which may possibly occur.

Considering the case of a very dry year following one wet year, the available

storage during a very dry year such as 1910 is estimated at 1,700 acre-feet. The
total quantity of water available for storage will be that remaining in the reservoir

from the previous year (5,875 acre-feet), phis the available supply for the dry year

(1,700 acre-feet), less the losses diie to absorption (60 inches over an area of 1,000

acres, or 5,000 acre-feet), making a total of 2,575 acre-feet.

The additional flow to the stream during a dry year is 1,571 acre-feet, all of

which could probably be used for irrigation. The quantity required for irrigation

is 4,840 acre-feet. The quantity which the reservoir will be called upon to supply will

be the total quantity required, less the additional flow, or 3,269 acre-feet.

The quantity available from the reservoir is, however, only 2,575 acre-feet, leaving

a quantity of 694 acre-feet which, in a year such as 1910, cannot be supplied even with

this reservoir.

From the above it will be seen that the area of land at present held imder water

rights is about all the land which can be irrigated from Middle creek. Without this

reservoir, irrigation can only he carried on during the high water stages of the stream,

and only such crops as can be grown with one or two floodings are successful.

25—vii—10



146 DEPARTMENT OF THE INTERIOR Vll

5 GEORGE v., A. 1915

Estimate of cost of Middle Creek reservoir site " A," dam in NE. -I section 21, town-

ship 5, range 30, west 3rd meridian.

Description.

Earth-fill

Riprap
Sluice-pipes (2), concrete re

quired
StoD walls on sluice- pipes

Gates, (2), etc

Trestle and platform for oper-

ating gate . .^

Riprap at entrance to sluice

pipes

10 per cent for engineering and
contingencies

Land to be purchased.

Quantity. Unit Cost.

25,026 cu. yds.

4,151 sq. <i

210 cu. M

70"lcu. yds

1,934 board ft.

32 sq. yds.

1,257 acres
560 „

$ cts.

25
1 25

15 00
15 00

60 00

1 25

30 00
20 00

Cost.

S cts.

6,256 50
5,188 75

3,150 00
1,051 50
150 00

116 00

40 00

Total Cost.
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Eeport on Levels Run by Cypress Lake Reservoir Party during 1913.

Upon the completion of the Cypress Lake Reservoir survey, instructions were

received to run level lines over the country between townships 3 and 5 inclusive, in

ranges 29 and 30, west of the 3rd meridian, and in ranges 1 and 2, west of the 4th

meridian, the datum of these levels to be sea-level datum as used on the Cypress Lake

survey. The object in running these levels was to ascertain if there were any feasible

reservoir sites in this section of country.

The method employed in running these levels was to level along the boundaries of

the townships, and also along a line from the centre of each boundary to the centre

of the opposite boundary. The distances were obtained by pacing, checking in on

each quarter-section mound, and line was obtained by means of a compass on the

level. The general topography of the country was noted as far af possible on each

side of the line being levelled. Permanent iron bench-marks were placed in the

7iortheast corner of each township levelled over, and all hydrographic bench marks in

the district were tied in with these levels.

The levels were run from five different camps, one on Battle creek, two on Middle
creek, one on Bear creek, and one on Lodge creek. From each camp lines of levels

were run as far as could be conveniently reached by driving. Starting from a

permanent iron bench-mark at the northeast corner of township 5, range 29, west of

the 3rd meridian, levels were run both west and south. On the line ninning west checks

were kept on the permanent iron bench-marks in the NE. comers of township 5, range
30, west of the 3rd meridian, and XE. corner township 5, range 1, west of the 4th

meridian, which had been placed there during 1911. All levels were circuited and when

the error of closure exceeded one-tenth foot V distance in miles, the levels were re-run.

On reaching Middle creek a reservoir was found in township 5, range 1, west of

the 4th meridian, a separate report of which scheme is submitted.

A line of check levels was run from the southeast comer of townsliip 3, range 29,

west of the 3rd meridian, to a permanent bench-mark at Willow creek police detach-

ment in section 11, township 1, range 29, west of the 3rd meridian.

All levels were plotted and a plan of the country levelled over was made, showing
contours at 25-foot vertical intervals. During the winter of 1913-14 a separate plan

of each township was made also showing contours at 25-foot vertical intervals.

As no further reservoirs were located, the completion of these levels finished the

field work for the season, the party disbanding in Maple Creek on November 14.

After disbanding the field party, the chief field inspector, accompanied by the

engineer in charge of the reservoir party, made inspections of five reservoir sites

located on the north slope of the Cypress hills, which had been surveyed in 1902, but

of which there had not been estimates submitted. Since these estimates accompany
the report submitted by the chief field inspector, no further reference will be made
to them here.

List of Plans prepared in connection with reservoirs in the Cypress hills.

1. General plan of Cypress Lake reservoir and diversion canals.
2. General plan of traverse of Battle creek.

3. General plan of Middle creek.

4. Contour plan of township 3, range 30, west of 3rd meridian.
5.
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16. Tracing of general plan of reservoir in township 10, ranges 25 and 26, west of
the 3rd meridian.

17. Tracing of general plan of reservoir in township 10, range 25, west of 3rd meri-
dian.

18. Tracing of general plan of reservoir in section 8, township 10, range 25, west
of the 3rd meridian.

19. Tracing of general plan of reservoir in township 10, range 26, west of the 3rd
meridian.

20. Tracing of general plan of reservoir in township 11, range 22, west of the 3rd
meridian.

21. Profile of Battle Creek diversion canal.

22. Profile of Belanger Creek diversion canal.

23. Profile of Davis creek diversion canal.

Your obedient servant,

N. M. SUTHERLAND.

Oust Data on Reservoir Water.

In considering the advisability or otherwise of constructing reservoirs in the

Cypress Hills district, the first question which naturally presents itself is, " can these

reservoirs be constructed at a reasonable cost?" In order to study this most important

eivestion, a considerable amount of data have been collected,, which are published in

the following tables for the general information of the interested public. By studying
the reservoir capacities an idea of the size of the storage can be gained, together with
the first cost per acre-foot of water, while notice of the location of the reservoirs, etc.,

will indicate where and for what purpose the water is being used, and this in turn
indicates the economic value of the water, which, for irrigation, varies greatly from
the southerly to the more northerly latitudes.
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Cost of Construction of American Reserroirs. (Taken from Irrigation Pocket

Bool-, by R. B. Buckley, C.S.L, 1911.)

Name.

Sweetwater Dam, California. .

Bear Valley Dam, California.

Hemet Dam, California

Eacondido Dam, California ....

La Mesa Dam, California

Cuyamaca Dam, California. . .

.

Buena Vi-,ta I^ake, California

English Dam, California
Bowman Dam, California

San Leandro Dam, California

Eureka Lake DaiL, California. . .

.

Fancherie Dam, California

Lake Avalon, Pecos River, X.M. .

.

Lake McMilla", Pecos River, N.M.

Tyier, Texas
Cache la Poudre, Colorado
Larimer and Weld. Colorado . .

.

Windsor, Colorodo
Monument, Colorado
Apishapa, Colorado
Hard.sGrabble, Colorado
Boss Lake, Colorarlo

Saguache, Colorado
Seligman, Arizona
Ash Fork, .Arizona
Williams, Arizona
Walnut Canyon, Arizona
New Crotou, New York

Titicus, New York

Sodom, New York

Masonry.

Rock-fill

Hj'dtaulic-fill.

Earth ..

Rock- fill crib.

Karth
Rock-fili

Rock-fill

earth .

.

Rock-fill

earth . . .

Hydraulic fill

Earth

and

and

Capacity
of

Reservoir.

Acie-feet.

22,5661
40.000'

10,500
3.500
1.300

11,410
170,000
14,900
21,07u

13,270

1.M70
1,350

Masonry

.

Steel... .

Masonry.

Bog Brook, New York . .

.

Indian River, New- Y''ork

.

Wigwam, Connecticut.

Masonry
earth . . . .

Masonry
earth. . .

Masonry
earth. . .

.

Earth . .

^L^son^y
earth . . .

.

Masonry .

.

and:

andi

and

and

6,300i
'

I

98,200

22,iX)0

14,980
12,720

102,548'

1,028

2(i4,.500

68,000
150,000
110,059
17,000'

54,400'

150,000!

155,000
151,521
900.000
35,000
8.000!

176,000

89,000
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CoLOiLVDO Reservoirs, Irrigation.

iName of Reservoir.

Rocky Ridge ....
Long Pond
Nos, 2 and 3
No. 4.

Lindemeier Lake.
Curtis Lake
Chambers Lake. .

No.

Coal Creek.. .

.

Fossil Creek
Douglas
Warren Lake. .

.

Claymore Lake.
Windsor Lake.
Wood
Lake Lee

Average

.

Owners.

Water Supply and Storage Co

North Poudre Irrigation Co.

Poudre Valley Reservoir Co
Warren Lake Reservoir ('o

Pleasant Valley and Lake Canal Co.

A. J. Eaton
Latimer and Weld Irrigation Co.

Capacity
in

Aere-feet.

4,726
3,i)22

1,026
996
716
778

1,2.59

674
5,0U0

2,550
1,074
5.740

11,478
4,477

11,478
10,547

689
8'<6

689

2,755
321

3,419

Cost
per

Acre-foot.

cts.

411

47-70
4-45
1-50
1-96
4-66
-.36

1 13
1-34

14 22
4 74

*11 61
*2-23

145
78

*3 12

6 00

^Estimated.

Small Reservoirs Irrigation.

Name of Reservoir.
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Sm.\ll Domestic Eeservoirs.

Name of Reservoir.
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foi- the construction of an irrigation system to supply water to their lands. Their

proposal was to take water from Belly river at NW. ^ section 30, township 10, r^nge

20, west of the 4th meridian, and, by means of a pumping plant, raise the water to the

level of the bench (approximately a 300-foot vertical lift) and distribute it over their

lands by means of ditches and flumes. The persons benefited were to pay an annual

water rental of $1 per acre irrigated.

ESTIMATE FOR THIS PROPOSAL.

Area of land to be irrigated acres 16,000

Quantity of water required sec.-ft. 110
Vertical lift feet. 300
Pumping plant necessary horse-power 4,500

Annual cost, including interest on capital invested, at $30 per horse-

power $135,000 00

Annual cost per irrigated acre, for pumping plant $7 60

Annual cost per irrigated acre, for distributing system 2 00

Total annual cost per irrigated acre $9 60

This proves the absurdity of this proposal. It is absolutely impracticable to pump
water against a 300-foot head for irrigation purposes.

It has been suggested that it might be feasible to take water from the Southern

Alberta Land Company's irrigation canal just south of Lake MacGregor, where the

canal route runs into the valley of Little Bow river and turns east, and conduct it

through a gravity canal to the land in townships 10, 11, and 12, ranges 19, 20, and

21, for irrigation purposes.

Another scheme proposed, to furnish a water supply for the land east of Willow

creek and north of Oldman river, was to divert water from the north fork of Oldman
river just below the " Gap " and carry it up the valley of Cajlum creek over the height

of land and into the south branch of Willow creek. This would necessitate about

35 miles of main canal, and once the water was turned into Willow creek it could be

taken out at any point thought desirable.

A fourth proposal was brought out in a report by the Commissioner of Irrigation,

dated August 19, 1911, on the Proposed Reservoir Site on Oldman River at the
' Gap.' The following, with reference to irrigation, is quoted from page 6, paragraph
1 of that report :

" It should, however, be noted here from a rough study of the

surrounding country that a possibility exists of diverting water from Oldman river

north of Peigan on the Canadian Pacific Railway, carrying it thence round the

south end of the Porcupine liills just west of Mud lake, and thence northeasterly to

serve that dry country lying south of Little Bow river and north of Belly river."

RECONNAISSANCE. ^

In the spring of 1913 it was decided to put a party in the field to investigate these

schemes, particularly the last—to divert water from Oldman river probably somewhere
on the Peigan Indian reserve.

As no definite information was available to show whether or not the last scheme
was feasible from an engineering standpoint, it was thought best to first carry on
the work as a reconnaissance survey. All the known Government elevations of the
land to be irrigated were collected, together with the Canadian Pacific railway track
elevations on the Crowsnest, Aldersyde, and Macleod branches. Starting from Chokio
on the Crowsnest branch, a line of levels was run to Oldman river, crossing to the
north side of the mouth of Beaver creek. The elevation of the river at this point is

3,290 feet. Following this contour, it leaves the river banks about 6 miles below
Beaver creek. This seemed to be the only place on the north side of the river where
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a gravity canal could be run out of the river bottom within the elevations 3,100 to

3,300 feet above sea-level. The preliminary levels were continued to Granum, roughly

following line " A " as shown on the key plan, and from there across to Noble on the

Aldersyde branch of the Canadian Pacific railway.

The following conclusions were reached from a consideration of these levels:

—

(1) That it is possible to bring water from Oldman river by a gravity canal

(about 35 miles long) to serve the land under consideration, and further that this

canal could be easily constructed with the exception of the first 5 miles along Oldman
river.

(2) That the only feasible place to leave the river banks on the north side is

near the NE. i of section 32, township 8, range 27, west of the 4th meridian, at afi

elevation of approximately 3,285 feet.

(3) That the intake, to be as near grade as possible, will have to be located about

the mouth of Beaver creek or, as an alternative, to dam the river and locate the

intake at a point about 1 mile below the Indian mission, thus saving 3 miles of very

costly canal construction.

(4) As there is a tract of low-lying country between Oldman and Little Bow
rivers on the west side of range 24, the highest elevation at which a canal can be
located across this depression will be approximately 3,160 feet.

(5) That a large tract of land can be served by a canal located at a lower eleva-

tion, such that it would cross this low-lying land approximately on grade.

In the month of July a reconnaissance was made to prove the possibilities of

diverting water from Oldman river at the " Gap "' into WiUow creek.

The following is a quotation from Mr. Russell's report on this project, dated
July 28, 1913 :—

"As an alternative to the present scheme of diverting water from Oldman
river near Beaver creek for irrigation purposes it is out of the question.

"Regardless of storage possibilities, it would only be possible to divert a

comparatively small quantity of water from the north fork, and I am of the

opinion that the quantity of water available will be of first importance in

considering the scheme in question.

" In comparing the two schemes from their intakes to some common point,

say Granum, the length of constnicted canal would be about the same for

each scheme. The excavation for a canal from Beaver creek, with the exception

of a few miles, would be fairly light, whereas the excavation for a canal up

Galium creek would be very heavy and, in fact, almost impossible. There

would be many rock cuts and trestles on this line and the side-hill is so steep

all the way that it would not be practical to construct a canal along it."

In October a line of levels was run from the Southern Alberta Land Company's
canal on the north side of Little Bow river, across this river and along the south bank

to determine the feasibility of irrigating part of the land under consideration from

this source. Mr. Russell's report of October 9, 1913, on this reconnaissance is in part

as follows :

—

" From the reconnaissance made it was found that

:

"(1) The south side of the valley of Little Bow river is even rougher than

the north side.

"Note.—The Southern Alberta Land Company have decided that it is not

practical to maintain a canal along the north side of the valley and abandoned

a large portion of canal after having constructed it.
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"(2) The land on the south side of the Little Bow river is from 80 to 100

feet higher than the grade of the Southern Alberta Land Company's canal.

"(3) The Inigth and height of flume or syphon necessary to carry the

water across the valley would be approximately 4,000 feet long, at a maximum
height of 132 feet.

"(4) That even if the valley were crossed by a canal as far down as reservoir

No. 2, where the Southern Alberta Land Company's canal leaves the river, it

would be necessary for the canal to follow the south bank of the valley for a

considerable distance before finally getting away on top.

" Note.—The Southern Alberta Land Company's canal gets away from the

river through a depression, so that if a canal were located on down the north

side of the valley to a ' grade crossing ' there would still be the same costly side-

hill construction, and the height of flume and trestle greatly increased.

" I would therefore report that the scheme is not feasible for the reason that

there is not a sufficient area of land to benefit by this scheme to warrant the

expenditure of the amount necessary to construct it."

A comparison of these three schemes to irrigate the land under consideration by a

gravity system shows that the one to divert water from Oldman river at some point

on the Peigan Indian reserve would be the most practical and economical of construc-

tion. This project would also provide the greatest quantity of water, which is of

primary importance, since there is more land to be irrigated than there is water to

serve.

ORGANIZATION OF PARTY.

As it was decided to proceed with the preliminary survey for a gravity canal from

Oldman river, a party was outfitted in Lethbridge and Macleod, and actual fieldwork

commenced on June 18, 1913.

The party was made up as follows :—Engineer in charge, assistant, field draughts-

man and topographer, head chainman, rear chainmau, rodman, stakeman, two teamsters,

cook.

Later in the season an additional rodman was engaged. This was not the most

efficient size of party for canal location.

SURVEYS FOR MAIN CANAL.

Since, as previously stated, the NE. \ of section 32, township 8, range 27, west of

the 4th meridian, was a controlling elevation for a canal located on line " A," the

surveys were commenced at this point and worked backwards to the river, using the

north boundary of the Peigan Indian reserve as an east and west bearing.

In order to establish a bench-mark with a known elevation, a line of levels was

run from a farm crossing 1 mile south of Nolan on the Canadian Pacific railway

(Macleod branch). The datum was arrived at by reading the elevation of the base

of rail at this point from the Canadian Pacific railway track profile, and adding 22-4

feet, to get the elevation above sea-level. This only gives an approximate elevation,

since the track profile may not agree with the present base of rail, but the error should

not exceed 1 foot as a maximum. All the levels for this survey were referred to this

same datum.

The centre line was chained and staked every 100 feet in rough country and every

200 feet in smooth, and the angles were turned to tacks set in lath hubs driven flush

with the ground. To avoid angular error, the magnetic bearing of each course was
noted, and at each hub the transit was reversed and the angle doubled, to eliminate

errors in the instrument.
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The levelman took the elevation of each stake, and also intermediate breaks in the

ground, to give sufficient information for an accurate profile of the centre line. Suffi-

cient topography was also taken on either side of the line to project a location.

Temporary bench-marks were established along the centre line at intervals not exceed-

ing 1 mile, and three permanent iron bench-marks were set at convenient points, as

shown on the key plan.

Since the preliminary levels proved that a canal at a lower elevation would serve

a large tract of land, a second line was located so that this canal would cross the low-

lying country east of Granum at an elevation of 3,160 feet without necessitating any

drops. Allowing a canal grade of -025 per cent, such a canal would have to leave

Oldman river at an approximate elevation of 3,210 feet. Starting from the NE. i

of section 32, township 8, range 27, west of the 4th meridian, on line " A," levels were

carried along the top of the river bank until an elevation of 3,200 feet was reached,

at which point it was found that by crossing the river to the south side, a good canal

location could be obtained to the water surface of the river as shown at the beginning

of line " B " on the key i^lan. As it could not be proved which location would be the

most feasible until a study was made of the land to be irrigated, the lines " A " and
" B " were both continued as independent surveys. Ties were run between the two

lines at intervals, not exceeding 10 miles, so that the work was absolutely checked as it

proceeded. At the last check from the end of line " B," station 1694 + 00 to station

1170 + 00, line " A " making a closed traverse of approximately 70 miles, the angular

error was 3 minutes of arc, and error in levels 0-25 foot. The centre lines were tied

to the land lines at every road crossing and three observations on Polaris were made,
at intervals, to connect the bearings with true north.

SURVEYS FOR DAM SITES.

For 10 miles below the mouth of Beaver creek, Oldman river runs in a valley from

4,000 to 5,000 feet wide, with banks from 100 to 200 feet high. The river has a fall

of, roughly, 15 feet per mile. As it was not practical, owing to steep cut-banks, to

locate a canal in the river bottom above the mouth of Beaver creek, and as the canal

grade at this point was 10 feet above the river surface, a cross-section was made for a

dam. As an alternative, a second cross-section of the river bottom was taken about 1

mile below the Indian mission, where a 40-foot dam would save 3 miles of costly

side-hill canal construction. These cross-sections were chained and staked at every

100 feet, and sufficient levels taken to develop an accurate cross-section, with the

exception of that part of the river where the water was too deep and swift to wade.
The distance across the river was calculated by triangulation.

The grade for line " B " runs to the water level of the river, and a cross-section

was taken at this point (see hey plan) by wading as far as possible from both sides

of the river, which is fairly straight above and below this section, with a sand and
gravel bottom. To divert the water from this point would necessitate the construction
of a weir 600 feet long at a 6-foot maximum height.

CONTOUR SURVEYS.

Lines " A " and " B " were continued, as shown on the key plan, for a sufficient

distance to project a location for a main canal. Since the area of land which could

be successfully irrigated was not known, and therefore no way of determining the

quantity of water necessary to take off from time to time in laterals, it was decided,

in continuing the surveys, to run levels over the land in order to obtain sufficient

information with respect to the general topography of the country, and suitability of

the soil for irrigation, to project the proper sized ditches on correct grades. This work
was commenced on September 18, and as there was not time to run sufficient levels to
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make an accurate contour map of the district, comprising about twenty townships,

levels were simply run over the road allowances and the distances read by stadia.

These notes were plotted on township sheets to the scale of 40 chains to the inch,

10-foot contours being sketched in. The location of these contours is not by any means
accurate, but should give a general idea of the topography of the land to be irrigated.

Permanent iron bench-marks were established at every township corner, and also

temporary bench-marks were placed where two lines of levels crossed. In this way a

complete cheek was obtained upon the work as it proceeded. The maximum error of

closure was -lOVdistance in miles, but for the most part was never greater than

•05\/distance in miles.

The hatched areas on the key plan show roughly the best of the irrigable land.

In addition to these areas there are numerous small tracts of land which could be

irrigated, but this would necessitate the building of long and expensive laterals.

The soil of the irrigable tracts varies considerably. Starting from Little Bow
river it is a light sandy loam and gradually changes to a heavy clay loam at Black-

spring ridge, and farther west is for the most part a light clay loam.

RESERVOIR SURVEYS.

Contour surveys were made for two reservoir sites. The first on line " A," at

NW. corner of township 13, range 25, west of the 4th meridian, has a capacity of

roughly 10,000 acre-feet, but is at too great a distance from the irrigable lands to be

of use, and is at too great an elevation to be used in connection with scheme "B."

The second and most suitable reservoir for this project is at Keho lake, in the NW.
corner of township 11, range 22, west of the 4th meridian. The elevation of this

lake, which is almost dry, is 3,130 feet, and it could be raised to 3,145 feet, giving a

storage of 43,000 acre-feet. The lake at present has no outlet, but at an elevation of

3,150 feet it would drain in Pyami coulee, and hence by cutting through this low ridge,

this water could be used to irrigate the land east and south of the reservoir. The cost

of appropriating the land flooded should not be very large, as the greater part of the

area, although patented, is good for nothing but grazing.

Another reservoir site which could be used in connection with this scheme is on

Oldman river at the " Gap " in SW. i section 33, township 10, range 3, west of the

5th meridian. Mr. Peter's report of August 19, 1911, on this site, estimates the avail-

able storage to be 23,660 acre-feet, and the cost of providing for it approximately

$200,000.

HYDROGRAPHS.

Since one of the first considerations in any irrigation sc-henie is necessarily the

quantity of water available, a study was made of the discharge records of Oldman river.

The nearest gauging station to the intake is near Maoleod at NW. ^ section 10, town-

ship 9, range 26, west of the 4th meridian. Since there are no streams of any size

emptying into Oldman river between this station and the intake, the results should

closely approximate the discharge at the intake on the Peigan reserve. Daily discharge

records at this station date back to July 12, 1910. Ilydrogi'aphs of the daily discharge

were plotted for the irrigation season (May 1 to September 30) for the four years

1910, 1911, 1912, and 1913 (see plates 1, 2, S, and 4). Judging from the discharge of

Oldman river near Cowley, of which records date back to May 1, 1907, the year 1910

shows the lowest records for the past six years. Since it is in these dry years that

water for irrigation is most necessary, all calculations were based on the available

water in the year 1910 as shown in hydrograph plate 1.
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ALTERNATIVE ROUTES.

Considering the two lines " A " and " B " as surveyed for the main canal from

their intakes to a common point (say the crossing of Willow creek), line "A" is 27

miles, and line " B " 16 miles from intake to Willow creek. Canal " A " would require

a diversion weir at Beaver creek 10 feet high and 3,600 feet long, and canal "B" a

diversion weir 6 feet high and 600 feet long, and further, the first 5 miles of canal

" A '-' would involve costly side-hill construction, including a flume 2,600 feet long by

30 feet high to avoid cut banks, and a 2,000-foot cut 35 feet deep, where the canal

leaves the river banks. The only costly construction on canal " B " is a flume 4,100

feet long across Oldman river. Without making any detailed estimates, it is seen

that the cost of construction of canal "A" would greatly exceed that of canal "B."

The only advantage of canal "A" is the additional area of irrigable land, roughly,

10,000 acres, which it might serve, but since there is sufficient land under canal " B "

for all the water available in Oldman river, and since the land served by canal " B "

is more in need of water than the additional area which would be served by canal " A,"

this advantage is offset. Hence canal "A" was abandoned and all estimates were

based on the surveys for canal " B."

DESIGN OF CANALS.

In designing the canals the first question to be considered was the area of irrigable

land. This was estimated roughly from the contour sheets of the townships levelled

over, and the side notes taken during the contour surveys. The results of this estimate

are tabulated as follows:

—

Land irrigable from scheme " B " above the reservoir at Keho lake

To-vrnsh
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Hence the canal must be designed of sufficient capacity to cover this period. This is

analogous to the case of a power plant where this critical period corresponds to the

peak load on the plant. In Alberta, with its short and intensive growing season, this

critical period is assumed to be fifteen days.

In any irrigation season from 10 to 30 per cent of the irrigated land will be idle,

and during this fifteen days another 30 to 40 per cent of the land will be in crops

which can be irrigated at an earlier or later period without injury.

The depth of water required for irrigation varies in Alberta from 4 inches to

8 inches, depending on the character of the soil, the variety of crop, and other factors,

but may be assumed at 6 inches for an average.

Summing up these assumptions, the maximum requirement governing the capacity

of the canals will be 6 inches of water over 50 per cent of the land in fifteen days, or

6 inches of water over 100,000 acres m thirty days.

Evaporation and seepage losses in canals depend vipon the character of the soil

and climatic conditions, and thus can only be approximated. An average taken from

the measured losses of several of the United States Reclamation Service irrigation

projects, and used in this estimate, is 20 per cent total loss in distributaries, and 25

per cent to 5 per cent per mile loss in main canal.

The probable requirements in inches of water over 100,000 acres will be as

follows :

—

May.

4 inches.
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Tract A requires 37,000 acre-feet.

Absorption loss 9,250

46,250

or 77 second-feet,

or
Second-feet.

385

Hence canal A must supply.
Loss in main canal A

1,083
120

Hence canal A at intake must supply

Total estimated absorption loss is 412 second-feet, or 34 per cent.

Study for period August 1 to August 31, 31 days, 4 inches water:

1 second-foot in 31 days= 62 acre-feet.

Tract A requires 21,0u0 acre-feet.

Absorption loss 5,375
"

1,203

26,375

Loss in main canal C. .

or

Hence, canal C must supply
Using 18,000 acre-feet storage in 31 days, or.

Canal B must supply to reservoir.

Loss in main canal B

Hence canal B must supply. . .

Tract A requires 12,333 second-feet.

Absorption loss 3,087

15,420 or.

Hence canal A must supply.
Loss in canal A

Hence canal A at intake must supply.

Study for period September 1 to September 30, 30 days :

—

Tract C requires 2 inches of water, or 10,500 acre-feet.
Absorption loss ". 2,625 "

Canal C must supply 13,125
Loss in canal C

or.

Hence canal C must supply
Loss in canal B

Hence canal B must supply.

Tract A requires 6,160 acre-feet.
Absorption loss 1,540 "

7,700 or.

Second-feet.
425
35

460
290

170
15

185

250

435
45

480

Second-feet.
220
20

240
10

250

128

Canal A supplies.

Loss in canal A. .

Hence canal A at intake must supply.

Study for period May 1 to June 2, 33 days :-

Tract C requires 4 inches or 21,000 acre-feet.
Absorption loss 5,375 "

26,375
Loss in canal C.

pr.

378

30

408

Second-feet.
400
35

Hence canal C must supply.
Loss in canal B

435
25

Hence canal B must supply 460
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Tract A requires 4 inches or 12,333 acre-feet.

Absorption loss 2,967 "

15,300 " or 232

Canal A must supply 692
Loss in canal A 100

Hence canal A at intake must supply .

.

792

Hence required capacities of main canal are as follows:

—

Canal A. Canal B. Canal C.

second-feet, second-feet, second-feet.

May 1 to June 2 792 460 435

June 2 to August 1 1,203 698 710

August 1 to August 31 480 185 460

August 31 to September 30... 408 250 240

Maximum capacities governing design are : canal A 1,203 second-feet, canal B
698 second-feet, canal C YlO second-feet, for the dry year 1910; referring to plate 1,

the reservoir would be drawn from as follows :

—

Acre-feet.

June 2 to August 1 5,000

July 7 to August 1 17,000

August 12 to August 31 18,000

Total 40,000

Since the reservoir capacity is 43,000 acre-feet, this allows an absorption loss of

3,000 acre-feet for the period June 2 to Aug-ust 31.

Assuming an absorption loss in the reservoir of 60 inches for the year over an

average reservoir area of 3,000 acres, it is probable that one-third of this loss, or 20

inches, will occur during June, July, and August, or a total of 5,000 acre-feet. Hence,

for this period, June 2 to August 31, there would still be 2,000 acre-feet to make up,

but it is reasonable to assume that there will be some few days of wet weather when
irrigation is not required, and the canals can be used to run this additional 2,000

acre-feet of water into the reservoir from the river.

During the balance of the year the estimated loss in the reservoir is 40 inches

over 3,000 acres, or 10,000 acre-feet. This reservoir drains an area of approximately

16,000 acres, and in 1910 the total rainfall from records at Lethbridge, Alta., was
7-34 inches. Assiiming a run-off of 30 per cent, the reservoir would receive from
natural drainage 3,000 acre-feet. Hence, the estimated loss from August 31 to June
2 is 7,000 acre-feet, and the total quantity of water which must be run from the river

during this period in order to have the reservoir full on June 2 is 43,000 + 7,000=
50,000 acre-feet.

In May and September, canal B can be run to its full capacity to refill the reservoir.

From Hydrograph, plate 1 :

—

Acre-feet.

Storage water which can l»e taken from river in September 12,000
Storage water which can be taken from river in May 15,000

Total 27,000

Additional water required to flU reservoirs 50,000—27,000= 23,000 acre feet.

Running canal B to its capacity, 668 second-feet, for eighteen days at the end of

April would give this required 23,000 acre-feet.

For the other years, 1911. 1912, and 1913, plates 2, 3. and 4 indicate that required

quantity of water could be taken directly from the river.
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The main canal from the intake to the first secondary was projected on a large

scale plan (400 feet to th^ inch) and designed with side slopes of 1^ to 1, top width of

bank 12 feet, maximum depth of water 8 feet, and maximum bed width 40 feet. This

design was not intended to suit all conditions, but was an average upon which the

preliminary estimate of earthwork was based.

From the end of the sun'eyed portion, the main canals, secondaries, and laterals

were projected on the contour sheets as shown roughly in the key plan, and the maxi-

mum capacities were estimated upon the same assumption as for the main canal.

DESIGX OF STRUCTURES.

No attempt was made to go into details, but the estimate for structures was based

on standard dc'signs wherever possible, and made sufficiently high to allow for concrete

construction, with the exception of flumes, road crossings, and headgates on canals

under 40 second-feet capacity, which were designed to be constructed of timber.

The weir at the intake, from surface indications, has a sand and gravel foundation.

and was designed of concrete construction 600 feet long with a maximum height of 6

feet above the lowest point in the present river-bed, and the weir crest 1 foot above the

high-water surface in the canal. The headgates consist of four 4- by 10-foot gates of

the Stoney type, with concrete piers 3 feet thick and 18 feet high.

All other concrete structures, such as intakes to secondaries, drops, etc., were
estimated on the basis of $15 per cubic yard for concrete in place, and 80 cents per

cubic yard for excavation and back-fill.

Flumes were designed of the ordinary trestle type, and the cost was estimated on

a basis of $50 per thousand feet b.m. for timber in place. Wood structures, such as

bridges and headgates in canals of small capacity, were estimated at the same unit

cost.

2.5—Tii— 1

1
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COXCLUSION.
^

It is highly probable that upon a more detailed survey, whieh will be made during

the season of 1914, more than 100,000 acres will be found to be irrigable, whieh will

certainly lessen the cost per acre. Although the above estimate is necessarily approx-

imate, owing- to the lack of detailed field information, it will require a large error in

the total cost to materially affect the cost per irrigated acre, and hence it is practically

safe to assume that, under efficient management, the scheme can be constructed at a

cost of between $15 and $20 per irrigated acre.

The greater number of farmers in the district have not sufficient water on their

land for domestic purposes, being compelled to haul it in tanks from 1 to 10 miles.

Hence, not having water for more than a few head of stock, they have to depend

entirely upon the growing of grain, and suffer from crop failures in dry years. With
an adequate irrigation system for the farmer would be insured against crop failure, and
be able to undertake mixed farming, which is not only more remunerative but le>s apt

to impoverish the soil. Hence, the continued success of farming in this district

depends upon some system of water supply being provided.

The present selling value of the proposed irrigated area averages $30 per acre.

With water rights it is estimated that the selling value of this land would be $60

per acre, or an increase of $30 per irrigated acre, and since from the above estimates

it will cost $18.84 per irrigated acre to construct the irrigation system, it is thought

that the scheme is quite feasible.

Your obedient servant,

y. MEEK.

EEPORT OF K. ,T. BURLEY. DIVISIOX ENGINEER.

Party No. 12.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to submit the following brief report upon the work done
% myself during the past year.

Last spring I was transferred from the irrigation surveys work to work in con-

nection with the International Waterways treaty, and the field operations were entirely

in the nature of a reconnaissance, in order that a better idea might be obtained of the
conditions along the St. Mary and Milk river watersheds.

Three of the most important tributaries of Milk river were carefully inspected,

as were most of the important diversions from them, in order to obtain an idea of the
most satisfactory methods for an equal division of water between Canada and the
United States in accordance with the provisions of the Waterways treaty.

With this in mind for the reconnaissance, the Frenchman river was closely

followed from its source in Cypress lake to its mouth north of Saco, Montana, and the
more important tributaries were noted in passing, as well as the nature of the country-
forming the watershed and the easily irrigable areas along it. Inspections were also
made of many of the irrigation schemes within the watersheds to obtain an idea of the
quantity of water being utilized beneficially.

25—vii—114
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After leaving the Frencliman River valley, an inspection was made of the irrigated

hay flats surrounding Saco above Beaver creek, and then the Milk river valley was

followed closely around the big bend to the north of the Great Northern railway until

Malta was reached. From this point the ditches and works, including the Nelson

reservoir being constructed by the United States Reclamation Service, were carefully

inspected, and the canals were then followed for their whole length up to the Dodson

diversion dam.
Along this portion of the valley there are several small and unimportant tributaries

which contain some small private irrigation schemes, but time did not permit of any

detailed examination of them. They are in most instances constructed under the

Oarey Act, and it is believed that there is considerable doubt as to the yalidity of their

flings for water, owing to prior filings by the Reclamation Service.

Above the Dodson dam there are numerous diversions, and some comparatively

extensive schemes have been constructed, although in most cases the works are, at

present, in poor repair owing probably to the agreements entered into by the owners

with the Reclamation Service, by virtue of which this service contracts to irrigate the

lands at present served by these schemes.

From Chinook a short trip was made into the country to the south, and then the

north fork of Milk river (Battle creek) was followed as far as Kelvinhurst on this

side of the international boundary, the return trip being made down the west fork

(Lodge creek), thence along Milk river to the western crossings of the north and

south branches, where the proposed St. Mary's canal will empty into the north branch.

After completing this work a trip was made over the route of the St. Mary's canal

along the lower St. Mary drainage basin, and through the country affected by the

Belly river—St. Mary diversion project on the Canadian side.

The Alberta Railway and Irrigation Company's canal was then followed to

Stirling, and a reconnaissance was made of the district lying between that point and

the western end of the Cypress hills, completing the field work for the season.

After the outfit was stored I returned to Calgary for a few days, and then made
a trip by rail to Glasgow, Montana, in order to inspect the last diversion on the Milk

river project at Vandalia.

.During the winter detailed studies are being made of the stream flow conditions

along the two watersheds, and maps are being prepared showing drainage areas, gauging
stations, precipitation, and run-off curves, irrigation schemes, reservoir sites, both

developed and feasible, and alternative schemes for the division of the water to obtain

the most beneficial use of the stream flow to both countries.

Schedules are also in course of preparation showing all the available information

regarding streaHi flow, precipitation, diversion through canals, etc., and after this

information has all been tabulated, summaries will be prepared and several alternative^

for the division worked out.

There still remains several months' field work to be done, especially in the eastern

part of the Milk river basin, before the case will be ready for final submission and a

special memorandum will be prepared regarding next season's work.

Your obedient servant,

RALPH J. BURLEY,
Division Engineer.
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KEPORT ON DUTY OF WATER INVESTIGATIONS, BY G. D. WALTERS

Party No. 13.

Calgary/ Alta., March 30, 1914.

F. H. Peters, Esq.,

Commissioner of Irrigation,

Department of the Interior,

Calgary, Alta.

Sir,—I have the honour to herewith submit my report on the Duty of Water

experiments for 1913.

In addition to this I have touched upon some of the more important phases of

irrigation, which I believe will be of benefit to the irrigation farmer and others inter-

ested in this subject.

Irrigation was practised in prehistoric times in that portion of Asia Minor lying

between the Tigris and Euphrates rivers. Water was distributed to the cultivated

area by large canals, the ruins of some of which can be traced to-day, the principal

canals having been supplied from the Euphrates. From the ruins of ancient towns

and cities it is evident that this now practically desert region once supported a numer-

ous and prosperous people.

In India, also, irrigation was practised in remote ages, and many of the earlier

canal systems, enlarged and improved, are still in use. More than 53,000,000 acres

are irrigated in India at present.

In China, enormous canals are used for navigation, irrigation, and drainage com-
bined, and steps are now being taken to devise some adequate means of stream control

for the prevention of the disastrous floods from which the country has suffered so

greatly. Two-thirds of the cultivated land in Japan is under irrigation and supports

a population of more than 41,000,000.

Large areas are irrigated in Italy, Spain, France, and Russia, and even in humid
England meadow-irrigation, probably introduced by the Romans, is still practised.

On this continent, irrigation was practised on an extensive scale by a people whose
very name and histoiy are unkno^vn. The ruins of their villages and canal systems

are found throughout the southwestern portion of the United States, in Mexico,
Central America, Peru, and Argentina.

Modern irrigation in the United States was first practised by the Mormon
pioneers of Utah in 1847, and has since extended over portions of all the Western
States, converting baxren wastes into productive agricultural land. The census of

the United States for 1910 gives the total crop area under cultivation as 13,739,499

acres.

CONDITIONS UNDER WHICH IRKAGATION IS PRACTISED.

Whether irrigation is practised in an arid, semi-arid, or humid region, the object

is to establish those conditions of soil moisture essential to plant growth or to increased
crop production.

In arid regions the soil is often surprisingly rich in the constituents necessary
for plant growth. This, with the abundant sunshine, gives an ideal condition if only
water can be supplied. Many attempts have been made to reclaim such land by the
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appliciition of the principles of dry, or scientific, farming, but these have not proven

successful in truly arid regions, and only partially successful in the semi-arid.

Any region in which the annual rainfall is between 12 and 20 inches is usually

considered serai-arid, but within any such region the distribution of the rainfall may
be very luiequal and uncertain. Years of moderately plentiful rainfall are followed by

.years of extreme drought, and profitable farming can only be assured where a supply

of water for irrigation is always available.

If dry farming methods are followed, summer-fallowing must be resorted to, if

not eYery alternate year at least every third year, thus materially reducing the area

available for crop production in any one year. But when water can be supplied for

irrigation there is no necessity for these " oif years." It is in semi-arid districts

that the advantages of irrigation are most frequently questioned, and where crop

failures due to drought are most frequent. There are seasons when the quantity and

distribution of the rainfall are such that irrigation may not be absolutely necessary,

but there is seldom a year in which there is not at least one i^eriod of drought during

the growing season, when serious injury to crops miglit be averted by irrigation at the

proper time.

The years of sufficient rainfall and resultant good crops are incentives to greater

activities in the following season, which often brings drought, crop failure, and bitter

disappointment and loss. It is now generally admitted that irrigation in semi-arid

regions is not only necessary as an insurance against crop failure, but that it is also

desirable as a means of increasing crop production, even during years when the rainfall

seems ample.

The advantages of irrigation are now being more and more recognized in tlie humid
regions. The practice is at present limited to crops which grow rapidly and require

a great deal of water at all stages of growth.

Even here, however, the distribution of the rainfall is such that short periods of

drought often occur which may seriously aflfect plant growth, so that while irrigation

may not be a necessity it is often desirable. Mr. Elwood Mead, in Bulletin Xo. 148,

fJnited States Department of Agriculture, says :—

'" The great success of irrigation of market-gardens, and the increased

' demands for agricultural i^roducts, are leading to the adoption of irrigation

for field crops in the humid sections of our country. In this the farmers of

America are repeating the experience of farmers of Exirope, who have found

tb-at there are few sections where irrigation will not pay simply as an insurance

against drought. The irrigated portions of France, Switzerland, and Italy have

a greater rainfall than the Mississippi valley. The average rainfall for eighty

years of the largest irrigated district in Europe is 40 inches, and is better

distributed than the rainfall of Ohio, Illinois, or Iowa.''

PREPARATION OF I.AXD FOR THE APPLICATION OF IRRIGATION WATER.

Irrigation usually requires special preparation of the surface of the land so that

the water may be applied easily, cheaply, and properly. This seldom apprec-iated imtil

some permanent crop has been planted ; then any necessary changes must be made at

an additional expense. Tlie distribution of the water so that all portions of the land

may be easily and properly watered can be attained only when the surface of the

land is properly levelled. The little irregularities in a field cause the irrigator

considerable trouble, and often make it impossible to water all portions of the land

uniformly. Smoothing or levelling these inequalities may be readily accomplished

by following a ploughing or harrowing with a leveller or drag. The drag cuts away
the high spots and deposits the soil in the hollows.
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Thorongli preparation of the land is a big- fnctor in the reduction of the time and

labour required for its irrigation ; the most important result, however, is the ease with

which a uniform irrigation may be accomplished. It is not always advisable to attempt

to do all the preparation of the surface before planting the first crop. It may be but

roughly prepared, then cropped and irrigated. Then the irrigator, having had one

years experience in the application of the water to the land, is better able to determine

how much levelling is necessary. The preparation of the surface of the soil should be

completed before sowing a permanent cro^j like alfalfa, as any irregularities remaining

after this crop has been sown will be a continual source of annoyance at each irriga-

tion. The method and care to be used in the preparation of the land will depend to

a large extent upon the method which the waters is to be applied.

METHODS OF AP1'].V1XG W ATEU.

The methods of applying water to the soil differ greatly, being dependent ui^on

the character of the climate, the crop, the soil and its slope, the water supply, the

experience of the irrigator, and the amount of money available. A general knowledge

of the different methods is necessary to determine which is best suited, to the conditions

at hand. The most common methods may be grouped under the following heads

:

flooding from field laterals, furrow irrigation, Hooding within borders, and the check

m.ethod. Other methods used are usually a modification of these.

FLOODING FROM FIELD LATERALS.

Flooding from field laterals is the most common method of applying water to the

soil where grain and forage crops are raised, and where the returns from the crop

produced do not justify the necessary expenditure incurred in the preparation of

the land for the order or check methods. It requires the least preparation of the land,

the general contour of which need not be changed. When the surface is practically

uniform, deep ploughing followed by the harrow and dragging over ^'dth a leveller

or drag for smoothing the surface are often very sufficient. This method is applicable

to steep slopes, and recommends itself to the farmer of limited means, as raw land may
be levelled and ditched for from $2 to $5 per acre; thi^ cost may be distributed over

one or two years. It, however, requires more labour to distribute the water than by

any one of the other methods, an irrigator being required in continuous attendance,

as the water has the tendency, especially on steep sloping ground, to follow one course,

cutting the soil and often causing considerable damage. The method of distributing

consists of a series of field laterals so located that the water may be spread to all parts

of the land. The location of these laterals depends upon the contour of the land; when

this is rolling, it is often necessary to run them along the top of a ridge, irrigating the

land on each side by running the water down the slopes, or by running the laterals

along the general line of the contours. When the slope is very uniform the laterals

may be run in straight lines either down the slope, at an angle to the slope, or along the

line of the gentlest slope that will permit water to flow. A combination of these methods

is usually advisable. See fig. 1.

The supply lateral is usually made permanent and, whenever the slope permits,

is run along a high side of the field, and from this the field laterals are extended at

regular intervals of from 75 to 250 feet in such direction that all the land may be

readily watered. The field laterals are generally opened and closed each year, so that

they may not interfere with the movement of farming implements. They are not

opened in the spring until after seeding, and are closed before harvesting by turning

in the banks with plough or ditcher. The location of the laterals can be readily seen

when it is desired to open them the following year.
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The farm laterals are made by turning three or four fun'ows over with a plough,

then removing the loose earth with a ditch-plough, ditcher, or V-scraper.

The grade of the laterals may vary from 1 to 12 inches, preferably 3 to 5 inches

per 100 feet, depending upon the soil; where the slope is excessive, causing the water

to cut, checks or drops should be used. It must be kept in mind that the slope should

be as small as possible, so that when the water is checked up it may be turned out at

several places. The water is made to rise in the lateral by checking it with an earth,

metal, or canvas dam, then turning it out over the field by cutting the lower bank in

several places, directing the water by the aid of a shovel. When this section is

irrigated the dam is moved to a lower point and the work continued.

The canvas dam (see fig. 3) consists of a piece of canvas 6 to 8 feet long and 6 feet

wide, tacked to a pole or a 2 by 4-inch scantling, 7 to 9 feet long. When in use the

2 by 4 is placed across the ditch bank, and the canvas is laid against the bottom and
sides of the ditch, the free end being loaded with earth to hold it down in position.

The advantages of the flood method of irrigation are: the cheapness of first cost,

^he ease with which the field may be prepared, and its adaptability to rough land.

Its disadvantages are: the hard labour required to handle the water, the small area

that one man can irrigate in one day, and the difficulty in spreading the water over the

field uniformly. With a large irrigation head one. man can irrigate from 10 to 20

acres in a day of twenty-four hours.

FURROW IRRIGATION.

Furrow irrigation is most commonly used in the irrigation of orchards, garden,

and root crops. For example: potatoes are planted in rows, and as the water must be

applied below the tubers it is necessary to make small ditches between the rows through

which the water is applied. The making of these ditches, which is termed " furrowing,"

is done by running a shovel plough between the rows. The water is supplied at the

head of each furrow, and as it passes down through the rows it percolates into the

soil. It is often advisable to apply this method to the irrigation of grain and alfalfa,

especially on soils that have a tendency to bake, as baking makes the surface of the

soil quite hard, increases the evaporation, and injures the crop. With grain, alfalfa,

and crops similar to beets, the furrows used are but small, shallow corrugations. This

method of irrigation is adapted to land of considerable slope, as the furrows may be

run across the slope at an angle and of a grade which will give the desired velocity.

With a small water supply this method is advisable, as the water may be confined

to but a few furrows and the waste due to evaporation is decreased. Whenever
possible, cultivation should follow each irrigation as soon as the ground is dry enough
to work.

The field laterals are run very similar to the method used for flood irrigation, but

the intervals between them may be increased. When the field is small the furrows

may be run across its entire length, and field laterals are not necessary; as a rule,

however, the furrows are made too long, permitting the upper portion of the field to

become over-saturated while the lower poitions may not receive sufficient water. In
light soils the percolation may be so rapid that the water may not even reach the lower

portion of the furrows. In heavy soil the furrows may vary from six to seven hundred
feet long. In light, sandy soil, having a porous subsoil, it may be necessary to reduce
the length to even less than 250 feet. The furrows or corrugations may be easily made
by the use of the shovel plough for the larger furrows, and the furrowing sled or

corrugated roller for the smaller furrows. The corrugated roller not only makes the
furrow but also cruslies the clods and produces a better seed-bed.

The furrowing sled consists of an open framework of timber placed upon two or
more runners of logs or 4 by G-inch timbers bevelled to almost a V-shape. This will,
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when i^roperly loaded, make furrows about 4 inches deep. The spacing of the furrows

may vary from the close ones of the corrugated roller to from 16 to 24 inches for the

furrowing sled, depending upon the character of the soil. On the more retentive

soils it may he necessary to place them closer tlian 1(1 inches, while on the more open

soils they may be placed nmch farther apart.

The water is in some cases diverted directly from the supply lateral to the furrows,

by making a small break in the lower bank of the lateral and connecting it to the

head of the furrow; it is, however, difficult to control the water under these conditions,

as it frequently washes the soil very easily. The better method is to construct a

secondary lateral along the side of the supply lateral and then divert the water to the

furrows. The features of this method of irrigation are extremely simple; it is

difficult, however, to divide the water equally to the furrovv's, the common practice being

to divert all the water by the use of a shovel and dam. This method is crude and
requires the constant attention of the irrigator. A more uniform distribution of the

water may be obtained by the use of lath boxes placed in the bank of the supply or

secondary lateral at the head of each fui*row. The water is checked np by either a

canvas dam or check gate, so that it will back up to the check above. The lath boxes

are then placed in the bank of the lateral at an equal depth below the surface of the

water, so that it may be distributed equally to all furrows. The distribution of the

water by the use of lath boxes slightly increases the cost of preparation, but reduces

materially the labour required for a uniform distribution, and as the irrigator need
not be in constant attendance at one place he can attend to water at several places,

making it possible for one man to often irrigate more than twice as ftiuch land. .

The boxes used are most frequently made of lath or other strips of wood, and

vary from 12 to 24 inches long.

The preparation of the field for the furrow method of irrigation is more expensive

than that for the flood method, but the distribution of the water requires less labour

and a more uniform irrigation can be secured. It also requires less attention from
the irrigator, and the loss due to evaporation is materially decreased.

ROHDEn AXD CHECK METHODS OF UUUCATIOX.

The border and check methods of irrigation are confined to very high-priced land

where the returns from the crops raised are large. Both methods require special care

in the preparation of the surface of the soil, in addition to which is added a large

amount of dyking or ridging.

In the border method of irrigation the land is flooded somewhat similar to the

ordinary flooding method: the water, however, is confined between ridges or borders

which are run generally in the direction of the steepest slope. Whenever this is so

steep that erosion results, the borders are placed at an angle to the slope. These

borders form "lands," which are levelled from border to border, so that when the water

is turned out of the lateral at the head of the strip it flows down the slope in a

uniform sheet extending from one side to the other. When the land is properly

prepared the water requires very little attention from the time it is turned on until

shut oft". The supply lateral is run across the head of the strips. If the strips are

excessively long, field ditches are placed at intervals across the "lands;" these supply

the lower " lands," and also collect the waste from those above.

In the check method the land is also flooded, but the water is confined within small

areas where it is sometimes retained until it is all absorbed by the soil. The field is

divided by low ridges or dykes into a series of small plots, which may be either

rectangular or irregular. The rectangular checks are used whenever the land is very

uniform, and the irregular checks, sometimes called contour checks, for rolling land.

The dykes are usually built broad and flat so that they need not interfere with the
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operation of farm implements. The water may be either admitted directly from a

field lateral to each check and retained there until it is all absorbed by the soil, or it

may be supplied to an upper check, and when this has received sufficient water the

remainder may be drawn off and passed on to the next lower check.

MEASUREMENT OP WATER.

The measurement of the water used to irrigate land is a most important factor

in the development of any irrigated country, as upon the economic use of this water

will depend the extent of the irrigable area. The value of an irrigated farm is often

two, three, or more times that of adjacent non-irrigable land, yet the water that has

increased the value of this land is used and wasted in a most extravagant manner.

The necessity for the measurement of water is not always apparent, especially in a

new district where water may for the time be very plentiful; however, even with an

abundant water supply, the use of unnecessary water is wasteful, and it may result

in considerable damage not only to the land and crops of the irrigator, but usually to

a far greater extent to the land and crops of his neighbour below him. It frequently

brings the ground water so close to the surface that the salts in the soil, which are

commonly termed alkali, are rapidly deposited at the surface by the increased evapora-

tion, or it may cause the water-logging of the soil. In either case the land may be made
useless imtil it is reclaimed by a drainage system, the cost of wh-ich will be a high

price to pay for carelessness.

Where water is not abundant, the necessity for its measurement is more apparent,

as it is impossible to distribute and satisfy the water users without the use of some kind

of a measuring device. The problem of just distribution causes constant friction

between the management of canals and the water users, much of which might be

eliminated by the use of proper measuring devices.

The success of the irrigation farmer depends largely upon his ability to determine

the quantity of water jiecessary to maintain the proper condition of soil moisture.

Applying too little water retards plant growth, while too much may damage both land

and crop, and the water thus wasted might have been used to advantage upon other land.

The irrigation farmer should be able to say to what depth he applies water to the soil.

For the above reasons some of the methods of the measurement and division of water

adapted to the distribution of irrigation water are here described.

UNITS OF MEASUREMENT.

There are several units for the measurement of water in general use; however
only those used in connection with water for irrigation will be discussed here, viz.,

the cubic foot per second, or second-foot, the acre-foot, and acre-inch.

The cubic foot per second has come into general use as the unit of measurement
of flowing water, and is the legal unit in Western Canada. It may be defined as a

cubic foot of water flowing at a rate of 1 foot per second.

The discharge of a stream or canal may be determined by measuring th'3 nean
velocity or mean rate of flow per second and multiplying it by the area in squnre foet

of the water cross-section. The result obtained will be the discharge in cubic feet

per second. From the engineer's viewpoint there is no other unit which adjusts itself

so readily to his purpose.

The acre-foot, however, is the best unit of measurement for water at rest, when
that water is used to cover land for irrigation, as it expresses a quantity of water
and its relation to an acre of land. One acre-foot is the quantity of water required to

cover 1 acre of land to a depth of 1 foot, or, as there are 43,560 square feet in one acre,

an acre-foot of water will be equal to 43,560 cubic feet of water. The acre-inch is

another convenient term and is equal to a quantity of water to a depth of 1 inch over
an area of 1 acre.
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The measurement of water expressed by one of the above units may be readily

converted into the other when it is remembered that there are 43,200 seconds in twelve

hours, so water flowing at the rate of 1 cubic foot per second is equal to 43,200 cubic

feet, or approximately 1 acre-foot (43,560 cubic feet), in which case the error is less

than 1 per cent. One cubic foot per second flowing for one day of twenty-four hours

is approximately equal to 2 acre-feet, or 24 acre-inches. To convert second feet,

flowing for one day, into acre-feet, multiply the discharge in second-feet by two,

and to convert acre-feet to second-feet divide by two. If it is desired to obtain a

more accurate conversion use the number 1-983 instead of 2.

A second-foot flowing for one hour is equal to approximately 1 acre-inch.

DIVISORS.

It is often necessary to divide the water flowing in a lateral between two or

more consumers. For this purpose the division box, or divisor, is often used. As the

rate of flow is not constant throughout the cross-section of a stream, an accurate

division is seldom possible, but the convenience of this method often counter-balances

any inaccuracy that may exist. Xo unit of measurement is used, as the purpose is

but to divide the water in proportion to the rights of the water users. In its most
common form the divisor consists of a partition board set lengthwise in a flume so as

to divide the channel into two, making their widths proportional to the respectiA-e

claims of the users. For the best results the flume should be placed in a portion of

the lateral where the channel above the divisor has a straight, uniform course or has

l)een widened sufiiciently to secure a uniform velocity of approach. It is also necessary

that the channels of the divisor be in identically the same relation to the main channel.

One branch should not have a straight course directly below the point of division,

while the other has an abrupt turn. It is preferable to have a short, straight course,

with an abrupt turn for each branch.

If the water is to be divided into two equal parts the division is not difiicalt, as

the partition may be placed along the centre line of the flume. Whenever the water

is to be divided into unequal parts the difficulty increases because the velocity of the

stream increases from a minimum at the sides to a maximum at the centre, so tliat

when a partition is set at a distance from the side in proportion to the claim of a

water user, the actual division of the water is to the disadvantage of the smaller user,

as he takes the water from the side of the flume, the mean velocity of which is less

than the mean velocity of the other channel.

By making the velocity of the water uniform, this difficulty may be overcome.

It may be accomplislied by widening the channel above the box enough so as, to form
a pool which will bring the water approximately to rest, or accuracy may be obtained

by the use of weir boards or by adjusting the division board. The last method
is very convenient when it is necessary to vary the division of water from daj' to day.

When it is desired to make more than two divisions the difficulties increase.

However, the most satisfactory method is to use more divisors.

The divisor is adapted to the division of w^ater when the users, under a small

lateral, use some definite proportion of the water in the lateral. In the distribution of

the water by the canal rider, it is only necessary for him to turn into the lateral the

total amount of water required by the users, the division boxes making the necessary

further divisions.

DIVISION BV TIME.

Whenever the water is low and the available supply to the individual user is too

small for him to use to advantage, it is eustomai-y for two or more users to combine
their su])plj' and to divide it upon the basis of time, each user using the water for a
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period proportional to the quantity of water that he is entitled to. This practice,

founded on necessity, has grown, and the principle is now used in many irrigation

districts where the water is supplied in rotation not only to the individual farmer but

to the distributing laterals. The method admits of the use of large irrigation heads,

and is a big factor in the economical use of water.

MEIRS.

The most popular device used in the measurement of water in small, open channels,

and especially of water flawing in the field supply laterals of an irrigation system,

is the sharp-crested weir with complete end contractions. It is a measuring device that

can be easily constructed, and when properly located will give accurate results. The

weir proper consists of a notch cut out of a board and bevelled on the downstream side,

and set so tliat the water passing through falls free upon the lower side, permitting air

to freely circulate underneath the falling water. To secure the most accurate measure-

ments, weir plates are used to form the edges of the sides and crest so that the water

passes over a knife edge.

This weir board may be placed across the channel or set in a short flume or weir

box. Whichever method is used, care must be taken to see that all the water passes

over the weir and that no water is permitted to leak underneath or around its 'sides.

Wherever the weir board is placed, further care must be taken to see that the area

directly above it is such that the depth below the weir crest, and also the distance from

the sides of the weir to the waters' edge, be at least twice the depth of the water

flowing over the weir. If the weir is placed below the upstream end of the flume the

flume must of such dimensions that the above requirements are satisfied. The expense

may be somewhat reduced by the use of a shor'^ flume, and by placing the weir board

at the upstream end, then widening the channel directly above the weir to the necessary

requirements. The discharge of water over a weir may be very readily deterrriined

when the length of the crest and depth of the water flowing through the weir is known.
The depth is measured from a reference point which is set level with the weir crest.

It must be far enough upstream from the weir crest so that the water surface is not

affected by the curvature of the water flowing over the weir. This point should be

from 3 to 6 feet, preferably 6 feet, upstream. Whenever the weir board is placed at

the upstream end of the weir box, a stake may be driven into the ditch and a nail

driven into the top of this stake, to be used as the reference point. The depth of the

water is then obtained by determining the depth of the water over the reference point

by the use of a rule and reading to the nearest one-eighth of an inch, or, if an engineer's

rod is used, a hundredth of a foot. When the depth is known, the discharge in cubic

feet per second, or acre-feet per day, may be obtained by reference to weir tables ox

by computation from weir formida^.

KIND OF WEIRS.

The Cii)poletti or trapezoidal weir is probably used more tlian any other type.

This is no doubt partly due to the simplicity of its formula, in which the discharge

varies directly as the length of the weir crest, for example : if one weir is twice as

long as another, the discharge, if the head is the same, will be twice as great. Recent

experiments conducted by Mr. W. S. Steward and Mr. J. S. Longwell, of the United

States Reclamation Service at Boise, Idaho, show that when compared with the

rectangular weir the Cippoletti weir gives the more accurate results. This weir

consists of a board having a trapezoidal opening; the crest, or lower edge, is set

horizontal, and the side sloi)es iuflinc from the vertical, 1 inch horizontal to every 4

inches vertif-al. (See fig. 5.)
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The rectangular weir has a horizontal crest with vertical sides, for which reason

it is considered more easily constructed. The triangular or V weir is not as common as

either the Cippoletti or rectangular weir; however, it has an advantage in that a very

small volume of water can be accurately measured by its use and that the shape of the

weir tends to reduce the velocity of approach, a factor which is difficult to control

in either of the above weirs. Its usual construction is a right-angled notch with the

corner downward. (See Rectangular Weir, fig. 6.)

To obtain accurate results the following conditions must be observed for both the

Cippoletti and the rectangular weirs, most of which are also applicable to the triangnlar

weir:

—

(1) The upstream edge of the notch should be sharp, forming what is com-
monly termed a knife edge, and the downstream side should have a bevel of about 30

degrees with the vertical.

(2) The water must fall free from the downstream side of the weir board and

sides of the weir box, so that air may freely circulate underneath the falling water,

and the water on the lower side of the weir must not rise to the height of the weir

crest.

(3) The depth of water flowing over the weir should be less than one-third the

length of the crest. With a 3-foot weir the depth of the water flowing over should be

less than 1 foot.

(4) The channel for some distance above the weir should be uniform, with its

centre line perj)endicular to the weir board and passing through its centre. The
cross-section of the channel should be enlarged to such a size that the velocity of

approach may be reduced to. a minimum, producing a condition similar to that of a

pond or reservoir. Baffle boards are sometimes used to aid in settling the water;

however, in field practice it is usually better to control the water by some other means.

(5) The depth of water below the crest and the distance from the side of the weir

to the water's edge should be at least twice the greatest depth of the water over the

weir. In other words, the area of the cross-section directly above the weir should be

at least seven times the area of the water flowing over the weir. The depth of the

water below the crest should not be less than 1 foot.

(6) The depth of the water should be measured far enough upstream so that it

is not affected by the curvature of the water flowing over the weir. This may be

measured from a nail head driven in the top of a stake and set level with the crest of

the weir, so that the depth of the water above the nail head is the depth required.

For convenience the stake should be set to the side of the channel. For ^ery accurate

results a hook-gauge is usually used for reading the depth.

(7) The weir crest must be set horizontal, and the sides for the Cippoletti must
incline outward at a slope of one horizontal to four vertical. In the rectangular weii

the sides must be vertical.
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Table No. 1.—Discharge in cubic feet per second, and in acre-feet per day over

Cippoletti weirs of various lengths and with the depths given in inches and in

feet. Discharge = 3 -Si L.H. %.

Head.
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Table No. 2.—Discharge in cubic feet per second, and in acre-feet per day over Rec-

tangular weirs of various lengths and with the depths given in inches and in

feet. Discharge= 3-33 (L-2 H) JIV2.

Head.
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depths and the results plotted on co-ordinate paper. The points usually form a well-

defined curve, and from the drawn curve the discharge may be found for any of the

intermediate depths. A rating table is then prepared, giving the discharge for the

various probable depths. The depth of the water is usually read from a graduated

scale, nailed to the inside of the flume, or better in a stilling box placed outside of the

flume and connected so that the water may pass freely from the flume to the box.

Should the water in the flume surge, making it impossible to make accurate

measurements, baflie boards may be placed at the downstream end of the flume, and

the discharge determined from the enlarged water area. The mean depth of the

water read before the baffle boards are set in the flume and after they are taken out

should be used with the discharge in plotting the discharge curve. (See fig. 7.)

A simple method of determining the approximate discharge of a stream is by

the use of a chip float thrown into the centre of the stream and noting the time it

requires to travel a given distance, expressed in feet. The quotient found by dividing

the distance travelled by the time will give the surface velocity in feet per second.

This A'elocity multiplied hy 0-7 will give the approximate mean velocity per second

for the portion of the stream tested.

The area of cross-section in square feet may be found by multiplying the average

depth by the width in feet. The product of the mean velocity and this area will give

the discharge in cubic feet per second.

In determining the discharge of a stream by the float method care must be taken

to see that the portion of the stream used is straight, that the current is uniform
throughout the whole section and that the banks are free from rubbish or weeds.

This method should be used only in a case of necessity, as the results cannot be
depended upon.

DUTY OF WATER .\T THE FIELD.

Wherever irrigation is practiced there inevitably arises the question : what is the

duty of the water, or how much water is required to irrigate a given area of land?

Without a knowledge of this question and the conditions which affect it. it is

not possible to utilize to the best advantage the water supply available for irrigation,

and this water supply in an arid or semi-arid district is usually not sufficient to

l)roperly irrigate all the available land.

Until more is known concerning the water requirement of crops under irrigation,

niid the seepage losses of water in carriage through the supply canals, it will not be

possible to intelligently estimate the area that may be properly irrigated by a given

supply of water.

The irrigation farmer at the very beginning of his experience with the apjilication

of water to the soil is confronted with the problem of the proper distribution of the

water to his crop. He should know how much soil moisture is necessary to the best

plant growth, and the degree of his success will depend upon his ability to judge the

proper time to apply the necessary water. The application of water regardle>> nf the

requirements of the crops is no doubt the cause of many failures which are attributed

to irrigation. The failure to apply sufficient water at the proper time results in a

decreased j'ield, while the application of too much water is a waste of both water and

labour. Every irrigator should have a workina' knowledge of the efl'ect of water on

different crops and an understanding of the conditions which affect the duty of water.

The duty of water may be defined as a ratio between the quantity of water and

the area of land that it will serve. It may Ite expressed either as the number of acres

irrigated by a given quantity of water flowing for a certain number of days (as a

cubic foot per second for 150 days to l.")0 acres), or in terms of the depth of water

ai)plied, as in aore-feet or acre-inches, an acre-foot being equivalent to water applied

25—vii—12J
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to 1 acre to a depth of 1 foot, and an acre-incli being one-twelfth of this. The acre-

foot and the acre-inch are the most convenient units of measurement when used in

connection with the application of water for irrigation, as they are expressions that

may readily be understood. If the irrigator wants to apply a 6-inch irrigation or 0-5

acre-feet to 30 acres, the total water required is 15 acre-feet.

CONDITIONS WHICH AFFECT THE DUTY OF WATER.

OUmatic Conditions.—The climatic conditions, which include precipitation and

its distribution, temperature, wind movement, and the humidity of the atmosphere,

all have a marked effect upon the quantity of water that must be applied to land by

irrigation. When considering the rainfall and its distribution it will be found that

the quantity of water that must be applied by irrigation may vary from nothing in

the more humid areas where the rainfall is large and well distributed, to a maximum
required in the arid belt where there is practically no rainfall.

Kind of Crops.—The quantity of water and the frequency with which it should be

applied depends upon the kind of crop grown. Some of the garden crops can often

utilize a continuous flow of water; alfalfa will require about twice as much as the

grains, and when alfalfa and other forage crops are raised for seed the quantity of

water applied must be reduced. When grains are grown for green feed they can utilize

more water than when raised for grain.

Soil and Subsoil.—The character of the soil and subsoil is an important factor in

determining the duty of water. As water is supplied to the soil it moves downward,

saturating first the upper portions of the soil, then the free water is drawn down by

gravity and a portion of it is retained by capillary action. Capillary water moves
about in the soil, passing from a wet area to a dry area in the same manner that oil

is drawn up to the dry portion of a wick. The water thus retained is the principal

source of supply of soil moisture available for plant growth. Since the soil is capable

of holding but a limited quantity of capillary water, that applied in excess of this

percolates deeper and deeper into the soil until it reaches the ground water or passes

off in some drainage channel.

The quantity of water lost by percolation depends largely upon the texture of the

soil and subsoil. A porous soil retains less water than a close or heavy soil, and the

loss due to deep percolation is greater for sandy than for loamy soils, and least for

heavy clay soils.

The loss due to percolation in porous soil is difficult to control, but it may be

somewhat reduced by the use of large irrigation heads and by passing the water over

the soil as quickly as possible, or by locating the distributing system so that it is

not necessary to force the water over long distances.

With close, clay soils the water is absorbed slowly and it is often necessary to

to retain it for a time on the soil to secure a proper irrigation.

Years land has been irrigated.—It has been the experience of all irrigators that

the land requires considerable water during the first years that it is irrigated, and

only requires about one-half as much after the land has been watered several years.

This is due to a great extent to the rise of the ground water and the decrease of loss

due to deep percolation. If the ground water rises to a depth from which it may be

drawn by cepillarity to the roots of the plants, the water that need be applied by

irrigation is practically that needed by the crop and evaporation and any loss of the

ground water due to lateral or deep percolation. If the water rises to such a height

that it interferes with plant growth it may be necessary to lower it by a drainage

system.

Preparation of the land and method of irrigation The duty of water also

depends upon the preparation of the land and the method used in the distribution of
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water. If the field laterals are properly distributed and the land levelled, it is not

only easier to control the water, but a more uniform wetting may be secured.

If the land is poorly prepared and uneven, the water first fills up the lower places,

which must be over-irrigated that the water may be raised to the higher spots, resulting

in the application of more water than the land actually needs. Whenever the distance

between the field laterals is too great, the land under and adjacent to the lateral must
be over-irrigated, in order that the water may be given sufficient time to reach to the

next lateral below. The flood method of irrigation requires more water than the

furrow method, because in the latter water is confined to the furrow, from which it

percolates into the soil. With th-; flood method the land is flooded, and if it were
possible to irrigate as uniformly as with furrows, the losses from evaporation wovild

still be greater, due to the greater exposed water surface.

SJcill of the irrigator.—To all these conditions, which affect the duty of water,
must be added the skill of the irrigator in the distribution of the water, and in his
ability to judge the time of applying the proper quantity to the soil. The waste due
to careless application of water to the soil should not be tolerated. Too often the
irrigator is inclined to the belief that water does not need very much attention, and it

is permitted to run for hours in one place. Under such conditions a uniform irrigation

is impossible, as some portions of the land are bound to receive more water than
others, and this unnecessary water is wasted. Unattended water may often cause
considerable damage by soil erosion or by flowing out into the adjoining roads or field.

The application of water, at a time when the crop needs it, will make crop, but if

water is applied at times when the crop cannot utilize more than there is in the soil,

in the belief that the more water used the better will be the crop, it may be detrimental
to the best crop production

DUTY OF WATER IXVESTIGATIONS.

Investigations to determine the proper duty of water were commenced in 191,3

in the irrigated district near Coaldale, east of Lethbridge, Alta. It was decided that
the results secured should be applicable to ordinary field conditons, and the work for

the first year be confined to the measurement of water actually being applied by the
irrigation farmer to his various crops. It was apparent also that the tracts should
be as large as possible in order to eliminate any errors that would inadvertently creep
in. Care was taken to secure tracts of land which would not be interfered with by any
flow from adjacent fields, and to secure land upon which the water supplied to and
wasted from the field might be readily and accurately measured. It is obvious that
to determine the proper duty of water, it is necessaiy to apply varying qualities of water
to the same crop and to compare the results in crop yild; however, under the prevailing
conditions it was not possible to apply this phase of the question to the work of 1913,

The measurements of water were made over standard Cippoletti weirs or care-

fully gauged rating flumes, continuous records being kept of the depth of water by the
use of Simplex water stage registers.

The Cippoletti weirs {jig. 5) were made of 2-inch plank, and consisted of a box
3 feet long, with the weir board placed at the upstream end. The weir plates used
were strips of 18-gauge galvanized iron, 4 inches wide, nailed to the weir board. To
reduce the velocity of approach to a minimum, the cress-section of the channel directly

above the weir was deepened and widened to an area at least seven times the area of

the maximum discharge measured in the plane of the weir.

The waste water in each case was collected by a waste ditch and measured over
a 1-foot Cippoletti weir, and this amount was deducted from the amount supplied
to the land.

Measurements of the water flowing through the rating flumes were made by a
small Price current-meter. These were then plotted and, from the curve produced,
rating tables were derived.
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Simplex water stage registers, manufactured l),v tlie W. and L. E. Gurlej' Com-
pany, Troy, X. Y., were used to record the depth of water. This register consists of

a clock, recording drum, and float. (Fig. No. 8.)

Two screws parallel to each other, about 2 inches apart, and geared to the clock,

are so placed that a pencil set in a carriage is moved across the recording drum.

This drum is of a width sufficient to receive the record made in a period of forty-

eight hours. The recoi'ding paper, instead of being in one continuous strip, is of four

smaller strips, the ends of which are passed through slots in the drum and are drawn
and held taut by clips and springs arranged in the interior of the drum; thus the

paper presents a smooth surface to receive the records. The float and counterweight

are suspended from a sprocket wheel by a perforated bronze band, and this wheel is

connected by gears with the drum. Two sets of gears are supplied so that either a

natural or a quarter scale may be used. As the float actuates the drum, the range of

depth that can be recorded is only limited by the length of the suspending band.

With weirs, a stilling box for the float was placed at the side of the channel of aj)-

proach at a distance of 3i feet upstream from the weir crest.

The measurements of water applied to various crops were made by co-operating

with water users on representative farms under the Canadian Pacific Railway Com-
pany's canal system near Coaldale.

In these measurements no attempt was made to control or vary the quantity of

water applied to the land. The work was commenced so late that it was possible "; >

secure but a small number of fields, and this was later cut down for various reasons.

The results obtained, however, when added to the rainfall for April and September
inclusive, compare so favourably Avith data obtained from irrigation systems in the

northern division of the United States Reclamation Service, where climatic conditio-is

are somewhat similar to those of southern Alberta, that they are thought to at lea'^t

indicate that the quantity applied was desirable.

On the farms of Mr. D. J. McArthur and ^Ir. A. F. Stewart, both of which were

farmed by Mr. McArthur, preparations were made to measure the water supplied to

about 75 acres of land, growing alfalfa, barley, and wheat. Complete measurements,

however, were made on but 45 acres of land cropped to wheat. This field has been

in grain for five consecutive years, and the yield of 26.4 bushels per acre was con-

sidered small. Tlie soil is a chocolate loam underlaid with a friable clay subsoil which

absorbs water rapidly. The water applied was measured over a 3-foot Cippoletti

weir, and the waste was gathered by a ditch and measured at the lowest point of the

field, ])y a 1 foot weir. The following table shows the residts for this field :

—

Irkig.mion.
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Measurements were made to determine the quantity of water applied to SO acros

of wheat owned by Mr. H. A. Suggitt, of Coaldale. This field was in potatoes iu 1912.

Water .was not applied until June 17, at a time when the crop was showing signs of

injury due to the dry period of May and June. The land was then hurriedly irrigated,

but the crop failed to recover and the yield was less than 20 bushels to the acre. This

land is at a lower level than the McArthur field of wheat, and the soil somewhat

heavier. In the application of water to this field there was practically no waste.

The following table shows the results for this field:

—

Irrigation. Duration
OF

Run.

Acre-Feet.

Rainfall from April to September inclusive feet...: 982

Total 1701

Average irrigation head cubic feet per second 2 91

The Suggitt timothy field consist? of 160 acres, and is located 7 miles east o£

Lethbridge. The water applied to thi.-^ laud was measured at a rating flume and the

waste over a 1-foot Cippoletti weir, the average irrigation head being 3-9 second-feet,

with a maximum of 7-1. The time required to irrigate this tract (twenty-one days)

was so long that although the growth at the upper portion of the field was very good,

the lower portion received the first water so late that the stand was poor. Had it been

possible to have irrigated this laud by the middle of June the yield, 1-07 tons per acre,

would no doubt have been materially increased. The soil of this field i3 a dark

chocolate loam representative of that for the lo\y land of the Coaldale district. The

following table gives the results obtained :

—
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Measurements were made to determine the quantity of water applied to 35 acres

of alfalfa owned by Mr. A. Haley, of Coaldale. A portion of this field had been in

alfalfa for five years, and the remainder three. A small irrigation head was used in

irrigating this field and the first watering was not completed nutil June 18; this was

followed immediately by heavy rains, making it impossible to commence cutting the

crop until July 2.

The land received its second irrigation commencing July 25 and was again cut

the last of August. The total yield for the two cuttings was 4-4 tons per acre. The
crop made about 8 inches of growth after this time, but it was not cut. This land is

adjacent to the McArthur wheat field, and the soil is similar. The table following gives,

the results of the measurements of water made:

—

Ierigatiox.
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The four fields of wheat had received very simihir preparation and had heen

cropped to grain for several years, except for field Xo. 3, which was in potatoes in

3912, and the difference in the yield is without doubt due to the time or lack of applica-

tion of water by irrigation. The three diagrams are so placed that the relation between

the rainfall, irrigation, and yield may be seen at a glance.

From April 29 to May 17 about 2 inches of rain fell; this, i^his the moisture that

was already in the soil, was sufficient to bring up the crop. However, this was followed

by a very dry period extending from May 17 to June 17, during which time the total

rainfall was less than one-half inch, and grain crops whicli were not irrigated suffered

in some cases to such an extent that the yield was reduced to 5 bushels per acre. As

the rainfall for 1913 is very similar to the average rainfall for this district, the

advantage of irrigation is very apparent. The field tliat was irrigated first, or before

the crop was permitted to suffer by the drought, produced more than twice the yield

upon the non- irrigated land.

It is apparent that delay in irrigation means reduced yields. Tlie first field was

irrigated before any injury to crop was noticed, the second was slightly affected, while

in the third considerable injury had been done even before the irrigation was com-

menced. Although the drought of late May and June did considerable damage,

further injury was done by the dry period during the middle of July, which was very

noticeable on fields that were not heavily irrigated in the early part of the season.

The effect of this drought was not so noticeable upon the forage cro^is other

than to retard the plant growth. This may be explained by the fact that there is a

great difference in the power of different crops to Avithstand drought. The shallow

rooting crops, such as the grains, may perish during a drought that will have little

or no effect iipon the more hardy or deeper rooted crops, such as the grasses, clovers,

and alfalfa. A drought that will kill the first-mentioned class of crops may not affect

the second further than to check plant growth until such time as the necessary

moisture is supplied. This power to resist drought also depends upon the period of

plant growth, as the older the plaiit is the better is its root system. From the

above, and a study of the rainfall, it is evident that grain crops will require practically

all the irrigation water necess_ary for good plant growth during the early part of the

growing season, and as forage crops require considerable water during the period of

plant growth, it is evident that the maximum quantity of water will be required at

the time when the grain crops must be irrigated. The necessity for the use of so

much water at one time may probably be modified to some extent by the practice of fall

irrigation.

The diagrams, plates 2 and 3, show the climatic conditions and water re(iuirements

of crops for southern Alberta, as compared with those for nine irrigation projects of

the United States Reclamation Service. See map for location of these projects.

On the right, plate 2, is given a temperature diagram which shows the maxinumi.

the average for April to September, inclusive, and the average yearly temperature

for the irrigated districts given in the column at the left. The diagram to the left

shows the period in days between the last spring and the first fall frost. It will be

noticed that the average temperature is lower, and the period between frosts shorter,

for southern Alberta than the average for the irrigation projects in the Ignited States,

with one notable exception, that of the I>lackfeet lU'oject in the United States, which

Jias a very short period between frosts.

These diagrams, however, are not a true eriteridu dt' the (hiratinn of the growing

season, as this small difference may be more than counterbalanced by the greater

amount of possible sunsliine, for the long, summer days of S(nithern Alberta. Diagram,

plate Jf, shows a comparison of the average montldy temperature for Medicine Hat and

Lethbridge, which is a fair average for the possible irrigable area of southern Alberta,

compared with that for two irrigation i)rojects of the United States.
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In the diagram to the right of plate 3 is shown the average annual rainfall, and
that falling during April to September, inclusive. To the left is shown the duty of

water, or the quantity of water applied to crop by irrigation, plus the rainfall from
April to September, inclusive, for the year 1013.

It will be noticed that the total quantity of water used, assuming that the precipita-

tion during the remainder of the year is not available for plant growth, varies less

than 2i inches from the average, except in the case of the Milk Eiver project, where

the total is but 20:} inches. This, however, is no doubt due to a large percentage of the

land being in grain. The quantity of water iised by crops in the Lethbridge district,

which is 25i inches, agrees very closely ^\•ith the average for all the irrigated districts

used.

The work for the Lethbridge district is based upon but one year's data obtained

upon 350 acres of land; however, as it agrees so closely with the average obtained for

nine large irrigated districts in the United States which have climatic conditions

and soil somewhat similar to that of southern Alberta, it indicates that 25 inches of

moisture during the period from April to September, inclusive, is very desirable for

good plant growth. A study of the rainfall diagram, plate 5, shows that the annual
precipitation for Calgary has exceeded 25 inches only twice during the last twenty-

eight years, and tliat the average precipitation for four stations in southern Alberta

is only 15 inches.

Your obedient servant,

Cx. D. WALTERS.

SOME PRINCIPLES GOVERXIXG THE DESIGN AND THE OPERATION OF
IRRIGATION SYSTEMS, by SAM G. PORTER, k.a., b.s., m. a.m. soc. c.e.

An irrigation system, like any other machine, must be designed to meet the

requirements of efficient operation. A machine may be perfect mechanically, and

built of the best material to be had, yet be worthless as a working unit because it

does not fulfil the practical reqviirements of operation. This analogy is not sufficiently

recognized by many wlio are responsible for the design and the operation of irrigation

plants. It is not the i)urpose of this paper to present a complete discussion of the

principles of design and construction of irrigation systems, but to emphasize one or

two important features which do nut usually receive sufficient consideration.

The design of many irrigation canals is based ou the theory that the required

carrying capacity of the canal depends solely on:

—

(1) The area to be irrigated;

(2) the duty of water, or tlic (luantity to b(> supplied i)or acre each season;

(3) the length of the irrigation season, or length of period required to

mature the crop irrigated.

These tliree factors, together with a proper allowance for losses, determine the

total quantity of water required per season, but they do not, by any means, determine
the necessary rate of delivery or carrying capacity of the canal. As a matter of fact,

this latter requirement is i)ractically independent of the second and third factors,

as stated above. In other words, it may easily happen that a canal serving a certain

area which requires 1-5 acre-feet per acre per season may need to be fully as large as

another canal serving an equal area, which requires 3-0 acre-feet per acre per season.
The reason for this will, I trust, be made clear by the discussion which follows.

It is the practice in India and Egypt to exi)ress the second factor, on duty of
water, iu tlie number of acres which a flow of 1 cubic foot per second will servo, while
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the third factor, or length of period of flow, is called the "base" of the duty. Usually

the "base" is the period required to mature the crop. It is sometimes used, however,

in a more restricted sense to apply to the period of maximum demand, called by
Buckley the " period of pressure."''^ Likewise Parker uses the term in both ways, to

express tlie length of the irrigation season, and also as " the interval between successive

waterings."- In American practice, duty was formerly expressed in acres served per

second-foot, often without defining the length of period of flow. This, of course, was
very indefinite. Now it is usually expressed in depth of water applied, or in acre-feet

per acre per season, and the maximum demand as a certain depth applied in one

month, or a certain percentage of the full season's duty in one month.

As already pointed out, the total quantity required for the season does not deter-

mine the required rate of delivery, for it does not take into consideration the fluctuat-

ing character of the water requirements. The demands through the season are never,

under any circumstances, uniform. To state the quantity required per month, rather

than per season, is better, but even the arbitrary division into months many not always
' meet the conditions imposed. The base should be that period, of whatever length,

V7ithin which important crops under the system must receive an irrigation, or, tliis

being delayed, will sufi^er in consequences. The length of the period will be influenced

by the climatic conditions and the nature of the crops. In Egypt, for instance, the

principal crop is cotton, and it has been determined that it requires an irrigation once

in eighteen days. The base in that ease should be eighteen days and the capacity of the

system determined on that requirement.

The question arises, will this principle apply to conditions in southern Alberta?

The climatic conditions of a short season, but long days of bright sunshine, produce

a short, intense growing season which necessitates the crop being urged through the

growing stage without opportunity for a set-back, otherwise either the yield will be

materially reduced or the date of maturity will be too far prolonged, or both. TIence

the maximum demands are concentrated within a very short period.

Not to be provided with a reasonable irrigation within that period will mean
practical failure, or at least dry-land returns to most crops. It may be called the

critical ijeriod, and its length should be the 'base' used in comptiting the required

rate of delivery. Probably a fair statement of its length as applied to average con-

ditions in southern Alberta is fifteen days.

A chart appearing elsewhere in this report entitled "Diagram showing the effect

of rainfall and irrigation on crop yield" under the report of the Duty of Water

investigations presents a very striking illustration of the above argument. It will be

noted that the McArthur wheat, irrigated at the proper time, produced 31 busliels

per acre, the McArthur and Stewart wheat irrigated nine days later fell off 15 per

cent in yield, and the Suggitt wheat irrigated sixteen days later fell off 37 per cent.

It is also worthy of note that a delay in applying the irrigation likewise delayed the

date of maturity of the crop.

In arriving at the conclusion that fifteen days, or thereabouts, is the length of

the critical period and is to be used as the base in our computation, it does not

necessarily follow that all the land under the system must be provided with an irri-

gation within that time. Two important factors need to be considered in that con-

nection : first, what is termed the " irrigation factor," or the percentage of the entire

irrigable area which is likely to be irrigated during any one season; and second, the

percentage of the area which is in- crops whose water requirements are of an exacting,

nou-drought-resisting nature. It is essential that crops of this class, in whicli may
be included grains, garden produce, sugar beets, etc., be provided with water promptly

when needed. On the other hand, such crops as alfalfa, while requiring a greater

total amount of water during the season, are less exacting in their demands, and

' " The Irrigation Woiks of India," page 275 ef seq.
2 "The Control of Water." rage 632.
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can suffer a delay with less permanent injury. It will then serve his own interest,

no less than the efficiency of the system as a whole, for the irrigator to plan to water

his forage crops as much as possible before and after the critical period during which

all the water supply, and perhaps more, is required to save the more perishable crops.

It is evident that the greater the proportional area in one crop of an exacting nature,

the greater the allowance necessary for increased capacity during periods of pressure.

Ordinarily the irrigation factor will not exceed 80 per cent. For illustration let

it be assumed that 75 per cent is a fair figure. Then with 25 per cent of the land

idle, and say 25 per cent in crops whose requirements are of the less urgent nature,

50 per cent must be watered during the critical period.

The depth which will be required for one irrigation will, under ordinary practice,

vary from 0-3 feet to 0-8 feet, and will average 0-5 feet.

On the above assumed basis, the system shovild be designed to deliver 0-5 feet

depth to 50 per cent of the irrigable area in a period of fifteen days. This is equiva-

lent to 0-25 acre-feet per acre in fifteen days, or 0-0167 acre-feet per acre per day,

equal to 0-0033 second-feet per acre, or a net capacity of one second-foot for each 120

acres. Frequently only one irrigation will be applied in this climate on certain

crops ; but just as great a capacity, if not greater, is required to deliver that one

irrigation at the proper time as for three or four irrigations, extended over the entire

season, because the major part of the land will want it at one and the same time.

The above serves to emphasize the importance of a proper diversification of

crops, in order that the water requirements may be more evenly distributed. It also

emphasizes the importance of reservoirs for storing water during i)eriods of low

demands for use during periods of pressure.

The old system of constant flow delivery has given place almost universally to

the more practical rotation system. But in adopting the rotation method of delivery

instead of the constant flow, the extreme should be avoided. That is, the rotation

period must not be made too long. This point has been brought out in discussing

liie capacity to be provided for in designing the system. It may be presented from a

p.Trtially diflerent point of view. ^Vhat is meant by going to the extreme in rotation

is giving each farmer enough water to thoroughly irrigate his entire irrigable area

in one short run. It is better to divide it into two or three runs, so that he will always

have at least a small quantity at his disposal within a short period rather than the

whole quantity at once, and being compelled to wait correspondingly longer between

runs. In other words he can come nearer meeting the agricultural requirements

with a flow two days out of each ten. or three out of each fifteen, than if he has one

run of six days in each thirty. It is in every way fairer to the water user, for if he
receives a run only once in thirty days, and must take it in- his turn, it may come
either before or after the fTme he most needs it. On the other hand, his neighbour's

turn comes just at the period of greatest need and produces muc]i greater benefit.

Such an arrangement works an injustice.

It is much easier to plan a system of distribution where the rainfall is negligible.

Rainfall introduces complications. Where the irrigator is of an optimistic disposi-

tion, and likewise strongly disposed to avoid unnecessary labour, he is likely to post-

pone his irrigation to the last possible moment, on the prospect of a providential rain

making it unnecessary. The hoped-for rain does not come, the farmer is thrown

behind in his work, the water demands become congested, the irrigation system is

overtaxed, and the crops sufi'er by the consequent delay.

Engineering design and operation management are of primary importance, but

for ultimate success they must be supplemented by the co-operation of the water users

themselves, who must exercise foresight and skill in their own methods. Results are

the measure of success. A loss of five dollars an acre more or less, in crop returns,

either by not being able to deliver the water at the time it will do the most good, ot

by not properly handling it when it is delivered, is sufficient evidence that the

machine is not properly doing its \\-')rk.
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Alfalfa on the A. Haley Faiin, Coaldale, Alberta. l)uty i>f Water. I'.H.'l
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Fish ladder in Canadian Pacific Railway Company's dam near Rouleau,'sa'!skatchewan'!''""'"°^'





Siipph' Lateral, \). J. McArthur Farm, Coaldale, All>erta-





Kaling Hume v iti, Water Stage K^gister. W . Jf. Pawson Farm, Coaldale, Alberta. Duty of Water 1 913.





Diverting Water fnjiii a Field Lateral li. S. Pawson Farm. Cualdale, Alberta.

Canvas dani in fxjsition. B. S. Pawstm Farm, Coaldale, Alberta.





Showing two views ot a Cippoletti weir witli Water Stage Ref^nstci-. A. Ilalev l-'aiin, Coaldale,
Alberta. Duty of Water. 11113.
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Photo, by i". H. I'eters

Delegates of Seventh Annual Convention of Western Canada Ii-rigation Association, having
luncheon at Whitney's farm near Lethbridge, Alberta, on August 7, 1913.

i'hoto. by F. H. Peters.

Delegates of Seventh Annual Convention of We.stL-rn Canada Irrigation Association on motor
trip at Lethbridge, Alberta, on August 7, l'J13.
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Photo, by M. H. French.
Wooden flume over Galienne coulee on Strong and Day's ditch near East End, Saskatchewan.

Phot.). ).>• M. H. French
Kenneth Sinclair'.s reservoir near Gull Lake, Saskatchewan.





Photo, by P. J. Jennings.
Concrete weir built by the Canadian Pacific Railway Company in Moosejaw creek at Moose Jaw,

Saskatchewan, to store water for industrial purposes.

Photo, by P. J. Jennings.
Rock-fill crili dam built by the Canadian Pacific Railway Company in Moosejaw creek near

Rouleau, Saskatchewan, to stoie water for industrial purposes.





Photo hy ^r. H. French.
Steel flume over Frciichiiian River on Morrison Brothers' ditch near East End, Saskatchewan.

Phot... l.y ^^. H. French.
Morrison Brothers' ditch near East End, Saskatchewan.





Simplex Meter Register.





W. ami L. K. (jinli \- Simplex Water Stage Register. Used in Duty cif ^\'at^|•. l!ii;{.
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No. 1.

EEPOET OF THE SUPERINTENDENT OF WATER POWER.

Ottawa, March 31, 1914.

W. W. Cory, Esq., C.M.G.,

Deputy Minister of the Interior,

Ottawa.

Sir,—I have the honour to submit the following report concerning the Water
Power Branch for the fiscal year ending March 31, 1914, together with the attached

reports of the engineers in charge of divisions.

In the early part of the year, the head office of the branch moved into more com-
modious quarters in the Union Bank building, where every reasonable facility is

afforded for the work. Several urgent additions have been made to the staff, partly

by transfers from other branches of the department, but mainly by competitive
examination through the Civil Service Commission of Canada. The most important
transfer is that of Mr. Percy Wilkinson, from the Accounts Branch of the Interior

to act as accounts clerk. Mr"! Wilkinson has, by his long experience in the depart-

ment, and his knowledge of accounting, proved a most efficient and effective member
of the staff. Accountants have also been attached to the permanent offices in the

west, and have, under Mr. Wilkinson'^ direction, worked out a simple and complete
system of accounting and costing, which is of great benefit to the work generally, and,

at the same time, has relieved the engineering executive officers of a great deal of

difficult and tedious administration.

The work of draughting at head office under the direction of Mr. B. E. Norrish,

M. Sc, Chief Draughtsman, has assumed very considerable proportions. At present,

there are five draughtsmen engaged in the plotting of field notes and the preparation

of final plans to accompany the various reports of the; field engineers.

Very satisfactory progress has been made in all field work carried on under the

direction of the hydraulic engineer, Mr. J. T. Johnston, whose report attached hereto

covers this work in detail. The Hydraulic and Hydrographic Surveys in the provin-

ces of Manitoba and British Columbia have been gradually extended and developed in

a highly satisfactory manner. Full reports of this work are in the press and will be

available for general distribution shortly.

The report on the extensive porfer and storage investigation of the Bow river

above Calgary will be issued very soon. Realizing the importance of the Bow River

waters to every phase of the development of the district through which it flows, and

of the urgent necessity of having a practicable conservation scheme worked out, and
put into practice without delay, the investigations covered by this report have been

carried to completion with all reasonable thoroughness and every possible despatch.

They have been exceedingly gratifying, showing that it is economically feasible to so

regulate the flow of the Bow river by means of storage works in its upper waters as to

warrant the development at six power sites of over 45,000 continuous 24-hour W.H.P.,

all within 50 miles of the city of Calgary. At the same time, it has been shown that

the use of these waters for power purposes above Calgary need not conflict with the

consumption of the same water below Calgary for irrigation purposes; rather would

the regulation proposed for power purposes be a decided advantage to the extension

25—viii—li
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of existing irrigation systems to their ultimate capacity, and would also ensure future

encouragement for additional irrigation projects.

All the present power and storage projects within the Bow River basin have been

authorized under the Dominion Water Power regulations, which provides for all that

is essential in present-day conservation principles regarding water-power development

in the way of limited grants, reasonable return to the Crown for the privileges, con-

tinuous control and periodic regulation of rates to consumers, the best possible phy-

sical use and continuous beneficial operation. Care has also been taken to make all

the present power developments on this river conform to any future comprehensive

echemfe which may be put into practice.

AU the field work in connection with the report of similar investigations of the

Wimiipeg river in the province of Manitoba have not yet been completed; but it is

expected that a full report covering this work by Mr. Johnston will be ready for dis-

tribution during the coming fiscal year.

In connection with these surveys, it is very encouraging to know that a large

power development proposed by the Winnipeg Power Company at Great Falls has

been made certain, so far as its physical features are concerned, and commencement
of construction work facilitated greatly by the complete surveys that have been car-

ried on under Mr. Johnston's direction. Eminent engineering and financial authori-

ties, connected with this proposed development, have spoken in the highest terms of

the work done and the results accomplished.

During the year the Calgary Power Company has completed the construction of

a 12,000 horse-power project at Kananaskis falls on the Bow river, which will be oper-

ated in conjunction with its other plant on the same river at Horseshoe falls. These

two developments will be in a position to supply the local power market for several

years to come.

Owing to financial stringency, the city of Prince Albert has been compelled to

temporarily suspend construction operations on its hydro-electric development at La

Colle falls. North Sjxskatchewan river. It is hoped that more favourable conditions

will prevail in the near future, and that this very important and desirable project

may be carried to successful completion.

Several important power development propositions have been before the depart-

ment during the year to supply the Edmonton power market, but so far actual con-

struction operations have not been commenced. The department has been called

upon to make a very careful and complete investigation of the power and storage

possibilities within economic radius of Edmonton. This has involved a great deal of

difficult work in new and extensive territory which has been carried out in a quick

and satisfactory way. A fall report covering this work is appended. There is an

enormous amount of very important and, in some cases, essential work which should

be undertaken by engineers of this branch in connection with the liydraulic investi-

gations of the three prairie provinces, but it has been found impossible to do so with

the limited staff and funds available. A preliminary effort has already been made
to cover the essential features of this new work, and it is confidently expected that

it will be properly looked after within reasonable time. An effort has been made to

begin a systematic study of evaporation, but this work cannot be properly organized

until technical officers ean be exclusively assigned for this work. Very satisfactory

co-operation has been realized with the director of the Meteorological Service of

Canada in connection with the extension of meteorological stations at strategic points

for waterpower investigations. Effective co-operation of immediate benefit has been

arranged with the director of the Geological Surveys of Canada in connection with the

investigation of the branch, particularly with regard to Mr. Hendry's power and

storage investigations on the Bow river. A full report by Mr. C. Camsell, B. Sc,

Ph.D., of the Geological Survey, on the geology of the Bow Biver basin has been

furnished for publication along with Mr. Hendry's report. A similar report is being
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arranged for the Winnipeg river investigations and will probably be published along

with Mr. Johnston's report.

In connection with the Panama Pacific Exhibition at San Francisco, the four

National American engineering societies have organized an International Engineer-

ing Congress. It has been deemed wise to take advantage of this occasion to have

the water-power developments, and the latent power resources of Canada, made

known in the best possible manner to the engineers who will attend. Arrangements

have been made for Mr. C. H. Mitchell, of the firm of C. H. and P. H. Mitchell,

Consulting Engineers, Toronto, to prepare and read two papers on the Water-powers

of Canada. It is expected that engineers of the Dominion Water Power Branch will

attend, and that some of the Provincial Government water-power engineers will also

make a special effort to be present, with the express object of securing as much active

interest as possible in the tremendous water-power resources of this country.

After a conference with Mr. William Hutchison, Canadian Exhibition Commis-

sioner, arrangements were made to have an exhibit of the Dominion Water-

Powers in the Canadian building at the exposition. This exhibit will take the form

of a large panoramic landscape bird's-eye view painting of the whole Dominion Irom

coast to coast, showing the main waterways of the country, the cities, railways, and

general topographical and political features. On this map will be indicated in some

manner the location of all the developed water-powers, and of as many of the unde-

veloped as possible, distinction being made between them. In front of this painting,

which will be of a semi-circular form as is employed in cycloramas, there will be

arranged a series of models of typical developed power plants from coast to coast.

These models will be as accurate representations as possible of the originals, and will

be chosen with the object of showing that practically every Canadian city to-day is

furnished with hydro-electric power from contiguous plants of considerable magni-
tude. Probably this feature of the power situation in Canada is little appreciated,

nevertheless it is a fact that, except a few cities in the middle prairies, there are

power developments to-day distributing power to every city in Canada. Furthermore,

these cities can be furnished with sufiicient additional power for any growth that may
arise during the next fifty years. For instance, Winnipeg has available dependable
power within economic distance, from the Winnipeg river, sixfficient to furnish all the

energy required by a city larger man Chicago.
It is hoped that the money spent in connection with this water-power exhibit

will cause many of the consulting engineers, who attend the Engineering Congress,
to return home through Canada and visit some of the power developments and thereby
realize the tremendous economic advantages that obtain for industrial and commer-
cial growth in Canada to-day, and also of what is possible in the way of future
development. If some of these eminent engineers who are often called into consulta-
tion in connection with investment of foreign capital in Canada, be made to under-
stand the power situation in Canada and the possibilities of future development, it

can be confidently expected that much foreign capital will be made avtiilable for the
development of water-power and of allied commercial industries,

I have been credibly informed that as a direct result of the visit to Canada a
few months asro of eminent geologists from all parts of 'he world, thousands of dollars

of foreign capital have been invested in mining industries in Canada. The money
spent by the Government in the entertainment of these geologists was therefore a
very direct and profitable investment. It is hoped that as much will be realized from
the money expended in connection with the engineering congress and the water-power
exhibit at the Panama Pacific Exhibition.

Following a resolution passed at the last session of the Manitoba Legislature
calling for a report by His Honour Judge Kobson, the Public Utilities Commissioner
of the province, on the water-power situation of Manitoba, this branch was called

upon to furnish Judge Robson, by December 15, 1913, with a report on the power
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possibilities of the province. This entailed the organization of an elaborate, quick

reconnaissance investigation of the less-known rivers of the province and the colla-

tion of all the available data of the better-known rivers. This was carried out in a

very acceptable fashion by the Manitoba Hydrographic Survey engineers under the

immediate direction of Mr. S. S. Scovil, the assistant chief engineer. A full report

*in the matter was presented to Judge Robson on December 15, and received his very

flattering commendation. This report was in due course presented to the Provincial

Legislature, along with Judge Kobson's full report. Much of the material in the

report has been specially requested by the Conservation Commission of Canada for

inclusion in their forthcoming report on the water-powers of Western Canada.

The Conservation Commission also requested the undersigned to prepare a

chapter for this same report on the water-powers of the Bow river: this has been

done. In connection with the report of the same commission on the water-powers of

British Columbia, a great deal of pertinent technical material has been furnished by
the chief engineer of the British Columbia Hydrographic Survey, Mr. Swan, and will

no doubt form a very important part of this report.

I regret to report the resignations of Messrs. P. A. Carson, B.A., D.L.S., Chief

Engineer, Eailway Belt Hydrographic Survey, Mr. D. L. McLean, B. Sc, Chief
Engineer, Manitoba Hydrographic Survey, and Mr. H. E. M. Ivensit, M.E., Eleotro-

Mechanical Engineer of the branch.

Mr. Carson's connection with the various surveys of the department has been a

particularly creditable one. He has occupied many technical positions of great

executive and professional importance to the lasting benefit of the- service. He has
resigned to go into private practice in Calgary, Alta»

Mr. McLean has carried out some very difficult engineering investigations in a

manner that has been very favourably commented upon by the eminent consulting

engineers connected with the department, and in a way that has proven satisfactory

to the department. He has left the service to accept an important professional

appointment with the Greater Winnipeg Water Supply Commission.
Mr. Kensit's connection with the department, although brief, has been an

unusually satisfactory one, and it will be very difficult, if not impossible, to secure

another professional officer with similar capacity for careful and cautious detail

investigation of economic engineering questions. Mr. Kensit has resigned his posi-

tion to accept the office of City Commissioner of the corporation of Prince Albert.

I regret to report the death by drowning of G. H. Burnham and A. E. W.
TIannington, engineers of the field staff, who lost their lives while actively engaged iii

the field.

Mr. William Ogilvy, D.L.S., who was connected with the Water Power Branch
for the last two years, died in Winnipeg after a brief illness resulting from exposure
in connection with survey work he was carrying on along the Winnipeg river, !^^r.

Ogilvy has occupied some of the most important executive positions in the gift of the

Canadian Government with great credit to himself and to the Dominion of Canada.
His association with the Water Power Branch has been an exceedingly pleasant and
profitable one to all its officers, and it is with great personal regret that his loss has
to be recorded.

In conclusion, I would state, that the fiscal year just ended has witnessed a

steady and permanent increase in the efficiency and effectiveness of all branches of

the work of the Dominion Water Power Branch. While the desired extensions of

the s 'ope of the Avork have not yet been reached, it is certain that they will be realized

in due time.

I have the honour to be, sir.

Your obedient servant,

J. B. CTIALLIES,

Superintendent.
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No. 2.

REPORT OF B. E. NOREISH.

Office of Chief Draughtsman^ March 31, 1914.

J. B. Challies, Esq., C.E.,

Superintendent, Water Power Brancli,

Ottawa.

Sir,—I beg to submit the following statement of the work of this office for the

fiscal year 1913-14 :—
The work assigned to this office may be classified under three heads, viz :

—

(1) The general draughting work ; the compilation and drawing of original plans,

maps, and diagrams to illustrate the reports of the branch ; the preparation of these

for reproduction by various processes, and their revision for publication.

(2) The filing of all the official plans in connection with the brancb.

(3) The publication and distribution of reports.

In May, 1913, the Union Bank building having been completed, new quarters

were secured therein for the draughting office which has, up to the present, provided

the necessary space for draughting tables, filing cabinets, etc. At the same time, to

meet the increasing demands of the work, a filing clerk and two draughtsmen were

added to the staff. The accommodation for the winter months of the engineers

engaged in the field during the summer, is somewhat difficult, entailing as it does the

placing of six additional men in an office already well filled.

The draughting work in connection with the compilation of original plans, maps
and diagrams, and general routine work, has continued to increase to such an extent

that two additional draughtsmen are required to successfully cope with the work.

A small press is used giving great satisfaction, and saving much time in printing

numbers and titles on plans for which purpose it is used whenever possible.

The installation of the photostat has done much to save time in the work of the

branch by the rapidity with which the constantly increasing amount of copying is

done. This demand for copies of plans, documents and printed matter of all descrip-

tions, will necessitate many minor improvements and changes in the photographic

room. It is not intended to discuss this work here, but the various features will be

fully dealt with in a future report when all the improvements conducing to efficiency

are completed.

A list of plans and maps prepared for publication during the past year is appended

herewith.

A new filing system has been introduced and all original plans are filed flat in a

large steel filing cabinet. Tbis cabinet is made in sections, each section containing

eighteen trays, each of which holds twenty-five plans. The plans are numbered con-

secutively in the order in which they are received. Two cards are made out for each

plan, one for the numerical, and the other for the alphabetical index. The plans are

also noted on group cards. The blue prints and Vandykes are rolled on round sticks

and kept in a pigeon-hole cabinet. This system of filing is very simple and efficient,

not only preserving the original plans, but rendering the checking of the files at

intervals a simple matter.

The publication and distribution of reports represents a very large amount of

work in this office. In the last year in addition to the annual report, there have been
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published reports on the Railway Belt Hydrographic Survey, the Bow River Power

and Storage Investigations west of Calgary, the Pasquia Reclamation Project, the

South Saskatchewan Water Diversion Project, and the Manitoba Water-powers.

The above reports are published as Water Resources Papers, Nos. 1, 2, 5, 6, and

7, respectively. These reports contain on an average two hundred pages of printed

matter, including many pages of tabulated stream measurement data.

Besides the printed matter of the above reports, one hundred and forty-four

photo-lith. plans and maps required personal supervision.

A distribution list has been prepared and arrangements made for the sending

out of these reports.

I have the honour to be, sir.

Your obedient servant^

B. E. NORRISH,
Chief Draughtsman.

LIST OF MAPS AND PLANS PREPARED FOR PUBLICATION DURING
THE PAST YEAR.

Title.

British Columbia Railway Belt, showing Hydrographic Survey District

and Gauging Stations. Scale, 35 miles to 1 inch.

Manitoba Hydrographic Survey, showing locations ot Gauging Stations.

Scale, 35 miles to 1 inch.

Profile of Power Section of Bow River, showing Proposed and Existing

Developments. Scales, Horizontal, 2j miles to 1 inch.

Vertical, 85 feet to 1 inch.

Plan of Winnipeg River basin. Scale', 50 miles to 1 inch.

Accompanying.

City of Winnipeg Municipal Plant. General Layout. Scale, 950 feet to 1

inch.

Winnipeg river. Profile showing Proposed and Existing Developments
Scales, Horizontal, UJ miles to 1 inch. Vertical, 60 feet to 1 inch.

Winnipeg river. Existing and Possible powers below Kenora. Scale, 17

miles to 1 inch.

City of Prince Albert. La Colle Falls Development. General layout.

Scale, 46 feet to 1 inch.

City of Prince Albert. La Colle Falls Development. Typical section of

Dam. Scale, 16 feet to 1 inch.

Pitt Meadows Reclamation. Scale, 1 mile to 1 inch.

Sumas Dyking Project. Scale, 6 miles to 1 inch

Annual Report, 1913.

Annual Report. 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Winnipeg Electric Railway. Pinawa Channel. General layout. Scale, Annual Report, 1913.

400 feet to 1 inch.

Winnipeg Electric Railway. Pinawa Channel Sectional Plan of Power
House. Scale, 16 feet to 1 inch.

Winnipeg Electric Railway. Pinawa Channel. Section of Power House.
Scale, 16 feet to 1 inch.

Western Canada Power Company. Stave River Development Key Map.
Scale, 2 miles to 1 inch. General layout. Scale, 400 feet to 1 inch

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.
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LIST OF MAPS AND PLANS PREPAEED FOR PUBLICATION DURING
THE PAST YEAR—Conchuied.

Title.

Western Canada Power Companj^ Stave River Development General
Plan. Scale, 40 feet to 1 inch.

Western Canada Power Company. Stave River Development. General

Section. Scale, 40 feet to 1 inch.

Calgary Power Company. Horseshoe Falls Development. General Lay-
out. Scale, 400 feet to 1 inch.

Calgary Power Companj^ . Horseshoe Falls Development . Plan of Power
House. Scale, 20 feet to 1 inch.

Calgary Power Company. Horseshoe Falls Development. General Sec-

tion. Scale, 16 feet to 1 inch.

Calgary Power Company. Horseshoe Falls Development. Plan o

Intake. Scale, 20 feet to 1 inch.

Calgary Power Company. Kananaskis Falls Development. General

Layout. Scale, 400 feet to 1 inch.

Calgary Power Company. Kananaskis Falls Development. Plan of

Power House. Scale, 16 feet to 1 inch.

Calgary Power Company. Kananaskis Falls Development. General
Section. Scale, 16 feet to 1 inch.

City of Prince Albert, La Colle Falls Development. General Section of

Power House. Scale, 8 feet to 1 inch.

Pasquia Reclamation Project. Plan of Cedar and Cross Lakes. Scale,

1,500 feet to 1 inch.

Pasquia Reclamation Project, showing area flooded. Scale 6 miles to 1

inch.

Pasquia Reclamation Project, Twenty-two Topographical Sheets show-
ing detail Surveys. Scale, 400 feet to 1 inch.

South Saskatchewan Water Diversion Project, Routes for Proposed City
Water Supply. Scale, llj miles to 1 inch.

South Saskatchewan Water Diversion . Sources of Fuel Power and Indi-

cations thereof. Scale, 35 miles to 1 inch.

Index Map, Railway Belt Hydrographic Survey. Scale, 35 miles to 1 inch.

Port Moody Sheet, showing Gauging Stations. Scale, 6 miles to 1 inch.

Yale Sheet, showing Gauging Stations. Scale, 6 miles to 1 inch

Lytton Sheet, showing Gauging Stations. Scale, 6 miles to 1 inch

Kamloops Sheet, showing Gauging Stations. Scale, 6 miles to 1 inch. .

.

Sicamous Sheet, showing Gauging Stations. Scale, 6 miles to 1 inch

Seymour Sheet, showing Gauging Stations. Scale, 6 miles to 1 inch

Donald Sheet, showing Gauging Stations. Scale, 6 miles to 1 inch

Spillimacheen Sheet, showing Gauging Stations. Scale, 6 miles to 1 inch.

Manitoba Power Survey, showing water-powers of southern Manitoba.
Scale, 19 miles to 1 inch.

Key Map of Bow River Basin (West of Calgary). Scale 4 miles to 1 inch.

.

Contour Map of Bow River Basin (West of Calgary). Scale, 4 miles to 1

inch.

Accompanying.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

fAnnual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, 1913.

Annual Report, and Water Re-
sources Paper No. 5.

Annual Report, and _Water
Resources Paper No. 5.

Annual Report, 1914.

Annual Report, and Water
Resources Paper No. 6.

Annual Report, and Water
Resources Paper No. 6.

Water Resources Paper No. 1.

Water Resources Paper No. 1.

Water Resources Paper No. 1.

Water Resources Paper No. 1.

Water Resources Paper No. 1.

Water Resources Paper No. 1.

Watxjr Resources Paper No. 1.

Water Resources Paper No. 1.

Water Resources Paper No. 1.

Water Resources Paper No. 7.

Water Resources Paper No. 2.

Annual Report and Water
Resources Paper No. 2.
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No. 3.

KEPOKT OF PERCY WILKINSON.

Ottawa, March 31, 1914.

J. B. CHALLIES, Esq., C.E.,

Superintendent, Water Power Branch,

Ottawa.

Sir,—I beg to submit the following report for the fiscal year 1913-1914.

SYSTEM OF ACCOUNTING.

For the better administration of the Water Power appropriation, the fiscal year

is divided into four periods, each of three months. Advances are made to each o^

the chief engineers in charge of field parties, upon their furnishing the office at

Ottawa with a statement, on a prescribed form, showing in detail for what purposes

the advance is required. At the end of each period of three months, the accounts

covering the period are prepared, and submitted to the Ottawa office, together with

the requisition for a further advance to cover the succeeding period. Upon the

receipt of these accounts at Ottawa, they are carefully checked and when considered

to be in order are submitted to the superintending accoimtant for final examination

-

GENERAL.

As a result of the increase in the technical operations, and the consequent increase

in the accounting work in Manitoba and British Columbia, it was found necessary to

appoint qualified accountants at. Winnipeg and Vancouver. Mr. C. Greenwood was

appointed to the Winnipeg office on September 30, 1913, and Mr. F. -MacLachlan tr^

the Vancouver office on January 1, 1914. Previous to these appointments being

made, the chief engineer at each of the above mentioned places was considerably

handicapped in his technical work as the accounts took up so much of his time.

During the month of March, 1914, a conference of the accountants of the branch

was held at Winnipeg, at which matters relating to accounts, records of instruments

and a system of costing were discussed. The advantages accruing from this confer-

ence are already nifiking themselves felt; as a result the accounts reach the Ottawa
office promptly, and in such condition that they are easily examined, and passed on
to the office of the superintending accountant, without unnecessary correspondence
and delay.

Number of accounts dealt with 425

Amount of accounts $138,763

Number of ehoques forwarded 716

STAFF.

The following statement shows the personnel of the staff employed on tl.e inside

and outside services, together with any changes that have taken plac^ during the j'car-
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STAFF REPORT FOR ANNUAL REPORT 1913.

Tjst of Employees^ Water Power Branch, giving the name, classification, and duties

of office of each.

INSIDE SERVICE.

Name.

Classification.

Division.
Sub-

Division.
Duties of Office. Remarks.

J. B. Challies, C.E.

Correspondence.

Miss C. J. Mcllmoyle.
Mrs. I. G.Elwell
Miss E. A. McKenzie.
Miss il . M . Spence
Miss M. C. King
Mi.ss L. J. Barber

Miss M. E. Murphy.

E. B. Bor^elly

Accounts, Supplies, etc.'

Percy Wilkinson

Drafting Room

.

B. E. Norrish.M.Sc...
A. M. Beale, B.Sc
F. W. Blander
G.E..Tones
W.L.Brown
S. Wittcn

Inspection of Construction.

R. S. Stronach

B

A
B
B
B
B
B

Temporary.

A
A
B
B
B
B

B

Superintendent.

Stenographer.

Messenger.

Accountant

.

Engineer in charge

.

Engineer
Draughtsman

Clerk.

Engineer.

Resigned Oct. 18, 1913.

From July 7, 1913.

From Oct. 6, 1913.

Transferred from the
B.C. Lands Branch,
J.in. 23, 1914.

Transferred from Immi-
gration Br., July 25,

1913.

Transferred from Ac-
counts Br., July 28,

1913.

From Aug. 12, 1913.

Transferred from Fores-
try Br., July 28, 1913.

Tran.>-ferred to Dom.
Parks Br., Nov. 1,

1913.
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STAFF REPORT FOR ANNUAL REPORT, 1913

—

Continued.

List op Employees, Water Power Branch, giving the name, classification, and duties
of office of each

—

Continued.

OUTSIDE SERVICE.

Name,

Head Office.

J. T. Johnston, B.A.Sc.
J. R. Bissett, B.A.Sc...
H. Edmondson

Duties of Office.

Hydraulic Engineer.
Engineer
[Engineer

W. Cook.

Manitoba Hydrographic and Power
Surveys.

D. L. McLean, B.Sc
S. S. Scovil, B.Sc
G. H. Burnham, B.A.Sc
S. C. O'Gradv. B.Sc
A. E. W. Hanington, B.Sc
A. Pirie
D. B. Gow, B.Sc
G. J. Lamb
E. E. Bankson

M. S. Madden, B.Sc.
T.J. Moore, B.Sc...
W.J. Ireland, B.Sc...
H. M. Nelson
Frank Allan
Claud Allen
P.J.Barry
E. B. Chalmers
A. P. Smith
F.S; Smith
C. Greenwood
W. H. Bartlett
J. Jarrett

Temporary Clerks.

W. H.Wallace

C. V. Cameron.. .

.

E.J. Budge
G. Ebner
A. E. Sidford
C. Hayes
S. W.A. Mackey.

Clerk.

Chief Engineer
Asst. Chief Engineer.
" Engineer

Junior Asst. Engineer.

Draughtsman.

Accountant . .

.

Clerk
Stenographer.

Asst. Engineer

.

Draughtsman.
Stenographer..
Stenographer..

Remarks.

Appointed May 13, 1913.
July 4, 1913.

Resigned Jan. 1, 1914.
Appointed Nov. 17, 1913.

Resigned Nov. 1, 1913.

Drowned July 15, 1913.

Drowned Aug. 22 1913.

To October 13, 1913.

From Apr. 15, 1913.

Resigned June 12, 1913,
Appointed Apr. 27, 1913,

May 7, 1913.
" July 28, 1913,

Resigned June 21, 1913.

Appointed Mav 12, 1913,

June 1, 1913.

Appointed Apr. 14, 1913.

Sept. 30, 1913,

June 5, 1913.

June 1,1913.

Appointed Sept. 1, 1913.

Made permanent Mar. 1, 1914,

Appointed Sept. 9, 1913.

Made permanent Mar. 9, 1914.

F'rom Sept. 26, 1913, to Jan. 3, 1914.

From May 15, 1913, to Sept. 13, 1913.

From Sept. 9, 1913 to Feb, 28, 1914,

June 7, 1913.

From Sept. 24, 1913.
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STAFF REPORT FOR ANNUAL REPORT, 1913

—

Continued.

List of Employees, Water Power Branch, giving the name, classification, and duties

of office of each

—

Continued.

OUTSIDE SERVICE.

B.C. Hydrographic Surveys.

Name. Duties of OflBce. Remarks.

P.'A. Carson, B.A., D.L.S
R. G. Swan, B.A.Sc
C. G. Cline, B.A.Sc, D.L.S
C. E. Richardson, B.A.Sc
E.M. Dann, D.L.S., Grad.S.P.S.
C.E.Webb
H.J. Kevs, B.A
K. G. Chisholm
H. C. Hughes
J.A.Elliott
F. MacLachlan
MissB. B. Allan
Miss W. M. Robinson

Chief Engineer
Asst. Chief Engineer
Asst. Engineer

Bow River power and storage

surveys.

M. C. HendrA% B.A.Sc
C. H. Attwood, O.L.S
B. Hogarth, B.A.Sc

Construction.

(a) Coquitlam Dam,

—

R. S. Stronach

A. T. Milner.

(6) La Colle Falls Power Plant,-
E. B. Patterson

Junior Asst. Engineer.

Accountant. .

.

Stenographer.

Chief Engineer.
Asst. Engineer

Inspecting Engineer.

Clerical Asst

Inspecting Engineer.

(c) Kananaskis Falls Power
Plant,—

K. H. Smith, B.A Inspecting Engineer

.

Resigned Sept. 1, 1913.

Appointed June 1, 1913.

Appointed Oct. 29, 1913.

Appointed Apr. 7, 1913.

May 13, 1913 to Aug. 23, 1913.

Appointed May 4, 1913 to Sept. 17, 1913.

Appointed Jan. 1, 1914.

Nov. 15, 1913. - -

May 1 to Oct. 10, 1913.

Transferred to Dom. Parks Br., Nov.l,
1913.

Transferred to B.C. Hydrographic Sur-

vey, Nov. 1, 1913.

Transferred to Man.
Aug. 31, 1913.

Hydro. Survey,

To Dec. 31, 1913, employed Jan. 1 to

Mar. 31 on Panama Pac. & Wpg. In-

dust. Exhibit.
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STAFF REPORT FOR ANNUAL REPORT, 1913

—

Continued.

List of Employees, Water Power Branch, giving the name, classification, and duties

of office of each

—

Continued.

Reclamation.

Name. Duties of Office.

T. H. Dunn, C.E., O.L.S....

O. W. N. Charlton, B.A.Sc.
J. D. Gardner, B.Sc
L.B.Lytle
J. L. Alton
J. C.Wilson
J. A. Owens
Philip Earnshaw

South Saskatchewan TT ater Supply
DiversionProject.

H.E.M.Kensit,Mem .Inst.E.E.

Mem. Am. I.E.E

International Waters Investigations

G. G.McEwen

Chief Engineer
Assistant Engineer.

Jr. Asst. Engineer

Engineer.

Board of Consulting Engineers.

3. R. Freeman, C.E., Providence, R.I.
C. H. Mitchell, C.E., Toronto.
J. B. McRae, C.E., Ottawa.

Remarks.

From May 14 to Oct. 10, 191.3.

May 22 to Sept. 30, 1913.

June 4 to Sept. 30, 1913.

Resigned June 20, 1913.

From .Tune 1. 1913.

I have the honour to be. Sir,

Your obedient servant,

PERCY WILKINSON,
Accountant

.
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No. 4.

EEPOET OF A. M. BEALE.

Ottaava, March 31, 1914.

J. B. Challies. Esq.,

Superintendent, Water Power Branch,

Ottawa.

SirJ—In my report on small water-powers (See No. 3, Part VIII, Annual Report,

1913) I had the honour to recommend that a technical officer of this branch should

inspect every site for which an application is received, that a careful study be com-
menced of the whole question of small powers, and that, until a fixed policy is for-

mulated, no small water power privileges be given without an inspection by a tech-

nical officer of this department. In August, 1913, an Order in Council was passed
amending the water-power regulations, so that powers of less capacity than 200 horse-

power can be readily dealt with. Consequent on this legislation, the recommendation?
mentioned above were approved, and, acting upon your instructions, I left for the west
on October 8, 1913.

I was instructed to inspect some twelve sites, for which application had been made
to the department, with a view to making definite recommendations thereon and to

inspect certain small water-powers that had actually been developed in the Dominion
parks and in British Columbia; facilities were also given for interviewing any jiuthor-

ities who were reasonably accessible from my line of travel. Since retnTnimr to
Ottawa in December, 1913, I have made a study of small powers,— water, oil, steam,

&c.— with special reference to the needs of farmers, and have already submitted a full

report of my investigations (See Part 13, hereunder) ; it will be suffici'^'it i^o^^ fo

summarize the results.

The study of small water-powers was instituted in the hope that at many places

a cheap and convenient source of power for the farm might be found. It was par-

ticularly desired to investigate the conditions in the settled portions of Manitoba,
Saskatchewan, and Alberta, where power facilities would be a decided boon to the
farmers. A careful study of physical conditions of stream flow in the prairies soon
made it plain that suitable sites for the development of a small amount of water-
power would be few. The conditions may be bi-iefly set forth as follows:

—

1. Flow.—The stream-flow in prairie streams varies between wide limits

and a ratio of 100 or more to 1 between maximum and minimum flow in any
season is quite a regular occurrence. In April or '^[^y a stream will frequently
overflow its banks, whereas in February the flow may be completely checked,
or at most be a mere " trickle."

2. Fall.—The gradient of the stream bed is generally slight, no abrupt fall

is found, and rapids are inconsiderable, those that arc found being as a rule

produced by gravel or sand-bars.

3. Banks.—These are freqxiently of easily eroded material, and cannot be

regarded as permanent, even under natural conditions. The obstruction of

flow by a dam would, in many cases, make it necessary to ensure the stability

of the banks by protective work of some kind; this v/ould entail almost prohibitive

expense.
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4, Dam.—The foundations of the dam would, at the best, consist of

impervious clay underlying a layer of sand and gravel of from 2 to 8 feet thick

;

in some cases this clay will be 2 or 3 feet thick, only, with gravel or sand

beneath. If it were desired to secure a head of 10 feet, the absence of actual

fall and the depth to impervious foundations would require a structure 12 feet

or more in height. The structure would require to be strong and the downstream

toe amply protected against scour. The discharging capacity provided would

have to be very large, to provide passage for the spring floods which would

otherwise not only endanger the stability of the dam, but might overflow the

banks above the dam and cut a channel completely around it. The cost of such

a structure would be excessive.

It will be seen, therefore, that the power available is very variable, being almost

negligible during the middle of winter; that the development is liable to meet with

disaster unless particular precautions be taken, and that the cost will probably be out

of all proportion to the value of the power which will be continuously available. There

are, of course, a few exceptions where one or all of the above conditions are modified,

to such an extent that the development of a small water-power may be feasible. It has

been noticed that the average settler is liable to overestimate the power and under-

estimate the cost; it is therefore respectfully urged that no development be authorized

except after inspection and recommendation by a technical officer of this branch. This

officer should base his recommendations upon (1) the engineering feasibility; (2) the

financial expediency; (3) the possibilities of other sources of power in the locality; (4)

the personal skill and resources of the applicant. It is thought that approval should be

withheld, unless the inspector is satisfied that the development will prove cheap,

reliable, and of real service to the applicant.

In the region north of the prairies, the conditions of stream-flow set forth above

are considerably modified. I have seen many places in Northern Alberta and Saskat-

chewan, where a small amount of power could be easily and cheaply developed; but,

at the present time, the region is unsettled and there is little demand for power.

For the present therefore the question of small powers in Northern Manitoba,

Saskatchewan, and Alberta is not pressing. Conditions alter largely in passing to the

mountainous portions of Alberta and to British Columbia. High head, permanent

banks, and rock foundations are everywhere to be found. The precipitation is high,

but the intense cold at the higher altitudes frequently seriously checks the winter

discharge.

The eastern slope of the Rockies is mainly included in Dominion parks, so that

there are no small individual interests to be considered. The existing hydrographic

organization of British Columbia is probably best fitted to supervise small water-

powers in that province. It is suggested that some unbiassed engineering advice might

be made available there, for the man who contemplates developing a small water-power.

I came across a development which, although excellent from an engineering stand-

point, and not unduly costly, was nevertheless a financial burden to the owner, who
had developed an amount of power out of all proportion to the requirements of the

locality. I was much impressed by the possibilities for small powers along the British

Columbia coast, where many have already been developed in connection witli the

salmon canning industry. The conditions seem almost ideal, excessive precipitation,

high heads, mild winters, rocky gorges forming ideal dam sites, and frequent storage

facilities.

With regard to the power prospects for the western farmer it is considered that,

under present circumstances, the best source is the gasoline or oil engine. It is not

thought that electric power will have a widespread application until central station

service at reasonable cost becomes available. In some cases, where cost is not a
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prime consideration, it is possible that a gasoline electric set with storage batteries,

switchboard, lighting fixtures, motors, and other electric accessories, may be installed,

entailing a capital cost of anything up to $3,000 and an annual cost of (including

fixed and running costs) up to $1,000, depending on the completeness of the installa-

tion, and the demands placed upon it. It is thought that the average demand for

power will be met by the cheap gasoline engine mounted on a skid; this engine could

be easily moved about and will furnish power for wood-cutting, feed-grinding, etc. A
gasoline engine can now be purchased at a cost which most settlers can well afford;

the very cheap make of engine may not perhaps be particularly reliable or efficient,

while a thoroughly reliable engine is by no means expensive. An automatic gasoline-

electric lighting set is now on the Canadian market, and is proving successful for light-

ing hotels and small settlements in the West. In the East it has been installed at some

summer homes, and, where purchased power is not available, has proved of value for

dairy-farms, both for lighting the barns, and providing power for the milking machines,

separators, churns, pumps, etc.

I would draw your attention to the fact that while the above recommendations and

statements in general are based on present conditions, these conditions are constantly

changing. I beg to recommend, therefore, that the technical officer who has charge

of the small water-power work be instructed to keep abreast of development, and keep

the figures contained in my full report up-to-date. If this be done, it will be possible,

when inspecting a site for which application has been made, to furnish valuable

advice as to the various methods of developing farm power and their cost.

I have the honour to be, sir,

Your obedient servant,

A. M. BEALE,
Engineer.

No. 5a.

EEPORT OF J. T. JOHNSTON.

General Report ox Outside Field Work.

Ottawa, March 31, 1914.

J. B. Challies, Esq.^

Superintendent, Water Power Branch,
Ottawa.

Sir,—I have the honour to submit herewith the following report regarding the
field organization and the general work carried on under the jurisdiction of the
Water Power Branch during the past year.

HYDROGRAPHIO SUR^TIYS.

British Columhia Uydrograpllc Survey.

During the first half of the past fiscal year, the Railway Belt Hydrographic
Survey v/as continued much along the lines of the preceding year. Full and careful

measurements were continued on all rivers and streams calling for consideration in

the interests of water supply, irrigation, or power, and new stations were established

wherever requirements demanded.

25—viii—
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At the end of September, 1912, Mr. P. A. Carson resigned from the position of

chief engineer of the Railway Belt Hydrograpliic Survey, in order to enter private

practice, and vpas succeeded by the assistant chief engineer, Mr. R, G. Swan. During
August, an agreement had been reached between the province of British Columbia
and the Dominion Government, whereby the Railway Belt stream-measurement work
should be enlarged to cover the entire province. The principal clauses of this agree-

ment were, that the Water Power Branch should assume responsibility for all hydro-

graphic survey work in the province, and should gradually extend the Railway Belt

work to cover the enlarged field. In order to be in closer touch with the provincial

authorities, the headquarters of the survey were moved from Kamloops to Vancouver,
and, for the purpose of economy and convenience of field organization, the territory

was divided into three divisions, each under charge of a divisional engineer, all under
the direct supervision of the chief engineer at Vancouver. The name of the survey

was to be changed to the British Columbia Hydrographic Survey, and the field

organization was given responsible charge of all general hydrographic work, both for

the Dominion and the province, the work for the province to be carried on, in extent
and nature, to the satisfaction of the provincial authorities.

The provincial district engineers and assistants were, so far as possible, consis-

tent with their duties under the Provincial Water Act, to co-operate with the hydro-
graphic field engineers, and the Provincial Government was to financially co-operate

with the Dominion for the carrying on of the work during the succeeding fiscal year,

upon a basis to be later determined.

During the months following, this agreement was put into active operation in

so far as the vote available would permit. The ofiice of the chief engineer was removed
to Vancouver, and the division offices were established. Considering the handicap
caused by lack of funds, very satisfactory progress was made in laying the founda-
tion for the new work, as will be seen by reference to Mr. Swan's full report (No. 6),

and the accompanying key plan hereunder.

The first stream measurement report for the Railway Belt, covering the measure-
ments up to the end of the year 1912, is now being printed as Water Resources Paper
No. 1, and should shortly be ready for distribution. Rapid progress is also being
made in preparing the second report to the end of 1913. The text of this report

which will be issued as Water Resources Paper No. 8, is now practically prepared,

and will be submitted to the printers very shortly.

Manitoba Hydrographic Survey.

The stream measurement work in Manitoba has been carried on vigorously and
continuously during the past year. Up to November 1, the work was under charge

of Mr. D. L. McLean as chief engineer, and, after his resignation on that date, was
carried on by Mr. S. S. Scovil, the assistant chief engineer. The entire work has

progressed in an entirely satisfactory manner, and continuous records of the run-off

of all the rivers of any importance within the settled portion of Manitoba are now
being secured. In addition to these rivers, miscellaneous measurements have been

made on the rivers along the eastern and northern shores of lake Winnipeg. These

rivers are difficult of access, and lack of settlement and transportation facilities has,

up to the present, rendered the securing of continuous measurements impracticable.

Readings have, however, been obtained under both summer and winter conditions,

and an approximate estimate of the discharge available for power is now possible.

The Nelson river is also receiving attention, and during the coming season, a regular

metering station will be installed thereon to secure a continiious record of its flow.

The first stream measurement report for the province of Manitoba is now in course

of preparation, and will be issued as Water Resources Paper No. 4.
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General Notes.

One of the interesting features, in connection with the hydrographie survey work,

is the evaporation station which has been established on the Lake of the Woods near

the entrance to Portage bay. This station has been very fully equipped, and a com-

plete record is being secured not only of the evaporation, but also of rainfall, tem-

perature, humidity, and meteorological conditions generally.

The evaporation data were especially desirable in connection with the Winnipest

river power studies, and the location selected is well representative of the condition^

throughout the entire central portion of the basin. The partially submerged tank if^

located on a raft suitably constructed to protect it from wave action. Careful daily

readings of all the instruments, and of the evaporation losses, are kept by the field

officers of the branch, and the results being gathered will form an exceedingly valuablf'

addition to the general meteorological information, now available in the district.

The enamelled staff gauges, which were commented on in the last annual report,

have been adopted throughout all stream measurement work carried on by this branch,

with most satisfactory results. The gauges are cheap, light, and durable, and stepf

are being taken to secure additional units to record in all a twelve foot variation.

It is proposed to install four automatic water stage registers during the coming

season, at points requiring especially accurate records. These gauges will be placed

on the Adams river in British Columbia, on the Winnipeg river at the Slave falls

metering station, on the Lake of the Woods at Kenora and on Lac Seul. At all these

locations, especial conditions exist which call for more accurate water level record^^

than can be secured by ordinary gauge reading methods.

Recommendations as to Future WorTc.

In British Columbia, it is highly important that aggressive steps be taken towards

establishing stations on the principal rivers in the northern portion of the province-

Due to lack of transportation facilities, this will, in places, be difficult to inaugurate

and to maintain. At the same time, it is possible to commence a systematic campaign

on the more important rivers and streams, and the gradual expansion of the work, a*'

the country becomes more settled, will naturally follow. These rivers in the north

form the basis of the future industrial life of that section of the province, and to^'

early steps cannot be taken towards securing an accurate knowledge of their discharge-

Similar conditions exist in northern Manitoba, and a similar policy of expansion'

is contemplated, as access to the rivers becomes available through the construction of

the Hudson Bay railway. The Xelson river is particularly important with its almost

unequalled power resources. The establishment of a permanent gauging station op.

this river during the coming season is particularly recommended, although some
difficulty will probably be experienced in locating a suitable and accessible station.

POWER AND STORAGE SUR\T<:YS.

Manitoha.

The field surveys in connection with the power and storage investigations of the

Winnipeg river have been practically completed during the past year. One small gap
in the bank contours, just above the diversion weirs of the Winnipeg Electric Railway

Company, still remains to be closed. When this is done, the plans will embody f>

complete contour survey of the Winnipeg river, from the mouth to the municipal

plant of the city of Winnipeg at Point du Bois. lii addition, there are sufficient datf>

now in the department to compile topographic sheets showing the flooded lands above

the city plant. Further detail work may be required along the Pinawa channel, in

25—viii—2i
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order tp finally deal v/itli the lands flooded by, and required for, the Winnipeg Elect.rif'

Railway Company in connection with their Pinawa plant, but the essential portion o^^

the field survey may now be considered complete.

A continuous study has been under way in this office based on these plans, looking

to the insuring of a broad scheme of hydro-electric development covering the entire

river in Manitoba. Work on this is now rapidly approaching completion, and the

results to date are covered in detail in Section 5b of my report. The final report will

be published at an early date as Water Resources Paper No. 3.

Throughout the past season,, an active field compaign of power investigation has

been carried on, in connection with the smaller rivers throughout the southern por-

tion of the province of Manitoba. The rivers surveyed in this work are the Assini-

boine in the vicinity of Brandon, the Little Saskatchewan, Mossy, Valley, Dauphin,

Fairford, Manigotagan, Whitemouth, and Brokenhead. These surveys are fully

covered in Mr. Scovil's report. No. 7. The work was entirely of a reconnaissance

nature carried on by light field parties. The object in view in all cases was not the

mapping out of a definite hydro-electric scheme of development for each of the rivers

in question, such as was being undertaken on the Winnipeg, but rather the determin-

ation of the existing power opportunities, and the securing of sufficient information

to estimate, with fair accuracy, what would be involved in the way of cost and of

construction, in connection with their development. The low discharges, which have

been recorded during the past year, have tended to discourage the hoj^e of extensive

power resources on a large number of the rivers in the southern part of the province;

but considerable possibilities exist in the way of development in conjunction with

auxiliary power, or from the discharge alone during the open season. Other rivers

due to storage possibilities show much better prospects. Persons interested in hydro-

electric development on these smaller rivers of the province should communicate with

the Water Power Branch, and secure definite information as to their possibilities

before undertaking extensive expenditures.

Alberta and Sashaichewan.

During the past season, extensive field investigations of the various power and

storage prospects in Alberta and Saskatchewan have been carried on by a light field

party under Mr. M. C. Hendry as chief engineer. These investigations have been

of two natures: first, the inspection of projects for which application had been made
to the department; and second, the investigation of power and storage prospects

which were of immediate importance to the general power situation.

The work did not involve any prolonged or detailed field work at the sites investi-

gated, such as was necessary in the Bow river work, and hence called for an entirely

different mode of attack. The field work was more of a reconnaissance nature, and
was carried on by a small mobile party, thus cutting down transportation charges to a

minimum. As a result, the extensive campaign marked out at the commencement of

the season has been satisfactorily completed in a most economic manner. The data

collected are first hand, and form a reliable basis upon which the policy of the depart-

ment can be administered in the district in question. Full details of Mr. Hendry's

work are supplied in his report, see No. 8.

Bow River Power and Storage Investiaations.

The report on the Bow river power and storage investigations, under final

revision during the past season by Mr. M. C. Hendry, chief engineer in charge of the

work, deals with the Bow river basin above Calgary, and is exceedingly comprehensive

in scope, covering in detail the entire ground, from the events leading to the inau-

guration of the work to the final conclusions and recommendations with respect to the
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departmental policy for the propei* administration of the power situation covered.

The principal features of the report are the new power sites discussed, and storaga

basins proposed. These have been summarized in the following tables.

Storage Development.—Table No. 1.

Power Developments.—Table No. 2.

Bow river.

Site.
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(1) A reconnaissance survey of the north branch of the North Saskatchewan

river from Prince Albert to the mouth of the Sipanok channel. The data

required here could be based upon plans now in the possession of the depart-

ment and could be secured by a small party involving but little expenditure.

(2) An investigation into the storage possibilities of the lakes to the north

of Prince Albert with a view to ascertaining the possibilities of diverting their

flow to the North Saskatchewan river in order to increase the low water discharge

of the same. This matter has been particularly pressed by the municipal

authorities of Prince Albert in connection with their hydro-electric undertak-

ing at La CoUe falls.

(3) An inspection of the possibilities of Jackfish and Beaver Hill lakes,

and also of what is known as the Kootenay plains reservoir in further connection

with storage investigations along the North Saskatchewan river.

(4) A reconnaissance investigation of the new power site now under con-

sideration at the Rocky rapids on the North Saskatchewan river.
"~

(5) A further investigation into the power and storage possibilities of the

Red Deer river, giving particular attention to storage possibilities in Gull lake

and power possibilities at the Canyon site.

(6) An investigation of the possibilities of power along the Brazeau river

in connection with applications now before this branch.

(7) A further investigation of the possibilities of power development along

the Bow river in the immediate vicinity of Calgary, in connection with applica-

tions now before this branch.

(8) An inspection of small power applications along the Shining Bank
creek.

(9) A reconnaissance power and storage survey of the possibilities of the

Bloodvein, Berens and Pigeon rivers flowing into the eastern side of lake

Winnipeg.

(10) A reconnaissance of the English river and basin, mainly with a view

to ascertaining its storage possibilities in the interests of the powers on the

\V*innipeg river in Manitoba.

CONSTRUCTION AVORK.

Coquitlam Dam.

The hydraulic-fill Coquitlam dam, which has been under construction at the

south end of Coquitlam lake by the Vancouver Power Company, is now completed.

The purpose of the dam is to raise the level of Coquitlam lake some 60 feet and thereby

store the surplus run-off for power purposes, in connection with the company's plant

at Burrard Inlet. A tunnel from Coquitlam lake through the mountains to Buntzen

lake, the direct balancing reservoir, supplies this stored water as required.

The preliminary work in connection with the construction was laborious and long

drawn out, due to the difficulty of transportation, and to the protective measures which

were enforced by the department for the safeguarding of the dwellers in tbe valley

below the dam, and of the water supply of the city of New Westminster. Tbe work

of actually sluicing the material into the dam was begun on October 7, 1912, and was

continued without interruption until July 8 of the following year, at which date the

dam was completed. A total volume of 427,000 cubic yards of material was placed

in the dam during these nine months. This shows a most satisfactory rate of progress,

once the initial preparations had been completed. Mr. R. S. Stronach continued in his

duties as resident inspecting engineer until the completion of the dam, and forwarded
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to this office, and to ITr. Freeman, consulting engineer to tlie department in this

connection, his weekly progress reports, covering thoroughly all features and conditions

involved in and covered by the construction of the dam. The services of Mr. Freeman
were retained until the completion of the dam, and he paid his final inspection visit

in company with the undersigned on April 11 and 12 last. Mr. G. E. G. Conway,
chief engineer of the Vancouver Power Company, Mayor Gray, Alderman Bryson, and
City Engineer Blackman of 'New Westminster were also present during this inspection.
The dam was, at this time, at elevation 491, i.e., 12 feet below regulated level. The
result of the inspection was entirely satisfactory to all concerned. A full history of
the construction of the dam is given in Mr. Beale's digest of Mr. Stronach's final

report, Xo. 96 hereunder. The final report of Mr. Freeman is also attached herewith,
and is worthy of careful consideration by all who are interested in the dam and the
water supply of New Westminster.

Kananaskis Power Plant.

At the time of writing the last annual report, the initial work on the construction
of the hydro-electric plant at Kananaskis falls on the Bow river by the Calgary Power
Company had been started. This plant is designed to operate in conjunction with the
company's first plant built at the Horseshoe falls. Mr. K. H. Smith, of the field

engineering staff of the Water Power Branch, was appointed to the position of resident
inspecting engineer during construction, to properly safeguard the interests of the
department. He proceeded to the ground towards the end of April, and forwarded
to this office full and satisfactory weekly progress reports up to the date of the comple-
tion of the dam.

The plans submitted by the company called for the development of a head of 70
feet. The general scheme of layout required a dam across the crest of the falls raising
the pond to regulated level, a power canal TOO feet in length on the right bank, and a
power station in partial excavation, with tunnels leading to and from the turbines, the
discharge taking place below the falls. In view of the uncertainty as to the found-
ation conditions, it was deemed advisable that the department should secure an expert
opinion regarding the safety measures to be required for the proper protection of all

interests concerned. To this end, the services of Mr. Freeman, as consulting engineer,
were secured, since he was already acquainted with the locality and general condi-
tions, having revised the plans of the Horseshoe falls plant about three miles below,
and since his inspection could be timed to coincide with his visit to the Coquitlam
dam. Mr. Freeman's visit to the site was made on April T, 8 and 9, in company with
the undersigned. As a result of his visit, he submitted definite recommendations, look-
ing to the safeguarding of the structures. These recommendations dealt principally with
the drilling and grouting of the foundations, the thickening of the spillway section.

and the proper regulation of the pond level, looking to the protection of the Canadian
Pacific Eailway bridge across the Kananaskis river, a short distance above the site

All these recommendations were subsequently carried out by the company. An alter-

native site for the dam about 5.50 feet below the one adopted was also recommended
by Mr. Freeman, as offering cheaper construction and more direct regulation. Ip
view, however, of the headway which had been made at the upper site, the latter

recommendation was not adopted by the company, and was not pressed by Mr. Free-
man.

The general course of construction was rapid and most satisfactory. It wa?
essential that the plant should be completed for the heavy winter load, and every
means was adopted to achieve this end. As a result, the plant was finally completed
in December and the power first placed on the transmission lines on December 27.

Mr. Smith's final report on the construction of the plant is attached as No. 11.
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City of Prince Albert Power Plant.

The Prince Albert municipal power undertaking is located at the La Colle falls,

on the North Saskatchewan river, about 26 miles east of the city. Preliminary work

on this plant was started in the spring of 1912, although it was well on towards th<*

following winter before active construction operations of any magnitude were under-

taken. The general layout consists of a lock adjacent to the right bank of the river,

a hollow reinforced dam spanning the channel, a stoplog controlled intake on the left

bank, a power canal 2,000 feet in length leading to the power station and an excavated

tailrace to the river below the falls.

Mr. E. B. Patterson, who acted as resident inspecting engineer for the depart-

ment throughout the construction operations, forwarded to this office his weekly

progress reports covering, in a satisfactory manner, the entire work. Very good

progress was made throughout the winter and during the following season of 1913.

The writer visited the site on April 23 and 24. Unfortunately, a break in the coffer

dam, on the previous day, Irad flooded the site of operations on the dam itself. Apart

from this temporary mishap, the work was being prosecuted vigorously and satisfac-

torily, with every prospect of a successfxil termination.

Unfortunately, due to the fnancial depression, which became increasingly mani-

fest throughout the latter part of the summer, the city was compelled to shut down

construction on the entire project. Instructions to this effect were issued to the city

authorities towards the end of July, and steps were taken to protect the uncompleted

works until such time as operations could be recommended. The dam at this stage

was completed from the right bank to a point about half way across the channel.

The protection of this section, from the possibility of damage in flood season, called

for careful consideration on the part of both the city and the Ambursen Company,

who held the contract for the building of the dam. Efficient steps were taken in this

direction and no ill effects have resulted to date. Careful oversight on the part of

the city should however be maintained, in order to ensure that the protective struc-

tures built are not allowed to deteriorate, or that the sluice openings left in the dam
for the passage of flood waters do not become choked or fall into disuse.

Mr. Patterson's report, up to the shutting down of the work, is attached as

No. 10.

Du Bonnet Falls Developm,ent.

Numerous applications of conflicting character have been before the department
from time to time, looking to the development of the Du Bonnet falls on the Win-
nipeg river. It was largely to establish a definite basis of development along this

reach in conjunction with the other rapids and falls of the Winnipeg river, that the

extensive field surveys along the river were undertaken. The various proposals along
the river from Lac du Bonnet to lake Winnipeg involving a total drop of one hundred
and ten feet, have been thoroughly examined and a final scheme of comprehensive
development decided upon.

This result had just been satisfactorily achieved, when the department was called

upon to deal with an application looking to immediate construction. This applica-

tion was that of the Winnipeg River Power Company, to whom all rights for the

development of the Du Bonnet falls had been assigned in July, 1913, by the parties

previously in control. Fortunately the department, as a result of the surveys of the

Water Power Branch, was in a position to immediately deal with the situation. The
company was ready to organize its final engineering investigation into the project toward

the end of August, and the writer proceeded to Winnipeg with detailed reports and

plans covering a scheme of development, which the department was prepared to

authorize. A full discussion was held on November 3 with the directors of the com-

pany, and the departmental proposals were fully explained. These proposals, it may
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be said, conflicted very materially •with those previously considered, which were based

on private investigation, and had in view the development of a particular site, with-

out regard to the power properties and capacities of the balance of the river. The
conference was entirely satisfactory, and the departmental plans and reports were

left with the directors, for submission to their engineers.

The engineers of the company proceeded to carry on very extensive field investi-

gations throughout the winter season, with a view to gathering such additional detail

as was necessary, and which was not already incorporated on departmental plans,

and also with a view to checking up and tying in, without a possibility of mistake,

the entire field data in the vicinity of the proposed development. These field investi-

gations are still under way, and are not likely to be completed for some little time.

In the meantime, it is satisfactory to note that the company's engineers have advised

that the previous plans and schemes of development be abandoned, and that the com-
pany accept the principles of development laid down by the department.

The successful issue which has been reached in securing the proper development

of this site, as a component unit of the broad scheme of hydro-electric development,

which has been mapped out for the Winnipeg river, already more than justifies the

power survey of the river which has just been completed, the full report of which
is now being prepared for publication as Water Resources Paper No. 3.

Proposed Cascade Power Plant.

Advantage was taken by the department of the construction, by the Calgary
Power Company, of the Minnewanka dam at the outlet of lake Minnewanka, to pro-

vide for the creation of a small hydro-electric power, available for utilization in the

Rocky Mountains park in and around Banff. Rights were retained by the Crown to

withdraw 150 second-feet from the lake at all seasons for this purpose. In addition

to this, an auxiliary storage of some 14,000 acre-feet was also available to the depart-

ment. A normal head of 64 feet can be economically developed at this site. The pre-

paration of final plans and specifications for the power plant was placed in the hands
of Mr. C. H. Mitchell, of the engineering firm of C. H. and P. H. Mitchell of Toronto,

and a member of the board of consulting engineers retained by the Water Power
Branch. Mr. Mitchell's initial report was published in the last annual departmental
report. Mr, Mitchell's report has since been revised to include a larger installation

than was first considered feasible, and the revised plans and specifications are now
finally prepared. Tenders for the construction of the plant could be called for at any
time.

In view of the fact that the site of this station is centrally located in the Rocky
Mountains park, and that the station when built will be constantly inspected by the

tourists who visit lake Minnewanka during the summer season, an aesthetic treat-

ment of the power station was desirable. In order to secure the benefit of different

ideas in this regard, a competition was arranged among the architectural students

of the Faculty of Applied Science of Toronto University. The competitors were
furnished with a set of the specifications covering the features to be kept in view,

and also with the engineering plans of the power station. Fifteen students com-
peted, and the designs submitted showed an excellent variety of architectural types.

The great majority of the plans showed splendid work, both as regards detail, general
execution, and originality. Several of the more pretentious designs are published
herewith.

RECLAMATION.

Pasquia Reclamation Project.

In the last year's annual departmental report, the report of Mr. T. H. Dunn,
reclamation engineer, covering the possibility of reclaiming the lands in the vicinity
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of Cedar lake, and along the Saskatchewan river below The Pas, was published in full.

The land in question consists of flat alluvial country, and is constantly in a

partial or wholly saturated condition, while at times extensive portions are wholly

submerged. The area affected varies from 400,000 acres, in the initial stages of

reclamation, to 2,000,000 acres, when the undertaking is finally completed. The sole

apparent possibility of reclamation exists in the lowering of Cedar lake from 11 to 12

feet, and thereby giving proper drainage to the lands adjacent to the lake, and to the

river immediately above. The soil in the affected district is exceptionally rich, and its

successful reclamation would be of untold benefit to the entire West, and more espe-

cially to the province of Manitoba.

The preliminary work carried on by Mr. Dunn during the season of 1912, and

covered in last year's report, has been supplemented by additional detailed surveys,

covering the route and work involved in the construction of the necessary drainage

canal. Mr. Dunn's work has been very thoroughly carried to completion, and his full

report is attached as No. 12B.

Columbia Valley Reclamation Project.

The Columbia valley project has in view the reclaiming of the bottom lands of

the Columbia Eiver valley south of the town of Golden in British Columbia. This

proposal has been persistent during the past year, and in May, 1913, Mr. T. H. Dunn
was asked to report on the general feasibility of the same. His report is appended

as No. 12A.

Recommendations as to future worJc.

At the time of writing, the more important reclamation work before the depart-

ment, involving Dominion land, and calling for further inspection and field investiga-

tion on the part of the field engineers during the present season, is as follows :

—

(1) A field investigation into the possibilities of reclaiming the land

bordering the south bank of the Saskatchewan river above The Pas.

(2) A field inspection into the possibilities of draining large areas of land

near lake Winnipeg to the south of the Winnipeg river.

(3) A field investigation into the benefits which would accrue from, and

what would be involved in, the lowering of lakes Winnipegosis and Manitoba,

in order to better drain the adjoining lands.

(4) A careful field inspection and report on the present status of the Sumas
reclamation project.

(5) A further progress inspection of the Columbia valley reclamation

project.

(6) A field inspection of the Silver creek reclamation project.

GENERAL.

Panama Pacific Exhibit.

The Panama Pacific Exposition was considered as offering an unexcelled oppor-

tunity for advertising the water-power resources of the Dominion of Canada, and,

at the instigation of the Water Power Branch, active steps were imdertakcn to

ensure that a water-power exhibit would be placed on view, which would, in a striking

manner, emphasize the power activities and opportunities of the northern half of the

continent. To this end, active steps were taken, towards the latter part of 1913, to

place the project on a definite footing.
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The scope and details of the proposed exhibit were determined upon, and, in

January, 1914, Mr. K. H. Smith, who had just completed his duties as inspecting

engineer on the construction of the Kananaskis Falls plant, was placed in charge of

its preparation. A full description and historj^ of the project to date will be found

in Mr. Smith's report.

Winnipeg Industrial Exhibit.

Upon the completion of the power studies of the Winnipeg river in Manitoba,

and the final design of the various concentrations proposed, it was considered that, in

view of the important results to the province at large, it would be advisable to bring

these results to the attention of the public in a striking manner. The method finally

selected, as best meeting the requirements, was the preparation of an actual model of

the entire reach of the river within the scope of the survey, accompanying the same
with a relief map of the basin, and suitable diagrams and tables setting out the

actual results secured.

The preparation of this exhibit was placed under charge of Mr. K. H. Smith to

be worked out in company with the Panama Pacific models. Work on the details ift

being prosecuted vigorously, and the history and progress of the undertaking is set

out in full in Mr. Smith's report. When completed, the exhibit will be set up in the

Industrial Bureau in Winnipeg, where free access to the public is assured.

International Joint Commission.

The work of securing and compiling data, in connection with the reference beforp
the International Joint Commission respecting the regulation of the Lake of the

Woods, has been continued throughout the year. The enormous importance of the

proper regulation of this lake, to the power situation of the Winnipeg river in Mani-
toba, renders it most essential that nothing be overlooked, which will have an effective

bearing on the final settlement of this question. The major part of the work, carried

on by the Water Power Branch in this connection during the past year, has been the

maintenance of continuous and ca.reful meterings recording the run-oS from th^

various outlets of the lake, both collectively and individually. Also the research into,

and collation of, old records covering the conditions of lake level and run-off, which
have existed in past years, has formed a most important phase of the investigations

When the reference in question comes before the International Joint Commission fo-"-

final settlement, it is hoped that the results of the extensive work which has been car-

ried on by the Water Power Branch will convincingly demonstrate the reasonableness

of, and necessity for, regulation in the lake within fijsed limits.

Red and Assiniboine Rivers' Survey.

The final compilation and plotting of the field notes of the Red and Assiniboiiip

rivers' survey was somewhat delayed, owing to the lack of drafting assistance in thf>

Winnipeg office. It was. however, continued as steadily as the circumstances would
permit, and the plans are now rapidly approaching completion. As soon as the plans
are in final state, and a covering report prepared, the whole will be submitted to

the Department of Public Works for further study, in connection with the navigatio^^

possibilities of the Red river. The plans (62 in number on standard-sized sheets, 3"^

by 40 innhos) cover the entire reach of the river, from the international boundary to

the northern limits of the city of Winnipeg, and are complete with soundings and
bank contours.
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Publications of the Water Power Branch.

The following list of Water Eesources Papers covers the publications which have

been issued, or which are in course of preparation by the Water Power Branch :

—

Water Resources Paper No. 1.—Eeport of the Railway Belt Hydrographic

Survey for 1911-1912 by P. A. Carson, B.A., D.L.S., Chief Engineer. Pub-

lished 1914.

Water Resources Paper No. 2.—Report of Bow River power and storage

investigations. (Bow river, west of Calgary) by M. C. Hendry, B.A.Sc, Chief

Engineer in charge of Surveys. Published 1914.

^Nater Resources Paper No. S.—Report on Power and Storage Investiga-

tions, Winnipeg river, by J. T. Johnston, B.A.Sc, Hydraulic Engineer of Water

Power Branch. In course of iH-eparation.

Water Resources Paper No. 4-—Report of the Manitoba Hydrographic Sur-

vey to the year ending 1914, by M. C. Hendry, B.A.Sc, Chief Engineer. In

course of preparation.

Water Resources Paper No. 5.—Preliminary report on the Pasquia Reclam-

ation Project, by T. H. Dunn, C.E., O.L.S., Chief Engineer in charge of Reclam-

ation Survey. Published 1914.

Water Resources Paper No. 6.—Report on cost of various sources of power

for pumping, in connection with the South Saskatchewan Water Supply diver-

sion project, by H. E. M. Kensit, M.I.E.E. Published 1914.

Water Resources Paper No. 7.—Report on the Manitoba Water Powers, by

D. L. McLean, S. S. Scovil and J. T. Johnston, compiled for the Manitoba Pub-

lic Utilities Commission. Published 1914.

Water Resources Paper No. 8.—Report of the British Columbia Hydro-

graphic Survey for 1913, by R. G. Swan, B.A.Sc, Chief Engineer. In press.

Water Resources Paper No. 9.—Report on Red river navigation surveys, by

S. S. Scovil, B.Sc, Assistant Chief Engineer of Manitoba Hydrographic

Survey. In course of preparation.'

Water Resources Paper No. 10.—General Guide for compilation of Water
Power Reports of Dominion Water Power Branch, prepared by J. T. Johnston,

B.A.Sc, Hydraulic Engineer of Water Power Branch. In press (limited edi-

tion).

Water Resources Paper No. 11.—^Final Report on the Pasquia Reclamation

Project by T. H. Dunn, C.E., O.L.S., Chief Engineer in charge of Reclamation

Survey. In press.

Water Resources Paper No. 12.—Report on small Water Powers and power

for farm, by A. M. Beale, B.Sc, Engineer in charge. In press.

That the entire season's field work has been carried on to a successful conclusion,

is due to the wholehearted and conscientious co-operation of the field engineers and

their staffs with the head office organization. The survey work necessary, in the inter-

ests of a proper administration of the water-power regulations, involved a more exten-

sive programme than the field organization of the branch warranted, and its successful

completion has only been secured by the continuous and eificient efforts of the field

officers.

I have the honour to be, sir.

Your obedient servant,

J. T. JOHNSTON,
Hydraulic Engineer.
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No. 5b.

PRELIMINAEY EEPORT ON WINNIPEG POWER AND STORAGE
INVESTIGATIONS.

Ottawa, Marcli 31, 1914.

J. B. Challies, Esq.,

Superintendent, Water Power Branch,

Ottawa.

Snj,—I have the honour to submit the following preliminary report, covering the

power studies which have been made to date on the Winnipeg river.

The extensive power studies which were inaugurated in 1911 by the Dominion

Water Power Branch along the Winnipeg river in Manitoba are now practically

completed, and a comprehensive report is now in preparation, covering in detail the

entire course of the field work and the results of the same, together with the conclu-

sions drawn, and general policy to be adopted by the department in consequence.

The progress of the field work and office studies has been briefly reviewed in the two

preceding annual reports, and it is intended to present here a general synopsis of the

same to date.

Scope of the Investigation.

In the preliminary mapping out of the scope of the investigation, the broadest

lines were laid down. The aim of the department was to dictate a definite and com-

prehensive scheme of water-power development along the river in Manitoba, which

would utilize to a maximum extent the full power resources of the river; this neces-

sitated the securing of complete and reliable data covering all features and aspects

of hydro-electric investigation.

The scope of the work involved the following phases :

—

(1) A preliminary reconnaissance of the power reach of the river by

engineers of recognized standing with a view to mapping out a systematic

method of attack by the field parties.

(2) A continuous profile of the power reach of the river, on which could

be based all the detail surveys.

(3) Detailed contour surveys with soundings of all falls or rapids at which

power concentration was determined upon.

(4) Contour survey of the river banks throughout the entire power reach

of the river.

(5) Determination of the locations at which the drop of the river could

best be centralized and developed.

(6) Design of layouts for such locations, in sufficient detail to permit of

fairly accurate estimating.

(7) Estimates of the capital cost of constructing the various plants pro-

posed, in order to compare the economic feasibility of the different sites.

(8) Estimates of the annual cost of operation of the various plants pro-

posed.



30 DEPARTMENT OF THE INTERIOR viii

5 GEORGE v., A. 1915

(9) Estimates of the cost of transmission from a typical site to Winnipeg.

(10) Establishment of metering and gauging stations, for the purpose of

obtaining accurate records of the river flow, and a thorough study of the same,

together with all existing records.

(11) Establishment of evaporation stations.

(12) Study of existing rainfall and temperature records, with effect ol

same on run-off.

(13) Close investigation into the question of storage in the upper waters

of the basin in all its aspects.

(14) Investigation into, and study, of prior water rights, and the relative

value and effect of the same.

(15) Adequate provision for future navigation.

(16) Close study of existing power plants, and of all existing interests on
the river.

(17) Study of present and future power market conditions and prospects.

(18) Recommendations for the carrying out of an aggressive policy of

hydro-electric development, also for insuring Government supervision of regu-

lation, both in connection with individual power plants and of the storage

conditions as a whole.

Inauguration and Course of the Survey.

In instituting an investigation with such far-reaching ends in view, it was essen-

tial that the department should be guided by expert engineering advice and opinion.

This was particularly the case, in consideration of the fact that the powers of the

Winnipeg are of such magnitude that they would call for the services of engineers

and engineering firms of outstanding reputatioin, in the actual design and layout of

the various independent plants. If the conclusions of the department were to be

made the basis of the hydro-electric development of the river, it was necessary that

such conclusions should be backed by recognized and reliable authorities in the

engineering world. To this end the services of Mr. J. R. Ereeman, C.E., of Provi-

dence, R.I., U.S.A., were secured in a consulting capacity to assist in the inaugura-

tion and organization of the field investigations. The services of Mr. J. B. McRa^,
C.E., of Ottawa, were likewise secured in connection with the inauguration and
organization of the work, and he was further retained to act as consulting engineer

throughout the full period of field and office investigations.

The power survey was inaugurated in the spring of 1911 under charge, in the

field, of Mr. D. L. McLean, B.Sc, of Ottawa, as chief engineer. The first field work
undertaken was the securing of a continuous profile of the river from lake Winnipeg
to the Lake of the Woods. These levels were referred to sea level datum, and were

based on the Canadian Pacific Railway levels at Lac du Bonnet. While the profile was

being run, a reconnaissance trip down the river was arranged, for the purpose of secur-

ing a comprehensive point upon which to base the detailed surveys afterwards under-

taken. The reconnaissance party consisted of Messrs. Ereeman, McRae, McLean, and

the writer; and the trip was made by canoe from Kenora to the mouth of the Winnipeg
river during the last week in August. The only section of the river not covered

was the reach including the Seven Sisters falls. The party was pressed for time

and considered that the Pinawa channel situation required the more urgent attention.

As a result of this inspection, detailed field work was at once commenced in the

vicinity of the Du Bonnet falls, and prosecuted vigorously, being completed in August,

1913. It involved a contour survey of the entire power portion of the river, extending
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from its mouth to the municipal plant of the city of Winnipeg at Point du Bois,

augmented by detailed cross-section work, with soundings at all falls and rapids and

possible power sites.

While the field work was being carried on, the plotting of the notes was proceeded

with in the Winnipeg office, and the final sheets forwarded to Ottawa as completed.

The field work covering the lower section from Lac du Bonnet to lake Winnipeg was

first carried to completion, after which the reach of the river below the municipal

plant of the city of Winnipeg was covered, and finally the reach of the Seven Sisters,

together with Lac du Bonnet and the Pinawa channel. As the finished sheets were

compiled and plotted, a careful study of the various power possibilities and systems

of concentration was carried on in this office by the undersigned, in collaboration with

Mr. McEae. A preliminary study indicated the sites at which cojicentration of the var-

ious heads would apparently make best use of the power resources of the river, and
provisional layouts were designed. Before making final decision and proceeding with

detailed layouts and estimates, the writer made a second visit to the Winnipeg river in

September, 1913, in order to make a further inspection of the sites proposed, with a

view to ascertaining their general adaptability to the layouts proposed. Consideration

of the foundation conditions was given particular attention in this connection. As a

result of this inspection, some alterations were necessary in the provisional layouts,

after which the detailed designs and estimates were proceeded with.

General Aim of the Power Study.

The main purpose in view in the inauguration of the power survey, and in the

subsequent working out of an hydro-electric system for the Winnipeg river in

Manitoba, was the maximum utilization of its resources. This involved provision for

the utilization of every foot of fall in the river, of which the development was

economically feasible. A study of this report, noting the head and tailwater elevations

which have been determined upon, will indicate that this aim has been attained,

and that the available power in the river has been conserved to the utmost. A
reference to the tabulated estimates will also serve to show that the concentrations,

which have been decided upon, are all commercially sound propositions, and that the

development of any one of the six sites will prove financially attractive, as soon as there

is a market for the output.

A full investigation of the power possibilities of the river necessitated a careful

study of the facilities for storage and regulation, in the upper portion of the basin.

While this section of the work is still uncompleted, sufficient information has been
secured, and investigation made, to establish the fact that a very complete regulation

can be attained, providing full use is made of the great natural storage reservoirs in

the basin. It is the intention to continue the investigations, covering this portion of

the work, until a complete system of regulation can be developed.

The Winnipeg river is classed as a navigable stream, and hence any hydro-electric

installation along its course must provide for the possible future utilization of the

river channel for water traffic. This feature has been carefully kept in view throughout

all the investigations which have been carried on, and full provision has been made
at each of the proposed plants for the incorporation of a lock 300 feet by 40 feet, with

15 feet of water on the sills. These dimensions can be increased if desirable. The
locks, with approaches, can, in all cases, be constructed in the future, without in any
way interfering with the operation of the power plants, nor will the provision for

lockage facilities incur any extra expense in the present construction or operation of

the developments. Particular attention has been given, at all sites, to the protection

of both the upper and lower lock entrances from the effects of cross currents, or draws,
in the direction of the power-house intake. It is not proposed that future locks must
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necessarily occupy the sites now proposed, but it is necessary to show that provision

can be made for navigation at any time in the future.

In addition to providing- for the incorporation of locks at the various sites, the

head and tailwater elevations have been so fixed, that the inclusion of these locks is

practically all that is required, in order to render available a continuous deep channel.

The power plants proposed practically, of themselves, canalize the river.

No portion of the cost of the locks with approaches is included in the estimates

for the various power developments.

Departmental Control of Regulation.

The necessity for an independent supervision of the regulation of the river, as

a whole, was recognized' at the outset of the investigations, and the detailed work in

connection with the layout and design of the individual developments emphasizes how
essential is the retention, by the Government, of the control, not only of the main
regulation in head waters, but also of a measure of direct supervision over the regula-

tion at the individual sites.

That this independent control is essential to the maximum advantageous use of

the river for power purposes, can be briefly depicted by the following instances :

—

1. A private control of the outlet of the lake of the Woods could completely shut

off the discharge therefrom for a period of several days, if it were of advantage to the

interests controlling outlets, to suddenly store water in the lake. The lake, with its

area of 1,500 square miles, would require an inflow of 12,000 second-feet (mean of six

years' discharge), for 161 days in order to raise its level four feet. It is conceivable

that circumstances might arise, whereby the above conditions might become partially

operative under private management, with the result that the Winnipeg river might
be deprived of one-half its flow (this being practically the proportion which the run-

off received from above Kenora bears to the total flow), for a considerable period, and
hence the entire system of plants in Manitoba, with all the interests dependent thereon,

would be deprived of a large proportion of the normal power available. In a time of

low water, the adverse consequences of such a condition can hardly be exaggerated.

2. Considering the question of regulation at the individual sites, the necessity of

a supervised control is best illustrated at the McArthur plant. The pond of this

plant is formed by Lac du Bonnet, the area of which, when raised to elevation 827,

will be 38 square miles. This provides unexcelled storage facilities for the McArthur
plant with its 18 foot head. These facilities may be made equally available to the 56

foot Du Bonnet plant immediately below the McArthur. On the other hand, a selfish

control of the McArthur station could so manipulate the flow, as to entirely cut ofi

the water from all the plants below for a period of several hours at a time. Such a

contingency is not to be anticipated in its entirety, but in a modified form it is to be

expected, since private interests at McArthur will not be concerned with private, and
possibly competing, interests on the lower river.

Other outstanding points along the finally regulated and developed river, requir-

ing a supervised control in order to harmonize conflicting interests, might be men-
tioned, i.e., the headwater regulation of the Tipper Seven Sisters plant, with its effect

on the diversion of a portion of the flow down the Pinawa channel, and on the tail-

waters of the proposed plant at Slave falls, also the regulation of the headwater ele-

vation of the Slave Falls plant, with a view to protecting the tailwaters of the muni-

cipal plant of the city of Winnipeg.
The fact also that the head and tailwaters of the various proposed and existing

plants are, in practically all cases, mutually governed each by the other, and that the

occasions for future conflict are practically unlimited under an individual control

of each plant, renders an independent regulation in the interests of all, absolutely

necessary.
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Discharge of the River.

The attached hydrograpli (Plate 2), gives the latest information with respect to

the run-off of the Winnipeg river. The discharges are plotted for three points, i.e..

Slave falls, Kenora, and Fort Frances. The drainage basin above Slave falls is

approximately 52,000 square miles in area, and is exceptionally well supplied with

lakes, which form natural reservoirs, regulating the river to such an extent that its

maximum yearly discharge seldom exceeds four times its minimum.
Actual meterings on the river have shown a minimum record of 11,700 second-

feet, and a maximum of 52,700 second-feet, the latter occurring on May 19, 1910.

These readings are based on a cable metering station established by the "Water

Power Branch just above Slave falls. Well-defined high water marks along the shores

would indicate that a flood of possibly 100,000 second-feet has taken place in the past.

The Winnipeg river offers excellent storage facilities in the upper reaches

(Plate 1), and by making full use of the same the flow can be very completely con-

trolled. A complete regulation of the river would produce a uniform flow of about
25,000 second-feet. By properly controlled use of the natural storage basins, Lake of

the Woods, Rainy lake, lake Namakin, Lac Seul, etc., etc., some of which are at pre-

sent being so utilized, the minimum flow can readily be raised from 12,000 to 20,000

second-feet.

It is on the above basis that the layouts along the river have been designed, and
the estimates worked out. At points where the whole flow of the river is available for

development, a preliminary installation, capable of utilizing 12,000 second-feet, with
provision for the subsequent addition of sufficient units to take care of a regulated

flow of 20,000 second-feet, has been developed, and is accompanied by corresponding
and final estimates.

Existing Plants.

It is not intended here to make more than passing reference to the existing

developments on the Winnipeg river. Two plants are now in operation, namely,

the plant of the Winnipeg Electric Railway Company, and the municipal plant of

the city of Winnipeg (Plate 3). Both plants transmit power to the city of Winnipeg
for general distribution for lighting and power purposes.

A.—The Winnipeg ElectHc Railway Company's Plant.

The Winnipeg Electric Railway Company's plant is located on the Pinawa chan-
nel about 59 miles from Winnipeg. The project was investigated by the Winnipeg
General Power Company in the year 1901, and the following winter was devoted to

transporting the material necessary to begin operation at the site. The plant was
practically completed by June, 1906. The Pinawa channel does not carry the main
flow of the Winnipeg river, but the natural capacity has been greatly increased by
extensive deepening and straightening. Three diversion weirs across the main and
secondary channels, divert into the Pinawa the water necessary to properly operate
the plant. A head of 39 feet is normally developed, there being installed (at present
five 2,000 k.w. and four 1,000 k.w. generators, making a total of 14,000 k.w. These
machines can be and frequently are run at 50 per cent overload making in all an
output of 21,000 k.w. or 28,200 water-wheel h.p. The entire output is transmitted to

the city of Winnipeg over a 65-mile transmission line at 60,000 volts, and there used
for the operation of the street railway system, and for general lighting and indus-
trial purposes.

25—viii—
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B.—City of^Winnipeg Municipal Plant.

The municipal plant of the city of Winnipeg is located at Point du Bois about

76 miles from the city. The project was first investigated in 1905, and in the follow-

ing year money was voted for the construction of the plant. Actual work was com-
menced on the spur railway in the spring of 1908, and, in the following January,

contracts were let for the construction of the hydro-electric works and transmission

line, together with other necessary equipment. The plant was completed and placed

in operation in October, 1911. There are at present installed five units, each of 5,200

h.p. turbine capacity at full gate. In the building, as at present completed,

there is room for an additional three unitSj which will be shortly installed, while the

necessary headworks have been constructed for the future inclusion of eight further

units. The normal head developed is forty-five feet. The present normal output of

the plant is 20,800 h.p. With the river regulated to 20,000 second-feet, there will be

available at this site 76,800 twenty-four-hour power. The entire output is transmit-

ted to Winnipeg over a seventy-seven mile transmission line, and there used for gen-

eral lighting and domestic and industrial purposes.

Reach of the River Developed.

The reach of the river covered in the power studies, extends from the mouth to

the headwaters of the municipal plant of the city of Winnipeg at Point du Bois, and

comprises practically the entire drop of the river in Manitoba (Plates 3 and 4). The

channel of the Winnipeg river follows the general trend of rivers flowing through this

district where the Laurentian granite lies practically on the surface. The river is, to

a large extent, composed of deep broad basins with but little current, broken by abrupt

changes in level at the various falls and rapids. These pitches take place at, and are

occasioned by, granite outcrops which are invariably in evidence on both river banks,

and in the stream bed. At such points, the bed rock, as a rule, forms a distinct ridge

at a higher elevation than the bed of the river in the pond above, and is in fact the

controlling feature governing the level of the lake-like expanses. As a result of these

conditions the falls are, as a rule, well concentrated, and the hydraulic gradient

between the various falls and rapids is usually negligible, a combination of circum-

stances which renders possible the utilization of practically the entire drop in the

river. The reaches below the Lower Seven Sisters and the Pinawa channel are the

only sections of the river where it has been necessary to sacrifice any considerable por-

tion of the drop.

The following tabulation illustrates concisely the natural conditions on the river

prior to development, and the altered conditions which will result from the develop-

ment of the available sites.
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Table Xo. 1.—Table outlining the Proposed Development of the Winnipeg river in

"Nfanitoba.

Proposed Conditions. Natukal Conditions.

Site. Tail
water.

Head
water.

Pine

DuBonnet

McArthur

Lower Seven Sisters.

.

Upper Seven Sisters .

.

Slave falls

Winnipeg Power plant

713

752

809

83.3

870

902

931

750

808

827

o7C

899

928

976

Head.
|

Falls. Tail
water.

37 Pine
j

Masqua
]

Silver .j

56 Whitemud !

Little du Bonnet ...
'•

Grand du Bonnet . .
'

18 2nd McArthur
;

1st McArthur
|

37 Lower Seven Sisters.

4th Seven Sisters .

.

'3rd Seven Sisters.

.

29 2nd Seven Sisters .

.

1st Seven Sisters. .

.

Div. Weir
26 Slave

Eight Ft
45 Point du Bois

JLamprey

713
722
728
750
762
770
806
812
834
851
859
867
876
888
902
921
931
962

Head
water.

Head.

722
727
749
762
770
805
812
818
850
859
867
876
886
899
921
928
962
978

9
5
21
12
8
35
6
6
16
8
8
9
10

U
19
7

31
16

Xote.'—The plant of the Winnipeg Electric Railway Companj- on the Pinawa channel is not included
in the above table, since it is not a link in the main river channel. Its head and tailwater elevations are
880 and 841 respectively.

Flooding and Pondage.

The flooding involved along the river by the construction of the plants will,

except at a few points, be wholly confined within the natural river banks. As the

banks, at practically all points, rise fairly abruptly from the water's edge, the flooding

involved is inconsiderable. A large portion of the river banks is still Dominion land,

and a reservation is being made of all lands which will be affected by the power
projects.

The pondage which will be available at each of the sit^s varies from 1,175 acres

at the Lower Seven Sisters to 38 square miles at the McArthur site. The latter forms
an unexcelled pondage basin, and one which can be utilized to the benefit of the

three plants on the lower reach of the river. The ponds available at the head of

the Pinawa channel, and above the plant of the city of Winnipeg may also, through
sympathetic regulation, be utilized to the advantage of the plants farther down the

river with smaller pondage facilities.

The tabulation hereunder illustrates concisely the flooding involved by the con-

struction of each. plant, and the pondage available at the same. The areas are not
exact, having been scaled off by planimeter from the topographic sheets, but represent

the actual conditions with fair accuracy.

25—viii—3^
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Table Nj. 2.—Table of Pondage and Flooding in connection with Proposed Plants.
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proposed hydraulic and electrical equipment, have been developed only in sufficient

detail to permit a fairly accurate estimate of the quantities and costs involved being-

made. It is not intended that the designs and layouts proposed, and the equipment

suggested, should be adhered to absolutely by any parties developing the power at

these sites. It is intended, however, that the basic elements of the design shall be

maintained as proposed, in the interests of the complete river development scheme.

These basic elements are: head and tailwater elevations, discharging capacity, and
stability and tightness of dam, power house, and contingent structures. The details

of the design, such as sections and plans of the power house, dam, ice sluices and

embankments, etc., have been standardized throughout all the plants, varying of

course according to the head and to the equipment at each site. In all cases, single

runner vertical turbines have been adopted. The reason for this standardization of

design was the convenience of having the cost of development at each site reduced to

the same basis, in order that the comparative merits of the different projects could be

ascertained. For this purpose of comparison also, the cost of the power is given in

terms of the power available at the low tension switchboard in the power house,

considering 75 per cent efficiency on a 24:-hour basis. This is considered conservative,

as an efficiency of 90 per cent has been claimed by the manufacturers for the turbines.

Xo estimate has been made of transmission costs, since it is impossible to anticipate

the future purposes for which the power at the various sites may be developed.

In view of the complete system of river development which is contemplated, as

well as of future navigation reqiiirements, ample discharging capacity at the various-

plants is provided.

It is recognized that the Winnipeg river is particularly favoured naturally by

its extensive lake area in the upper waters, and that rapid rises, such as are experienced-

in basins not so supplied, and in mountainous districts, do not take place. In the

future, however, when the river is fully regulated, it is reasonable to anticipate a

combination of circumstances which will result in moi'e sudden rises, and perhaps

larger floods than have been experienced. Such a combination of circumstances might
be a prolonged and widespread period of heavy rain, at a time when the reservoirs io

the upper lakes were all filled to high level. The surplus waters would then be

discharged at once. For this reason, discharging capacity has been provided at the

various plants along the river, to a larger degree than past floods in the river would
apparently require.

PROPOSED SITES.

Pirte FaUs Site.

The pine Falls site is established at the Pine falls, about Si miles above the settle-

ment of Fort Alexander and about 64 miles from Yv'innipeg. The tailwater of this-

plant is governed by the elevation of lake Winnipeg, there being but little drop^

between the foot of Pine falls and the lake itself. The headwater elevation, which

has been fixed with a view to fitting in with the general scheme of power development

for the entire river, has been placed at elevation 750 (Water Power Survey datum).
This elevation will flood out the Masqua rapids and Silver falls, and will slightly raise

the normal tailwater elevation of the Whitemud falls. In determining whether White-

mud falls could be more profitably attached to the Pine or to the Du Bonnet concentra-

tion, the governing feature was the elevation of the banks between Pine falls and
Silver falls. Flooding above the proposed regulated level requires extensive embank-
ments, and the drainage of land now settled and cultivated. The Whitemud falls has-

been incorporated with the Du Bonnet falls, as is set out in full hereunder. The
head available at Pine Falls site under normal conditions is 37 feet.
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The flooding involved will be about 375 acres, and consists entirely of land
directly bordering on the river front. The land in all places rises rather abruptly
•from the water's edge, and embankment will only be required on the left bank for a
-short distance above the power site. About 2,600 acres of pondage will be created by
the construction of the dam, and this will be increased by an additional 1,044 acres,
niter the Whitemud falls has been added to the Du Bonnet site.

Granite formation is in evidence on both river banks, and in the bed of the chan-
nel, throughout the entire length covered by the layout. Such assumptions as are
made, concerning the elevation of the rock in the rapids, are considered to be amply
conservative. The layout proposed will draw water directly into the power station
from a deep pond, and it is not anticipated that any trouble will be experienced from
frazil and anchor ice. Ice sluices below the power house will amply protect the racks
from all floating ice and drift.

The general layout of ice sluices, power house, and dam, forms a straight line
running diagonally across the river, the power house being located on an island close

to the left bank and below the lowest pitch of the Pine falls, so that the tailwater is

not affected by the same. Advantage has been taken of a natural gully on the right

bank 1o lengthen the free spillway.

The estimates for the power house have been calculated for two stages of develop-
ment. The initial development consists of six 10,000 h.p. units with electrical install-

ation in proportion. These six units will utilize the minimum flow of 12,000 second-
feet at 37-foot head with turbines operating at 8-10 gate, and provide a spare unit for

emergencies. The output available on the low tension switchboard on a 75 per cent
over-all cfficiicncy, and a 24-hour basis is 37,900 h.p. The final development will con-

sist of ten 10,000 h.p. units, providing machine capacity for the utilization of 20,000

second-feet, together with a spare unit for emergencies. The output of the final plant
will be 03,100 24-hour h.p.

At regulated pond level, the sluiceways will discharge 92,000 second-feet, in addi-

tion to which the cumpleted power station will provide for 20,000 second-feet. While
this latter is not considered to be a source of discharge available at all times, it.

nevertheless, forms an additional factor of safety. A 775-foot spillway with crest at

750 provides the necessary automatic check of the pond level, should the sluice control

for any reason be neglected. With pond level at 753, a total discharging capacity of

135,000 second-feet h available. The headworks of the plant will withstand a pond
level of elevation 757.

Provision for a lock with approaches has been made on the left bank ,of the river.

The Du Bonnet Falls site.

The Du Bonnet Falls site is located about 10 miles above the proposed Pine Falls

•concentration, and about 64 miles from Winnipeg. As was referred to above, the tail-

water of tjiis site will, upon the completion of the development as is finally proposed.
be controlled by the headwaters of the Pine Falls plant. The method of development

suggested at this site contemplates concentration at the tout of the Little du Bonnet
falls. In the initial development, the tailwater will be governed by the natural condi-

tions now existing at Whitemud falls and Avill normally be about elevation 762, giving

a head of 46 feet. In the final development, it is proposed to add to this head an addi-

tional 10 feet, to be obtained by blasting a channel through the rock ridge over which

the Whitenuid fall pitches. The final tailwater elevation will be 7."i2, that is, 2 feet

liigher than the regulated high-water level of the Pine Falls site.

The removal of the Whitemud falls by blasting will result in a rapid current in

the vicinity of Island No. 2, a short distance below the Little du Bonnet falls. Fnder
present conditions in the river, this point becomes choked with accumulations of ice

during the winter season, and lowering the reach 10 feet will accentuate the condi-
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tions favourable to the disposition of ice at this point. On the other hand, the flooding

out of the Du Bonnet falls, and the replacing of the same by a deep and extensive

pond, will largely reduce the present tendency to produce frazil ice, and tend to better

the conditions at Island No. 2. Before a final determination can be made as to the

effects of lowering the reach 10 feet, and the best means of remedying the same, fur-

ther investigation should be made in the vicinity of the island with a view of deter-

mining the nature of the river-bed. Should conditions warrant it, the question of

concentrating the head at this point rather than at the Little du Bonnet falls might

be advisable, although the capital cost of such a location would be considerably higher

than that of the layout discussed herein. The further field investigations into this

alternative site should consist of soundings and borings, in the river bed, and are of

a chairacter such as can best be undertaken by whatever company or interest under-

takes this development.
The regulated headwater has been placed at elevation 808. In the layout pro-

posed, the dam spans the river along the crest of the Little du Bonnet falls and drowns

out the entire Grand du Bonnet drop, raising the normal headwaters of these falls

by about two feet. The resulting flooding consists only of some 360 acres, and neces-

sitates about one mile of embankment on the left bank of the river. The embank-

ment wiU not, at any point, withstand a head greater than 8 feet and can be cheaply

constructed. A pondage of about 1,700 acres will be created. Solid granite forma-

tion is in evidence throughout the entire site covered by the layout. Assumptions

were made as to the elevation of this granite along the crest of the falls, after a care-

ful inspection on the ground, and it is considered that the assumptions are fully war-

ranted. No ice troubles need be anticipated in connection with drawing the water

into the turbines from the pond. The undisturbed area above the plant, combined

with the favourable location of the ice sluices, will fully protect the plant from trou-

bles either from frazil or floating ice.

In the general layout, the power house has been located on the right bank sdong

the shore line below the Little du Bonnet falls, and is connected to the high land by

means of three decked ice sluices and a corewall embaul\ment. A curved concrete

dam from the outer end of the power station, spans the river, following what is con-

sidered to be highest rock in the river-bed. The spillway portion of the dam is con-

nected to the high land on the left bank by means of a concrete corewall embankment.

The estimates for the power station and for the whole development have been

calculated for initial, intermediate and final installations. The initial development

will consist of the seven 10,000 h.p. units adjacent to the dam, and will provide for

the utilization of 12,000 second-feet at 46-foot head. This installation practically

leaves one unit as a spare for emergencies, with the turbines operating at 8-10 gate,

and renders available at the switchboard 47,000 24-hour power. The headworks of

the remaining units will be sufficiently constructed to support the stoplogs and racks,

leaving the balance of the station to be added when required. The intermediate

development consists of twelve 10,000 h.p. units, the additional five being adjacent to

the initial installation, and will provide for the utilization of 20,000 second-feet

regulated fiow at 46-foot head, the output available being 78,500 24-hour power. The
final development will consist of fourteen units providing for the utilization of

20,000 second-feet at 56-foot head, the additional 10 feet being obtained as referred

to above, by the removal of Whitemud falls, and will render available 95,500 twenty-

four-hour power.

At regulated level, the sluiceways will discharge 72,000 second-feet at full opening.

The free spillway, 400 feet in length with crest at elevation 808, will automatically

control sudden rises in the river. The total discharging capacity, with pond at 811,

considering the power station also available, is 118,000 second-feet. The headworks

are designed to withstand a pond level of 815.

Lockage facilities can be installed upon the right bank whenever required.
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McArthiir Falls site.

The McArthur Falls site is located about 4 miles above the Du Bonnet site, and

62 miles from Winnipeg. The tailwater will be directly governed by the regulated pond

level of the Du Bonnet project. During times of low water, there should be but little

loss due to hydraulic gradient, between the crest of the Du Bonnet dam and the

tailwater at the McArthur site. During times of high water, however, there will

undoiibtedly be some such loss. In consideration of this, the tailwater of the McArthur
site has been placed at 809 under normal conditions, and this elevation is used through-

out the calculations and estimates. The headwater elevation proposed is 827. This

elevation will drown out the first McArthur falls, and will raise Lac du Bonnet to

practically high water level, thus making it directly available for local pondage. A
head of 18 feet will be created.

As the high water marks along the shore indicate an elevation of 827 in extreme

floods under- natural conditions, the question of flooding cannot be considered as

introducing entirely new conditions. Some 2,500 acres will be flooded, the greater

part of this land being located at the western end of the lake. An item covering the

flooded land involved has been included in the estimated cost of the development. The
pondage facilities which Lac du Bonnet will render available are i;nexcelled, there

being 38 square miles of surface area included within the 827 contour. This extensive

area possesses a double advantage in that the necessary local storage can be obtained

without any appreciable loss of head, a matter of considerable importance in a low-

liead plant. The storage facilities here available are out of proportion to the require-

ments of the McArthur development above, and in order that the maximum benefits

may be derived therefrom, the storage should also be made available to the Du Bonnet
project. As the headwater of the Du Bonnet layout forms the tailwater of the

McArthur, the Lac du Bonnet pondage can be made instantly available to the two
plants, providing some independent supei'vising control is exercised. It is only by
some such single control that maximum utilization can be made of the power resources

of this reach of the river. A selfish regulation of the lake could completely shut off

the water for considerable periods from plants below.

In the general layout, upon which the estimates have been based, the power
station spans the western channel, the river being at this point divided by a large

central island. The power house is connected with the left bank by means of ice

sluices and a corewall embankment. The eastern end of the power station, resting

on the island, is connected to a long section of alternative embankment, sluiceway and
spillway forming a dam, which runs longitudinally with the island. This dam, while
of considerable length, is for the most part low, and the cost of its construction is not
excessive. The eastern or main channel of the river is spanned by a 975-foot concrete
spillway with crest at 827. Although the layout described has been adopted for

purposes of securing an estimate as to the cost of work at this site, it is recognized that

the contours and general formation at the second McArthur falls permit of various
layouts, no one of which apparently offers any great outstanding advantages. Several
alternative schemes were considered and investigated. To finally determine the most
economic of the various possible designs, would require a very careful detailed

estimate of each, assisted by further boring and sounding operations in the field. It

is considered that the layout discussed herein will form as economic a development
as is possible at this site under the conditions which must be met. In view of the
regulated level being placed at 827, and of the fact that it is not desired to exceed this
elevation to any extent if possible, ample free spillway has been provided, the main
section being 925 feet in length, referred to above, and a second section 750 feet in
length forming a portion of the dam across the island.

An initial installation of eleven 2,500 h.p. units at full gate with corresponding
electrical equipment and with normal operating load corresponding to S-10 gate open-
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ing on the turbines, has been provided, giving sufficient capacity to utilize 12,000

second-feet at 18-foot head with one spare unit for emergencies. The available output

of 24-hour power at 75 per cent efficiency is 18,400 h.p. The final development will

consist of seventeen 2,500 h.p. units, supplying machine capacity for the utilization

of the regulated flow of 20,000 second-feet. The final output available under the same

conditions as above will be 30,700 h.p.

Twenty-one 20-foot sluices, with sills, at 812, provide for the discharge of 81,000

second-feet at regulated level without considering any discharge through the power
station. The 1,725 feet of free spillway will take care of 16,000 second-feet with 2

feet over the crest, and should, within this limit, cope with the most sudden rises

which may be anticipated. The total discharging capacity with pond level at 829,

all sluices open and the power station in full operation, is 134,000 second-feet. The
headworks of the plant will withstand a headwater elevation of 832.

Provision has been made on the central island for the installation of lockage
facilities when required.

The Seven Sisters reach.

The two proposed Seven Sisters developments are located on the main channel of

the Winnipeg river, which is here divided, a portion of the flow taking place thi'ough

the back or Pinawa channel, upon which is located the power plant of the Winnipeg
Electric Railway Company, and finding its way into the eastern end of Lac du Bonnet.

The discharge in the river, over and above that necessary to properly operate the Win-
nipeg Electric Eailway Company's plant, is available for development throughout the

reach of the Seven Sisters falls. As a result of this division of the river, it will not

be profitable to undertake the development of the Seven Sisters reach until such time
as the river has been r^iilated. For the purposes of present discussion, it has been

assumed that a mean flow of 8,000 second-feet takes place down the Pinawa channel.

With a 20,000 second-feet regulated flow, this will leave 12,000 second-feet available

for the two Seven Sisters plants. Estimates covering a development capable of utiliz-

ing this flow have been deemed sufficient for the purpose of demonstrating tbe cap-

abilities of the two sites. -

In working out the power possibilities of this reach, with the utilization of every
available foot in view, two governing levels were already fixed. The regulation of Lac

du Bonnet to elevation 827 forms the governing feature at the lower end of the reach,

while the diversion weirs of the Winnipeg Electric Railway Companj' across the main
channel at the upper end, present conditions which must be fully considered in any
scheme of development contemplated.

Lower Seven Sisters site.

The lower Seven Sisters site is located about 19 miles above the McArthur, or

8^ miles above the town of Lac du Bonnet and 52 miles from Winnipeg. This site

contemplates the development of the lower five drops of the Seven Sisters falls. Other
feasible locations than the one herein discussed are available. A thorough exploration

of the foundation conditions would necessarily precede any active construction ojipr-

ations, and would definitely locate the most favourable site. The assumptions which
are made for the purpose of estimating on the layout under consideration are thought
however, to be in every way conservative, and as favourable conditions a? those

assumed, are undoubtedly available.

, The tailwater elevation has been assumed at 833, six feet being allowed for the

hydraulic gradient in the river between the site and the regulated Lac du Bonnet.

The headwater is placed at 870, the river banks permitting this raising of the water

without necessitating embankments. A head of 37 feet will be available under nor-
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mal conditions. Raising the water to 870 will flood some 70 acres of land, consisting
entirely of the steeply sloping banks in the immediate vicinity of the river. A pond
of 1,175 acres will be created.

The whole site, so far as conld be determined from inspection and sounding
through ice cover, is underlaid with granite formation. Should borings fail to sub-

stantiate these preliminary soundings along the line of the dam as now laid out, fur-

ther exploration above and below will undoubtedly reveal conditions as favourable as

those assumed. Provision for the protection of the plant from frazil, anchor and
floating ice is similar to that already discussed in previous layouts. The water will

be drawn directly into the turbines from a deep, still pond, and the racks protected
from floating material hy a sloping curtain wall and ice sluices.

In the general layout considered, the power house has been placed adjacent to the

right bank, and is connected thereto by the ice sluices and a short embankment.
Leaving the outer end of the power station, the dam curves 67 degrees through the
arc of a circle, and is extended as a tangent to the left bank. The power station is

designed to contain six single runner vertical turbines of 10,000 h.p. capacity at full

gate. This will- supply machine capacity for the utilization of 12,000 second-feet at
37-foot head, with the turbines operating at 8—10 gate opening. At 75 per cent effi-

ciency, 37,900 24:-hour power is available at the switchboard. One spare unit is pro-

vided for emergencies.

At regulated level, 870, the sluiceways at full opening will discharge 81,000

second-feet. The power station itself is designed to utilize 12,000 second-feet, while

the Pinawa channel in times of high water will pass at least 11,000 second-feet. This
gives a total of 104,000 second-feet which can be passed down the river without exceed-

ing regulated level. A 700-foot spillway, with crest at 870, is provided for automatic
regulation should the same become necessary. Three feet over the crest will discharge

12,000 second-feet. In all, 130,000 second-feet can be cared for with the pond at

elevation 873 ; to this must be added the Pinawa discharge. The headworks are con-

structed to withstand a pond level of 877.

Lockage facilities can be provided on the right bank.

Upper Seven Sisters site.

The upper Seven Sisters site is located about 4 miles above the lower site, and
55 miles from Winnipeg. The tailwater under normal conditions in the river will be
at 870, i.e., the proposed regulated headwater level of the plant below. The regula-

tion of the headwater of the upper plant involves several questions which require

careful investigation before a final decision, as to its elevation, can be reached. The
discharge down the Pinawa channel varies with the elevation of the water above the

weirs, but can be regulated completely by the control dam now in position across the

head of the channel. The elevation of the water level above the diversion weirs

directly affects the tailwater level of the. proposed development at Slave falls, and the

interests of this latter plant will be best served by maintaining the wat^r level above
the weirs as low as possible. It is necessary then to maintain the water level above
the weirs at such an elevation as will discharge down the Pinawa channel a sufficient

flow to properly operate the Winnipeg Electric Railway Company's plant. At the

same time, since the weirs are non-regulated, the water level above will rise with the

stage of the river. The net result is that the headwaters of the upper Seven Sisters

plant must be maintained during times of low water at such an elevation as will

divert 8,000 second feet down the Pinawa channel, and in times of high water at such
an elevation as will permit the discharge of the flood over the weirs with least inter-

ference to the operation of the Slave Falls plant. At present the data on hand with
reference to the various vital features outlined above is not sufficiently complete to

permit detailed studies being made as to the effects and results of the diverse condi-
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tions which must be cousidered. For the purpose of the present discussion, the head-

water elevation of the upper Seven Sisters has been assumed at 899, this being a fair

basis upon which the site can be investigated, and representing a fair mean of the

working conditions which will be met with in actual operation. A head of 29 feet

will be available, under the conditions assumed, and the development will drown out

the first and second drops of the Seven Sisters falls.

The banks in the vicinity of the site rise abruptly to elevation S9S. At this

•elevation, the ground elevation becomes approximately level, rising slowly as one goes

upstream. Eegulation to elevation 899 will result in considerable flooding and satur-

ation of the ground in the vicinity, unless embanking is resorted to. Provision has

been made for this in the estimates. A pondage of 2,600 acres will be created between

"the site and the Electric Eailway Company's weirs, and an additional 5,870 acres

will be indirectly available above the same. Upon the completion of the upper Seven

Sisters plant, it will be to the general advantage of all concerned, that the main weir

or a section of it should be removed, and thus place the regulation of the reach

directly with the upper plant. This regulation can only be satisfactorily attained

through an independent control.

Granite formation underlies the entire site and is exposed on the surface on both

river banks. It also projects above the water in the form of islands at different points

along the line of the dam. Protecting the plant from the formation of anchor and
frazil ice has been attained in a manner similar to that adopted at the plants lower

•down the river.

In the general layout, the power station is placed adjacent to the right bank and

forms, with the leeways and sluiceways, a straight line running approximately north

and south. At the south end of the sluices, the line of the dam turns to the south-

east through an angle of approximately 40 de^ees following the high rock, and form-

ing the spillway section. The spillway section has been extended out over the river bank

giving the total length of 600 feet, with crest at elevation 899. The power station is

designed to contain eight 6,000 h.p. units supplying machine capacity for the utili-

zation of 12,000 second-feet at a 29-foot head, the turbines operating at 8—10 gate

opening. This will provide a spare unit for emergencies. The output at the low

tension switchboard is 29,600 2-4-hour power.

The layout suggested will discharge 77,000 second-feet at regulated level through

the ice and sluiceway sections. This, together with the power" station and the Pinawa

channel, will provide for the passage of 100,000 second-feet, without exceeding the

proposed regulated level. A three-foot rise from this level, which all the headworks

will permit, will bring the 600-foot spillway into play, and raise the total discharging

capacity to 126,000 second-feet plus the Pinawa discharge. The headworks will with-

stand a pond level of 903.

Lockage facilities can be provided on the right bank.

Slave Falls site.

The Slave Falls site is located at the Slave falls, about 20 miles above the upper

Seven Sisters plant, and 74 miles from Winnipeg. The development will drown out

the Eight Foot falls 3i miles above and will raise the headwater level to elevation 928.

The contours of the rivor banks would here permit holding the headwater elevation at

950, and would render available a head of about 50 feet. A development of this head

would have been very attractive. The elevation of the pond level of the Slave Falls

plant must, however, be determined with reference to its effect on the city plant, and

the necessity of protecting the normal head of the latter. "With this end in view, the

level had been placed at 928 under normal conditions. The diversion weirs of the

Winnipeg Electric Railway Company previously referred to, eause a backing up of the
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tailwater at the Slave falls during times of high water. To counterbalance this loss

of head to the Slave Falls plant, the headwaters of the same can be controlled and
raised, to correspond with the rising tailwater, except during years of excessive flood.

This will not impair the head at the city plant, since the headwater of the latter

varies with the stage of the river. A 26-foot head will be available at the Slave falls.

A local pondage of 1,300 acres will be created which, with sympathetic supervising

regulation, could be augmented from the 8,000 acres of the city plant. One himdred
acres of land will be flooded immediately adjacent to the river, no embankment being

required. Granite is exposed on both river banks, and rises above the surface along

the line of the dam at the brink of the falls. The headrace has been laid out with

easy curves and, where necessary, has been excavated to a practically level bottom.

It is designed to carry 12,000 second-feet to the initial development, and 20,000 second-

feet to the final development at a rate of about 2.7 feet per second. This will secure

an undisturbed approacli to the plant leading from the pond above, and will prevent

all frazil and anchor ice troubles. Floating ice and drift will be automatically

discharged through the ice sluices at the lower end of the power house.

The power station is placed on the right bank of the river below the falls, and is,

connected with the high land by means of three ice sluices and an embankment, at

right angles to the line of the power station. The dam extends vipstream from the

power house and, curving through an angle of 88 degrees, crosses the river along the

crest of the falls.

The initial development consists of eight 5,000 h.p. units, with electrical installa-

tion to match. The output available on the low tension switchboard on a 75 per cent

efficiency and a 24-hour basis is 26,600 h.p. The final development will consist of
thirteen 5,000 h.p. units, the five additional being added to the south of the first

installation, and giving a total output of 44,400 24-hour power.
Twenty sluices are provided for the control of the river in addition to the

automatic spillway crest. In all, a discharging capacity of 82,000 second-feet is

available, with the headwater at elevation 928, not including the power station. The
headworks will withstand a pond level of 936, ample provision being made for the care-

ful regulation, which is here necessary. An intelligent control of the discharging
sluices of the dam can be utilized in protecting the discharge from the draft tubes^
by forcing the major portion of the current against the left bank of the river.

Provision for a lock, with approaches, has been made on the left bank of the river.

Summary of Available Power.

To briefly summarize the power situation on the "Winnipeg river in ^[anitoba,
there is 49,000 h.p. developed to date, 188,000 undeveloped h.p. available in times of
extreme low water on the river, and 357,000 undeveloped h.p. available when the river

is regulated to a uniform flow of 20,000 second-feet (Plates 5 and 6). As tliese totals

are given in terms of twenty-four hour power, the commercial power, which is available
from the development of the river, could be stated in considerably higher figures.

Estimates of Cost.

The estimates of the capital cost of the various sites have been standardized, tbe

same unit prices being used throughout. It is considered that these estimates arc

amply conservative. Wherever assumptions were necessary, liberal provision for even-

tualities has been made, in order that the development might not be made to appear

more favourable than circumstances warrant. In all cases, provision has been made
for access to the site by rail, or in the case of the Pine Falls plant, by boat. In each
case, 10 per cent has been allowed for contingencies, 5 per cent of this for engineering

and inspection, and 6 per cent -on the whole for one year for interest during construc-

tion.
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As pointed out above, in view of the fact that it is iiot possible to foretell at this

stage for what purpose the various plants along the Winnipeg river will be utilized,

whether for the purpose of transmitting power to the industrial centres of Manitoba
or for local uses at a particular site, the estimates of capital cost of development in all

cases have placed power on the low tension switchboaixl in the power station. The
object of the estimates has been primarily to arrive at the capital cost of the actual
development of the independent sites, and by means of standardization, both as to

design and as to unit prices, to compare the sites with each other from the point of
view of economic feasibility. Since the basis is standardized throughout, a study of
the results submitted herewith will be found most interesting.

For the purpose of ready comparison, the vital features as to output, installation

and estimated capital cost of development of the various undeveloped power sites have
been tabulated as follows:

—
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1. Undeveloped power on the unregulated river (12,000 second-feet) :

—

Main river (including 56 feet head at Du Bonnet). . ,

.

140,200

Seven Sisters reach 22,500

Undeveloped as yet at municipal plant of city of

Winnipeg 25,300

Total undeveloped 188,000

2. Undeveloped power on the regulated river (20,000 second-feet) :

—

Main river 233,700

Seven Sisters reach 67,500

Undeveloped as yet at municipal plant of city of

Winnipeg. . 56,000

Total undeveloped 357,200

3. Total power on Winnipeg river in Manitoba in terms of twenty-four hour
power at 75 per cent efficiency:

—

Unreeulated Regulated
flow. flow.

Undeveloped 188,000 357,200

Developed 49,000 49,000

Total. 237,000 406,200

4. Total capital cost of developing above plants :

—

To placing power on low tension switch in power
station $24,290,447.00

Mean cost per h.p. on a 75 per cent e£F. 24-hour basis 80.61

Mean cost per h.p. on basis of machinery installed.

.

53.35

The complete report covering in detail the entire power and storage investiga-

tions on the Winnipeg river, is now nearing completion, and will be published as

Water Resources Paper No. 3 at as early a date as possible. This report will

include all field and layout plans, together with full estimates and conclusions as to

departmental policy.

I have the honour to be, sir.

Your obedient servant,

J. T. JOHNSTON,

Eydraulic Engineer.
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No. 5c.

GENERAL GUIDE FOR THE COMPILATION OF WATER-POWER REPORTS.

(Water Resources Paper No. 10.)

Ottawa, March 31, 1914.

J. B. Challies, Esq.,

Superintendent, Water Power Branch,

Ottawa.

Sir,—I have the honour to submit the following general guide for the compila-

tion of water-power reports.

The increasing number of inspections and field investigations, on the part of the

engineers of the Water Power Branch, has rendered it desirable that some uniform

guide be prepared upon which the various reports forwarded to head office may be

based, so that they may, as far as possible, be standardized. At the same time it has

been noted that field reports are frequently forwarded lacking in essential

features which can only be supplied by the Engineer on the ground. In order to

remedy this, and at the same time provide a standard basis upon which reports can

be submitted, the undersigned has prepared the following general guide for the com-

pilation of water-power reports. In addition to this guide being utilized as the frame-

work of the report, it is also intended for use by the engineers in the field. A careful

study while on the ground, of the points outlined, will tend to secure more complete

field data than would otherwise be the case.

The investigations, in connection with which reports are required, vary in char-

acter and are usually required to cover the following cases: (1) Applications

for water-power privileges, such applications being unaccompanied by detailed data

as to the site or stream. (2) Applications for water-power privileges accompanied

by fairly well developed plans, setting out the general scheme of development. (3)

A first-hand investigation of an entirely new site or series of sites, for the purpose

of studying power, storage and conservation features.

In preparing the following instructions, the above has been kept in view, and the

outline hereunder is intended to serve as a general guide for all such reports, only

such portions being utilized as are directly applicable to the class of report imder

preparation. It is not intended that these instructions should limit a report solely to

the ground covered herein; much must be left to the discretion of the engineer who
compiles the report. The points briefly dealt with represent, however, the general

important features Avhich require investigation and discussion, in order that the

ground may be completely covered.

The engineer should make a careful study of the instructions while in the field.

All reports should be addressed to the Superintendent of the Water Power Branch.

A brief summary of the sections and sub-headings follows. Further details of

the ground to be covered under each section are given later.

I. Sources of data nsed in report.—
(1) Why investigated and scope of investigation.

(2) Personal examination—route followed and time consumed.

(3) Run-off records from departmental stream measurement offices.

(4) IMaps.

(5) Existing reports.

(6) Miscellaneous.

>
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II. Sitmmar)/ of report.

ill. General introductory.—
Description, including location as to province, river, cities, township,

range and section.

IV. Water Supply.—
(1) General description of drainage area.

(2) Actual records if available showing niasimum, minimum, and mean
discharge for each month, also absolute minimum for year. Measurements on

ground if foregoing are not available.

(3) Eainfall, temperature, evaporation.

(4) Storage already developed and effect of same.

(5) Storage possibilities,

—

(a) Location of reservoir site or sites.

(h) Height of dam and class of dam suitable.

(c) Capacity of reservoirs and extent of adjacent drainage basin.

(6) Prior water rights above and below power site,—water supply, irriga-

tion or power.

(7) Ice conditions, during winter months and in spring flood (frazil,

anchor and floating ice).

(a) Under present conditions on river.

(&) After construction of plant.

(c) Without storage.

(d) With storage.

V. Description of existing Power Developments on the River.—
VI. Detailed Work at Site investigated.—

(1) Scope of the inspection at the site.

(2) Accessibility of site and transportation problems.

(3) Detailed information and plans at site,

—

(a) Contour plan of site.

(fe) Cross sections,

(c) Profiles.

(4) Foundation conditions.

(5) Flooding and pondage.

(6) Existing interests.

VTI. Possible Power Developed.—
(1) Horse-power at wheel shaft without storage,

—

(a) At minimum flow.

(&) For the 9 high months.

(2) Horse-power at wheel shaft with storage. Discuss utilization of local

pondage at site for peak loads.

VIII. Estimates.—
Cost of power developed.

Cost of storage.

IX. Marl-et for Power.—
(1) Present.

(2) Future.

(3) Length of transmission lines, etc.

25—viii
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X. Suggestions and Becommendations.

XT. Appendices.—
(1) Plans pertinent to the actual sites investigated.

(2) Photographs.

(3) Eun-off records.

(4) Gauge records.

(5) Keports.

(6) Maps and plans of exising power plants and structures, etc.

DETAILS AS TO THE FOREGOING SECTIONS.

I. Sources of Data used in Report.

This section should set out the basis and authority on which the investigation

was instituted, outline the scope of the same, and the organization by means of which
the field data were obtained.

It is also intended to summarize the sources of information upon which the
subject matter of the report is founded, and to set out in full the degree of thorough-
ness with which the investigation has been carried on.

II.

—

Summary of RepoH.

All the essential features of the report should be brought together here, in a brief

statement forming a concise summary of the whole, tabulation of results being made
where possible.

III.

—

General Introductory.

This section should cover the general features of the situation being investigated.
This involves a general description of the river and its characteristics, and of the
basin as a whole, touching on drainage area, source, direction, drop, falls, rapids,
banks, river bed, tributaries, lakes, muskegs, swamps, forest, cultivation along banks,
settlements, glaciers, general topographical and geological features, etc., and giving
the definite location of the site under study.

IV.

—

Water Supply.

(1). Under general description of the drainage area those features should be dealt

with which are of direct importance to the question of the water supply, such as prob-
ability of sudden floods, influence of the seasons, etc.

(2). If the site inspected is situated on one of the rivers covered by any of the
systematic stream measurement work carried on by the Department, the existing

records should be utilized as a basis upon which the run-off may be discussed. A sum-
mary of the essential features of the discharge covering high, low and mean flow, etc.,

should be inserted, while the records in their complete form should be attached as

appendices in Section XI of the report. Where no records have been taken on the

river, estimates or measurements of the flow at the time of the inspection should be
made, either by meter or by whatever method of stream measurement is most appli-

cable or convenient. From this, in conjunction with high water marks in evidence and
from the testimony of local inhabitants as to extreme low and high water conditions,

as careful an estimate as is possible should be made of the extreme low and high water

conditions on the river, also of the average low and high flows which may be expected.

With this data, the months and seasons in which the above conditions are usually in

evidence ihust be given.
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(3), The maximum, minimum and mean annual rainfall as recorded at the nearest

stations maintained by the Meteorological Service, should he discussed, being utilized

in estimating the run-off if stream flow records are not to hand. Temperature and
evaporation records, if available, should also be fully considered.

(4). If storage is already in operation in the river basin above the site, a full

discussion of the same is required under the heads of location; owners and operators;

date of installation; area and volume of reservoir and of tributary drainage basing
description and condition of dam and structures; effect on natural run-off conditional

actual experience since being placed in operation covering date, time of filling and
emptying reservoir; gauge records if available (to be attached in full in appendix);
method of control; photographs, comments, etc., etc. Copies of plans of structures

are to be secured if possible.

(5). The question of storage possibilities and locations on the upper waters should

be covered as thoroughly as the conditions of the inspection, and the detailed instruc-

tions issued therewith, may require. If a visit is made to any lakes in the upper
basins, the general elevation of the banks of the same relative to the water surface-

should be recorded, with notes as to what flooding would result if the lakes were raised

to various definite limits. When the reservoir is in a surveyed district the approxi-

mate land flooded should be given in sections and quarter sections.

At the outlets all the conditions affecting the construction of a dam, and the type
of structure advisable, are required. This will include, foundation conditions r height

and character of banks; a section across the river at the point selected for the dam
carried sufficiently far up the banks to cover all possible limits to which it may be
advisable to hold the lake surface.

A profile should be secured of the water surface from the lake outlet to the dam-
site. Should there be a possibility of securing storage by means of dredging or other-

wise clearing the outlet, a profile should be obtained of the water surface, and, if pos-

sible of the river bed from the lake to a sufficient distance below the damsite; any
other field information necessary to determine what is involved in the construction

of a dam and in the operation of a storage is also required.

When circumstances render it inadvisable to visit the upper waters of the basin

for the purpose of personal inspection, a review of the storage situation, as far as it

can be gathered from existing maps and from local information, should be included

The surface area and capacity of all storage reservoirs considered, together with

the area of the drainage basins adjacent to the same and their sufficiency to fill the

reservoirs, should be fully covered ; the beneficial effect of such storage on the flow ot

the river should be discussed.

(6). Any existing or projected schemes of municipal water supply, irrigation or
water-power, which have or may in the future permanently divert a portion of that

river flow, thus reducing the water available at the site, should be investigated and
reported on.

(7). The general conditions in winter along the river as a whole, covering time
of freeze up, conditions in mid-winter, and time and manner of break up in the spring,

should be secured from whatever local sources may be available or, if possible, from
personal observation. The question of anchor and frazil ice under present conditions

should be considered carefully, also that of ice jams in the spring, both above and
below the site. The possible formation of ice jams below the site and the consequent

effect on the tailwater and floor elevation of the power house, should be particularly

noted.

The frazil and anchor ice conditions, to be anticipated at the site after the con-

Rtruction of the plant, should be discussed. In this connection a careful study cover-

ing the winter conditions and troubles experienced in the operation of any existingf

plants on the river, together with methods of remedying the same, is advisable.

25—viii-
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The probable effect on ice conditions of the development of storage for the pur-

pose of increasing the winter flow, should also be covered.

V.

—

Descripti(yn of existing Power Plants.

Existing power developments along the river should be dealt with under the fol^

lowing general heads: Ownership of plant and when constructed; description of

layout and structures (dam, intake, penstocks, tunnels, canal, forebay, power house,

foundations, transmission, substations, etc.) and present conditions of the same;
head at different seasons; installation (electrical and hydraulic machinery in detail);

auxiliary power, power load and power factor, daily load curves if possible, use of

power, market for power, present and future; special features, etc., etc.; comments
and photographs. Plans of plant to be secured if possible and attached to appendix.

VI.

—

Detailed Work- at Site Inv-estigated.

(!) Scope of the i7ispection at the site.—If a definite and well defined project be

investigated, the engineer making the inspection should study the general scheme
Carefully in the light of his personal inspection of the ground, and should record his

opinion as to the engineering and economic feasibility of the same, pointing out what-
ever weaknesses may be apparent, and recommending whatever changes in design,

layout, or scheme of development he may consider advisable.

When no definite scheme of development has been proposed, the inspecting

engineer is expected to outline the most feasible scheme which his study on the

ground may suggest, setting out the head available and method of securing the same.
He should also gather all information and field data which may be essential to its

proper consideration and to getting out the estimates. A layout of his scheme,

together with all pertinent data, should be plotted on the contour plan of the site.

Arrangements should be made on the ground for the installation and continued
reading of gauges at all points where the record of the same is advisable.

Numerous photographs illustrating the site are required.

(S) Accessibility of site.—Secure all data with reference to accessibility of the

site. This includes the distance to the nearest railway line; the ease or difficulty

of building a spur line to the site should the size of the development warrant it; the

condition of any roads in the vicinity and their suitability for heavy transport; the

length of new road that may be required; the use which can be made of water trans-

portation as a means of access. In brief, the best means of connecting the site with
existing lines of traffic should be covered.

(S) Detailed informaation and plans at site—(a) Contour plan.—Enough rough
instrument work must be done to permit of plotting a fairly accurate contour plan
of the whole vicinity covered by the proposed layout. These contours should extend
above the highest elevation to which there is any possibility of raising the headwaters
of the proposed plant. Sufficient notes should he taken to plot on the said plan, with
the elevations, any rock outcrops which may be in evidence. Should the rock outcrop
along both banks of the river, the continuous line of demarcation between the rock
and the overlying material should be plotted, with the elevations, along both shore
lines. The plan should also indicate all other classes of material, such as: clay,

gravel, sand, loam, etc., which may be in evidence, together with notes as to whether
the site is wooded, cleared or cultivated, etc.

Water levels (together with date of taking, and river flow if possible) siiould

be recorded and plotted on this plan at all important points, such as the brink and
foot of falls and rapids, marking the limits of the still water above and below. All
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eddies and back waters should be marked and the elevation and date recorded. The

general line of the brink and foot of any falls which will be involved in a proposed

scheme of development should be secured and tied in to the plan. The high and low

water levels to be expected in the tail water of the projected power station are of

particular importance. Maximum high water marks along the shore should be care-

fully noted.

All natural features of which advantage might be taken in laying out a power

plant should be fully shown on the plans and discussed in the report.

(6) Cross Section.—A cross section of the river bed and both banks along the

line of the proposed dam, and sections of any alternative sites which may present

themselves to the engineer on the ground, should be secured and plotted. Sections

when plotted should indicate the character of the ground surface and river bed and

of foundation conditions, either in evidence or assumed, throughout.

(c) Profiles.—A profile of the river surface from the upstream limit of the new
pond created by the plant is desirable, but is not essential should the circumstances

of the inspection render the securing of the same inadvisable. In all cases, however,

a profile of the river surface and if possible of the river bed, from a point up stream

from the dam, to below the tailrace of the power plant is required. A profile section

through the dam, intake, headrace (or pipeline as the case may be), power plant, and
tailrace, showing such governing elevations as, head water, crest of dam, floor of gene-

rator room, tail water, etc., should also be obtained in the best manner which circum-

stances may dictate.

Profiles of any pipe or canal lines are also required.

(Jf.) Foundation Conditions.—Full note should be made of the natural condi-

tions of the ground and river bed at the proposed dam and power house site. If there

is rock in sight a full statement of its character, weathering qualities, etc., is required.

If no rock is in evidence, as careful an investigation of the existing conditions as cir-

cumstances i>ermit is required.

(5) Flooding amd Pondage.—The direct flooding which will be caused by the

construction of the proposed or any feasible plant, at the site, should be determined
approximately either by inspection or, if necessary, by rough instrument work. If

the land has been surveyed, the flooded portion can be listed by sections and quarter

sections.

The utilization of this local pondage in connection with peak loads at the pro-

jected plant should receive general consideration.

(6) Existing Interests.—All existing interests, such as bridges, trails, roads,

railways, buildings, etc., that may be affected by the construction of the plant and
by the consequent flooding, should be fully reported on. The question of the logging

and fishing interests on the river should be discussed in considerable detail.

VII.

—

Possible Power Developed.

The question of power possible of development should be discussed from the

standpoints of, first,—no storage available, and second,—storage available. Under
the first head, the power available at minimuro flow, and the power which might be

developed during the eight or nine months not included in the extreme low water

season, should be covered.

Tinder both headings the beneficial utilization of the local pondage for peak loacis

and the consequent increased power output should be dealt with.
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VIII.

—

Estimates.

Approximate estimates of the cost of the proposed scheme of development and
"the basis on which these are made should accompany the report, together with similar

estimates of the cost of any proposed storage reservoirs.

IX.

—

Marlcei for Power.

This will involve as thorough an investigation as the circumstances warrant, of

the present and future power market in the surrounding municipalities and district.

Possibilities for the local use of power at the site and in the immediate vicinity are

also to be covered. With the question of power market, the question of distance of

iransmission necessary to reach the same requires careful consideration.

X.

—

Suggestions and Recommendations.

Suggestions, comments or recommendations with reference to the foregoing and

the writer's opinion as to the questions at issue should be set out in full. The loca-

tion of suitable metering stations for the continuous record of the river flow at vital

points should be covered in these recommendations. The question of sources of power

in the vicinity other than water, and their possible more economic development is,

•at times, most important. All recommendations should be set out definitely and

'Concisely.

XL

—

Appendices.

(1) Plans.— (a) A general plan (a section of published map is desirable) show-

ing the location of the power and storage sites with reference to centres of population.

(b) A general plan (a section of published map) showing- the whole drainage basin

above the power site, together with storage reservoirs, (c) Contour plans of the

sites of power plants and storage dams, (d) Cross sections along dam sites, (e)

Profiles of reach of river affected and of pipe and canal lines. (/) Any other plans

warranted by the nature of the investigation.

These plans should, if at all feasible, be plotted on standard sheets, i.e., outside

measurement 40 inches by 32 inches, and inside or border measurement 37 inches by

50 inches. This allows 1-inch border on the top, bottom and right edge, and a 2-inch

border on the left edge for binding, if necessary. Lettering on these plans should

permit of reduction to at least one-quarter size. Brief reports may, with advantage,

be illustrated by plans of suitable size for inclusion (with folding if necessary) by

binding in the report cover. All plans, sections, and profiles, etc., should be suitably

numbered, and should be referred to in the text by these numbers whenever necessary.

A complete list of the above plans, giving numbers and description should be included

in the table of contents of the report.

(2) Photographs.—A set of all the views taken to illustrate the different features

of the report should be mounted and included. Where these views deal with power

plant and storage dam layouts, they should be accompanied by a sketch plan showing

the point from which each is taken, and the direction the camera faced. The films

should be numbered, dated and titled, in order that all prints may be immediately

recognized, A complete list of the photographs, giving numbers, date and subject

should be included in the table of contents of the report.

(3) Run off records.—All tabulated and plotted curves which may have been

secured.

(4) Gauge records.—Copies of all gauge records which are of interest in connec-

tion with the power or storage features of the report.
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(5) Reports.—Copies of any existing reports which may have been made with

reference to power development on the river.

(6) Maps.—Any maps which may usefully illustrate the report, and any plans

which may have been obtained covering existing power plants, storage works, bridges,

etc., etc.

BINDING REPORT FOR SUBMISSION.

All reports submitted to head office should be typed on the standard 8 by 13-inch

paper, and should be suitably bound in the regular covers of the Water Power

Branch. A table of contents listing the headings and the pages upon which each

subject is dealt with should preface the text. The plans pertinent to the actual sites

investigated {i.e. under No. 1 of the appendices) should, if not too bulky, be bound in

with the report. If the plans are too numerous to be inserted in the bound report,

they should be properly listed and forwarded in a roll or package.

The photographs should be listed and suitably mounted on 8 by 13-inch paper

and bound with the report together with the sketch plans locating the same.

The run-off and gauge records together with copies of existing reports should

be included in the bound report if not too bulky, otherwise they should be bound

separately.

Maps and plans of existing structures should be suitably listed and forwarded.

INVESTIGATIOISr AND INSPECTION OF A SERIES OF SITES.

Frequently the investigation of a river involves the consideration and detailed

inspection of a series of power sites. In such cases, the report covering the work

should follow the foregoing guide, with the following slight changes.

It will be noted in the foregoing, that Sections I to V can be applied as they

stand, to the compilation of a report on a series of sites. Sections VI to VIII are

directly applicable to each individual site; section IX is applicable to individual sites

or to groups as conditions may w^arrant, and Sections X and XI are applicable as they

stand to the ending up of the report. In preparing a report on a series of sites, the

only alteration advised in the foregoing guide is that under section VI, each

site be treated as a unit and completely covered according to the outline in Sections

VI to IX. The new Sections VII and VIII will correspond to X and XI in the fore-

going.

Following is the outline for a report covering a series of investigated sites, with

the necessary alterations :

—

I.

—

Sources of Data u^sed in Report—
(1) Why investigated and scope of investigation.

(2) Personal examination, route followed and time consumed.

(3) Run-off records from Departmental stream measurement offices.

(4) Maps.

(5) Existing reports.

(6) Miscellaneous,

II.

—

Summary of Report—
Concise statement of results of investigations covering all essential features of

the report. Tabulation of results as to power and storage.

111.

—

General Introductory—
Description, including location as to province, river, cities, township, range and

section.
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IV.

—

Water Supply—
(1) General description of drainage area.

(2) Actual record if available showing maximum, minimum and mean discharge

for each month, also absolute minimum for year. Measurements on ground if fore-

going are not available.

(3) Rainfall, temperature, evaporation.

(4) Storage already developed and effect of same.

(5) Storage possibilities.

(a) Location of reservoir site or sites.

(b) Height of dam and class of dam suitable.

(c) Capacity of reservoirs and extent of adjacent drainage basin.

(6) Prior water rights above and below power site; water supply, irrigation or

power.

(7) Ice conditions during winter months and in spring flood (frazil, anchor, and
floating ice).

(a) Under present conditions on river.

(b) After construction of plant.

(c) Without storage.

id) With storage..

v.

—

Description of existing Power Developments on the River.

VI.

—

Sites Investigated.

(a) Detailed work at each site investigated.

(1) Scope of the inspection at the site.

(2) Accessibility of site and transportation problems.

(3) Detailed information and plans at site,

—

(a) Contour plan of site.

(b) Cross sections.

(c) Profiles.

(4) Foundation conditions.

(5) Flooding and pondage.

(6) Existing interests.

(b) Possible Poiuer Developed.

(1) Horse-power at wheel shaft without storage,

—

(a) At minimum flow.

(b) For the 9 high months.

(2) Horse-power at wheel shaft with storage. Discuss utilization of local pondage
at site for peak loads.

(c) Estimates.

Cost of power developed.

Cost of storage.

(d) IMarlcet .'"' Power.

(1) Present.

(2) Future.

C3) Length of transmission lines, etc.

(e) Pecapitulation.

Comnre^'en«;ivo d'scnssion of the foregoing data as to the individual sites, and a

consideration of the same as a whole or in groups, as local conditions may warrant.
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VII.

—

Suggestions and Becommendalions.

Vm.

—

Appendices.

(1) Plans pertinent to the actual sites investigated.

(2) Photographs.

(3) Run-off records.

(4) Gauge records.

(5) Reports.

(6) Maps and plans of existing power plants and structures, etc.

.
The details of the data to be covered in each section are in the main as previously

oiitl'ned in connection with the report on an individual site. A careful study of these
details is desirable.

In section VI each site investigated should be completely covered under the
headings,—a, b, c, ci and e before discussion on a second site is commenced. Plans
a.id photographs sliculd be suitably numbered in order that they can be referred to.

when necessary, in the text.

BINDING REPORT FOR SUBMISSION.

The general instructions as to binding will correspond to those given above in

connection with reports on individual sites. Should the full data be too bulky for

inclusion in one cover, it should be bound in sections as may be convenient.

I have the honour to be. Sir,

Your obedient servant,

J. T. JOHNSTOX,
Hydraulic Engineer.

No. 6.

REPORT OF R. G. SWAN.

Vancouver, March 31, 1914.

J. B. CllALLIES, Esq.,

Superintendent, Water Power Branch,
Ottawa.

Sir,—I have the honour to submit the following report covering the work of the
British Columbia Hydrographic Survey for the year ending March 31, 1914.

organization and scope of work.

For the first half of the year Hydrogranhic investigations were confined to the
rivers inside the Railway Bolt. ]\rost of the stations established in 1911 and 1912
were maintained, and a number of new stations established.
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With the organization of the British Columbia Hydrographic Survey in October,

1913, stream measurement work was extended to cover the entire province. The

territory of the province to be covered during the year was divided into three main

divisions with headquarters at Vancouver, Kamloops, and Nelson, where permanent

office quarters were provided for the division engineers and the office of the chief

engineer was moved from Kamloops to Vancouver. (See Plate No. Y.)

STAFF.

]VIy office staff consists of Mr. F. MacLachlan, accountant, Mr. A. T. Milner,

clerical assistant, and Miss W. M. Eobinson, stenographer,

Mr. C. G. Cline, who was placed in charge of the Coast division, should be pro-

vided with three assistant engineers. At present Mr. H. G. E. Keys is his only

assistant.

Mr. E, M. Dann is in charge of the Kamloops division. His staff consists of Mr.

R. G. Chisholm, assistant engineer, and Miss B. B. Allan, stenographer. It is hoped

that two assistant engineers will be appointed to Mr. Dann's staff shortly.

Mr. C. E. Richardson is in charge of the Nelson division. His required staff of

two assistant engineers and a clerical assistant is likewise incomplete, and Mr.

Richardson has at present the assistance of but one engineer, Mr. C. E. Webb.

FIELD WORK.

In the past the most expensive feature of field work in British Columbia has been

transportation. During the time of the Railway Belt Hydrographic Survey, the

hydrographers all returned to Kamloops at least once a month to bring their work

up to date; while this was of advantage in keeping a close check on the field work,

it made the cost of transportation exceedingly high. In the extension of the work
throughout the province, the district system has been used, and the territory to be

covered divided into nine districts. An engineer is placed in charge of each district,

and the field work, after being compiled in the field, is sent into the division office.

In this way it is not necessary for the engineers in the field to come into the office

unless instructed to do so.

During the coming winter, it is hoped that it will not be necessary to maintain

so many engineers in the field, as the only stations maintained will be in connection

with water power possibilities and municipal water supply,

COAST DIVISION.

As briefly outlined above the divisions were divided into districts for carrying on
the field work. The Coast division comprises three districts, viz., Southern, Vancouver
Island and Lillooet.

The Southern district takes in the stations on the Eraser river and its tributaries

as far east as North Bend, that portion of the Skagit river and its tributaries lying

within the province of British Columbia, and, the stations on the Mesliloet river and

its tributaries.

The territory covered to date in the Island district reaches as far north as Camp-
bell river on the east side of the island, and Great Central lake on the west coast.

The stations along the route of the Pacific Great Eastern railway together with a

number of others in the vicinity of LiP.ooet belong to the Lillooet district.

In the Southern and Vancouver Island districts no irrigation is practised, as the

precipitation is very large, the investigation in these districts being carried on in

connection with water power possibilities and municipal water supply. In the eastern

portion of the Lillooet district climatic conditions are very different, being very simi-

lar to those around Kamloops and investigations are carried on mainly in the interests

of irrigation.
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Gauging Statioks.—Coast Division, March 31, 191-i. (See Plate No. 7).

Number. Stream. Location.

1000.

1001.

1002.

100.3.

1004.

1005.

1006.

1007.

lOOS.

1009.

1010.

1011.

1012.

1013.

1014.

101.5.

1016.

1017.

1018.

1019.

1020.

1021.

1022.

1023.

1024.

1034.

1035.

1038.

1041.

1045.

Belknap creek ,Tp. 6, R. 7, W. 7 M.
Boulder creek iTp. 3, R. 27, W. 6 M.
Brandt creek |Tp. 7, R. 7, W. 7 M.
Chehalis river iTp. 4, R. 30, W. 6 M.
Chilliwack river Tp. 23, E.C.M.

Tp. 5, R. 26, W. 6 M.
Tp. 5, R. 6, W.7M.
Tp. 5, R. 26, W. 6M.
Tp. 39, E.C.M.

C.oquihalla river
Coquitlam river

Fraser river

Gold creek
Hixon creek ITp. 6, R. 7, W. 7 M
Jones creek iTp. 3, R. 27, W. 6 M
Mesliloet river iTp. 7, R. 7, W. 7 M.
North Lillooet river Tp. 12, E.C.M.
Norton creek Tp. 7, R. 7, W. 7 M

Tp. 6, R. 4, W. 7M.
Tp. 5, R. 4. W. 7M.
Tp. 5, R. 26, W. 6 M,
Tp.4, R. 5, W.7M.

Capilano creek

.

1063.

1064.

Rainbow creek.
Rushton creek. ...

Silver-Hope creek.
Silver-Pitt creek .

.

South Lillooet river Tp. 12, E.C.M.
Stave river Tp. 4, R. 3, W. 7 M.
Young creek Tp. 7, R. 7, W. 7 M.
Brandt creek Tp. 7, R. 7, W. 7 M.
Seyniour creek Near North Vancouver

water district No. 1, Van-
couver division.

Near North Vancouver water
district No. 1, Vancouver
division.

Near North Vancouver water
district No. 1, Vancouver
division.

Near Squamish water district
No. 1.

At Green lake water district
No. 1.

Above Lillooet lake water
district No. 1.

Green river {Two miles from mouth water
district No. 1.

Bridge river Thirty miles from mouth
water district No. 1, Lillooet
division.

Tp. 7, R. 7, W. 7M.

Lynn creek

.

Cheakamus river.

Green river

Lillooet river

Belknap creek
Hixon creek Tp. 6, R. 7,' W. 7 M.

KAMLOOPS DIVISION.

The territory included in the Kamloops division covers an area of about twenty-
nine thousand square miles and is divided into three districts, viz., Kamloops, Ash-
croft, and Okanagan.

The Kamloops district may be described as that area drained by the North and
South Thompson rivers. While most of the stations in this district were established
in connection with irrigation investigations, some have been required for the purpose
of water-power studies as for instance on the Adams river, where the largest and most
valuable water-power in central British Columbia is to be found.

The country around Adams lake is very heavily timbered and at present extensive
lumbering operations are being carried on. A reconnoissance of the Clearwater river,

a tributary of the North Thompson, shows good power possibilities, the information
at hand is however too meagre to make an approximation of the amount of power that
can be developed.
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The Ashcroft district takes in the main Thompson river drainage area and station

on the Fraser river at Lytton. The streams in this district are important for irriga-

tion only, there being no power possibilities of any extent.

The Okanagan district includes the stations on the rivers in the Nicola, Okanagan,

and Similkameen valleys.

Throughout the whole of the Kamloops division agriculture is the chief industry,

a large portion of each district being in the "Dry Belt." The judicious application

of water has made the Okanagan and Similkameen valleys the best known fruit grow-

ing districts in Canada, while in the Kamloops and Ashcroft districts mixed farming

has proved a great success.

Gauging Stations.—Kamloops Division, March 31, 1914.—-(See Plate No. 7.)

Number. Stream.

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043

Adams river

Barnes creek
Bolean creek
Bonaparte river

Campbell river

Cherry creek
Coidwater river, Merritt
Criss creek
Deadman river (Walhachin Flume)
Deadman river

Eagle river

Essell creek
Fraser river

Greenstone creek
Guichon creek, Mamit lake
Hat creek, H. C. Ranch
Hat creek, Hammonds ditch diversion

Hat creek, upper ,. .

Hefferly creek
Hefferly creek
Ingram creek
Jacko creek
Jamieson creek
Louis creek
Monte creek, above Bostock's diversion. .

.

Monte creek. Summit lake diversion . . .

,

Monte creek, below Summit lake diversion

Nahatlatch river. Lower station

Nahatlatch river. Upper Station
Nicola river, Merritt
Nicola river, mouth
Niskonlith creek
Paul creek, below Paul lake
Paul creek, below Pinantan lake
Shuswap river, Enderby
Shuswap river, Lumby
Scottie creek
Spins creek
Stein creek
Thompson river, Spence's bridge
Thompson river, Kamloops
North Thompson river
South Thompson river
Tranquille river

Location.

Tp. 23, R. 12, W. 6 M.
Tp. 20, R. 24, W. 6 M.
Tp. 18, R. 12, W. 6M.
Tp. 21, R. 24, W. 6 M.
Tp. 19, R. 16, W. 6 M.
tp. 19, R. 19, W. 6 M.
Water district No. 3.

Tp. 22, R. 22, W. 6 M.
Tp. 21, R. 22, W. 6 M.
Tp. 22, R. 22, W. 6 M.
Tp. 23, R. 6, W. 6 M.
Tp. 17, R. 14, W. 6 M.
Tp. 15, R. 27, W. 6M.
Tp. 17, R. 20, W. 6 M.
Water district No. 3.

Tp. 22, R. 25, W. 6 M.
Tp. 19, R. 26, W.6M.
Tp. 19, R. 26, W. 6 M.
Tp. 22, R. 17, W. 6M.
Tp. 22, R. 16, W. 6 M.
Tp. 17, R. 13, W. 6M.
Tp. 19, R. 18, W. 6M.
Tp. 22, R. 17, W. 6 M.
Tp. 23, R. 15, W. 6M.
Tp. 19, R. 15, W. 6M.
Tp. 18, R. 14, W. 6 M.
Tp. 18, R. 14. W. 6 M.
Tp. 2, R. 26, W. 6 M.
Tp. 12, R. 27, W. 6 M.
Water district No. 3.

Tp. 17, R. 25, \\. 6 M.
Tp. 21, R. 13, W. 6M.
Tp. 20, R. 15 W. 6 M.
Tp. 20 R. 15, W. 6 M.
Tp. 18, R. 9, W. 6 M.
Water district No. 4.

Tp. 23, R. 25, W. 6 M.
Tp. 13, R. 23, W. 6 M.
Tp. 15, R. 27, W. 6 M.
Tp.
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The Golden district includes the stations on the Columbia river and tributaries,

from Windermere lake to upper Arrow lake.

The Cranbrook district includes the stations on the branch of the Kootenay river

and its tributaries.

Nelson district includes the stations on the Columbia, Kootenay, and Slocan

rivers and their tributaries in the vicinity of Nelson, and the stations on the rivers in

the Kettle valley.

The climate varie? yreatly in different sections of the Nelson division, around

Eevelstoke the climate is humid, while the upper Columbia and Kootenay valleys are

urid and irrigatiOT is necessary.

In the southern part of the division the most important natural resources are

minerals and mining is the chief industry, and there arc a number of small power
developments now in operation in connection with the mining development.

Gauging Stations.—^Xelson division—March 31, 1914:. (See plate No. 7).

Xumber. Stream

.

3000....
3001 . . .

.

3002...
3003...
3004...
3005....
3006...
3007....
3008...
3009...
3010...
3011. ...

3012....
3013....
3014...
3015....
3016....
3017. . .

.

3018...
3019...
3020...
3021...
3022....
3023...
3024...

3025...
3026...
3027...
3028...
3029....

Akolkolex
Beaver river
Blaeberry river
Bugaboo creek, Spillimacheen
Columbia river at Golden
Columbia river at Revelstoke
Columbia river at Castlegar
Columbia river trail

Horsethief creek. Wilmer
lUecillewaet ri%'er at Revelstoke
Illecillewaet river at Glacier
Kicking Horse river at Golden
Kicking Horse river at Field
Kicking Horse river. No. 2 Tunnel.
Kootenay river, Glade
No. 2 creek, Wilmer
Ottertail river
Pencl d'Orcille river, Waneta
Slocan river, Slocan
Spillimacheen river, Spillimacheen
Toby creek, Athalmere
Boundary, Greenwood
Christina, Christina lake
Elk river, Elko
Kettle river. Grand forks
Kettle river. Kettle valley
Kettle river, Midway
Kettle river, Westbridge
Kooskanax, Nakusp
Nakusp, Nakusp

Location.

Tp. 25
Tp. 29
Tp. 28

i

Water
Tp. 27
Tp. 2.3

Water
Water
Water
Tp. 23
Tp. 26

Tp. 27
Tp. 28
Tp. 28
Water
Water
Tp. 27
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

, R. 1. W. 6 M.
, R. 25, W. 5 M.
, R. 22, W. 5 M.
district No. 8.

, R. 22. W. 5 M.
,
R. 2, W. 6M.

district No. 6.

district No. 6.

district No. 8.

,
R. 2, W. 6 M.

, R. 26, W. 5M.
, R. 22, W. 5 M.
, R. 18, W. 5 M.
, R. IS, W. 5 M.
district. No. 6.

district No. 8.

, R. 19, W. 5 M.
district No. 6.

district No. 6.

District No. 8.

district No. 8.

district No. 5.

district No. 5.

district No. 7.

district No. 5.

district No. 5.

district No. 5.

district No. 5.

district No. 6.

district No. 6.

FUTURE WORK,

At the time of the organization of the British Columbia Ilydrographic Survey,

the season was far advanced, and sufficient funds were not available for extending the

work as rapidly as was desired.

It is hoped that, during the coming season, a new division will be started in the

northern part of the province with headquarters at either Fort George or Fort Fraser.

The Grand Trunk Pacific has opened up an immense territory and already the demand
for water for domestic and industrial purposes is very large.

I have the honour to be. Sir,

Yonr obedient servant,

R. G. SWAN,
Chief Engineer.
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No. 7.

REPORT OF S. S. SCOVIL.

WixxipEG^ Manitoba, March 31, 1914.

J. B, Challies, Esq.,

Superintendent, Water Power Branch,

Ottawa, Ont.

Sir,—I have the honour to submit herewith a report of the work of the Manitoba
Hydrographic and Power Surveys for the year ending March 31, 1914.

SCOPE OF WORK.

The Hydi'ographic Survey of Manitoba was only commenced in the spring of

1912, and while the work has covered but a period of two years, in this short time
much has been accomplished, and a great mass of valuable information obtained.

The extent and scope of the work has increased so rapidly, that it has been necessary

to make both numerous appointments to the staff, and also to secure greater office

6i>ace.

During the past year, practically all rivers in central and southern Manitoba
were embraced in the study of stream flow ; this entailed the establishment of numerous
gauging stations and the securing of continuous records at each station. At the
same time, surveys were made, by special field parties, as to the power possibilities

of all the more important rivers in the southern portion of the Province. Briefly

the investigations of this nature have included the following rivers; the Assiniboine
in the vicinity of Brandon, the Little Saskatchewan from the junction with the
Assiniboine upstream to Minnedosa, the Valley river from Gilbert Plains to some
four miles below the village of Valley River, the Mossy river from Lake Dauphin to

lake Winnipegosis, the Waterhen river in conjunction with Meadow Portage between
lake Winnipegosis and lake Manitoba, the Fairford and Dauphin rivers between the
latter lake and lake Winnipeg, the Manigotagan river from its headwaters to lake
Winnipeg, and the Whitemouth river from Whitemouth Settlement to the Winnipeg
river. In each case the investigation involved the securing of a profile of the river, a
detailed survey of possible power concentrations, and the possibilities of storage and
regulation of river flow. While a brief summary is given in this report as to the
results of the work, detailed plans and reports of the same have been in course of pre-

paration, during the past winter, in this office.

The detailed power survey of the Winnipeg river was also continued throughout
the year, and the work is now rapidly nearing completion.

Field work comprising stream gauging and special sui-veys has also been carried
on continuously at the outlets of the Lake of the Woods. This work has been neces-
sitated by the reference before the International Joint Commission as to the regula-
tion of the Lake of the Woods, by which the powers on the Winnipeg river are vitally

affected.

The compilation and preparation of the vast amount of data gathered in the
field throughout the year,' and more particularly in the open season, has required'

strenuous labour on the part of the office staff, but as a result of the special effort

made during the past winter, this phase of the work is now well in hand.
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The importance of such work as is being carried on by this survey is evidenced,

by the widespread interest of the public in questions relating to water supply, drain-

age, navigation and hydro-electric development. Particularly does this apply to the

possibilities of hydro -electric development, as, on account of the physical and geolo-

gical features of the province, it is to this source that ^klanitoba must look for its

power. While the question of hydro-electric power has been agitated for years in the

many towns and cities of the province, it has recently been brought more greatly to

the fore. This is evidenced by the request of the city of Brandon for the power

surveys on the Assiniboine and Little Saskatchewan, and of the town of Dauphin for

the surveys in its vicinity. In the 1913 session of the Provincial Legislature of Mani-

toba, a resolution was passed calling for an immediate investigation of the possibili-

ties of hydro-electric development within the province. This matter was referred for

action to the Manitoba Public Utilities Commissioner, the Honourable H. A. Robson,

and it was then arranged that the reporting upon the water powers of the province

be done by this branch. This survey's report, while preliminary in nature, gave the

first definite and reliable information as to Manitoba's power resources, and, follow-

ing its presentation to the commissioner evoked much favourable comment from all

sources. On the tabling of the report in the Legislature in February, 1914, confer-

ences were held of the cities and municipalities lying between Winnipeg and Brandon,
with the object of jointly securing long distance transmission of electric power from
the Winnipeg river. Negotiations are said to be still under progress in this connec-

tion. Not only has this agitation been peculiar to the southern portion of the pro-

vince, but also has it been apparent in the central north.

With such widespread interest, and interest of such importance, it is imperative

that the study of the hydrology of the province be carried on as expeditiously as pos-

sible. As yet, funds have not permitted a detailed investigation of the more northerly

rivers flowing into Hudson Bay, but, from information so far gathered, it is evident

that the power potentialities of these rivers are of enormous extent. The rapid con-

struction of the Hudson Bay railway, and the consequent opening up of this northern

territory, necessitates that work should be commenced upon these rivers at the earliest

possible date.

STAFF AND ORGAMZATIOX.

The survey was, as in the previous year, supervised from the Winnipeg office.

Early in the year, the office space was found entirely inadequate, and steps were then

taken to secure more commodious quarters. A new office of suitable size was finally

secured at 2-31 Chambers of Commerce, the same building in which the survey was

then located. The transfer to the new quarters was made during the first week of

December.

Several new appointments to the staff were made, in order to cope with the ever-

increasing extent of the work. This more particularly applied during the summer
season at which time the various power surveys were in progress, and for which

several temporary appointments were made.

Two deplorable accidents occurred during the past year. On July 15, Mr, G. H.

Burnham, who was in charge of the Power Survey of the "Valley river was drowned

while attempting to cross the river in a canoe with three of his field party. Mr. Burn-

ham was one of the Survey's most efficient and reliable engineers, and had been with

the Survey since its inception.

On August 22, a second fatality occurred on the Winnipeg River Survey when

Mr. A. E. W. Hanington lost his life, while attempting to run a rapid on the Pinawa

channel. Mr. Hanington had been employed as assistant to Mr. O'Grady, engineer in

charge of the above work, and, at the time of the accident was temporarily in charge
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of the party. While the period of Mr. Hanington's services with the Survey had only

been of short duration, he had already been foundto be an extremely capable and
efficient officer.

It is also with regret that reference is made to the resignation of the chief

engineer, Mr. D. L. McLean, as it was under his most efficient direction that the Sur-

vey was organized and developed to its present standing. Mr. McLean's resignation

took effect on October 28, 1913, and from that date to the end of the fiscal year, the

work was carried on by myself.

STREAM GAUGING.

The extent of the investigation of stream flow was greatly enlarged during the

year ; not only was a greater territory covered, but also it was possible to make a more

detailed study of the more important rivers. Measurements of flow were made regu-

larly throughout the summer and winter at thirty-eight gauging stations, and records

of river and lake stageVere maintained continuously at thirty-four other points. The

following table gives a list of the regular metering stations, gauging stations at which

stage only has been secured and of stations at which reconnaisance meterings have

been made (See Plate No. 8).

REGULAR METERING STATIONS.

No. River. Locality.

A.l.a.
A.l.c
A.l.d.
A. I.e.

B.3.a.
F.l.a.
K.l.a.

K.l.b.

L.l.a
L.l.b.
L.l.c,
L.l.c.
L.l.f..
L.l.g.
L.l.j..

L.l.k.
L..3.a.

L.3.f..
M.l.a.
M.4.C.
O.l.a.
P.2.b.
P.2.C.
P. 3. a.

R.l.a.
R.4.a.
R.5.b
R.6.a.
R.6.C.
S.l.a.
S.l.d.
S.3.a.
S.4.a.
S.5.a.
S.6.a.
V.l.a.
W.l.a
w.e.d

Assiniboine.

.

Assiniboine.

.

Assiniboine.

.

Assiniboine.

,

Brokenhead.
Fairford
Kettle falls.

.

Kettle falls.

Lake of the Woods outlets.

Lake of the Woods outlets.

Lake of the Woods outlets.

Lake of the Woods outlets.

Lake of the Woods outlets.

Lake of the Woods outlets.

Lake of the Woods outlets.

War Eagle lake
Little Saskatchewan.
Little Saskatchewan.
Manigotagan
Mossy
Ochre
Pinawa
Pinawa
Pipestone
Rat
Red
Roseau
Red Deer
Red Deer
Saskatchewan
Saskatchewan
Shell
Souris
Squirrel
Swan
Valley
Whiteinouth
Winnipeg

Brandon.
Headingly.
Millwood.
St. James.
Sinnot.
Fairford.
Canadian channel, outlet.

Namakan lake.
International channel, Outlet Namakan

lake.
Kenora Power-house.
Western outlet, North Tunnel i.-*Iand.

Western outlet, Norman Trafificjbridge.

Keewatin Lumber Company, Millrace.
Mill "A", Keewatin.
Mill "C", Keewatin.
Old headrace, C.P.R.

culvert.
Outlet, Keewatin.
Riverdale.
Bilbey's bridge
Wood falls.

Lacey's farm.
Ochre river.

Control dam.
W.E.S.R. Co. Power-house.
Cromer.
Otterbourne.
Emerson.
Baskervillc's farm

.

Hudson's Bay junction.

Erwood.
Grand Rapids.
Le Pas.
Assissippi.

Wawanesa.
Austin.
Swan river.

Valley river.

Whitcmoutli.
Slave falls.
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A.l.d.
A. I.e.

B.3.a.
F.l.a.
K.l.a.

K.l.b.

L.l.a..
L.l.b.,
L.l.c.
L.l.e..
L.l.f..
Ll.g..
L.l.f...

L.l.k..
L..3.a..

L.3.f...

M.l.a..
M.4.C..
0.1. a..
P.2.b..
P.2.C...
P. 3. a..
R.l.a..
R.4.a..
R.5.b..
R.6.a...
R.O.c...
S.l.a...
S.l.d...
S.a.a...
S.4.a...,
S.S.a...,
S.6.a....
V.l.a...
W.l.a...
w.e.d...
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P.2.C
P. 3. a
R.l.a •
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R.5.b
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R.6.C
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S.3.a ,

S.4.a -••

S.5.a
S.6.a
V.l.a
W.1.3
W.e.cl
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L.3.f..
M.l.a.
M.4.C..
O.l.a..
P.2.b..
P.2.C..
P. 3. a..

R.l.a..
R.4.a..
R.S.b.
R.e.a..
R.6.C..
S.l.a..
S.l.d..
S.a.a..
S.4.a..,
S.S.a...

S.6.a...
V.l.a..
W.l.a..
W.6 d..

No.
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P. 3. a..
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R.6.a.
R.6.C.,
S.l.a..
S.l.d..
S.S.a..
S.4.a..
S.S.a..
S.6.a..
V.l.a.
W.l.a.
W.6 d.

No.
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No. River. Locality.

B.l.a.
B.4.a.

Berens iFirst falls.

iBirdtail IBirtle.

B.5.a IBloodvein. .

.

E.2.a lEtomami
F.2.a Fork
M.l.a Manigotagan

.

M.l.a iManigotagan.
M.l.a..." |Manigotagan.
M.l.a iManigotagan.
M.l.a
M.l.a
N.l.b
N.l.c
P. 4. a
R.4.d
R.6.b
S.7.a
\V.2.b
W.6.a
W.7.a

Manigotagan.
Manigotagan.
Nelson

Eagle falls.

First falls.

Fork river.

Cascade portage.
Outlet, Turtle lake.
Outlet, Muskrat lake.
Outlet, Moose lake.
Inlet to Muskrat lake.
Caribou rapids.
East branch, Sea River falls.

Nelson iWest branch, vicinity of Whiskey Jack.
Pigeon 'Sturgeon falls.

Red jWinnipeg.
Red Deer Outlet, Red Deer lake.
Shoal *. Pelican rapids.
Whitemud iGladstone.
Winnipeg Minnki.
Waterhen, Outlet, lake Winnipegosis.

GAUGE ONLY.

A.l
B.l
L.l
L.l
L.l
L.l

b..

a.

.

d..

m.
n.

.

n..

L.3.a
L.3.a
M.l.a
M.2.a
M.4.a
N.l.a
N.l.d
R.2.C
S.l.c
S.l.c
W.l.b
W.6.a

I

Winnipeg
W . 6 . b Winnipeg

Assiniboine
Lake Winnipeg
Lake of the Woods
Lake of the Woods
Lake of the Woods outlets.

Lake of the Woods outlets.

Little Saskatchewan
Little Saskatchewan
Lake Winnipeg
Lake Manitoba
Mossy
Nelson
Nelson
Rainy
Saskatchewan ,

Lake Winnipeg
Whitemouth

W.6.C...
W.6.e...
W.6.f...w 6 g. .

.

...o.h..

W.6.j...
W\6.k..
W.6.1...
W.6.m..
W.6.n...
W.6.O...
W.e.p...
W.6.q..
W.6.r...
W.4.a...

Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Winnipeg
Ijake Winnipegosis.

Currie's Landing.
Berens River post.
Forebay, Norman Dam, Kenora.
Keewatin, Ontario.
Tailrace, Norman dam.
Tailrace, Mill "A" Keewatin.
Kirkham bridge.
McKellar bridge.
Manigotagan Post.
Oak Point.
Clendenning bridge.
Norway House.
Warren's Landing.
International falls.

Foot of Grand Rapids.
Mouth of Saskatchewan.
Head of First falls.

Minaki.
Point du Bois.
Hunt club Landing.
Head of Fourth falls. Seven Sisters.

Foot of Seven Sisters. ,

City Tramway bridge.
Foot of First McArthur falls.

Head of Grand Du Bonnet.
Head of Little Du Bonnet.
Head of Whitemud.
Head of Silver f.^lls.

Foot of Silver falls.

Head of Pine falls.

Foot of Pine falls.

Fort -Alexander.

Head of Seven Sisters.

iWinnipego.sis.

The method employed in gauging the flow of the rivers and streams, and in

jomputing daily discharges, run-off, etc., has been similar to thnt of the previous

^ear. Meterings were made at each station, monthly or oftener, dependent upon the

rate in change of stage. For obvious reasons, more detailed study was given to the

lore important rivers such as the Winnipeg, Saskatchewan, Red, etc.

25—viii—
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Two valuable improvements, applying more particularly to boat
"."J

cable ear

,tntions were made in the method of meter suspension and operation J.r.t among-

W wLs fte "doption of a single wire suspension of the meter, and the use of a

wrter re u n in the ircuit of The telephonic recorder of the instrument Expe,-.-

water letuiu iii t e
o-round return, and later of a water

;::;;:.n "tL ^ erT^h :Jo.nTt:\: .^uel. tl. .nore satisfactory. Briefly,

rm;thJd enXed was as follows :-The zneter was suspended by a single smaU-

tr anoW in which was inserted, immediately above the meter «^;Bpens.oxx

La small- Ized standard insulated joint. A connection was made directly above

th^oirto the meterhead. On the wire of the return circuit to t^ie battery or dry

cen a small pLe of scrap iron was attached, and lowered just below river surface

S on rhas X method practically eliminated short circuits, and the consequent

Ls of t'n^ bu also it haJ greatly lessened the surface of wire or cable exposed to

the flow the water, and the consequent carriage of the meter off section.

FoTlowing the adoption of single wire suspension, an apparatus for sounchng

and metering from boat or canoe was devised by assi^ant engineer G J. Lamb. The

appartus w^^^ is shown in detail in Plate 9, consists essentially of a board which

ifpirced 'across the top of the boat at right angles to ^^^^^^^'^Z
nlace bv a lug which grips the gunwale, and is prevented fiom slipping by tlie

weSit of tl^ meter anS lead weights. Dependent upon whether or not it is desired

To u e an insulated return wire from the meter, either one or two drums on whi h

he wire is reeled are attached to the lower side of the board by vertical supports^

SlLTld a ino-l -^^ suspension of the meter be contemplated, the drum at that end

the boa d ver which the meter is lowered is eliminated. A constant connection

om eacl drum, to a plug in the centre of the board, is made by means of brass

curings pressing on plates on the ends of the drums. The --^--^ --^.
^.Jf^

from the drum upwards through the board, and passes over a three-foot scale to that

end of the board at which the meter is suspended. The suspension wire is marked

with solder at 3-foot intervals, and intermediate distances are therefore given

directly by the underlying scale on the board.

TlZ^h a fortunate circumstance, totally diverse conditions of run-off have

been encountered during the two year's work. A period of high discharge prevailed

dul' he first year, but the opposite was encountered during the past fall and

w nt ; This ha enabled the survey to secure well-defined ratings of the ma,orit.

If the' gauging stations, and has given invaluable mformation regarding the run-off

°'
''Sf'rpecTal'iXest are the results of flow measurements on the Pigeon, Berens,

and Bloodvein rivers, three rivers which drain into lake Winnipeg from the east.

GaugTngs made during the month of February, a time at which most ^vestern rivers

are a In extreme low stage, indicate that a low flow of appreciable extent may be

Sntici^l^ated. Considering this in conjunction with other physical features, the rivers

present very favourable power possibilities.

POWER SURVEYS.

W?th the exception of the Winnipeg river, on which detailed surveys as described

in the last annual report were being carried to completion, the snrve.vs on the other

rivers of the province were more in the nature of a re^connaisance. The information

secured on each river comprised the following: A profile of river surface, a detailed

survey of all possible power sites, the securing of data with respect to foundation

conditions, height of banks, nature of soil and vegetation, and an investigation of

the possibilities of storage and regulation of flow. Field woi^c was commenced early

in the sprino- of 1913. by a small party, of whi<-h Tifr. C IT. Buvuham was m charge.
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Mr. Burnliam had completed the surveys of the Assiniboine and Little Saskatchewan

rivers, and was engaged upon that of the Valley river when his death occurred. jNIr.

D. B. Gow was then placed in charge of the party and continued in this capacity

-

until the completion of the season's work.

Assiniboine Eiver at Curries Landing.

A possible power site on the Assiniboine river at Curries Landing, situated some
twelve miles downsti"eam from the city of Brandon, was investigated in May, 1913.

A detailed topographic survey was made of the site, and a profile of river surface

(Plate jSTo. 11) secured from Curries Landing to the city of Brandon.
The Assiniboine river rises in the southeasterly slopes of the Nut mountains ii:

the province of Saskatchewan, and flows, first in a southerly, and then in an easterly

direction, emptying into the Bed river at Winnipeig. The drainage basin of the river

(Plate 10), comprising an area of 59,550 square miles is, in the main, level prairie-

on which there is no appreciable timber growth. In the upper and mid-reaches the-

river flows in a well-defined, wide valley, with banks varying from one hundred and
fifty to two hundred and fifty feet in height; the channel of the river itself being"

sharply cut down in the valley to a depth varying up to twenty-five feet. The bed
and banks of the river are composed of a sandj' clay interspersed with boulders, and'

in that section investigated there is an underlying stratum of blue clay.

As a result of the inver-l.igation, it is evident that a normal head of 15 feet

could be concentrated at Curries Landing. Flow records obtained on the Assiniboine
river at Brandon in the past winter indicate, however, that a much lower flow is-

encountered than was at first anticipated. Measurements in the previous winter
showed a low flow of 400 second-feet, but during January of this year there was an
extreme low stage of 200 second-feet. This, on a basis of 80 per cent turbine efficienc.v

and for a 15-foot head would only show an available output of 270 continuous-hour
horse-power. 11, however, hydro-electric development were considered in conjunction
with an auxiliary steam plant as is the present plant of the Brandon Electric Com-
pany on the Little Saskatchewan river, then for operation during the eight months of
highest flow in the year, existing records indicate an available flow of 1,000 second-feet.
The possible power output for this flow during eight months of the year would then be
1,360 horse-power.

The Little SasJcatcheivan River.

On the Little Saskatchewan river, the investigations extended from the junction

with the Assiniboine river, upstream to a point on the river four miles above the town
of Minnedosa, a distance in all of 55 miles. Detail surveys were made of four possible

power sites, and a profile of river surface secured throughout the entire distance.

Following the river survey, a reconnaisance was made of the storage possibilities of
the lakes lying in the headwaters of the drainage basin.

As sho^vn (Plate 12), the Little Saskatchewan river rises in the southeasterly part
of the Riding Mountain Forest Reserve, and flows with a winding course in a general

southerly direction, emptying into the Assiniboine river some eight miles above the
city of Brandon. The drainage basin of the river has an extent of 1,040 square railes»

and is, in the upper reaches, hilly and undulating with a considerable timber growth.
In the central and lower reaches, the country is entirely agricultural, and is well

settled. The valley in which the river flows is well defined ranging in width from
1,000 feet to a mile and a quarter and with banks varying in height from 100 to 300
feet. The nature of the soil is mostly a sandy clay overlying beds of gravel with,
usually, an underlying stratum of blue clay.

-5i
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The Saskatchewan has a drop of 400 feet between MInnedosa and the Assiniboine

liver, a distance of 55 miles, or approximately a slope of feet per mile. The possi-

bility of concentrating a portion of this at six different locations (Plate 13), was

investigated. Development work has already been done at two of these points; one

immediately above the junction with the Assiniboine, known as the Brandon Electric

Light Company's plant; and the other the Minnedosa Power Company's plant at the

town of Minnedosa.

The Brandon Electric Light Company's development comprises an earth dam 25

feet high and 450 feet long with a wooden spillway 68 feet wide. The power house is

a frame building, erected immediately below the dam, and there is an installation for

the development of from 400 to GOO k.w. under a head of 33 feet. The plant is used

throughout the summer months, and is shut down, and held as a possible auxiliary to

the company's steam plant, during the winter. This reversal of the ordinary custom

IS accounted for, by the fact that the company sells exhaust steam for general heathig

purposes through the winter months, and has a source of revenue above the cost of

fuel used.

The development of the Minnedosa Power Company, which is located within a

lialf-mile of the town of Minnedosa, consists of an earthen dam 1,800 feet long con-

centrating, at present, a head of 17 feet, which under completed conditions will be

increased to 24 feet. A frame generator and turbine house is situated some 400 feet

below the western end of the dam, and the water is carried from the intake to a 450

h.p. turbine in a 6-foot wood stave pipe line. At the eastern end of the dam, there is

a concrete spillway 60 feet in width.

The extremely low flow, encountered during the winter months, apparently limits

the operation of any present or future power plants to the open season. In the past

winter, the flow during the extreme cold weather was practically negligible, though

it was claimed that this was partially due to the construction of beaver dams, and the

flooding of the upper country. There are numerous lakes lying in the headwaters,

•where a certain amount of storage might be obtained ; but it is not yet known- whether

this storage could be utilized in winter months, for the water would have to be brought

a distance of eighty or ninety miles down a winding river channel. Investigations,

as to the feasibility of regulation by storage on one of the upper lakes, are to be made

by this oflEIce during the ensuing year.

Valley River.

The reconuaissance survey of the Valley river, which was made at the^ request of

the town of Dauphin, included that portion of the river lying between Gilbert Plains

and a point four miles below the village of Valley Eiver. A profile of river surface

was secured, and a detailed survey made of four possible power sites.

The Valley river, so called since it flows in the valley between Riding and Duck
mountains, rises in the Duck mountains and discharges into lake Dauphin. The
drainage basin of the river. (Plate 14). comprises 1,080 square miles, and, while

•confined in the lower reaches, widens out in the upper reaches, and is in that section

covered with a considerable timber growth. The valley in which the river flows has a

width varying from TOO to 2,000 feet, and banks from 15 to 85 feet in height. The

banks of the river are composed of yellow clay overlying a bed of gravel and boulders,

which is from 6 to 30 feet deep.

Records of run-off for the past year indicate that the winter flow is practically

negligible. Further, the possibilities for storage and regulation of stream flow are of

cry doubtful value; and, therefore, development can only be contemplated for open

season operation. From flow records for 1913, it is anticipated that- there would be

a dependable flow of 100 second-feet for the six months of the year from April to Sep-
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tember. On this basis, the four sites investigated, the locations of which are showJE

on profile (Plate 15), would show an available power output with 80 per cent turbine

efficiency, as follows :

—

Site Xo.

1.

2.

*3.

*4.

Head.
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Waterhe7i River and Meadow Portage.

Differing from other power investigations of the season, the above survey dealt

"^ith the damming of the Waterhen river, and the diversion of its water across the

narrow neck of land, known as Meadow Portage, separating lake Winnipegosis from
lake Manitoba. {See Plate 17).

The Waterhen river forms the connecting link between the two above lakes, and
drains an area of 21,200 square miles. This watershed comprises that area lying

between the highlands of the Porcupine, Riding and Duck mountains and lake Win-
nipegosis, the latter, with an area of 2,000 square miles, acting as a collecting basin

for practically the whole drainage. On leaving lake Winnipegosis, the Waterhen
ilows in two distinct channels, with an intervening space varj-ing from a half mile
to a mile. At a distance of a mile from the source of the larger stream, there is a cross

channel between the two rivers, but below this to Waterhen lake there is no connection.

Trom the latter lake to lake Manitoba the river flows in one channel. In both the
upper ehaiiuels;' the river flow.s between low marshy banks which exteird some 1,200

"feet back, before the timber line is reached; there the banks reach an average elevation

of from 3 to 4 feet above the ordinaiy river stage. The soil, to a depth of 1 foot, is

light and sandy, but, underlying this, is a stratum of light blue clay mixed with gravel,

while the bed of the river is composed of gravel strewn, in some places, with large

boulders.

In order to divert the waters of the Waterhen river, it has been found that three

dams would be necessary, one on each of the two upper channels, and a third on the

cross-channel between them.

With regard to the narrow neck of land separating lake Winnipegosis from lake

Manitoba, the minimum width is in the vicinity of Meadow Portage, and is in all a

distance of 9,400 feet. The summit elevation is approximately 6 feet above lake Win-
nipegosis. Investigations made at the summit show that, at a depth of 4 feet, hard-
pcin. is encountered, underlying tlie surface soil of light gray calcareous clay. Adja-

cent to the lakes, clay constitutes the underlying soil.

The difference in elevation between the two lakes was found to be IS -6 feet, at a

time at which both lakes were stated to be at a high stage. This difference is

naturally subject to a variation, dependent upon atmospheric and other conditions,

but, until further records are obtained, it is assumed that a normal head of 15 feet

"would be available for power purposes.

Owing to its inaccessibility, no continuous flow records have been made on the

Waterhen river, but records at the outlet of lake Manitoba give approximately the
"flow to be anticipated, and from these it is estimated the low flow is 5,000 second-feet,

which with an 80 per cent turbine efficiency and a 15-foot head would give 6,800 con-

"tinuous horse-power.

Special reference should also be made to the storage possibilities of lake Win-
nipegosis. The equivalent of one foot storage on an area of 2,000 square miles would
be a flow for six months of 3,536 second-feet or for one year of 1,768 second-feet.

The magnitude and extreme value of such storage is self-evident. Another feature

"northy of note is that, at various times, the construction of a canal between the two
lakes has been advocated for navigation purposes, and. therefore, development of

power in conjunction with the building of the canal would be an important factor.

Fairford and Dauphin Hirers.

The scope of the survey on these two rivers included the securing of a profile of

river surface from source to outlet, and tlie investigation of four possible power
sites.
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Discharging from lake Manitoba, the Fairford river flows in a northeasterly

direction emptying into lake St. Martin. From the latter lake to lake Winnipeg, the

rive^ is known as the Dauphin. In general terms, the drainage basin includes the

territory to the east of the Manitoba escarpment, together with those portions of the

plains tributary to the Swan and Eed Deer rivers. Through a fortunate natural

occurrence, a series of lakes act as the collecting basins for the entire drainage, and

in the lower reaches of the watershed are situated the two larger lakes, Winnipegosis

and Manitoba; the major portion of the run-off being first collected in the former

lake, and discharged from it into lake Manitoba. The relative situation and magni-

tude of these two lakes have exerted a vast equalizing effect upon the flow of the

Fairford and Dauphin rivers.

The banks of the Fairford river, for the first three miles, are well defined, vary-

ing from 3 to 10 feet in height, and reaching a maximum in the immediate vicinity

of the Canadian Xorthern Eailway bridge at Fairford station. Below this point, the

banks become gradually lower, opening out into a wide expanse of low marshy land,

which merges into a stretch of water known as lake Pinemuta. Aiter leaving this

lake, the banks range from 2 to 3 feet in height, but again merge into swampy shores

as lake St. Martin is approached. Throughout, the banks are composed of light gray

clay, in which a few boulders are imbedded. Wliere the Dauphin river leaves lake

St. Martin, the banks are poorly defined: low lying meadows, subject to overflow in

periods of high water, merge into timber line about one-half-mile from either side of

the channel. The banks, which are composed of sandy clay, and which vary in height

from one-half-foot to two feet, present this same general appearance for the first 11

miles of the river. At this distance from the lake, the river cuts through a sandy

ridge, running in an east and west direction, and of a maximum height of some 8

feet. For the following 12 miles to a point on the river where rapids occur, the banks

become higher ranging from 1 to 6 feet in height, though in many places giving way
to swampy indentations. From the rapids to Sturgeon Bay there is a range of from 5

to 32 feet. At numerous places in this lower reach limestone ridges cross the bed of

the river, and reck outcrops are visible in the sandy soil of the banks. The Fairford

river varies in width from 500 to 900 feet, while the Dauphin, with an average width

of 430 feet, is in places slightly narrower than the Fairford.

Practically a complete regulation of river flow should be possible, by use of

storage on the immense lake areas in the drainage. Reference has previously been

made to the possibilities of lake Winnipegosis, while lake Manitoba with an area of

1,711 square miles offers storage facilities almost as great. It is interesting to note

that the latter lake is stated to have a range in level of 2 feet, and only 1 foot storage

would give a flow of 3,024 second-feet for a period of six months.

Discharge measurements made at Fairford settlement since June, 1912 show dur-

ing that period a low flow of 5,000 second-feet ; but when the records are carried over

a more extended period, this amount may be subject to some revision. Based on this

flow and with a turbine efficiency of 80 per cent the sites investigated, shown on
(Profile plate 18), show the following power possibilities:

—

Pito Xo. I Head. Horse-Power.

8
6-5

28
16

3.630
2,050
12,706
7,260
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Manigotagan River.

The survey of the Mauigotagan river, made by Mr. Gow iu June, 1913, com^ised
a reconnaissance of the river from lake Winnipeg to Long lake. All points at which
power concentrations were possible were investigated, and sufficient data were secured

to define the limiting features of the river banks. Storage investigations included

the determination of the area of certain of the headwater lakes, and the elevations

at which these lakes might be maintained.

The Manigotagan river discharges into lake Winnipeg from the east, 50 miles

north of the mouth of the Winnipeg river. The drainage basin of the Manigotagan
as shown, (Plate 19), is approximately 3Y5 square miles in extent. In the lower

reaches, the water-shed is confined between those of parallel river systems; while, in

the upper reaches, it is stated that the drainage widens out to the north and south,

though no definite information is as yet available with regard to this. Some 32 miles

above lake Winnipeg the river broadens out into Turtle lake, followed upstream by

Caribou, Muskrat, Long, and Mpose lakes.

At the mouth of the river the banks are composed of good agricultural clay with

occasional rock outcrops. Above Wood falls, the first drop on the river, the banks are

very irregular, and, in most cases rocky, ranging in some places up to 60 or 70 feet in

height, while in others they are broken by valleys leading back to muskegs and swamps.

In the first 25 miles the river has an average width of 75 feet, narrowing down at

the many rapids and falls. In the vicinity of Turtle lake the channel widens, and

from there to Muskrat lake the width at places reaches from 700 to 900 feet. A notice-

able feature of the river is that, below each rapid, there is a large circular pool of

from 500 to 800 feet in diameter. The bed of the river is covered with a black muck,

except at the various falls and rapids where boulders or rock outcrops occur.

From a study of existing flow records, in conjunction with the results of the sur-

veys of the headwater lakes, it is apparent that Muskrat lake, with an area of 8-3

square miles, and a storage range of 10 feet, would have ample capacity to ensure a

complete regulation of river flow. Gauging station records for the period from Janu-

ary, 1913, show a low flow of 35 second-feet during the past winter, while mass-curve

studies indicate that a regulated flow of 150 second-feet could be maintained. The

estimated available power, therefore, on this river at nine possible concentrations,

(Plate 20), are given in the following table. The power has been computed on a basis

of 80 per cent turbine efficiency for a minimum flow of 35 second-feet, and for a regu-

lated flow of 150 second-feet.

Power Site.

Wood Falls

First Rapids above Poplar. .

.

Fourth Rapids above Poplar.
Third Rapids above Cascade
Sixth Rapids above Cascade.
Charles Falls
Turtle Cascade
Second Rapids above Turtle.

Caribou Cascade

Distance
from Wood

Fails.

Available
Head.

Feet.

29-.')

160
300
120
150
290
230
14-5

270

Totals.

Power
Output wit'

Min. flow :.t

.35 sec.-ft.

H.P.

Power.
Output with
egulated flow
it 150 sec. -ft.

H.P.

; 94
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Whitejnouth River.

In connection with the detailed power survey of the Winnipeg river, a reconnais-

sance was made of the Whitemouth river by S. C. O'Grady, engineer in tharge of the

above survey. The examination of the river was of a decidedly preliminary nature,

but sufficient data were secured to make an approximate estimate as to the river's

power potentialities, in the section between the Winnipeg river and the village of

Whitemouth.
The Whitemouth river rises in the Whitemouth lake, (Plate 21), in the south-

easterly corner of the province of Manitoba, and flows in a northerly direction dis-

charging into the Winnipeg river at the foot of the Seven Sisters rapids. The water-

shed has an area of 1,566 square miles, and in the upper portion comprises part of

what is known as the Julius muskeg.

The bed of the river consists almost entirely of boulder clay, with occasional out-

crops of rock in the lower reaches. In the vicinity of Wliitemouth falls at the mouth

of the river, these rock outcrops extend well above bed elevation. With the above

exception, the banks throughout are composed of a sandy clay, and rise to a height of

50 feet, varying in some places from a very gradual to a steep slope.

As shown on profile (Plate 22) there is a difference in elevation of 44 feet between

the mouth of the river and the village of Whitemouth. Of this, there are two possible

concentrations of 20 feet each, one at the falls at the mouth of the river, and the

other about three miles below Whitemouth village.

Based on estimates of flow for the past two years, the following table gives the

power available with 80 per cent efficiency for a minimum flow of 25 second-feet, and

also for the lowest monthly mean flow (100 second-feet) for the period of six months,

from 'May to October.

Estimated H.P. at 80% Efficiency.
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conditions, or had not been deemed necessary until studies of possible concentrations

bad been carried out. On October 8, the party was disbanded, and the work discon-

tinued for the season.

THE LKVELS OF THE LAKE OF THE WOODS.

In the progress report for the year ending March 31, 1913, reference was made
to the questions respecting the levels of the Lake of the Woods, now before the Inter-

national Joint Commission for examination and report. The questions referred to

the Commission are as follows :

—

(1) In order to secure the most advantageous use of the waters of the Lake

of the "Woods, and of the waters flowing into, and from that lake on each side

of the boundary for domestic and sanitation purposes, for navigation and trans-

portation purposes, and for fishing purposes, and for power and irrigation pur-

poses, and also in order to secure the most advantageous use of the shores and

harbours of the lake and of the waters flowing into and from the lake, is it

practicable and desirable to maintain the surface of the lake during the difi'er-

eut seasons of the year at a certain stated level; and if so at what level'?

(2) If a certain level is recommended in answer to question No. 1, and if

such level is higher than the normal or natural level of the lake, to what extent,

if at all, would the lake, when maintained at such level, overflow the low lands

upon its southern border, or elsewhere on its border, and what is the value of

the lauds which would be submerged?

(3) In what way or manner, inclnding the construction and operation of

dams or other works at the outlets and inlets of the lake, or in the waters which
are directly or indirectly tributary to the lake or otherwise, is it possible and
advisable to regulate the volume, use and outflow of the waters of the lake, so

as to maintain the level recommended in answer to question No. 1, and by what
means of arrangement can the proper construction and operation of regulating

works, or a system or method of regulation, be .best secvired and maintained in

order to insure adequate protection and development of all the interests

involved on both sides of the boundary, with the least possible damage to all

rights and interests, both public and private which may be effected by maintain-

ing the proposed level?

It is unnecessary here to deal with any of the various aspects of the regulation of

the lake, other than the far reaching effects upon the powers of the Winnipeg River
in which this branch is vitally interested. The Lake of the Woods with an avea of

1,500 square miles is the largest and most important reservoir within the Winnipeg
River drainage basin. The importance of the lake as a possible storage is not only

due to its magnitude, bnt also to its strategical position immediately above the powers

on the Winnipeg river. The watershed tributary to the lake comprises an area of

25,000 square miles, and from a study of existing flow records it would be possible to

regulate the entire run-off of this basin through the use of the lake. Such a regula-

tion W(U)ld increase the available powers on the Winnipeg River from 276,000 horse-

power to -104,400 horse-power, or an amount of 68 per cent. The utilization of the

Lake of the Woods alone as a regulating medium would require a permissible range

of 9 feet in lake level; this would not be practicable, for it would be injurious to the

powers at the lake outlets and to various other important interests, such as fishing,

navigation, etc. Fortunately, this extreme range is unnecessary as numerous lakes

in the basin above, including Rainy, Xamakan, Kapitogaman. Rand Point, etc., can
be utilized to carry a portion of the desired storage.

During the past two years, field and oflice studies of tlic Lak(> of the Woods and its

drainage basin in its entirety have therefore boon carried on, in order that a full and
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comprehensive statement max be made on tlie part of tlie Water Power Braucli before

the commission. At the same time, a vast amount of work, comprising stream-gaug-

ings, special surveys, and the gathering of all records relative to lake level, has been

done by this survey at the joint request of the Consulting Engineers to the Commis-

sion. ^ J -D •

In the upper watershed, gaugings were made at the outlet of Xamakan and Kamy
lakes and on the Eainy river at Emo. This territory was taken over during the year

by the Dominion Department of Public Works, and the Avork of this survey was con-

centrated upon the Lake of the Woods, and more particularly at the outlets of the

latter.

The peculiar physical features of the Lake of the Woods outlets rendered the

work of securing continuous records of run-off, and of estimating past run-oS from

available gaugings, extremely difficult. Practically continuous discharge measure-

ments have been made at the lake outlets. At the eastern outlet, a discharge rating

of the Kenora power-house was based on power output. This rating, together with

the power house daily loads, has been used to estimate the mean daily discharge through

this outlet since 1907, the year of the power house construction.

At the western outlet on which the Norman dam is located, flow measurements

were made at a station above the dam. These records were used, in conjunction with

gaugings of the flow through the three mill races at Keewatin, to check the gaugings

at a station downstream at which the combined flow of the above four outlets was

obtained. Through the use of daily gauge records of the Ontario Department of

Public Works, in conjunction with the above discharge measurements, estimates of

the daily discharge have been made for the above outlets for a period of the past

seven years.

Detail surveys have been made during the year of the eastern outlet, western

outlet, and Norman dam and of the three Keewatin outlets.

On May 1, 1913, an evaporation station Avas established on the lake at Portage

Bay, Keewatin. The equipment consists of the following: A galvanized iron tank

with a suitable raft for supporting same, a rain gauge, recording and standard

barometers, recording and standard thermometers, an anemometer and a sling psychro-

meter. Eecords were obtained tA\ace daily at the station by the resident engineer.

The Avork at the outlets was carried on by assistant engineer G. J. Lamb until

the month of October, Avhen Mr. Lamb secured an extended' leave of absence. Mr.

S. C. O'Grady was then appointed in charge of the work, and, during the period at

which the numerous surveys were in progress, Mr. M. S. Madden acted as Mr.

O'Grady's assistant.

OFFICE AVORK.

Due to the rapid manner in Avhich the field investigations expanded, the ofiice

staff was at first unable to cope with the work dcA'olving upon it. The situation was

hoAvewer, relieved by the appointment of further office assistance. The plotting and

drafting of the plans of the numerous surveys, carried on during both the previous

and present year, necessitated the concentration of a great porton of the staff on this

phase of the work. The detail topographic plans of the Ked Eiver Survey compris-

ing in all sixty-one sheets Avere completed during the month of February. The plans

of the Winnipeg river poAver surA-ey Avere brought up to date and at the same time

the plans of the numerous power surveys of the present year were in most cases com-

pleted while the remainder are noAV rapidly nearing completion. Considerable tiiue

Avas involved in connection Avith plans of the surveys of the lake of the Woods outlets

and in the preparation of diagrams and the copying of miscellaneous plans and

records bearing upon the le\'el of the lake.
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During the month of November the office stafi was concentrated upon the com-
pilation of all field data necessary for a preliminary report on the water powers of

the province for the Manitoba Public Utilities Commissioner: While the gauging
station records covered with few exceptions only a period of a year, yet in most cases

a well defined discharge rating bad been obtained and it was possible to give a com-

plete record of discharges since the establishment of the stations. For this same

report, brief descriptions were prepared from field investigations of this survey, or

from other reliable sources, respecting the power possibilities of the various rivers.

It might here be noted, that this is the first report on which the hydrology of the

entire province is dealt with, and on which authentic information is given with regard

to stream-flow.

In September a much needed addition Avas made to the oflice staff. Mr. C. H.
Greenwood, who has the necessary qualifications, being appointed accountant. This

not only relieved the engineer in charge of certain routine work, but also made it

possible to have a detailed study made of the costs of hydrographic and power surveys.

RECOMMENDATIONS.

(1) Investigation of Nelson and Churchill Bivei's.

Reference has previously been made in this report to the advisability of an imme-

diate investigation, even if preliminary in nature, of the more northerly rivers. It

is definitely known that there are vast power possibilities on both the jSTelson and

Churchill rivers, on the Nelson alone the power is estimated at over 2,500,000 horse-

power. The early completion of the Hudson's Bay Eailway, and the certain influx of

settlers, will rapidly open up the north country and bring about the development of

its resources. It is, therefore, necessary that a comprehensive study be made of the

power possibilities of both these rivers, with a view to the conservation of the resour-

ces; or, in other words, that maximum possible development may be secured, such study

to include the rivers in their entirety. With respect to stream gauging, it is essential

that records, if to be at all valuable, should commence at the earliest possible date.

(2) Winnipeg River Storage.

The extreme value and present necessity of regulation of the flow of the Winnipeg
has previously been pointed out, both in this and other reports. Special attention is

now being given to that portion of the drainage entering the river through the Lake of

the Woods, and the question of regulation of the latter lake is under consideration by
the International Joint Commission. No field study has however been made of the

English river and the storage facilities on the numerous lakes in its head-waters. The
English river at its point of junction with the Winnipeg is almost of as great magni-
tude as the latter, draining a basin of 22,000 square miles. Of the numerous larger
lakes lying in its upper reaches, Lac Seul with an area of 340 square miles, offers par-

ticularly good storage possibilities. The need of investiaation of such storage is self-

evident when it is considered that practically half the Winnipeg river drainage is

derived from this source. As an instance of the present necessity of regulation of the

river flow, a minimum stage was experienced on the river during the past winter and
the plant of the Winnipeg Electric Railway was only alilo to operate at much below
its capacity.

(3) Ground Flow.

Among the recommendations of the previous 5'ear, is one dealing with the requis-
ites necessary for the study of ground-flow in the province.' This recommendation is

again brought forward, for this phase of the hydrology of Manitoba is so far unknown.
In the near future knowledge of ground flow will be a necessity, for the southern por
tion of the province must look to this source for its water supply.
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(4) Standard Bench-Marls.

The adoption of a standard type of metal bench-mark, similar to that used by the

United States Geological Survey, is strongly recommended. In connection with the

numerous power surveys in the province, extensive lines of levels have been traced,

and, in order to make these of general benefit, distinctive permanent bench-marks

should be established.

(5) Conferences of Hydrographers.

During the past winter there has been an interchange of information relative to

stream-gauging methods between the British Columbia staff and this office. The bene-

fits derived here, and, it is hoped in British Columbia, from this source, would indi-

cate that a conference between members of the two staffs would be of inestimable value

in the general furtherance of the work. This system has been adopted by the United

States "Water-resources Branch, and a conference is held annually at Washington.

(6) Surveys of small ll'a/t'r Resources.

Certain rivers such as the Shell, Swan, Bed Deer, etc., present power possibilities

of small magnitude, but on some of these rivers development is already contemplated.

It would appear advisable that surveys of these rivers be made, but that the surveys

should be entirely in keeping with the nature of the rivers. These surveys could be

carried out by a topographer, instrument man, and two rodmen, and would include the

securing of the following data : Determination of levels by transit, a magnetic traverse,

and sketches of shore topography. While the information obtained would be in the

nature of a reconnaissance, it would nevertheless be of great value in dealing with any

possible power site?

Appreciation of the Worh of the Staff. '

In conclusion, I wish to take the opportunity of acknowledging the loyal support

and hearty co-operation of the staff, and the excellence of work done by them.

I have the honour to be. Sir,

Your obedient servant,

S. S. SCOVIL,
Assistant Chief Engineer.

No. 8.

REPORT OF M. C. HENDRY

Ottawa, March 31, 1914.

J. B. Challies, Esq.,

Superintendent Water Power Branch,

Ottawa.

Sir,—I have the honour to submit the following as a report of the work carried

on under my supervision during the year ending March 31, 1914.

The work carried on consisted of inspections of power sites for which applications

had been filed, the observations for other possible sites in the vicinity of those

inspected, the examination into possible storage basins, and the collection of some
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additional information on tlio Bow river. To carry out this work I had two assistants,

Messrs. Attwood and Hogarth. Owing to the nature of the work and the extent of

territory to be covered during the season, it was not felt that a larger organization

was warranted.

The work accomplished during the season was as follows (see plate No. 23) :—

1. Inspection of Sturgeon river and tributary lakes.

2. Investigation into power possibilities of Athabaska river between Atha-

baska and mouth of Lesser Slave river.

3. Investigation into power possibilities of Lesser Slave river.

4. Investigation into storage possibilities of Lesser Slave lake.

5. Investigation of storage possibilities of Lac La Biche.

6. Investigation of storage possibilities of Jasper lake.

7. Investigation of storage possibilities of Brule lake.

8. Inspection of power site, Stony river.

9. Inspection of two power sites, Athabaska river.

10. Investigation of Bed Deer river near Bed Deer for power.

Two trips were also made into the Spray lakes, to gather additional information

for the Bow river report, also to look into the possibilities of power on the Spray river.

Separate reports covei-ing each of the above have been submitted and are now on iili>

In carrying out these investigations, the lack of sufficient run-ofF data npon

which definite conclusions could be based, was keenly felt. Much has been accom-

plished along this line but further extension of the work is greatly needed.

STURGEON RIVER.

The first investigation made during the season was that on the Sturgeon river.

The river below the outlet of Big lake was examined, with a view to ascertaining the

existence of any possible power sites. The lakes of the system were also examined, to

determine the possibility of securing storage to augment the low water flow.

From information gathered in connection with the plant of Fort Saskatchewan,

situated on the river near its mouth, it was known that the winter discharge was very

low so that storage would be almost imperative if power development on the river was

to be rendered feasible.

An examination of the river showed that, at a point in section 10, township 56,

range 23, west 4th meridian, there existed a site where it was considered possible to

develop power. As there are no direct falls in the river, the head to be developed would

have to be created by a dam, the banlcs being of sufficient height to secure a head of

approximately (!0 feet ; the length of the structure would be approximately 500 feet on

the crest.

The lakes mentioned above were examined for their storage possibilities. Isle

lake was the first investigated, it has an area of approximately 5,250 acres, the shores

are for the most part low, and a great deal of the surrounding country would be

flooded were the lake level raised to any considerable height. With a storage of 5 feet

on this lake the capacity available is estimated to be 27,000 acre-feet, though it is

questionable whether the banks would allow this, or whether the run-ofF would be suf-

ficient to fill the basin,

Lac Ste. Anne, Sandy lake, and Big lake were next examined. Of these, Big
lake appeared to be the most attractive for storage, the area is 2,420 acres with a tribu-

tary drainage area of 404,000 acres. With 20-foot storage—whicli the shores are cap-

able of sustaining, though ('(Piisidorable flooding of very desirable farm land wmdd he
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involved—the capacity would be approximately 100,000 acre-feet. The structure

involved in securing this amount of storage ^vould be very long, about l.SOO feet on

the crest.

The discharge data for this stream cover a very short period, and consist for the

most part of isolated gaugings. The conclusions drawn, therefore, regarding the

power and storage possibilities of the river may be subject to a very considerable

revision; but from the data available the possibility of obtaining 100,000 acre-feet of

storage seems very remote. The records justify the assumption that for at least nine

months of the year the flow is below 200 c.f.s. ; under such discharge conditions, the

power output of the river is very limited and the economic phase of the question does

not appear very attractive.

ATH.\BASKA RIVER,

The Athabaska river between Athabaska and the mouth of Lesser Slave river was
examined for possible power sites. On account of the numerous applications for

power, it was felt that information regarding this stretch of the river should be

obtained. A trip of inspection was therefore made, which was more in the nature of

a reconnaissance. A launch was secured, and the banks were examined for a suitable

site for development.

In the stretch indicated, about 75 .miles in length, there are no falls or rapids;

but, at a number of points, swifts or long flat rapids occur. The banks are generally

clay, and rise in a series of benches to the level of the main valley. Steep-cut banks
are generally opposed to low flats, the river bank at these points varying from 8 to 10

feet high. After a careful examination, the conclusion was reached that no suitable

sites occur in this stretch of the river.

It was contemplated that on the return from Lesser Slave lake, a trip would be
made do^Rai the river from the Landing to Grand .Eapids ; but, owing to the low water,

it was impossible to secure transportation to that point, and the amount of work to be
done during the season precluded the use of canoes and the consequent length of time
required to track back up the river. The trip was therefore abandoned.

During the season a reconnaissance was made of different parts of the Athabaska
drainage basin, in order to obtain information regarding the possibility of securing
storage to augment the low-water flow of the river. The winter discharge of the river

is low, reaching approximately 2,000 c.f.s. at Athabaska. This low flow renders ques-
tionable the development for power purposes of several points on the river. Could
storage of any magnitude be secured, these several sites would be placed ui^on a more
attractive basis.

The points looked into were Lesser Slave lake, Lac La Biche, Jasper and Brule
lakes. These form the principal lakes of the drainage basin, the first two being upon
tributaries, and the last two, situated near the headwaters, being expansions of the
river. Data relating to discharge from the first two lakes can now be obtained; but,
for the last two, all figures are sporadic and indirect.

The results of these investigations were disappointing, the outlets of the lakes
being wide and offering no favourable opportunity to the creation of storage.

LESSER SLAVE LAKE.

Lesser Slave lake forms what is practically the source of the river of the same
name, one of the largest tributaries of the Athabaska after the latter leaves the moun-
tains. Owing to its relation to the Athabaska river, the lake was looked upon as a
possible storage basin for increasing the low-water flow of that rixcr. The area of the
lake is approximately 500 square miles, being about GO miles long and averaging 8

miles in width.
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The lake is navigable, two or three shallow draught stern-wheel steamers being

operated upon it by the Northern Transportation Company and the Hudson's Bay

Com.pany. The lake is for the most part very shallow, and in consequence gets very

rough.

The shores of the lake vary considerably, on the north side they are high and,

present the appearance of cut banks, Avhile at the west end, on the south and at the

east end, the banks are very low, being but a few feet above lake level.

The information relating to the discharge from the lake is confined to one meter-

ing, made at the time of inspection which, from local information, was supposed to be

practically high water. This metering gave a discharge of approximately 2,300 c.f.s.

While no conclusions can be drawn from a single measurement, one fact should never-

theless be borne in mind, namely, that this metering was taken at what was considered

high water, so the withdrawal of any considerable amount of water for storage would

have a marked effect upon the river below which is used for navigation. The possi-

bility of creating storage on Lesser Slave lake is controlled by the discharge and the

topographical features, especially those at the lower or outlet end of the lake.

As has already been stated, the shores of the lake on the west, south, and east (the

last the outlet end), are low. At the upper and west ends, considerable areas of hay land

lie at an elevation of between 2 and 3 feet above lake level. On the south, the shores

are wooded and are low lying, as at the west end. To the east, with the exception of

some sand dunes at the northeast corner of the lake, the whole of the country is not

over 3 or 4 feet above lake level. The mouth of the river is wide, and presents no

favourable opportunity for raising and holding the lake at a higher elevation. After

a study of the situation, the combination of the topographical features, and the

requirements of flow in the river during the navigation season, lead to the reluctant

conclusion that the creation of storage on Lesser Slave lake seems remote.

LAC LA BICHE.

Lac La Biche forms the head-waters of the river of the same name, which joins

the Athabaska about 50 miles below Athabaska, and is the only stream of importance

between that point and Fort McMurray.
The lake is reached by wagon trail from Athabaska, a distance of about 60 miles

;

this trail is very bad during wet weather, being nearly impassable in places, near the

lake it improves and for the last eight miles is fairly good.

The area of the lake is approximately 90 square miles. The surrounding country

is hilly, and fairly well covered with forest gi-owth, most of which, however, is small.

The streams entering the lake are all small, those noted being but 20 to 30 feet wide,

and flowing bank-full when first seen, though a few days later the water had subsided

considerably. The banks of the lake are generally high, rising 20 to 40 feet, and are

skirted with sand and gravel reaches. At the outlet end these features change, giving

place to low marshy banks behind which lie spruce swamps and muskegs.

There are no records available regarding the run-off from the lake, and the stream

where examine 1 was so sluggish and full of weeds, that no attempt was made to gauge

it, al-^o no estimate could be formed of the discharge.

The general surroundings of the lake, high banks, etc., gave at first a very favour-

able impression, but when the outlet was reached, this impression was removed ; as the

outlet was approached, the banks gradually got lower, until they were practically at

water level, a low sand ridge intervening between the lake and the country behind.

This back country was nearly all spruce swamp and muskeg, except for a narrow
fringe of hay land on the east side of the mouth. This kind of country extends for

some miles on either side of the river from the lake, and is so low that the stream
cannot be approa"hed for the reeds and grasses in the water.

These conditions obtaining, the idea of storage on Lac La Biche had* to be aban-

doned.
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JASPER AXD BRULE LAKES.

On account of the close similarity of the governing features, and their proximity

to one another, these lakes are dealt with together.

These two lakes are situated within Jasper park, the outlet of the latter being just

on the boundary of that reserve. They lie in the main valley of the Athabaska, which

is, at this section, very wide : they are in fact simply expansions of that river. Jasper

lake 'is nearer the source, and lies just above the mouths of the Stony and Kocky

rivers which, the one from the north and the other from the south, add their waters to

the Athabaska. The lake is about 6 miles long and 1 mile wide. At the upper end

the valley is narrow, and the hills which form the valley approach the shores of the

lake. At the lower end, however, the valley is much wider and the lake banks are

composed of sand. The outlet is wide and the banks on the south side are low.

Brule lake is about 8 miles below the outlet of Jasper lake. It is approximately

7i miles long and averages 1 mile in width. The banks are low and sandy, being com-

posed for the most part of sand dunes which are continually shifting with the wind.

The outlet end of the lake is wide and the banks low.

The Grand Trunk Pacific line follows the south bank of the lake, and the Cana-
dian Northern the north bank. On account of the trouble experienced from the drift-

ing sands, it was proposed by the Grand Trunk Pacific to place a dam at the outlet of

the lake, and raise the water surface so flooding the sands. The idea was a good one

but the proposed level interfered with the Canadian Northern Railway grade, so had
to be abandoned.

The outlet of each of these lakes is wide, the foundation conditions poor, and the

limit to which the water could be raised low. The lakes are also shallow with shelving

shores, so that a great proportion of the water would be formed into ice. The river

below these lakes, too, is shallow and contains many rapids, the troubles from ice

would be serious and the proportion of water wasted this way, great. Unless the water

could be utilized at some point comparatively close to these lakes, the creation of

storage at this point should not be considered.

STONY RIVER.

Stony river was next examined to ascertain its power possibilities. It joins the

Athabaska between Jasper and Brule lakes, and within Jasper park. As practically

the whole river lies within unsurveyed teritory, which is more or less unexplored, there

are no maps of the district upon which an estimate of the area of the drainage basin

can be based. Measurements of the discharge of the river have been made by officers

of the Irrigation Branch and a measurement was also made by Mr. Attwood at the

time of this inspection.

About 15 miles of the river; extending upstream from the mouth, was examined in

greater or less detail, particular attention being given to that portion in the vicinity

of the falls which occur at the upper end of this section. Here a survey was made in

sufficient detail to permit of the contours being plotted approximately, and a general

plan of the river and falls made.
The river flows through a narrow steep valley; at very few points in its course,

however, is the river channel canyon-like; generally where rock cut banks occur, they

are opposed to wide flats, near the mouth, and in the vicinity of the falls, these con-

ditions are reversed and canyons are to be found. The river averages about 100 feet

in width, the bottom is full of boulders and hence the stream is very turbulent.

The data relating to the discharge of the Stony river are, as was stated, confined

to individual measurements, and these have all been made within the last year so that

no very definite conclusions can be drawn regarding run-off. Fortunately, the greater

26—viii—
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number of- measurements were made during the low water period of streams in the

district, so that a fair idea of the behaviour of the stream during that period may be

obtained.

The results of only two measurements of the stream during normal period are

available, one made by Mr. G. W. McLeod on August 1, 1913 ; the other was made on

September 10, 1913. The first, made above the falls, gives a discharge of 1,200 c.f.s.

;

the second, at the crossing of the Canadian Northern railway near the mouth, gives

a discharge of 1,000 c.f.s. Comparing it with somewhat similar streams, it seems prob-

able that a discharge, under flood conditions, of from 5,000 to 6,000 c.f.s. might be

expected with an extreme flood of probably twice that amount.

The following are the available records as to discharge:—

Date.
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exceeded for short periods, but assuming a flow of 1,200 c.f.s., the power that could be
developed would be approximately 8,100 w.h.p.

From these figures,' it would appear that the development is one which could no^
support any large expenditure on capital cost

ATIIABASKA RH'ER.

Two possible sites were examined on the Athabaska river in townships 58 and'

56, range 21, west 5th. The former is referred to as " Site No. 1," and the latter a»
"Site Xo. 2'"; they are so designated on account of their proximity to one another^

and the lack of other means of distinguishing them.

The stretch of the^iver upon which they are situated lies above the crossing of^

the Edson-Grande Prairie trail. Site Xo. 1 lies just above the crossing.

Site No. ;

From an inspection of this site and a rough survey, it was ascertained that &
head of eighty feet could be obtained by the erection of a dam of that height, na-

rapids or falls existing at this point. The length on the crest would be approximately

550 feet, and the materials to be found at the site would appear to warrant a struc-xuire

of these dimensions.

The drainage area of the Athabaska, down to the power site is, for the most part,

virgin forest and the greater part of the headwaters are in Jasper Park Forest

reserve on the east slope of the Eocky mountains. Above Jasper the Maligne, Miette,

and Whirlpool rivers are all tributary to the Athabaska, and all are mountain streams
which fluctuate with the varying temperature. Below Jasper the Stony and Solomoii.

rivers are tributaries of some importance.

From a study of the very few meterings, taken on the Athabaska at Hintois

between September, 1912, and April, 1913, and compared with the gaugings taken at-

Jasper commencing February 4, 1913, it is seen that at Hinton in March the flow^

increases, whereas at Jasper the flow is gradually decreasing until about the middle
of April. These records tend to show that the Stony and Solomon rivers receive

their spring floods earlier than the tributaries on the higher altitudes, and thereby

increase the flow during March.

The data relating to stream flow are confined to individual meterings, most of
which have been made during the past year, so that no definite conclusions can be
drawn regarding run-off. The greater number of the readings have, however, beei»

taken during low water and were recorded at Athabaska falls. Ja>i>er and Hinton.

Of these meterings, those taken at Hinton more truly represent the flow of the river

at the power site; Hinton is a station on the Grand Trunk Pacific railway, and is-

approximately 50 miles above the power site.

Discharge figures at Hinton.

DatP.
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paring these figures of discharge with high water mark on river banks, it seems prob-

"able that a flood discharge of from 30,000 to 50,000 c.f.s. might be expected at the site.

From information gathered relative to the upper part of the drainage basin, the

possibility of obtaining storage appears remote. Any basins that exist are compara-
tively small, and are so remote from the points at which the water might be utilized

that the benefit derived would be somewhat problematical.

The site apparently offers all that is required from an engineering standpoint".

Two rock cliffs form the main valley of the river at this point, they are nearly

parallel, being nearest to one another at the west end, and rise approximately to a

height of 150 to 200 feet. On the north side, the cliff is nearly perpendicular, and is

from 700 to 1,000 feet long. On the south side, the cliff is not perpendicular, but
rises at both ends at approximately a 45 degree slope for about 75 feet; then the rock

appears as a perpendicular cliff rising above. Between the two ends, the slope is

more gradual, ending in a flat 200 or 300 feet wide at the middle point, the flat form-

ing a bend in the river. West of the upper point the cliff bends away to the south-

west. The rock on each side of the river is a hard sandstone, somewhat weathered,

and lies in horizontal strata.

The whole head of any development would have to be created by a structure

placed in the river, as no direct falls occur in the river. The average fall of the
river is approximately 3 feet per mile. In the application a dam 80 feet high has

been proposed: it would be approximately 525 feet long on the crest with the power
house on the flat below.

The only available records of stream flow to hand at present are a few miscel-

laneous meterings, taken above the site during the winter of 1913. These records

show 1.017 c.f.s. as the minimum flow recorded on February 14. 1913. Coranaring

this river with other mountain rivers of known flow, it seems reasonable to assume

that the minimum flow might easily go as low as 700 c.f.s. Also from the study of

these same records, 2,500 c.f.s continuous flow for 7 months seems to be all that can

be expected at the site, without storage.

The power' from 2,500 c.f.s and 80-foot head with 80 per cent efficiency would be

18,000 h.p. for 7 months; and assuming 700 c.f.s as the minimum flow, 5,000 h.p. would
be the minimum amount available. Again, if 1,000 c.f.s. proved to be the minimum,
7,200 h.p. would be minimum power developed.

Site No. 2.

Access is had to this site, which lies in the SW. \ section 31, township 56, range

2], west of the 5th meridian, by way of the Medicine Lodge trail from the crossing of

the Athabaska river. The trail is very little used, so that a whole day was occupied
in covering the 15 miles between the two points.

The remarks regarding discharge, made in connection with Site No. 1, apply also

to Site No. 2, about 12 miles upstrean*i, as no streams of sufficient magnitude enter

between them to make any difference in the low water discharge.

The site seems worthy of consideration, and from the examination made it would
seem possible to develop a head of approximately 50 feet, and there should be no diffi-

culty in finding a sufficiently good solid rock foundation for the structure. The east

bank is a sandstone cliff 50 or 60 feet high, and the bench from here to the bottom of

the main valley is from 50 to 100 yards wide. The river is 500 feet wide, and on the

west shore the banks are shelving with occasional rock outcrops. The length of structure

involved could only be known after a detailed survey had been made, but 1,000 feet

is about the minimum length. One thing to be determined is whether the water from
the proposed site in township 58, range 21, west 5th meridian will be backed up as far

as this site or not, a distance of approximately 12 miles by the river.
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The site is rather a hard one to reach by a land route, it being approximately 30
miles via Medicine Lodge: Grand Pi'airie trail, from Medicine Lodge, a station on the
Grand Trunk Pacific railway, 156 miles west of Edmonton.

The trail would have to be cleared out and put in shape for teaming. No i>ersonal

inspection was made of the trail, but, from reports given by settlers, it is very wet in
places and very little used. The site could be reached more easily, and heavy loads
easily bandied, by making Ilinton (station on the Grand Trunk Pacific railway, 185

miles west of Edmonton) the base, and freighting machinery and supplies down the
river from there, either by scows in summer or by making an ice road on the river in

winter, and thereby avoiding hills and bad roads.

The only available records as to discharge are those given above. These records

show 1,017 c.f.s as the minimum flow recorded on February 14, 1913. Comparing this

river with other mountain streams of known flow, it seems feasible to assume that the
minimum flow might easily go as low as 700 c.f.s. Also from the study of thesL- same
records, 2,500 c.f.s. continuous flow for seven months seems to be all that can be
expected at the site without storage. The power from 2,500 c.f.s. and 50-foot head
with 80 per cent efficiency would be 11,300 h.p. for seven months, and assuming 700
c.f.s. as the minimum flow and SO per cent efficiency, 3,200 h.p. would be the minimum
amount of power available.

These two sites while feasible from an engineering standpoint, do not on the
surface appear attractive from an economic point of view. Their remoteness from
a possible market of any magnitude (Edmonton), the length of transmission line

involved, the difficulty of securing access to the sites for construction purposes, and
the apparent low discharge of the river during a considerable period, places them in
the position where careful consideration should be given them, and an increased
number of run-off records secured before any great sum is expended upon them.

EMBARRAS RIVER.

Tlie Embarras river forms one of the tributaries of the McLeod river, joining the
latter in section 5, township 52, range 18, west 5th meridian. The river has a drain-

age area of approximately 650 square miles, and lies in the country to the east of the
east fork of the McLeod river, the upper waters being for the most part in the foot-

hills. The greater part of drainage area is wooded, though some of the tributaries,

entering from the east, head in muskegs to be found in the district. An examination
of a section of the river near the mouth was made by myself, accompanied by Mr.
Attwood, about October 1, 1913. In the section examined, the stream averages between
100 and 150 feet in width, and has a fall of approximately 5 feet per mile. The banks
vary in height from 10 to 50 feet in height, they are very steep in many places,

being perpendicular and formed entirely of sandstone which lies in horizontal strata.

The bed of the stream is composed of sand and gravel, and in many places the bed-rock
appears.

The data relating to stream-flow are confined entirely to miscellaneous meterings,
no gauging station having been established, and these readings have only been taken
during two seasons, 1912 and 1913; an estimate, based upon a gauging made in the
McLeod river below the mouth of the Embarras, was made in 1912, by myself;
•although considered conservative, it appears from recent meterings to have been high.

The meterings of the river in 1912 were made near the head waters above most of the
tributaries, and therefore do not indicate accurately the flow to be expected at the
site in question, and are therefore omitted. When the site was examined, an attempt
was made to meter the stream, but no suitable section giving sufficient depth was
found in the vicinity; an estimate, however, was made, the discharge being placed at
200 cf.s. A metering made near the mouth on October 9, or nine days later, gave a
discharge of 168 c.f.s.
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A list of the gaiigings is given below, and it will be seen that the maximum
recorded was 551 c.f.s., on August 12, 1913. From the nature of the drainage basin,

'the flow should be fairly uniform, though evidence goes to show that very extreme
ftjods occur. No definite conclusions can be drawn, but it appears from the data to

band that a minimum flow of 25 c.f.s. may be expected, while the extreme flood dis-

^arge of 3,000 c.f.s. is possible.

The following are the available records as to discharge:

—

•

Date.
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on tlie Bow river. The first flood water, due to the melting of the snow in the foot-

hills, comes down in April, and the flow so derived is later angumented by the melt-

ing of snow in the higher altitudes.

The stream resembles all others in the district, having a very rapid flow,

while no actual falls occur in the section examined, the current is swift; flat

rapids succeed one another almost continuously and are especially noticeable during

the low water period ; the current is not so great as to prevent the formation of an ice

sheet over the greater part of the river. The fall in the river in the vicinity of Eed

Deer averages about S feet per mile, the banks of the valley are generally high, but

the valley is wide, the river changing from side to side of the valley, high banks alter-

nating with low wide flats.

The data concerning the flow of the Eed Deer are very meagre, so that it is im-

possible to draw definite conclusions. The first measurements were made in 1910,

beginning in June ; no continuous readings were taken, but one gauging was made in

each of the following months, June, July, August, September, and November. In

1911. some gaugings were made, but no continuous readings were taken, of which the

most important are the two made in December, as they are the first taken during the

low water period. In December of that year, a gauging station was established at

Eed Deer, and since that time continuous readings have been available, although, at

present, those for the year 1912 are all that are to hand. A study of these records

seems to indicate that there are four low water months, and that January, February,

and March, are the extreme months. In April, the flood water from the foothills comes

down raising the flow in that month. Extreme low discharge may be expected to

reach 200 c.f.s., 222 c.f.s. being the lowest recorded. The lowest mean monthly flow is

233 c.f.s., so that it would not appear safe to count on a mean monthly flow of more

than 2.50 c.f.s. during the extreme low water period. For November, December, and

March, a mean flow of between 350 and 400 c.f.s. may be expected.

There are three lakes tributary to the Eed Deer near the section in question.

These are Cygnet lake. Sylvan lake and Guiriake. The water discharged from Sylvan

lake flows to Cygnet lake and then to the Eed Deer entering that river in section 11,

township 38, range 28, west 4th meridian. The water from Gull lake flows into the

Blindman river, which joins the Eed Deer in section 8, township 39, range 26, west

4th meridian.

Cygnet lake, which is the smallest of the three, has an area of 4,700 acres, the area

of Sylvan lake is 10,800 acres and that of Gull lake 25,700 acres. Cygnet lake is a

shallow basin, the shores being low and marshy, and large areas of low hay land are

adjacent to it. The level of this lake has been lowered in connection with the con-

struction of the Alberta Central railway. The line passes through the centre of the

lake, on account of this, storage there is out of the question.

Sylvan lake drains into Cygnet lake through a small stream which meanders
across the flats lying between the two lakes. The nature of the shores of the lake vary

;

on the west and north sides they are high-cut banks composed for the most part of

clay; on the south and east side the shores are low and sandy, especially at the outlet

where the water is shallow and somewhat reedy.

Storage might be created here by raising the lake level 1 foot, and so securing

approximately 10,800 acre-feet, which is equivalent to a flow of 60 c.f.s. for three

months. Any storage undertaking would have to be in conjunction with a reclamation

project involving the land lying between Sylvan and Cygnet lakes. Such a scheme

would necessitate the digging of a drainage ditch through the flats, as at present the

greater part of the land is under water part of the year. A method of drainage

would make some hundreds of acres of land available for agricultural purposes.

Gull lake is tributary to the Blindman river. This lake was not visited, but from

information gathered it appears that some attempt has been made to utilize it as a
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regulating basin for the plant at the mouth of the Blindman river. It was not learned

what success has attended this undertaking, but judging from the other two lakes

visited, the volume of water secured from that source cannot be very great.

The possibility of developing power near Bed Deer on the river of that name is

confined to two sites. Three were investigated, the upper site being discarded as not

feasible, while the lower one was not considered in detail, owing to the difficulty of

access at present and the distance from the town. Particular attention was given to

the middle site, that lying within the boundaries of the town.

The amount of power that may be developed is limited, the mean monthly flow for

the river reaching tlie low figure of approximately 230 c.f.s., and a minimum discharge

of 200 c.f.s. may be expected. The head for any development must be created by

structures and river diversion, no direct falls occurring in that stretch of the river.

The present power load is limited, the electric plant in the town having a capacity

of 320 kilowatts is a steam driven plant. What this load may amount to is hard to

determine, owing to the lack of figures upon which to base an estimate.

There is a possibility of developing approximately 1,000 h.p. within the town for

eight months in the year and for the remaining four months about 400 h.p. as a maxi-

mum. At present to dispose of this power, direct competition with the company,

which handles the entire power load would be necessary. While the development is

feasible, it does not appear on this account attractive from a commercial standpoint.

The question of storage to augment the low water flow was also taken up, and

two or three possible storage basins investigated. Owing to lack of run-off data from

these lakes, no conclusions could be reached; but the possibility of storage appears to

be remote, and would then have to be undertaken in conjunction with a scheme for

draining the land lying between the Red river and these lakes, otherwise no benefit

woiild be derived from any storage that might be placed upon them.

JORDAN RIVER.

At the end of the season it was necessary to go to Vancouver to obtain advice on

the construction of hydraulic fill dams, Mr. G. R. G. Conway, Chief Engineer of the

British Columbia Electric Company, and Mr. G. L. Albert, late Superintendent of tho

Coquitlam Dam, being interviewed. At the same time advantage was taken of an

invitation extended by the British Columbia Electric Co., through Mr. Conway, to

examine their Jordan river plant and control works on Vancouver island.

The plant operates under a static head of 1.200 feet, the highest head in Canada.

The station is situated on tide water, and the forebay upon the high land behind, steel

pen-stocks laid to the contour of the ground connect the two. The water is carried

to the forebay in a wooden flume about 5 miles in length, which follows along the

shoulder of the Jordan river valley, the steep slope of the river being taken advantage

of to secure the head. At the point where the water of the river is diverted into the

flume, the two are at the same elevation, but a large dam has been built to secure stor-

age at this point. Above this dam, on a branch of the river known as Bear creek,

another dam, hydraulic fill, has been placed.

The dam of most interest is that at the point of diversion. This dam is of the

hollow reinforced-concrete type, and is one of the highest of its kind on the continent,

being 126 feet high. It is 891 feet long over all, which includes 450 feet of bulkhead

section, 306 feet of spillway and 135 feet of earth embankment. The spillway has a

freeboard of 8 feet and provides for a flood discharge of 25,000 c.f.s.

The dam provides for 012,000,000 cubic feet of storage, and together with that of

the Bear Creek dam, 327,900,000 cubic feet, will provide sufficient water to run the

enlarged plant of 25,000 h.p. capacity continuously on a 50 per cent load factor over

the dry weather season.
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This plant is interesting from the standpoint that it evidences the power possibi-

lities of the small rivers of the British Colunibin coast, where tho annual rainfall is

heavy, and the heads that may be obtained high.

The foregoing examination was made at the end of the season and completed the

year's work.

I have the honour to be, sir,

Your obedient servant,

M. C. HEXDEY

No. 9.

REPOKTS ON COQUITLAM DAM, B.C.

Final Report of Mr. J. E. Freeman^ C.E., ox the Construction of the Coqlitlam
DAil.

Providence, E.I., U.S.A., November 4, 1913.

J. B. ChallieSj Esq.,

Superintendent Water Power Branch,

Department of the Interior,

Ottawa, Canada.

Sir,—As requested by you, I have jreviewed the agreement between the Crown and
the Vancouver Power Company, bearing date of March 24, 1910, and have reviewed

the records made by myself, and those made by my assistants in the capacity of inspect-

ing engineers on behalf of the Dominion Government, during the construction of the

Coquitlam lake dam, and respectfully report as follows upon the matters wherein the

city of New "Westminster is chiefly interested, by reason of the domestic water supply
which it obtains from the said lake.

SUFFICIENCY OF WATER SUPPLY AND INTAKE.

First.—As to a supply of water for domestic purposes, I find that the present and
prospective needs of the city of New Westminster are amply provided for by means
of the new intake tower and the conduit leadins from said tower to a point safely

downstream from the limits of the dam.

At its smallest section this conduit is a steel pipe, 4 feet in diameter, and it ter-

minates in a steel pressure regulating chamber, provided with valves, to which the

city's present conduits are connected, and to which future connections can be attached.

T find that the intake tower is well located on solid rock, about 700 feet upstream

from the city's former intake, and can take water from any desired level, from highest

down to the original lake level, and that it is an exceptionally massive and durable

structure, of ample capacity and of much architectural beauty, and that its screens,

gates and details, are well adapted to their purpose and embody the principles of the

very best contemporary engineering practice.

I find that the tunnel leading from this intake tower through the dam, was mainly

through the solid rock and is of ample size, and that all of the works, for taking water

from the lake and delivering it into the existing conduits leading to the city of New
Westminster, appear to have been built by the Power Company of first-class materials

in an efficient and satisfactory form, and in accordance with the best engineering

practice.
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PURITY OF AVATER SUPPLIED FROM LAKE.

Second.—As to the purity of water, I find that the works of the company have
been so carried out, and of such scope, as to tend to improve the quality of the water
delivered from Coquitlam lake to the city of New Westminster. This improvement in

quality results from the removal of stumps and decaying logs from the swampy mar-
gins at the lower end of Coquitlam lake, and also results from the very thorough work
of felling, removing, and burning the timber and brush within the range of the

increased height of flowage by the new dam.
I find from studying many bacterial and other analyses, and from personal inspec-

tion of the' lake and the surroundings, that this water is of remarkable purity and
freedom from colour and turbidity. The coldness of the water wliich enters the lake,

the great depth of the lake, the long period of sedimentation and exposure to light,

the character of the vegetation in the drainage area, and, above all, the almost com-
plete absence of human kind (except those connected with building the dam and clear-

ing the lake margins from live and dead timber), all contribute toward a water of

exceptionally good quality, and now that the dead timber in the swamps at the foot of

the lake, mentioned above, has been removed, the conditions are better than before this

dam was begun.

The flooded lands have been completely cleared of all timber and underbrush, well

above the new top-water-level of the lake, for a distance of about 3 miles above the

city intake tower, while the remainder of the lake shore at the head of the lake, includ-

ing the swamp land, has been cleared to an average level of 30 feet above the old lake

level, or at about the average level of the lake when the companj' are using their full

water supply for power purposes. This clearing has, I believe, cost the Power Com-
pany upwards of $600,000, a sum which has been expended solely in the interests of

the purity of the water supply of the city.

For camp sewerage at the camp buildings near the water power tunnel outlet to

lake Buntzen, an iron drain pipe was laid into the discharge tunnel, through which

all sewage was diverted from entering the lake, and I understand that similar pro-

vision will be made relative to any future drainage at this locality from the gate

keeper's residence, or from any future occupancy of this camp.

Infrequently, when the lake is drawn down near its natural level, there may be some-

times in future, as heretofore, be some temporary turbidity, caused by the scour of the

brooks near the intake during very heavy rains, but this is not a serious matter, and

as a whole there will be less of this turbidity in future than before the dam was

raised. The lake is so sheltered between mountains that the wave wash on the shores

is not large, and the digging out of stumps by wave-wash at the varying levels will be

negligible.

I know of no natural surface supply of water that is superior to Coquitlam lake

as a source for domestic supply, and I find that the company's works in dam build-

ing have been so carried out as to conserve and improve this excellent quality.

STABILITY OF THE DAM.

Third.—I believe the site selected for the dam was the very best that could be

found here. Prior to the performance of any extensive work on this dam, I visited

the site and made a careful study of the construction plans, and I recommended
various changes in the designs, for increasing the safety, all of which were accepted

by the Power Company. During the entire period of construction a resident engineer,

acting under my instructions, has exercised constant supervision, and inspection of

the character and extent. of the work performed, making weekly reports to me con-

cerning it, and I have regularly received copies of the weekly reports of the company's

superintendent of construction.
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Also, I have personally visited the dam once or twice each year during the entire

period of construction, and have endeavoured in every way to keep well informed as

to all conditions that could affect its stability.

On the easterly side of the middle of the valley, there is granite ledge, and a

trench was cut down to this through the overlying sand and clay, so as to give the

dam an impervious contact with this ledge. On the westerly side of the valley, the

glacial clay slopes down to indefinite depths and on this side the less impervious

€arth overlying the clay was sluiced off very carefully, so as to make a broad, imper-

vious joint on this side also. A stratum of cemented gravel, revealed by test pits

beneath the clay, was so dense and lay so deeply buried by the clay that it was not

considered that any possible percolation through it could do harm.

I am pleased to report that I consider this one of the very best earth dams that

has ever been built. Its thickness and breadth of base are uncommonly large. The
site was cleared off to a broad base of excellent impervious material, which I care-

fully inspected personally before consenting to the depositing of the earth for the

dam. The structure has been built up by the best known methods for securing impervia-

bility and the rock footings at the up-stream and down stream edges of the dam have

been built of exceptionally large size, as a safeguard against the sloughing or disturb-

ance of the thick, impervious core of the dam. The earth sluiced was of excellent quality,

possessing sufficient clay for impervinbility and sufficient grit for firmness. Under
the constant inspection and tests of the resident engineer, the work of sluicing earth

was only permitted to go on in cold weather after it had been found possible to do this

without including ice or clods of frozen earth in the dam. The slopes of the dam are

uncommonly flat, and have been further protected by thick layers of " riprap," well

placed, and the super-elevation or " freeboard " of the top of the dam above the

wasteway crest is uncommonly high. The structure is, in ray opinion a thoroughly

safe dam.

THE SPILLWAY,

Fourth.—The overflow spillway for safety against exceptionally heavy floods is

over a granite ledge, of ample width and of a character not likely to become clogged

by floating logs, and its discharge is carried in an open channel to a safe distance

below the dam.

SLUICE-GATES.

Fifth.—The sluice-gate structures are of a durable and substantial character,

and the sluice-way consists of a tunnel through the solid granite ledge. This sluice

is ample for the discharge of any water that the company might be called upon to

release under articles 7 and 8 of the agreement of March 24, 1910.

No special log sluices have been built, but there appears to be no present need
for them, and if ever needed, the wasteway and the channels leading to and from the

sluices can be readily adapted to receive additional structures needed for this pur-

pose.

INCREASED AREA OF RESERVATION.

Sixth.—The Dominion Government, by an Order in Council dated March 4, 1910.

has set aside as a reservation a tract of land comprising some 56,000 acres, and

embracing substantially the entire watershed of Coquitlam lake, and has thus safe-

guarded the lake against pollution that might come from future human habitat'on

or from promiscuous lumbering operations. The area now within the Coquitlam

reserve is about four times the area contained in the tract that was at one time pro-

posed to be sold to the city of New Westminster, and which was confined to the
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immediate surroundings of the lake. The action of the Dominion Government, in

extending this reserve to cover valuable land and timber in close proximity to the

cities of New Westminster and Vancouver, should be indeed appreciated by the city

authorities.

To make this reserve more permanent and to serve the purpose of general public

interest and at the same time preserve the purity of the city of New Westminster's

water supply, I would also strongly endorse a former suggestion that the Dominion

Government be requested to consider the advisability of extending it to include all

the available Dominion land and timber between the Burrard inlet, the North Arm,

Pitt river and Pitt lake, and establish in. this new reserve a park, under the Dominion

Forest Keserves and Parks Act. Such action by the Dominion Govern-

ment would not only result in the preservation, for all time to come, of the

existing natural advantages of the Coquitlam lake watei-shed and surrounding district,

for the preservation of the water supply of the city of New Westminster, but also in

the establishment of a natural park, within easy access of the present cities of Van-

couver and New Westminster and the surrounding municipalities. Such a purpose

would not necessarily conflict in any way with the original purpose of the present

reserve, the preservation of the purity of the city of New Westminster's water supply.

CONCLUSION.

In conclusion I consider that the rights of the city of New Westminster have

been very efficiently safeguarded and that, as a whole, the city is now in a better posi-

tion than when the dam building was begun, about three years ago, for the reasons

already stated: namely, first, the removal of decaying timber from certain swampy

margins of the lake; second, the broader channel at the outlet; third, the superior

quality of the present intake works for the municipal works of the water supply ; and,

fourth, by reason of the greater extent of the reserved lands around the lake, wjhich

now appear to comprise almost the entire watershed.

Furthermore, the dam and structures appurtenant thereto have been constructed,

not only with the view of securing maximum stability in accordance with the best

engineering practice, but unusual attention has been given to the aesthetic features of

the design, at considerable extra expenditure on the part of the company, with the

result that all concrete structures, including the intake and gate towers, present an

unusually pleasing appearance, well in keeping with any natural park which may be

established here, as referred to above.

Respectfully submitted

JOHN R. FREEMAN.
Consulting Engineer.
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No. 8b.

final repoet on the construction of the coquitlam dam,
co:mpiled by a. m. beale from data supplied by r. s.

stronach.

Ottawa, March 31, 1914.

J, B. Challies, Esq.,

Superintendent, Water Power Branch.

Ottawa.

Sir,—I have the honour to submit the following final report on the construction

of the Coquitlam dam, British Columbia.

The magnitude and many interesting features combined with the close connec-

tion of the Dominion Water Power Branch with this iffidertaking since 1911, has

made it desirable that a full account be published in the annual report. Mr. R. S.

Stronach, the resident inspecting engineer for this department having, on the com-

pletion of his duties at Coquitlam, been transferred to the Dominion Parks Branch,

the preparation of the following report has devolved on the ufidersigned. The matter

presented is compiled from the official files and from ^Ir. Stronach's final report, of

which large portions have been incorporated bodily.

HISTORICAL.

Early in 1898, the Vancouver Power Company—a subsidiary of the British

Columbia Electric Company—was incorporated in accordance with Part IV of the
" Water Clauses Consolidation Act, 1897," of the statutes of British Colujnbia.

One of the objects for which the company was established was for the acquisition of

water for hydro-electric development; the generation of electricity for light, heat and

power; and the construction and operation of electric railways.

It was not until .1901, however, that sufficient capital was forthcoming for the

actual work of development, which involved, amongst other things, the boring of a

9-foot tunnel for 2i miles through the mountain separating Bimtzen, and Coquitlam

lakes. Water was to be brought from the Coquitlam watershed to Buntzen lake and, in

conjunction with its waters, be used to supply the flow to the power-house at Burrard
Inlet, where an initial installation of 6,000 h.p. was planned.

In 1S86, the Provincial Legislature granted the right to take water from Coquit-

lam lake and river to the Coquitlam Waterworks Company; this water to be used for

the domestic supply of Vancouver and New Westminster. The right to dam the

waters of the lake was contained in this grant.

In 1889, the city of New Westminster acquired by purchase such rights of the

Waterworks Company as were necessary to enable the corporation to construct, main-

tain, and in the future, enlarge, a water supply system for the city. The charter,

stock, and all other property of the Coquitlam Waterworks Company was subsequently

acquired by the Vancouver Power Companj'.

It is hardly necessary here to go fully into all the issues involved, however, it

may be stated that a basis of agreement between the Corporation of New Westminster

and the Vancouver Power Company was reached, and a timber crib dam was con-

structed at the outlet of Coquitlam lake.
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In 1908, the city, as a result of a report from an engineer engaged to study

their water supply, requested that the Vancouver Power Company replace their exist-

ing dam by a first-class reinforced-concrete dam, of such type and size as to secure for

the city a permanent and satisfactory water supply. The Power Company was

inclined to accede to this request, because it would supply additional storage, and

enable it to obtain all the water to which it was entitled, and thus be able to supply

the rapidly expanding market.

Preliminary plans and roug'h estimates for the new dam were sent to London,.

England, in order to obtain the authority of the directors for necessary exploration

work ; the engineer to whom these plans were submitted there advised the employment

of Mr. J. D. Schuyler of Los Angeles, California, U.S.A. Mr. Schuyler's services were

therefore retained and, after full investigation, he decided that a hydraulic earth fill

dam would be the safest and best structure to erect.

In June, 1909, plans for a dam of this type on a site immediately downstream

from the existing dam were prepared. These plans showed a hydraulic fill dam with

a maximum height of 98 feet; width 466 feet; upstream slope 2^ to 1 and downstream

slope 2 to 1, the crest was to be 25 feet wide. 650 feet long and 15 feet above the spill-

way, which was located where the rock outcropped to the east of the dam. These

works were designed to give 60 feet additional storage or 163,000 acre-feet.

For the New Westminster water supply, an intake tower of concrete was to be

built on a rock outcrop at the east side of the lake 900 yards upstream from the dam
site, and 36-inch diameter steel pipe was to be laid from this tower to the upstream

toe of the dam, where connection was to be made to a 48-inch diameter riveted steel

pipe surrounded by concrete which was to pass through the dam, suitable connections

being made to the city's mains on the downstream side.

To liberate water into the Coquitlam river for logging or domestic purposes, if

need should arise, two 9-foot' diameter steel pipes surrounded by concrete were also

shown passing through the dam, the discharge being controlled by two cylindrical

balanced valves in a concrete tovrer on the upstream side of the dam. Since the dam
site was traversed by the Coquitlam river a large flume was proposed to divert the

water during the construction.

The proposal to build a hydraulic fill earth dam caused a great deal of apprehen-

sion to the inhabitants of the district immediately below the proposed dam, and also

to some of the citizens of New Westminster. The principal objections being that such

a dam would be unsafe, and that the flooding of so much timbered land would have a

deleterious effect upon the water supply of New Westminster.

Strong representations along these lines were made to the Dominion Government
which, in order to allay public alarm and ensure that a safe structure would be built^

and that the water supply would be unimpaired, decided to retain the services of a

consulting engineer of acknowledged reputation and eminence in his profession.

The department was fortunate in obtaining the services of Mr. John I\. Freeman,,

of Providence, R.I., U.S.A., an engineer of international reputation, recognized as

one of the greatest authorities on large-scale hydraulic enterprises. When it is men-
tioned that Mr. Freeman has been retained on works of such magnitude as the Panama
canal, the New York water supply, and the lletch-Hetchy project for the Greater San
Francisco water supply, it can readily be appreciated that the best possible advice was
being obtained.

In order that the department might keep in close touch with the work, and that

Mr. Freeman might have a representative on the ground who should report to him and
see that liis instructions wore carried out, it was decided to appoint a resident

engineer. The engineer selected was Mr. R. S. Stronach, who was already on the staff

of the dei^artment. Mr. Stronach had already upward of ten years' practical experi-

ence, inchiding three .years as resident engineer on various important works for R.

McAlpine tSr Sons, of Glasgow, Scotland.
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It will be seen therefore, that the department assured itself that the design of all

works would be sound, and that they would be carried out under capable independent

supervision. The resident engineer furnished weekly reports of the progress of the

work, collected samples of material deposited in the dam; provided samples of the lake

water for analysis, and saw that the sanitary regulations within the Coquitlam reserve

were strictly enforced, thus safeguarding the purity of the New Westminster water

supply.

Exploration work had been commenced' by the company early in 1909, and the data

gathered indicated that the foundation conditions of the site consisted of a granite

ledge for the eastern third, this ledge then dipped rapidly downward and the remainder

was rock-flour. Mr. Freeman was anxious that some further exploration of the strata

below the rock-flour portion should be made, and after a consultation with Mr. Schuyler

it was decided to sink two additional shafts, " G " and " H." Work on these two

shafts was begun on April 2S, 1910, but on May 20, in shaft '' G," and June 8 in shaft
" H," work had to be suspended, owing to the leakage through a cemented gravel

stratum which exceeded the capacity of the sinking pumps, the elevation of the

bottoms being 404-0 feet and 402-4 feet or 51-0 feet and 39-0 feet respectively below

the surface.

A liew pump rated at 100 gallons per minute was ordered, but did not arrive until

July 14, and when the two shafts were unwatered the timbering was found to be in

bad condition, and, as further sinking operations would prove dangerous, a new shaft
^' I " was commenced on August 6 and a new vertical centrifugal pump of 400 gallons

per minute capacity was ordered. On August 28, owing to the non-arrival of the new
pump, operations had to be suspended, the pump arriving on October 6, and mining
being resumed on the 11th. Mr. Freeman paid his second visit of inspection on the

14th and, after both he and ^Cr. Schuyler had personally inspected the shaft, it was
decided that further sinking operations were not necessary, as suflicient data had been
secured.

The following is a record of materials encountered :

—

Shaft Surface Elevation Depth Bottom Elevation Class of Material

I 442-4 48-7 393-1 Loam 3-7 feet, rock-flour :il-3

and cemented gravel 13-7.

The cemented gravel stratum in shaft '" I " was carefully examined by both Mr.
Freeman and Mr. Schuyler. Water was percolating uniformly through the gravel

surface at a rate of 141 gallons per minute, or 0-033 cubic feet per minute per square

foot of gravel stratum; the water was perfectly clear, there being no sign of erosion,

and it was also observed that as soon as the gravel stratum was penetrated no timber-
ing was required, as the gravel was so well cemented that a pick or bar was required
to loosen it.

A cut was also sluiced along the centre line of the dam at the east side of the river

channel, and showed that the granite ledge was overlaid by a stratum of pervious

gravel averaging 2 feet in thickness.

Holes were drilled at other places on the site, and all the data collected clearly

indicated that there was a cemented gravel stratum of a decidedly leaky character

below the rock-flour portion of the site and also overlying the ledge at the east side

of the river channel; in view of this, Mr. Freeman suggested the advisability of either

building a concrete corewall in the dam to extend through the leaky stratum, or else

to flatten the slopes of the dam and increase the impervious section, in order to insure

that any leakage from the reservoir would have to travel such a distance that its

hydraulic gradient would be lessened and its velocity reduced so low, that there could

be no possibility of scour. Mr. Freeman also suggested that the idea of constructing

a large flume to carry the river during the first stages of construction be abandoned.
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and a large sluice tunnel through the granite ledge at the east side of the damsite be
substituted with suitable approach and outlet canals, and with a concrete tower at the
upstream end of the tunnel. Mr. Freeman also held a consultation with the city

officials and company's engineers, when it was agreed that the site for the city's

intake tower should be moved to a point on the east shore of the lake, where there is

a rock outcrop about 1,000 feet upstream from the damsite; the pipe through the dam
to be replaced by a tunnel through the granite mountain to the east of the damsite
located entirely outside the damsite.

Further exploration work was done and continued until January 24, 1911, when
a conference was held in Mr. Freeman's office at Providence, E.I., U.S.A., with Mr.
Blundell-Brown, one of the London directors, and Mr. G. E. G. Conway, who had
been appointed chief engineer to the company. Mr. Conway took complete charge of

the work from this date, as the consulting engineer to the company, Mr. Schuyler,

resigned, owing to ill health.

At this conference the location of the water supply tunnel, sluice tunnel, approach

and outlet canals was agreed upon, and the sites for the control towers for the Avater

supply and sluice tunnels decided.

"Final plans were prepared under Mr. Conway's supervision, and these were signed

by Mr. Freeman on January 10, 1912, and approved by the Government. They were

also approved by the city officials of New Westminster, as far as they affected their

interests.

The seliemo, as Hnally carried out, is illustrated by Plate No. 26, Avhieh shows

a substantial hydraulic fill earth dam sealing the gap between the banks of the Coqu it-

lam river; while on the eastern side, and quite clear of the dam, are located the spill-

way, sluice tunnel, and New Westminster water supply tunnel. The land along the

shores of the lake flooded by the raising of the water was carefully cleared of all tim-

ber and the debris burnt.

The operations may here be outlined with more detail:—

NEW WESTMINSTER WATEU srPPLV TINNEL.

As the agreement between the Government and the company required that the

domestic water supply of the city of New Westminster be neither interfered with nor

impaired, the first actual construction work to be commenced was the driving of the

water supply tunnel, the location of which is shown on Plate No. 25, this work was

commenced on December 31, 1910, and completed on April IG, 1912.

The work of driving this tunnel was done under contract by ]Messrs. Ironside,

Eannie & Campbell, of Vancouver, and was completed by January 21, 1912, with the

exception of 10 feet at the upstream end, which was left until the control tower site

had been excavated.

In order to expedite the work, two shafts were sunk and four additional headings

thus secured, air-hoists were installed at each of these shafts, and buckets with a

capacity of half a cubic yard used, a flat topped car being used to convey these buckets

to the working face, rails being laid on the tunnel floor. To save a length o^ 115 feet,

the downstream end was located in an exploration drift, the floor of which being 3^

feet above the tunnel grade was first excavated to grade.

The tunnel is located through solid rock except for 190 feet at the downstream

end and for a distance of 301 feet in the line between the two shafts, where there

was no ledge, and where further exploration revealed none within a distance of 75

feet. These sections through cemented gravel was constructed of 48-inch diameter

rivetted slip-jointed steel pipe thoroughly packed round with concrete. The pipes

were to extend well into the ledge, and tlie concrete filling at the points where ledge

was met (at each end of the 301-foot "section and the upstream end of the 190-foot

section) being well tightened by grouting under pressure. At the downstream end
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the 48-inch pipe surrounded by concrete was extended to the distrbuting chamber,

where suitable connections were made with the city mains, consisting of a 14-inch

and a 25-inch diameter rivetted steel pipe lines.

A concrete floor was laid for the entire length of the rock tunnel, the sides of the

two shafts were also concreted and were supplied with suitable covers, ladders and

landing stages so that they might always be available for inspection purposes,

this part of the work was done by the company and not by the contractors. The rock

encountered was granite with a few short lengths of diorite, no trouble was exi)eri-

enced from springs.

NEW WESTMINSTER CONTROL TOWER.

This is the finest and most handsome intake and control tower on the Pacific

Coast, in Canada; it is artistic and massive, and is some 90 feet in height from the

base to the floor level of the operating chamber. As the lake is frozen over in winter,

the walls were made very thick to withstand ice thrust, being 4^ feet thick from the

base to elevation 465 feet,—38 feet below spillway level—from which point there is a

batter which reduces them to 1-5 foot at the floor level which is 15 feet above the

spillway.

The control tower is built on solid rock; the channel thereto from the lake has

a bottom elevation 428 feet, a width 30 feet and suitable side slopes, the excavation

under water was done by a Weeks drag budget, after the coffer dam, constructed in

connection with the foundation excavation and the building of the control tower, had

been removed.

The intake gates consists of four 40-inch square valves set at different elevations

ranging from 430 to 487 feet and operated by hand. These gates have iron grills on

the outside and a fine mesh screen on the inside, there is a secondary control inside

the tower consisting of- a 42-inch diameter stand pipe in four lengths resting on a

cast-iron elbow in the floor of the tunnel, this elbow is connected to the water supply

by a steel pipe surrounded by concrete.

A total of 2,251 cubic yards of concrete was placed in this tower, which was
built under contract by Mr. H. P. Peterson, the work commenced on the completion of

excavation for foundations in February^ 1912, and the work was completed and the

water turned on by July 2.

SLUICE TUNNEL TO CARRY RIVER DURING CONSTRUCTION OF DAM.

As has been already stated, it was proposed to drive a tunnel through the rock

bluff to the east of the damsite, in order to carry the river during the construction

of the dam; it was also necessary to excavate approach and outlet canals, this Avas

done by hydraulic sluicing, the material moved being washed into the river, and
completely swept away by the spring and fall floods. The approach canal was exca-

vated 1;.o 441 elevation at the intake end and 440 at the tunnel end, being 40 feet wide

at the bottom; work commenced on February 5, 1911, and continued intermittently

until completion on April 7, 1912, when it was completed, 153,800 cubic yards of

material havin^g been removed.

For the outlet canal, it was originally intended to drive an 8 feet by 6-5 tunnel,

beginning at elevation 433-8 and rising to 434 at the downstream portal of the sluice

tunnel. This tunnel was intended to follow the line of the canal as at present con-

structed; work was commenced on March 15, 1911, and continued until j^ugust 27 of

the same year, when 111 feet of tunnel had been driven. Trouble from quicksands

and water then caused the abandonment of the tunnel, and the construction of an
open cnnnl by sluicing was immediately commenced, being completed on March 21,

1912, when 96,900 cubic yards of material had been removed.

25—viii—
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The contract for driving the sluice tunnel itself was let to the same firm that

drove the New Westminster water supply tunnel. Work was commenced on June 27,

1911, by breaking up from the water supply tunnel which crosses below the sluice

tunnel; two working headings were thus secured. Excavation for the foundations

of the control tower at the upstream portal of the sluice tunnel was commenced on

June 15, and a third heading obtained here on August 27 ; a heading was not obtained

at the downstream portal, as this face was not exposed by the sluicing for the outlet

canal until after the tunnel was completed.

The rock penetrated was of good solid granite, no timbering was required, nor

was any trouble from springs experienced; all the rock from the break-up from the

ivater supply tunnel was carried through that tunnel and dumped at its downstream

portal, that from the heading from the upstream portal being deposited in the up-

stream toe wall of the dam, care being taken to leave the river channel open.

The length of the sluice tunnel from portal to portal was 501 feet with a fall of

10 feet, the section was 26-0 feet by 18-5 feet with an arched roof of 13-0 feet radius

to increase the discharging capacity the tunnel was completely lined from the up-

stream portal to the point where the straight portion was reached, a distance of 161

feet, the remainder was lined only on the floor and on the sides to the spring of the

arch ; this work of lining was done by the Power Company, 1,100 cubic yards of con-

crete being used.

CONTROL TOWER AT SLUICE TUNNEL.

Rock excavation for the foundations commenced on June 15, 1911, but, owing

to delay caused by the operations in the sluice tunnel, was not completed until January

28, 1912.

Concreting was commenced immediately the excavation was completed, and a total

of 2,465 cubic yards of concrete was used in the construction of the tower.

Three 10-feet by 15i feet openings were left below the tower, in order to convey

into the sluice tunnel any floods which might occur during the construction of the

dam; the intake level of these openings was 440-0 feet or 4 feet below the level of the

crest of the timber crib dam. Each opening was controlled by two roller gates

operated by an 18 h.p. Eairbanks-Morse gasoline engine; after the completion of the

dam, the space behind these gates was filled in with concrete.

In order to liberate water into the Coquitlam river, for logging or domestic pur-

poses should need arise, permanent gates were installed in the tower at elevation

455-25, or 47-25 feet below the spillway level of the new dam; these permanent gates

consist of three 60-inch diameter sluice gates inside the tower and on the outside of

the upstream wall three 83-inch by 78i-ineh auxiliary stop-log gates in front of which

are iron racks; two concrete division walls inside the tower, extending from the floor

to the level of the operating platform divide the gates into three separate sets, all of

which can be operated by hand, or by the 18 h.p. gasoline engine which had been used

on the temporary roller gates, and which was installed in the tower after the comple-

tion of the dam.

DAM CONSTRUCTION.

Work on the dam was not commenced until March 21, 1912, although a certain

amount of. rock had been deposited in the toe walls from the sluice tunnel excavation

and such stripping of the dam site as had already been done.

In order to locate accurately on the plans the various operations, Mr. Freeman

adopted the co-ordinate system, the centre line of the dam being taken as the nfnin

axis, lines were located parallel to it on both sides at intervals of 100 feet; another

svstem of lines at right angles to the axis were located also at intervals of 100 feet,
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and stakes marked with the co-ordinate were placed at the intersections thus enabling

any point to be accurately located on the plans. (See Plate No. 25.)

The pumping plan used for hydraulic work during the construction of the dam
consisted of two centrifugal Dayton pumps, one a three-stage volute, delivering -i

cubic feet per second at 150 pounds pressure, and the other a single-stage delivering

the same quantity at 50 pounds pressure; these were driven by 250 h.p. and 75 h.p.

Westinghouse motors respectively; a Worthing-ton three-stage centrifugal pump
delivering 4 cubic feet per second at 135 pounds pressure, and driven by a 200 h.p.

Allis-Chalmers-Bullock motor; a three-stage Byron-Jackson volute pump of Y cubic

feet capacity at 150 pounds pressure, belt-driven by a 300 h.p. C. G. E. motor; a three-

stage Byron-Jackson turbine pump, direct coupled to a 300 h.p. Fairbanks-Morse

motor, and delivering 7-8 cubic feet at 150 pounds pressure.

These pumps were installed in a new pump-house in February, 1912, the old pump-
house being on the dam site, had to be removed. The new pump-house was located

close to the distributing chamber of the New Westminster water supply, whence water

was obtained through a 24-inch pipe connection.

On March 21, 1912, hydraulic sluicing, in order to strip the overburden from the

ledge at the spillway site, was commenced, and for the first two weeks the material

moved was boulders and cobble stones; these were deposited at the east end of the

upstream toe wall by mean^ of a flume. After two weeks' work the material was about

50 per cent rock-flour and sand, and, as the toe wall had been brought up to the

required height from co-ordinate 1,500, 275 northeastwards, a levee was built from
this point to co-ordinates 1,450, 150 north and the material removed from the ledge

was used to fill in the space east of this levee. On April 28, the overburden had been
stripped from the spillway site, and 4,050 cubic yards deposited in the hydraulic fill,

which was built up to elevation 475-0.

The next stage was the resumption of the exploration cut along the centre line of

the dam at the east side of the river channel ; this was widened to an average width of
25 feet and the ledge thoroughly cleaned oft' from elevation 432-0 at co-ordinates
1,400-0 to elevation 518-0 (dam crest level) at co-ordinates 1,620-0. A low concrete
key-wall was then built on this ledge, following the centre line of the dam from co-
ordinate 1,392-0 and elevation 426, where the rock-flour section of the dam site met
the ledge, to co-ordinate 1,600-0 and elevation 508.

The hydraulic sluicing in this cut was finished on May 15, 1912, and the monitor
moved across the river channel, to commence stripping the overburden from the por-
tion of the damsite between the two toe-walls down to rock-flour stratum.

This work was done by setting the monitor at the top of the slope at the west
side, the material was bucked down toward the river channel, the monitor being moved
forward as required; the boulders, cobble-stones and gravel collected in the river

channel, the lighter material being carried away down the river. The monitor was
then set in the river channel, and the boulders, etc., bucked into the two toe-walls of
the dam.

Upon the completion of the sluice tunnel in May, 1912, the upstream toe-wall was
extended across the river channel, rock excavated from the spillway being used to make
the fill. A pit was then opened at the west end of the dam, upstream from the toe-

wall end, a bhmket of rock-flour sluiced in front of the toe-wall effectually sealing it;

this enabled the damsite to be cleared without water leaking in from the lake, and also

gave the Power Company some additional, badly needed, storage. While this blanket

was being deposited, the gates at the sluice tower were kept open, so that the turbid

water might be drawn off through the sluice tunnel, and the city water kept clear.

Stripping the damsite between the two toe-walls was in progress when Mr. Free-

man paid his visit of inspection on the 6th September, 1912, and in view of the excel-

lent e!ass of material disclosed by this work, he and Mr. Conway decided to reduce

25—viii—7J
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tlie wiilth of the impervi!_)us portion at tlie base of the dam, as shown on Plate 'No. 2-6.

to an area bounded on the north by a line between co-ordinates 950, 155 north, and
1300, 153 north, and on the south by a line between co-ordinates 1170, 120 south, and
1360, 115 south, giving a maximum width of 268 feet, the ai-ea between those lines was'

to be thoroughly stripped, the rock-flour stratum being thoroughly cleared of all per-

Tiolis material by means of hydraulic sluicing, this work was pushed ahead vigorously

and was completed on the 5th October, 1912, when an excellent base had been prepared

for the impervious portion of the dam. the rock flour being exposed, and thoroughly

•cleaned oft', between the points above mentioned from the west end of the dam, to

where it met the ledge; during the process of stripping above mentioned a seam of per-

vious gravel was exposed in the west bank at co-ordinates 900, and elevation 490- 0,

a cut-off trench, having an average width of 10 feet at the bottom, was sluiced into

the bank for a distance of 150 feet or to co-ordinates 750, where the pervious seam
rose to elevation 504-0 or 1 foot above the level of the spillway crest; this trench was
refilled with rock-flour during the hydraulic filling in the dam, thus effectually sealing

the pervious seam.

Hydraulic filling was commenced on the 7th October, 1912, and was completed

on the 8th July, 1913, the total quantity of the fill was 427,000 cubic yards, the total

quantity of rock in the two toe-walls was 117,710 cubic yards, thus giving a total yard-

age of 544,710 cubic yards for the dam. The material for the hydraulic fill was all

secured from two pits, the first of these pits to be opened up was situated downstream
from the dam and to the west of it, the second was upstream and to the east.

The material in pit No. 1 consisted of about 50 per cent of rock-flour and 50 per

cent sand, gravel, and boulders, while that in pit I^o. 2 was about 75 per cent rock-

flour and 25 per cent sand, gravel, and boulders, the bouldei"s which were too large to

pass through the flumes were bulldozed until they were sufficiently small to do so, the

timber and stumps having previously been removed from the site of both pits by means
of donkey engines, this work being done while the damsite was being prepared and

the toe-walls built up.

There were two flume lines at first for conveying the material from the pits and

delivering it in the dam, one commenced at the east end of the downstream toe-wall at

elevation 468-0 and co-ordinates 1400, SO soiith, from this point it rose on a 4 per cent

grade to the west end of the toe-wall, following co-ordinate line 80 south, from where

it curved round to pit No. 1, the second commenced at the west end of the upstream

toe-wall at co-ordinate 860, 155 north, and elevation 468-0, from which point it rose on

a 4 per cent grade to the east end of the toe-wall, following co-ordinate line 155 north

from where it curved round to pit No. 2, the fill was completed to elevation 468-0 by

means of these two flumes, after which they were too low to be of further use, another

flume on the upstream slope being 18-0 feet higher, or com.mencing at elevation 486,

and the one on the downstream slope 16 feet higher, or commencing at elevation 484-0;

the fill being brought up to the latter elevation by means af these two flumes, when
the fill reached elevation 484, a third flume line was built, consisting of a main flume

commencing at co-ordinates 1170, 80 north and elvatiou 522i 0, from which point it

rose on an average grade of 4 per cent to co-ordinates 1350, 80 north, this portion being

built on the fill; from co-ordinates 1350, SO north, the flume line curved round to pit

No. 2, lateral flumes were built across the fill to each slope of the dam from co-ordi-

nates 1170. 80 north, and depositing flumes built from each of these laterals along the

slopes of the dam to each end, a second flume line or deck being built above this flume

when it became too low to be of further use, this flume line was 20 feet higher and

completed the fill in the dam.

The flumes were all of a uniform pattern, being built of two 1-inch by 12-inch

planks on the bottom and two 1-inch by 12-inch and one 1-inch by 6-inch planks on

each side, they were lined on the bottom with 6-inch hemlock blocks placed on end.

and there was also a 1-inch by 6-inch pLuik nnilr-d along each side of the flume above
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the blocks to protect the sides ; the bents were built of 6-inch by 6-inch posts, caps and

stringers for the first deck, for the second deck 4-ineh by -i-inch posts and caps and

6-inch by 6-inch stringers were used, the bents were an average distance of 16 feet

apart, the lumber used being hemlock saAvn in the company's mill ; the block lining- in

the flumes from pit IS^o. 2 had to be entirely renewed once, but the lining in the flumes

from pit No. 1 only required occasional patching, due to there being a higher percent-

age of sand in this pit, which protected the bottom from wear.

The material was deposited in the dam through 2-t-inch by 24:-inch openings, in

the sides of the flumes along the slopes, having each an adjustable timber gate, which

was lifted and placed across the flume, just below the opening, thus diverting the

stream through the opening and depositing the material at any required point; as the

slope was built up, lateral flumes were built from these openings towards the centre

of the dam.

The pipe lines used from the pump-house to the monitors in the pits were 16-inch

flanged riveted steel pipes in IT-foot lengths; at first 11-inch slip-jointed pipe was

used, but proved unsatisfactory due to leakage and loss from friction.

Plate No. 26 shows a maximum section of the dam, and the class of material

deposited during the hydraulic filling process. Mr. Stronach took numerous samples

of this material from the fill, and found that they would, after drying, in all cases

pass through a 200-mesh screen. The rock for the two toe-walls was all secured from

the excavation necessary for the tunnels and spillway.

The natural result of the high percentage of rock-flour in the material sluiced

from the pits was, that the settling pond was shallow, and the percentage of solids high,

in the overflow from the settling pond, due to the water being drained off before the

finer particles in suspension had been given time to deposit. Daily samples were taken

of the water in the overflow channel between February 15, 1913, and the completion

of the fill on July 8, 1913, the following being a record of these measurements :

—

Average maximum depth of

settling pond from October 7, 1912,

until Julv 8, 1913 ("start and finish

of fill).

1912.

October. .

.

November
December.

1913.

January . . .

February .

.

March
April
Maj'
June
July

Average percentage of soliu.s in

overflow channel from settling pond,
from Februarv lo, 191.3, until July 8,

1913.

per cent.

IC)

l.G
11
3-7
3-9
3-9

Note.—Samples allowed to stand .six days, percentages given being volume of sedimcMit in bottom of

measure.

The average maximum depth of the settling pond from the start to the finish of

the fill was 5-24 feet and the average percentage of solids in the overflow chaimel from

February 15, 1913, until the completion of the fill on July 8, 1913, was 2-6. It is

interesting to note the rapid decrease in the depth of the settling pond after the fill

had reached the top of the toe-walls in January, 1913, also the increase in the percent-

age of solids in the overflow as the area and depth of the settling pond became less.

The water was drawn off from the settling pond by means of an overflow channel

on the downstream slope. This channel, which followed co-ordinate line 1,300, was
built of 1-inch by 12-inch planks for the sides, these planks were in 17-foot lengths
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and vvere nailed to 2-incli by 4-incli posts, tlie bottom of the channel being filled by
boulders and cobble-stones; the top of the sides was kept level with the slope of the

dam, each side being an average depth of 7 feet below the slope, the first 4 feet in the

bottom being refilled with the boulders and cobble-stones, thus preventing scour. The
sides of the channel were always kept well in advance of the fill, the boulders and
cobble stones being placed in the bottom as the slope rose, adjustable planks across

the intake end of the channel being used to control the level of the settling pond, the

width of the channel was 4 feet.

In January, 1913, when the fill had reached elevation 468-0, or maximum height

of 42-8feet, the resident inspecting engineer, acting upon instructions received from
Mr. Freeman, put down a bore at co-ordinates 1200, 0, in order to ascertain the solidi-

fying which was taking place in the rock-flour or impervious portion of the fill; the

following is a record of the specific gravity and percentage of moisture found in the

samples secured, the testing being done by Mr. F. T. Shutt, Dominion Chemist:

—
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7 feet above the crest. As the greatest recorded flood in the Coquitlam river was

10,000 cubic feet per second it will be seen that an ample margin for safety has been

allowed.

Stripping the overburden from the ledge by means of the monitors was coin-

]nericpd on the Alarch 21, 1912, a wor'i.' ..•; face being exposed on April 4, when rock

excavation was commenced; this was done by Mr. H. P. Peterson, under contract.

The rock excavated was deposited in the two toe-walls by means of a gravity car line

along each toe-wall, and two Ledgerwood aerial cableways, one being used on each toe

;

these cableways were operated by an 112 h.p. motor for each, the cable being 2i inches

diameter, and were also very useful for moving aggregate for the sluice tower, also

lumber, pipes, etc., required in the construction of the dam.
Rock excavation was continued until December 23, 1912, when it was suspended

on account of a heavy snow fall, and also owing to the toe-walls being practically com-

pleted.; work was not resumed until July 14, 191.", and was completed in September,

1913, the reck excavated being used for ' riprap ' on the slopes of the dam, the hydraulic

fill being completed on July 8, 1913.

A total of 82,395 cubic yards was excavated; of this about 20,000 cubic yards was

rock, the remainder being overburden.

CLEARING.

After careful investigation, and personally inspecting the land to be flooded

around the marign of the lake by the construction of the dam, Mr. Freeman recom-

mended that all timber and underbrush be removed from the land to be submerged, in

view of the effect that the flooding of this timber would have upon the water supply

of the city of New Westminster. In accordance with this recommendation clearing

operations were commenced by the company in March 1911, Mr. A. Barclay being

appointed their superintendent for this work, which was continued until November,

when it was suspended for the season owing to inclement weather.

A camp (camp No. 1) was built on the west shore of the lake, close to the intake

of the tunnel to lake Buntzen, and was capable of accommodating 300 men. Special

care was observed regarding the sanitation, a drainage system being installed through-

out it, and a pipe-sewer connection made to the lake Buntzen tunnel at a point behind

the control gates, so that no sewage could possibly find its way into lake Coquitlam;

An incinerator was also built and all camp and cookhouse wastes carefully burned in

it. For the men working on the land to be cleared, portable canvas houses, with zinc

buckets, were supplied, the foremen of each crew being held responsible for the good

conduct of his men ; these houses were moved fonvard as the work advanced, the

buckets being changed twice each week and their contents burned in the incinerator.

Great credit is due to the company fni* the efficient manner in which they attended

to the sanitary control of their camps and employees.

Wliere the timber was small, all the clearing was done by hand: but for the heavily

timbered ivca-i donkey-engines were used, nine donkey-engines being used in the work.

The underbrush and scrub timber was piled and burned, the merchantable timber left

on the ground, being floated off at a later date, wdien the lake level was raised.

The following is a record of the progress made during the first season:

—

Completed
Donkoy flcarintcdono. . .

Ready for l)urning

Falling partly done . . .
(

Total area to bo cleared . .

.

'

.\fre.s.
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at the uorth end of the lake (camp No. 2) being capable of accommodating 230 men,
and the second, on the east shore (camp No. 3) half-way between camps Nos. 1 and
2, was capable of accommodating 145 men, an incinerator was built at camp No. 2

and all refuse burnt in it, the refuse in camp No. 3 being placed in zinc buckets and
burned at camp No. 1 ; no sewage system was used in camps Nos. 2 and 3, tin buckets

beiag used, the kitchen and wash-house drainage being led into sumps excavated in

a gravel bed, chloride of lime being frequently sprinlded in these sumps.

The following is a record of the progress made during the second season:

—

Completed (including previous season)
Burning partly done
Donkey clearing done
Falling done
Brusliing done I

Veres.
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October, 1910, July, 1911, September, 1912 and April, 1913. Mr. J. B. Challies, Super-

intendent of tlie Water Power Branch, who was in administrative control of the

situation in so far as the Department of the Interior was involved, inspected the

work on July 20, 1911, August 30, 1912, and August 15, 1913. Mr. J. T. Johnston,

Hydraulic Engineer to the Water Power branch, paid visits of inspection on Sep-

tember 22, 1911, and April 11 and 12, 1913.

The whole undertaking was completed in the autumn of 1913 and, being in many
ways unique, it was considered worthy of a somewhat elaborate description here.

The particulars of the earliest stages as well as the historical notes have been taken

from the official files, the remainder has been compiled from the final report of Mr.

R. S. Stronach, the resident departmental engineer; and, where desirable, large sec-

tions have been incorporated bodily, I being merely the compiler.

I have the honour to be, sir,

Ybur obedient servant,

A. M. BEALE.

No. 10.

REPORT OF E. B. PATTERSON.

Ottawa, March 31, 1914.

J, B. Challies, Esq.,

Superintendent Water Power Branch,

Ottawa.

Siu,—I have the honour to submit a report on the progress of construction at

La Collo falls hydro-electric development during the year ending March 31, 1914.

This development, as was outlined in my last annual report, is being iindertaken

by the city of Prince Albert. The work was shut down on August 26, 1913, owing to

the inability of the city to float the necessary bonds to finance the work to completion.

I was appointed resident inspecting engineer in December, 1912, and remained at

the site until the suspension of operations.

On April 23, 1913, Mr. J. T. Johnston, hydraulic engineer of the Water Power

Branch, Department of the Interior, made his official visit to the works, he was accom-

panied by Mr. F. A. Creighton.

OUTLINE OF DEVELOPMENT.

The plans call for the construction of a lock, dam, headworks, canal power-house,

and tailrace. (See Plates 29, 30, 31).

LOCK.

The lock is of the same general design as those of the Trent canal. The principal

dimensions are: Length for boats 150 feet; width for boats 40 feet; lift wall 24 feet;

depth of water on sills 6 feet. The lock is a component part of the dam. and the cut-

off trenches of the dam extend underneath the lock into the south bank of the river.
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DAM.

The dam is of the Ambursen variety, reinforced concrete hollow construction.
Tlie general dimensions are as follows :

—

Feet.

Length of spillway . 755
Width of base (to toe of bucket) 67
Width of tumbling hearth 56
Buttresses, centre to centre 15
Thickness of buttresses 18 inches to 15 Inches.

" deck 24 " 18 "

apron deck 18 "

Elevation of spillway 1,420-0
bottom of floor 1,390.67

There are three cut-ofF trenches, one at the upstream edge, one under the bucket
or at the toe of the dam, and the third at the downstream edge of the tuml^ling hearth.

These walls extend five feet into the clay.

The floor of the dam, which is a series of spread footings for the buttresses, is

level across the river, and i? provided with wcepholes. and strongly reinforced.

The buttresses, the general dimensions of which are given above, are " foot long
at tlie top, and extend into the crest 2 inches.

The deck, which is at a slope of 45 degrees, is built in 30 foot sections with the

reinforcement continuous over one buttress.

The plans call for openings in 25 bays, through which to run the river, while the

rest of the section of the river bed is coffer-dammed. Six Stoney sluices are provided,

in alternate bays near the north end of the dam, for discharging flood water. At the

north end of the dam one sluice way, 22 feet wide and controlled by stop logs, is pro-

vided. A two foot flashboard is provided on the crest of the dam. A passageway, four

feet wide extends through the dam. In the lower part of each buttress an opening is

left to equalize the water level inside the dam.

HEADWORK.S.

The headworks are situated at the north end of the dam, and the structures are

tied together. The upper cut-oflF wall of the dam is to be carried along the east side

of the intake.

The intake floor is 2 feet thick reinforced, provided with two cut-oflF trenches and
weep holes.

;

The piers are 5 feet thick and the openings between piers are IS feet in width.

Stop-log seats are provided in each pier.

An ice curtain of reinforced concrete extends across the face from the top of the

piers to 4 feet below the crest of the dam.
From the west end of the intake an embankment is to be built tn high ground to

the north.

CANAL.

The canal is 2,000 feet long, 58 feet wide at bottom and side slope of Ij to 1. The
excavated material consists of sandy clay and loam. The canal, as being excavated, is

to deliver water for the initial installation. Wlien the final installation is undertaken,
the canal will be widened on the west side. The material from the excavation of the

canal is deposited between the canal and the river to form a levee. The junction

between the levee and the power house is made with steel and wooden sheet piling.
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Power-House.

The selection of the site of the power-house was controlled by the material for a

foundation. Future extensions to the power-house will be on the west side. The

orders for the equipment of the power house have not been placed.

Tailrace.

The tailrace is 1,800 feet long, 46 feet wide at bottom, side slope of 2 to 1 below

water and 1* to 1 above water. The material consists of gravel and sand with a

surface covering of from 6 feet to 14 feet of sandy clay.

CONSTRUCTION PLANT.

Two cableways, each having a span of 1,000 feet, and supported on heavy squarel

timber towers, were stretched across the river over the site of the dam. These cable-

ways handled gravel, concrete, sectional forms, plant and a portion of the excavation.

They were operated by engines located on the south bank, south of the towers.

A concrete mixing plant with gravel bin above was erected on each side of the

river in front of the towers. The concrete was handled in bottom-dump steel cars,

1 yard capacity.

Gravel was delivered to the bin on the south side of the river by the cableways,

and on the north side a derrick with a clam shell bucket lifted the gravel from the

storage pile to the bin.

For unwatering the coffer dam four centrifugal pumps 10-inch to 6-inch diameter

were used, operated by steam from a 50 h.p. boiler.

Steam for all purposes on the south side of the river except pumping was supplied

by three 50 h.p. boilers. On the north side of the river one 50 h.p. boiler provided the

steam for the mixing plant.

For handling gravel, a tramway was laid from the tailrace to the north end of

the dam, where the gravel was dumped into a bin, and from which it was transported

by the cableways across the river.

The excavation for the headworks was done with wheel scrapers. In the excava-

tion for the canal, the plant used was an elevating grader drawn by a gasoline traction

engine, and an outfit of dump wagons.

At the power-house site, excavation was carried on by an orange-peel excavator,

and a horse-drawn elevating grader with an outfit of dump wagons. The excavation

for the tailrace was done by orange-peel excavators, and some of the stripping with

wheel scrapers and a horse-drawn elevating grader. At the power-house a mixing
plant was in the course of erection when operations were suspended.

All the plant necessary to complete the work is on the ground.

PROGRESS OF CONSTRUCTION.

General.

The principal points affecting construction were: firstly, that the scene of opera-

tions lay at a distance of 20 miles from Prince Albert, the nearest point on a railway;

and secondly, that the summer floods had to be reckoned with, and the sequence of

the work so arranged that it would not be interfered with.

In the spring of 1912, the contracting firm for the lock, dam and headworks began

preliminary operations; building camps, cutting cordwood and erecting plant.

In November, 1912, the first coffer-dam which enclosed the site of the lock, and

300 feet of the south end of the dam site was completed. Excessive leakage, however.



108 DEPARTMENT OF THE INTERIOR viii

5 GEORGE v., A. 1915

required an extra row of sheet piling on the outer end, and it was not till January^

1913, that the enclosed portion o£ the site was unwatered.

As spring approached, the situation, as affecting construction operations, was

:

firstly, the construction of the south wall of the lock to such an elevation that it would
prevent sliding of the river bank when the frost left the ground: and, secondly, the

construction of floor and buttresses of the dam on the portion of the bed unwatered

by the coffer-dam before the arrival of the summer floods.

The world-wide financial depression and the consequent difficulty in raising money
for development work in the West was beginning to be keenly felt in the early part of

1913. The city of Prince Albert was unable to float the necessary bonds to complete
the work and the authorities were reluctantly forced to suspend operations. On July

30, 1913, instructions were issued to shut down all the works, taking the necessary steps

to protect the work already completed so that everything should remain in perfect

order until such time as the development could be proceeded with.

The canal and tailrace excavation was continued during the month of September
but all other work was discontinued on August 2G and has not yet been renewed.

Loclv.

The first step in the construction of the lock, as previously stated, was to build

the south wall to elevation 1,119-0 before the frost came- out of the ground. On April

1, 35 per cent of this had been placed, and was completed during the first week in

May. It is probable that if this work had not been accomplished in time the bank
would have slid, burying the entire excavation.

On April 22, a week after the ice moved out, the river rose to elevation 1404.0,

causing a breach in the coffer-dam, and about one foot of silt was deposited over the
excavation enclosed by the coffer-dam, which acted as a settling basin to the swiftly

running water; after the necessary repairs work was resumed. The next step was to

build a portion of the north wall to elevation 1410.0, so as to act as a coffei*-dam for

the rest of the lock during high water. After the flooding in April, construction pro-

ceeded without incident until 95 per cent of the lock was completed in August, 1913,

when operations were suspended.
At this date, the excavation for the upper and lower entrances of the lock was

not completed, and a coffer-dam extends across the lower entrance. Concrete work is

completed with the exception of a few hundred yards in the upper left of the Xorth and
South walls.

Dam.

The excavation for the dam, as completed to the middle of the river, showed the

foundation to be a hard impervious clay, carrying a certain amount of sand and scat-

tered, small pebbles; boulders being rarely found. Pockets of dry sand, varying in size

from a few cubic inches to a few cubic yards, were disclosed; but these evidently had
no connection with the water of the river, as the sand was dry, which set at rest any

fears of under-flow from that cause. This strata of clay is over 50 feet thick, accord-

ing to borings carried to that depth. When these sand pockets were encountered in

excavating for the cut-off walls, the excavation was carried below them into the clay.

By April 1. 35 per cent of the excavation for tlio built portion of the dam was com-
pleted.

The construction of the dam was commenced in the middle of April at the outer

end of the coffer-dam. The method of construction in building the dam was as fal-

lows: In placing the floor, each 15-foot section with the buttress at the centre was con-

sidered a miit, each unit being concreted at one operation. The buttresses, which are

supported by the floor, were built in two lifts; sectional forms wore biiilt and cnch side
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\va3 kept intact, being moved bodily by means of tbe cableways as occasion required.

Upon tbe completion of first lift of adjacent buttresses, the deck spanning the closure

openings was built. The buttresses were then completed, after which the deck, crest

and apron deck, above the closure openings, were concreted in 30-foot sections at each

operation.

At the time of the flood in April, referred to above, the construction of the dam
amounted to the floor for two buttresses and the first lift of one buttress (elevation

1405.5). It was feared at this time that it would be impossible to complete the work

to a sufiicient height to clear the summer floods. These floods occur any time after

the middle of June, and are of such size as would destroy the coffer-dam beyond repair

until the end of the season. The work was pushed with all possible speed, and by

Jvme 18, the coffer dam was allowed to fill. This was done without skimping the work

in any detail. The remainder of this portion of the dam was completed, except for

the closure openings, without incident in August, 1913, when operations were sus-

pended.

Of the excavation yet to be taken out for the dam, approximately 15 per cent has

been done on the north bank of the river. Three hundred feet of the dam adjacent to

the lock is completed except for the closure openings. The outer face of the coft'er-dam

has been reinforced with rock filling to protect the unfinished end of the dam.

Headworl's.

The excavation for the headworks was commenced at the end of May, and TO per

cent was completed and 80 per cent of the floor of the intake was constructed when
operations were suspended. The excavated material was deposited to the northwest

of the intake to form an embankment to high ground.

Canal.

The excavation of the canal was commenced in the beginning of Jiily, and con-

tinued through the months of July, August and September. The material was a light

sandy clay and loam. Approximately 45 -per cent of the work was completed; of the

levee 48 per cent is completed.

Power House.

Throughout the months of July, August, and September, the sub-contractors

worked on the excavation from the limit of the canal contract through the power-house

to a point in the tailrace. On the north side of the power house, excavation was car-

ried on during July with an orange-peel excavator. Approximately 43 per cent of the

excavation for the power-house is completed. No other construction work has been

done at this point.

Tailrace.

The excavation of the tailrace was commenced in January with one orange-peel

excavator, for the purpose o| obtaining gravel for concrete. When the frost came out

of the ground, the removal of the earth super-imposing the gravel was carried on
with wheel scrapers, and later with a horse-drawn elevating grader and dump carts.

Three orange-peel excavators were put on this work, one digging gravel, and the

others removing the earth. Approximately 37 per cent of this excavation was com-

pleted in August, 1913.
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Material.

All the reinforcing steel required to complete the work and the steel sheet piling

is on the ground. A storage pile of gravel of some 4,000 cubic yards lies on the north

side of the river. The material for the construction of the coffer dam on the north

side of the river is also on the ground.

I have the honour to be, sir.

Your obedient servant,

E. B. PATTERSON,
Resident Inspecting Engineer.

No. 11.

EEPORT OF K. H. SMITH.

Ottawa, March 31, 1914.

J. B. Ohallies, Esq.,

Superintendent Water Power Branch,

Ottawa.

Sir,—^I have the honour to submit the following report of the Kananaskis Power
Development, which work was completed in December last. During the last three

months of the fiscal year, I was engaged upon investigations in connection with the

Canadian Water-power exhibit for the Panama Pacific Exhibition, and also in pre-

paring an exhibit in connection with the power possibilities of the Winnipeg river

for the Winnipeg Industrial Exhibition, brief notes on which are appended to the

Kananaskis report.

KANANASKIS POWER DEVELOPMENT.

Preliminary Historical Sketch.

The earliest investigations of the Bow river for power purposes were made by
Mr. Prince and his associates of the Eau Clair Lumber Company, of Calgary, about

1891. The Eau Claire Company had extensive timber limits at the head-waters of

some of the tributaries of the Bow river, over much of which the timber was small

and apparently well adapted for pulp pui'poses. Accordingly, their idea was to

utilize the water-powers on the Bow river for pulp making purposes, and the Kan-
anaskis site along with the Horseshoe falls site was particularly considered. I

believe no detailed investigation was made, but the proposition was given up because

of the obvious low winter flow.

The first serious study of the Kananaskis site seems to have been made in the

winter of 1905-06, by the Canadian Pacific Railway Company, who investigated this

site in connection with a general study of the power possibilities of the Bow river in

this district, and made surveys for that purpose. I believe too, that in the early part

of 190G, application was made by officials of the Canadian Pacific Railway Company
for the power rights at Kananaskis falls. The rights asked for were never granted,

and in any case the whole scheme was dropped when a current meter measurement
revealed an entirely unsuspected low winter flow.
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The location of the Horseshoe falls site, only about 1-^ miles below the Kauan-

askis site, made it imperative that any scheme of development at Horseshoe falls

should be considered in conjunction with the Kananaskis site, so that the power pos-

sibilities of the Bow river in this section might be developed to the fullest extent. The

study given to existing conditions by the Department of the Interior, has resulted,

now that both sites are developed, in the above ideal being realized.

In the latter part of 1906, the first officially recorded application for power rights

at Horseshoe falls was placed on file, although this development was not finally com-

pleted until early in the year 1911. All rights at Horseshoe falls were given with a

view to preventing any interference with a possible future development at Kananaskis

falls, and at least one survey made in connection with the Horseshoe falls development,

included the Kananaskis falls site and several miles of the Bow river above it. In

the meantime, during January, 1910, the same interests, who were behind the Horse-

shoe falls development, applied for rights at Kananaskis falls.

In connection with the application referred to above, surveys at the Kananaskis

site were made in February, 1910, by H. S. Johnston, then in the employ of Messrs.

Smith, Kerry and Chace at Horseshoe falls, and preliminary plans were submitted.

In J\me, 1911, Mr. H. S. Johnston, made a detailed survey of the Kananaskis

site for the Montreal Engineering Company acting for the Calgary Power Company,
while in the meantime a party had also been put in the field by the Water-resources

division of the Railway Lands Branch, to make extensive surveys in connection with

a study of the power possibilities of the Bow river, and a detailed survey of the Kan-
anaskis site was made by this party under Mr. M. C. Hendry in August, 1911.

On November 25, 1912, permission was given by the Department of the Interior

to begin and to proceed with, preliminary construction operations at Kananaskis falls,

provided that such work was undertaken without prejudice to the future action of this

Department respecting approval of plans, and terms and conditions of agreement
under the Water-power regulations, and provided further that such work was under-

taken without. prejudice to the future action of the Department of Indian Affairs with

regard to the terms and conditions covering the taking and use of " Indian lands."

With this understanding, preparations for construction by the company's own forces

were begun immediately with Mr. H. A, Moore, as General Manager and Chief

Engineer of the Calgary Power Company, C. W. Allen, superintendent of construction

and H. S. Johnston, resident engineer. An agreement between the Government and
the Ca'gary Power Company was executed shortly after.

(2). Introduction.

Under date January 16, 1913, I received notification of my appointment as resi-

dent engineer on the proposed Kananaskis power development of the Calgary Power
Company, Limited, on the Bow river. My service? were required, however, at head

office for some little time after that, and, as the inspection of the Kananaskis falls

development was being provided for in other ways, I did not finally take up residence

on the work until April 23, 1913. The following report is based on my experience

there, as well as on some previous knowledge and study of the power situation on the

Bow river at this point.

(3). Location.

The Kananaskis falls development is located at the junction of the Bow and Kan-
anaskis rivers, in such a manner that the Kananaskis river flows directly into the head-

water above the dam. It is on the main line of the Canadian Pacific railway, at mile-

age 52 from Calgary, and is, therefore, about 30 miles from Banff. The dam and other

works are situated on the extreme westerly edge of the Stoney Indian reserve, while

the headwater from the dam backs into the adjoining Rocky Mountains park. This

location corresponds to township 25, range 8, west of the 5th Meridian.
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(4). Water Supply.

The question of water supply at this point is thoroughly discussed in a report by
Mr, M. C. Hendry, B.A.Sc., giving the results df an investigation of the power and
storage possibilities of the Bow river, and only the general conclusions are here given.

It is found that the mean low-water flow is in the neighbourhood of 800 second-

feet, with a minimum flow as low as 550 second-feet, the latter small flow being due to

ice jams in the river. With storage basins at present in operation or proposed, it is

expected that a mean regulated flow of about 1,500 second-feet can be obtained. This

storage is made up as follows:—Minnewanka at present in use, 44,000 acre-feet; Spray

Lakes, proposed, 171,000 acre-feet; Bow Lakes, proposed, 27,400 acre-feet.

These basins are all at such great distances from the Kananaskis plant, the nearest

being about 35 miles distant, that local regulation by them is out of the question.

For this purpose, besides a pond above the dam of about 122 superficial acres, there is

at present under consideration a storage basin on the Kananaskis river near the head

of the pond from the Kananaskis falls dam. This would give a storage capacity of

about 8,300 acre-feet, and would be used entirely for regulation purposes. The present

idea is to take one of the small units from the Horseshoe faUs plant of the Calgary

Power Company, and place it at this storage dam. This small unit could well be
spared from the Horseshoe falls plant, and such an arrangement would not only give

double use of water from the Kananaskis storage but would give immediate relief to

the main power plants, depending only on the time required to synchronize the smaller

machine. Under normal conditions, it is thought that the auxiliary plant need be

used only for short periods at a time, so that there would be no great variation in head

at the Kananaskis storage dam. The advantage of this whole scheme, from the stand-

point of taking care of peak loads and tiding over periods of extreme low water is

obvious.

The question of a regulating pond at Exshaw, about 5 miles above the Kananaskis

plant, was also given some consideration. An enlargement of the Bow river occurs

at this point, but storage was found impracticable, due to the extremely flat and wide

valley at this point.

General Scheme of Development.

The first ground in connection with the Kananaskis construction was broken on

November 27, 1912, when some work was done on a road leading to the site of the

development from the already existing development at Horseshoe falls. Work was
carried on continuously from that date to December 27, 1913, when power from the

new plant was first delivered to the Calgary Transmission lines, though even at that

time there was much work to be done in connection with various fittings in and about

the power house and dam, and the installation of the second generator unit.

While the final plans for the development were not approved until early in the

year 1913, still they were sufficiently matured in their more important essentials to

allow of organization proceeding during December 1912. This organization was car-

ried out with the idea of meeting the requirements of a development consisting of the

following main features :

—

1. A gravity section concrete dam part free spillway and part stop-log sluice-

way, extending across the Bow river immediately below its junction with the

Kananaskis river.

2. An open canal extending from the forebay along the south bank of the

river for about 650 feet to a concrete intake structure.

3. A power-house situated in an excavated site about 20 feet from the intake

structure, the excavation to the bottom of the draft tubes being almost 100 feet

from the surface of the ground, and connected with the intake by pressure tun-

nels through rock leading to the scroll case of each turbine.



nil REI'ORT OF THE ^LPERiyTEXDEyT OF WATER POWERS 113

SESSIONAL PAPER No. 25

4. Two tailrace tunnels leading from the power hoilse some 120 feet to the

river below^ the falls, A more complete description of each part of the develop-

ment is given in the following, and Plates 32 and 33 show the general layout

and section through the power-house.

PRELIMINARY OPERATIONS AXD ORGANIZATION.

This general scheme, apart from the large amount of excavation and tunnel work

involved, also necessitated one main coffer-dam and a smaller coffer-dam at the outlet

of the tailrace tunnels. The overflow section of the dam, which rests on a long rock

projection, could be built at the low-wa^er period without any unwatering being neces-

sary. The control of the water was then as follows:

—

1. The overflow section was begun at loAv-water, an opening being left at a

natural low spot in the rock foundation large enough to take care of the low-

water flow of the river.

2. A coffer-dam was built embracing about one-half of the sluice section of

the dam.

3; After the high-water period, the coffer-dam was extended across the

remaining portion of the dam.

The result of this plan was that the medium and high water .was taken care of

by the small opening in the overflow section, and that portion of the river beyond the

first cofferdam; low water was entirely taken care of by the opening in the overflow

section. This small opening was finally closed by stop logs, for which provision had

previously been made, behind which concrete was placed, the water in the meantime

rising and passing through the main sluiceway openings.

Apart from the building of the necessary camp buildings, machine shops, etc.,

the first necessary step was the building of a spur line of railway some three-quarters

of a mile from Seebe siding on the main line of the Canadian Pacific railway across

the Kananaskis river, which involved a trestle some 40 feet maximum height and

about 300 feet long. This spur line was finally connected up on December 31, 1912.

"With the various branches, which were shifted from time to time, it was used not

only for bringing in supplies, but also for handling gravel for concrete and spoil

from excavation. Coal cars were brought into the works intact as well as car loads

of machinery.

A well-equipped machine-shop was set up, also a central heating, lighting and

pumping plant.

A large concrete-mixing plant was built near the south end of the dam site,

equipped with two Milwaukee mixers of one yard capacity each. This plant was

equipped with a gravel hopper of about 126 yards capacity, feeding to the mixer by

gravity. Cement was loaded directly from the cars into storehouses adjacent to the

mixing plant, and was delivered to the mixer hoppers by timber chutes. Suitable

gravel was found on the ground some one thousand feet from the mixing plant. It

was loaded in dump cars by a steam shovel, and taken directly to the mixing plant

hopper. Frequent physical tests were made of this gravel, to insure its being pro-

perly graded and free from too large a quantity of loam. Eegular physical tests were

also made of the cement, which was supplied mostly by the local plant of the Canada

Cement Company at Exshaw some 5 miles away. This cement was tofteji found to be

too green for immediate u.se, and the work was on account of this held up for short

periods on several occasions.

By December 24, 1912, the Kananaskis commissariat was in complete running

order. Previous to this, meals had been supplied from a camp already existing at

ITorseshoe falls. Throughout January, work proceeded on the tailrace cofferdam

2.5—viii—8
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which was completed on February 6, as far as the cribbing went. These rock-filled

cribs were afterwards sheeted, and a wall of concrete was placed around the bottom
edge of the sheeting. This concrete was placed imder a slight head of water, which
tended to force it under the edges of the sheeting, and the result was a coffer-dam

which was practically tight.

During January and February, investigations were made of possible storage near
Exehaw, with the result that any idea of storage at this point was abandoned.

On February 1, 1913, the first concrete was placed in the main dam, in a large

hole at the site of the temporary unwatering sluiceway; this was mixed by hand.

Due to precautions necessary against frost, the placing of concrete proceeded slowly.

On February 13, excavation of rock at the upper end of the canal was begun, in

order to get rock for the main cofferdam which was begun two days later. This

cofferdam consisted of rock filled cribs made of material 2-inch by 8-inch. Eock
from the canal excavation was transported in push cars to the cribs. This cofferdam

was placed on the brink of the upper pitch of the falls, so that only three slides were
necessary for it. An opening was left during its construction to pass the Kananaskis
flow, which opening was later closed by a wedge-shaped crib partly swung, and partly

floated, into place. The first attempt to close this opening was unsuccessful as the

crib buckled due to the force of the current and was carried through the opening.

The next attempt was more successful, though unfortunately even in this latter case

the crib jammed before it was entirely in place, and much patching had to be done
to make the opening tight. There was always considerable leakage through this

cofferdam, so much so that a temporary opening was left through the bottom of the

dam which was afterwards filled from the inspection tunnel of the dam and another

opening on its downstream side.

During January and February, the temperature ranged mostly from zero to 35

degrees below and very little concrete was placed during this time. By March 21,

the main mixing plant was ready for operation, but due to cold weather no concrete

was placed.

For the lower parts of the dam, concrete was taken directly from the mixers in

Hudson 1 yard dump cars. For the upper lifts Insley hoists were arranged and the

push ears used as before. The capacity of the mixing plants was about 700 yards

per ten-hour day, the longest haul was about 800 feet, the average haul about 250

feet, and the highest days yardage, 312 with one mixer running.

Recommendation hy Mr. J. 11. Freemjan.

During the week of April T, Mr. J. R. Freeman, consulting engineer, was on the

ground for several days at the joint instigation of the Calgary Power Company and
the Water Power Branch, Department of the Interior.

He vigorously opposed the plan of the Calgary Power Company then being car-

ried out, and advocated, rather, an arched dam further down stream, having the power-

house immediately contiguous to it. His reasons were in brief as fallows:

—

(1.) Greater factor of safety due to arched structure.

(2.) Better operating conditions due to sluices being closer to Power House,

thereby allowing higher maximum water level.

(3.) Economy of initial cost and operation.

The company, however, saw fit to adhere to its original plans because:

—

(1.) It believed there would be no saving in first cost, because considerable

work had already been done on the upper site, and the reorganization of tlie

construction layout would also involve considerable expense.
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(2.) They Avere anxious to Lave the work completed as quickly as possible.

A general change of plant at this time would mean delay, not only in the

reorganization of plant, but also in a slackening of the enthusiasm of the con-

struction staff until such time as they became thoroughly familiar with the new-

scheme.

(3.) Mr. Freeman was willing to approve their present plan with certain

modifications.

The question of maximum head water level was a serious one, and was governed

entirely by the elevation of the bottom chord of the Canadian Pacific bridge across

the Kananaskis river. The bridge across the Bow river upstream from the dam was

also considered, but was so far away as to need little consideration. The Canadian

Pacific Railway raised the Kananaskis bridge some three feet at the cost of the Cal-

gary Power Company, and the spillway elevation was fixed at 6 feet below this bottom

chord, with the bottom of the deck across the dam 2 feet above contemplated high-

water level. These absolute elevations were : spillway 4155, bottom of deck 4162. The

maximum high water level contemplated was 4158, which gave a total discharge with

all sluices open of 64,250 feet. The normal headwater was then 4155, normal tail-

water 4085, giving a static head of 70 feet.

Apart from dealing with the question of head-water levels and the general dis-

charging capacity of the dam, Mr, Freeman recommended thorough drilling and

grouting of the dam foundations, a complete^system of drainage and inspection tun-

nels with weep drains, and the thickening of the dam above the cliff in the spillway

eection, since he feared the part of the dam below the cliff might break away from the

upper part. His idea was to make the upper part of the section stable in itself.

Dam Construction and Description.

The construction of the dam presented no unusual difficulties, and the placing of

concrete proceeded steadily with the plant described above: Insley hoists and hand

push-cars on narrow-gauge track. The imwatering operations have already been

described, and the only other diflSculty encountered was in the final closing of the

email temporary sluiceway. This was complicated by the fact that the water could

not be entirely shut off, but enough must be allowed to pass to supply the existing

Horseshoe falls plant downstream. With this idea in view, an attempt was made to

raise the water slowly by placing a few stop-logs at a time. Unfortunately, however,

cold weather conditions set in, ice formed under and between the few bottom stop-logs,

thereby raising them and rendering it impossible to make the opening tight. These

logs were finally abandoned, and a new set placed in a second gain which fortunately

had been provided. A low level sluicegate intended to be placed in this opening was

also abandoned. The main mixing plant was by this time dismantled due to the

raising of the water, and a small mixer was placed on the deck of the dam, from which

concrete was deposited behind the stop-logs in the temporary sluiceway, the water in

the meantime passing through the permanent sluiceway of the dam. The last concrete

was placed in the dam on December 22, 1913.

A particularly interesting feature of the construction of the dam, was the drilling

and the grouting operations. Holes were drilled to an average depth of 40 feet along

the upstream face of the dam, about 2 feet from it. and 10 feet apart. The drilling

was done by a Calyx core-drill electrically driven, using a soft bit and chilled shot.

Two shifts a day were employed most of the time, and the average amount of drilling

was about 170 lineal feet per two weeks period. These holes were afterwards grouted

to refusal under a pressure of about 70 pounds per square inch, running as high in one

case as 100 iiounds per square inch. A single tank designed on the ground was used

for this purpose.

25—viii—Si
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The complete apparatus consisted of a simple boiler plate tank, with connections
to the air line and to the hole to be ^'routed; a gauge was also attached. The grout-

ing materials were dumped in through a door in the top opening inward, and therefore

requiring no fastening. Mixing was done in the tanlc itself by turning on the air

slightly.

Reference has already briefly been made to the general layout of the dam, which
is shown on Plate No. 32. It will be seen that the whole dam is surmounted by a deck

with its underside at elevation 4,162, and may be divided into the following main
sections :

—

(1). A stop log sluice section consisting of eleven openings each 18 feet

wide with rollway at elevation 4,138.

(2). A central spillway section with spillway at elevation 4,155, comprising

8 openings each 17 feet wide, and one log chute opening 24 feet wide. This
section was intended originally to have a low level sluice tunnel with centre

line at elevation 4,121-5, but this was later abandoned.

(3). A spillway section with spillway at elevation 4,155 comprising 9 open-

ings each 17 feet wide. In all, there are 313 feet free spillway at elevation

4,156, and 198 feet stop log sluiceway with rollway at elevation 4,138, giving an
automatic discharging capacity of about 5,400 second-feet, and a total capacity,

exclusive of the discharge through the turbines, of 65,000 second-feet below
elevation 4,158. The Department of the Interior required that a total discharg-

ing capacity of 40,000 second-feet be provided below elevation 4,158. An elec-

trically operated winch has been installed to handle the stop-logs in the large

sluiceway.

As mentioned before, the dam is provided with a thorough system of drainage
and inspection tunnels, while the foundations were thoroughly grouted both from the

up-stream face of the dam and from within the tunnels; a number of weep holes

extend some 40 feet into the foundations, opening into the drainage tunnels. In the

central spillway section, two tunnels are pi'ovided, one at the foot of the cliff on which
this portion of the dam stands, and the other on top of the cliff. From the lower

tunnel, open drains extend to the face of this cliff to take care of any leakage through
it, while from the upper tunnel, openings extend well up into the concrete. It was
also originally intended to extend a drift into the north bank of the river through the

abutment, but this was abandoned and the vicinity of this abutment was thoroughly

grouted. The need for this thorough system of groviting and drainage was conclu-

sively shown, not only by the amount of material used in grouting, but also by the

appearance of the grout under pressure at various places remote from the hole to which

pressure was being applied; notably at the down-stream side of the cliff under the

central spillway section of the dam. The efficiency and thoroughness of this grouting

is apparent from the fact that on December 31, 1913, it was estimated that the total

leakage through the dam from all sources was about 50 gallons per minute, with some
grouting from within the tunnel still to be done. This also included one considerable

spring encountered near the angle between the two spillway sections of the dam, and
deliberately piped out to the down-stream side, the flow from which itself amounted to

about 20 gallons per minute. In fact it is expected that when all grouting operations

are completed, the leakage from the foundations and abutments of the dam will be

practically negligible.

The dam has a maximum height of about 60 feet, and contains about 22,000 cubic

yards of concrete.

Canal.

The open canal leading from the forebay to the intake has its bottom elevation

at 4,140, averages 18 feet deep and 80 feet wide at the top, and is about 650 feet in
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length. Its construction iuvolved the removal of 13,865 cubic yards of earth, 17,685

cubic yards of rock,»total, 31,550 cubic yards; 2,300 cubic yards of back-fiU, and 2,340

square yards of ' rip-rap ' plastered with concrete. Excavation was opened up in the

early stages of construction at the entrance to the canal, in order to obtain rock for

the main coffer-dam, this was all handled in hand dump-ears, later on, however, exca-

vation was carried on night and day. A travelling derrick with clam-shell bucket

was used for a time, and horses with wheel scrai)ers were used to clean oft" the surface

earth in places. The best progress however was made with a small tractor steam-

shovel loading into standard-gauge 6 and 12 yard dump-cars, which were handled over

the service tracks and dumped in the vicinity of the Kananaskis trestle. Much of

the rock was so soft as to be handled by the steam shovel without blasting, while in

other places comparatively little drilling and blasting was necessary. The rock in the

upper end of the canal was, however, extremely hard. During one period of 8 hours,

45 minutes, seventy-one 12 yard cars were loaded by the steam shovel; most of this was

rock which had been loosened by blasting.

Several methods were tried in protecting the earth banks of this canal; placing

concrete in forms, ' rip-rapping ' and plastering by means of the grouting tank used

for grouting the dam foimdation, ' rip-rapping ' and hand plastering. The last method
was finally adopted for most of the work. The banks were trimmed to a slope of

of 1 to 1 up to elevation 4,152, while above that the slope to elevation 4,158 was 2 to

1, the water level being 4,155. This flat slope at the top was intended to minimize
disintegTation of the concrete by ice action. Wet concrete 1 to 5 mix was dumped
from barrows down over the ' rip-rapped ' slope, penetrating and filling most of the

spaces. The surface was afterwards finished by hand trowelling. This method was
found to be cheap and fast, and so far seems to be quite satisfactory.

Intake and Pressure Tubes.

The general arrangement of the intake and power house is shown in one of the

accompanying plates.

Pressure tubes excavated in rock, and lined with concrete, lead from the canal

to the scroll case of each of the two units. The entrance to each pressure tube is

through two bays formed by concrete walls. At the entrance to the bays are the usual
screens, except that in this case, to aid in overcoming winter conditions, wooden
screens are used at and above the water line. There are also stop-log gains for emer-
gency use, though the main control is by large Tainter gates, four in all. These
gates consist of steel trusses with wooden lagging. On the bottom is a wooden foot

block which comes into contact with two steel knife edges placed in the sill of the

intake, thus making a tight joint at the bottom, while leather strips attached to the

edges of the gates and projecting into the grooves in which the gates run, make the

gates completely water-tight. They are operated by hand winches attached to the'

gates by tackle and so far have given complete satisfaction.

The whole intfike structure is enclosed by a structure built of hollow brick, and

plastered with concrete.

The pressure tubes are 12 feet by 12 feet at the scroll cases enlarging to 13 feet

by 35 feet at the intake. There was considerable overbreak in excavating for them,

and to support the heavy mass of concrete on their upper surfaces, a heavily rein-

forced pillar of elliptical section was placed in the throats of each. Openings were

left in the concrete lining too, through which the surrounding rock was grouted under

pressure.

The main q\iantities in the headworks structure are:

—

Excavation 2,400 cubic yards earth.

550 " " rock.

Backfill 250 '• ''^

Concrete 1.887

Brickwork 4,117 hollow tile, 5,000 brick.
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Power-house.

Work on tlie various phases of the power-house construction was carried on
throughout the whole period of construction. The main quantities involved, iiu'lufliiig

wheel pits and draft tubes are as follows :

—

Excavation 8. 226 cubic yards rock.

, . . 2,335 " " earth.
" 5,000 " " earth adjacent

to power-house.
Concrete 4,000 "

Brickwork 8,000 hollow tile, 72,000 brick.

The power-house is placed in a site almost wholly excavated, so that the maximum
depth of excavation from the surface was about 100 feet. All the spoil was handled

by derricks and skips loading into standard-gauge dump-cars. At the proper level,

headings were begun for the pressure tubes. There were no special features connected

with this work. Its proximity to the river bank gave natural drainage so that no
pumping whatever was required.

The draft tube forms were each built in two pieces to facilitate handling them,
and were placed by the derick used for handling spoil without any special trouble.

The forms for the scroll cases were also built on the surface and lowered into place

intact, these scroll cases were very strongly re-inforced. All material, including tur-

bine foundation rings and some concrete was handled by the derrick. Most of the

concrete in the substructure was placed by chutes from a hopper supplied by dump
cars from the main mixing plant, a small portable mixer was also used in connection

with the concrete for the power-house and intake structure. Above the power-house

floor elevation 4125, a spur line of track was run right into the power-house, so that

all the turbine and generator machinery was brought in on this track in car lots as it

was shipped, and unloaded by the power-house crane. The crane rails were so nearly

at the same level as the adjoining ground, that the crane itself was set up on the

ground, and run into place before the end of the power-house closed. Power for the

crane was supplied from the local service, which by this time was augmented by a

supply from the existing Horseshoe falls plant.

The substructure and back wall of the power-house is of concrete, plain and rein-

forced, while the other walls are of hollow tile and brick with a steel framework. The

hollow tile is plastered with cement plaster, while the walls are relieved by plain brick

pilasters. The roof is supported by steel trusses, covered with material 2 inches by 4

inches, sized and dressed, placed edgewise. This is covered with an asbestos felt

roofing.

The general scheme of development has already been outlined, and there follows

herewith a more detailed description of the hydraulic and electrical machinery

installed in the power-house.

There are two main turbines set vertically in concrete scroll cases moulded in

place and direct connected to the two main generators. The turbines were supplied

by the Allis-Chalmers Company, and are of the single runner type, designed to deliver

5,800 h.p. at lfi4 r.p.m., under a normal effective head of G8 feet. They wore guaran-

teed to give 85 per cent efficiency at § gate, to maintain their normal speed and capacity

under heads varying from 65 to Y2 feet, and to have a runaway speed not exceeding

270 r.p.m., when operating under 68 feet head. There is also a small single runner

turbine operating under the same ,conditions as the main units, in a cast-iron scroll

ease with vertical shaft direct connected to an exciter. This is designed to give 150

h.h.p., at 600 r.p.m., with a runaway speed not exceeding 1,000 r.p.m.; water is supplied

to this unit by intakes from each main scroll case.

Governing of both the main units is accomplished by automatic oil-pressure

governors with the actuating flyball mechanism driven by shafting geared to the main
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shaft. The motor-driven oil pumps are interconnected, and each pump is large enough
to operate both units at the same time. The governing mechanism is guaranteed to

maintain constant speed within one-half of 1 per cent at all times at constant load,

and to allow a variation in speed of not more than 15 per cent on a change of load

amounting to the full rated capacity of the turbine. The small exciter unit is

governed by a self-contained oil-pressure type governor.

The two main generators, the turbine driven exciter, and the motor driven exciter,

were supplied by Messrs. Kilmer, Pullen and Burnham, of Toronto, agents for the

General Electric Company of Sweden. The two main generators are 4,250 kva.,

3-phase, 60-cycle, 12,000 volt, 164 r.p.m., vertical shaft machines. They are designed

to carry a momentary overload of 100 per cent, and a dead short circuit for two
minutes without injury, or straining any of their parts. The turbine driven exciter

generator is a 75 k.w., 600 r.p.m., 230 volt direct current machine, while the motor
generator set consists of one 75 k.w., 860 r.p.m., 2-30 volt shunt-wound, interpole direct

current generator, direct connected to one 110 h.p., 860 r.p.m., 2,200-volt, 3-phase, 60-

cycle, squirrel cage induction motor.

The switch board and all appurtances for the control of the whole electrical out-

put was supplied and erected by the Canadian Westinghouse Company of Hamilton.
The main switchboard consists of eleven panels, six feeder panels, two generator
panels, two exciter panels and one Turill regulator panel. There is also one auxiliary

panel, controlling two 2,200 volt circuits, and a battery panel controlling a storage

battery with the necessary charging set.

All the high tension transformers and apparatus are situated at tjie Horseshoe
falls plant, which is less than 2 miles distant, and from which the 50-mile transmis-
sion line to Calgary leads. Current from the Kananaskis plant may either be sent

to the Horseshoe falls plant at the generator voltage, and there stepped up to the
Calgary transmission line voltage, or sent direct to the Exshaw Cement plant at the
generator voltage over a line some 5 miles long. The power-house is equipped with
one 50-ton, 3-motor Shaw crane.

Tailrace. ....

After passing through the wheels, the water from each unit is lead through con-
crete draft tubes moulded in place to tailrace tunnels which extend some 160 feet

through solid rock to the river. These two tailrace tunnels are 14 feet wide inside and
11 feet high to the springing line, with a semi-circular arch of 7 feet inches radius
above that. They were first thoroughly timbered and lined with concrete to a mini-
mum thickness of 6 inches. Their outlets are provided with stop-log gains and a slot

for gauging purposes.

The driving of these tunnels presented no unusual difiiculties and the usual top
heading and bench method was used. Progress in the heading was made at the rate
of about 6 feet per day of two 10-hour shifts.

GENERAL.

From a construction standpoint, the site of the Kananaskis falls developments is

particularly well situated. It is directly on the main line of the Canadian Pacific

Railway; gravel for concrete was found on the immediate grounds, while cement is

manufnctured within 5 miles of the site. On the other hand, at least two of these
favourable features had some disadvantages; considerable expense was involved in
protecting the Canadian Pacific railway against high water as previously outlined,
and also in protecting the shale pit which provided the raw material for the cement
plant. This shale pit adjoins the river within the flooded area, and, while attempts
were made to secure shale elsewhere, it was in the end found necessary to build an
earth dyke to protect this pit at a cost of some $8,000.
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"While the whole scheme of development presented no vmusual difficulties, still

there are some considerations which might be of special interest.

1. The system of drainage and inspection tunnels, combined with extensive

drilling and grouting operations, the necessity and efficacy of which was con-

clusively shown throughout construction operations.

2. The method adopted for lining the canal, previously described, and the

permanent success of which remains to be seen.

3. Concrete-lined pressure tubes excavated through rock to the scroll cases.

4. The use of Tainter gates at the intake to these pressure tubes.

5. The location of the power-house in a site almost wholly excavated. This

site was chosen after very extensive investigations in various places, and the

decision was based on questions of cost and hydraulic efficiency, having in mind
the accessibility of the site from the railroad.

6. The use of vertical settings with Kingsbury bearings- throughout.

7. It is expected that operation in conjunction with the Horseshoe falls

plant of the same company, the normal headwater of which is practically the

normal tailwater of the Kananaskis plant, will present an opportunity for high

efficiency with respect to the power possibilities of this section of the river.

It is thought that this development throughout represents the best present day

practice in hydro-electric design and construction, and its rapid and satisfactory com-

pletion is largely due to a particularly efficient and smooth working construction

organization.

CANADIAN WATER-POWER EXHIBIT.

Panama Pacific Exhibition.

The idea of a Canadian Water-power exhibit at the San Francisco Exhibition

was first discussed in August, 1913, with the Chief Engineer of the Vancouver Power

Company, the officials of the Calgary Power Company and others. It received the

hearty approval of all who were approached in the matter, including the office I's of

the Hydro-Electric Commission of Ontario, and in September, 1913, Dr. Roche, Min-

ister of the Interior, gave permission to have the necessary investigations made to put

the project on a definite footing. All the investigations were made in conjunction with

Mr. William Hutchison, Chief Exhibition Commissioner. The result was that, in the

latter part of December, 1913, a scheme was submitted which received the sanction of

both the Department of Agriculture and of the Department of the Interior.

This scheme involved a large map of Canada in relief, on which were to be shown

the main topographical features, the main railroads and water routes, the more

important centres of population, and the various water powers developed and unde-

velpped. There were also to be shown working models to scale of ten to twelve of the

larger power of developments of Canada.

On January 8, 1914, I received instructions to assume responsibility for carrying

out the details of this project; to secure the necessary data for the models and to pre-

pare suitable literature. On January 19, the services of Mr. J. T. Edwards, a model

maker recommended to the department, were retained, and he was instructed to pro-

ceed immediately with the construction of the large map and models outlined above.

For this purpose he was supplied at this time with sufficient maps, plans and general

data to proceed with the large map of Canada; relief models of the Point du Bois,

city of Winnipeg plant, and of the two developments of the Calgary Power Company
on the Bow river.
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I have speut the greater part of the months of February and March
various sites in the vicinity of "Winnipeg and "West including the following

121

visiting

Point

22 ^
X
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couver Power Company; the Puntledge plant of the Canadian Collieries; the Powell

river Pulp and Paper plant and the Bonnington falls development on the Kootenay

river near Nelson.

All those approached so far have expressed a desire to heartily co-operate in this

exhibit and, at the time of writing, the preparatory work is progressing very satisfac-
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torily. Considerable work has been done on the large map of Canada, while the basic

contour work of the Point du Bois plant, and the Bow river developments is com-
pleted.

WATER-POWER EXHIBIT.

INDUSTRIAL EXHIBITION, WINNIPEG.

A< the investigations for the Canadian Water-power exhibit at San Francisco

were being carried forward, the idea was conceived of preparing a similar exhibit in.

connection with the power possibilities of the Winnipeg river, on which exhaustive
studies had been made by the Water Power Branch. Mr. Roland, industrial commis-

sioner of Winnipeg, was approached in the early part of January, 1914, and was very

enthusiastic over the idea. He offered free space, light, etc., in the Industrial bureau
set Winnipeg,

A scheme, which received the approval of the Department of the Interior, was
evolved about the end of January. This contemplated retaining the services of Mr.
J, T. Edwards, a model maker already at work on the Panama Pacific scheme, and the

exhibit was to consist of the following main features,

—

(1.) A relief map of the drainage basin of the Winnipeg river.

(2.) A more detailed model of the power section of the Winnipeg river.

(3.) Models of the present and proposed developments, except the Point du
Bois plant which was to be shown as a ' has relief.'

Mr. Edwards' services in connection with this work were not definitely retained

however, until February 21, 1914, when he was instructed to proceed -with the work as

rapidly as possible. During the absence of myself in connection with the Panama
Pacific exhibit, complete plans and photographs were forwarded to Mr. Edwards.

On going further into the matter, the original plan was found unworkable in the

available space, and various schemes were proposed. At the time of writing, an
arrangement is about completed, which promises to give satisfaction. In the mean-
time, however, work has been continued on the relief map of the Winnipeg river basia

and it is at present in an advanced state.

It is confidently expected that this exhibit will shortly be completed, and will iu

every way be a credit to the department under whose direction it is being prepared.

I have the honour to be. Sir,

Your obedient servant,

K. H. SMITH,

Engineer.
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No. 12a.

REPORT OF T. H. DUNN, ON COLUMBIA VALLEY RECLAMATION.

Winnipeg, June 14, 1913.

J. B. Challies, Esq.,

Superintendent, Water Power Branch,

Department of the Interior,

Ottawa, Ont.

Sir,—The question of reclaiming the bottom lands of the Columbia river between
the town of Golden and the southern limit of the Railway Belt in British Columbia
was brought before the Department of the Interior by the application of W. D.
McKay, of Vancouver, B.C., on March 21, 1911. This application was followed by a

preliminary report, dated March 1, 1912, by Messrs. Canavan & Mitchell, consulting

engineers, of Victoria, B.C., acting for Mr. McKay. This deals very fully in a general

way with the whole valley from Golden to the head waters.

There are also communications from F. W. Aylmer, resident engineer for the

Public Works Department at Chase, B.C., to Mr. McKay, dated respectively, Novem-
ber 21, 1911 and January 26, 1912. The first is a report on that portion of the

Columbia valley between Golden and the southern limit of the Railway Belt, and
the second a report on the portion south of the Railway Belt. Both reports are highly

favourable to the proposed reclamation.

On May 21, 1912, Mr. P. A. Carson, chief engineer of the Railway Belt Hydro-
graphic Survey, filed a preliminary report, which also favours the granting of the

application, and supports the finding of the other engineers, and makes some valuable

suggestions for an agreement between the Minister and the applicant.

Finally, on April 18, 1913, Mr. McKay submitted a draft memorandum to be

laid before the Governor-General in Council, outlining the conditions existing along

the river, and setting out in detail the terms on which the application is made. •

Accompanying this memorandum is a draft agreement embodying the terms and
conditions set forth in the application and memorandum.

On May 22, 1913, I was instructed to make a preliminary examination of the

Upper Columbia river and the lands cited in the application of Mr. McKay. Upon
receipt of your instructions, I went to Golden, B.C., arriving there on Ifay 28, and
went over the district with Mr. James McKay, who is a brother of the applicant, Mr.

A. K. Mitchell, of Canavan & Mitchell, engineers for the applicant, and Mr. C. E.

Richardson, an engineer of the Railway Belt Hydrographic Survey, of Kamloops,

B.C.

We spent May 28, 29, and 30 on the ground, travelling the distance from Golden

to Windermere lake, which is about eighty-five miles, by automobile over an excellent

highway which traverses the east side of the valley. Crossing to the west side of the

river at Windermere lake, we examined some of the upper waters tributary to the

Columbia. On May 29, we returned to the southern limit of the Railway Belt, where
Mr. McKay had a launch ready, and in this we completed the trip down the river to

Golden on May 30.

Mr. Aylmer, Resident Engineer for the Public Works Department, very kindly

came to Golden to see me, and gave me much valuable information. Mr. Aylmer has

made a study of the river for some years past, and is strongly in favour of the pro-

posed reclamation.
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I beg to submit the following report, based ou information gained from my
examination of the locality and maps, and from the gangings made by the Kailway

Belt Hydrographie Survey during the season of 1912.

GENERAL DESCRIPTION.

The Columbia river takes its rise in Columbia lake about latitude 50° 15' N.,

and longitude 115° 50' W. From Columbia lake it flows northwest through lake

Windermere, and continues in the same general direction past the town of Golden,

situated on the main line of the Canadian Pacific Kailway at the junction of the

Kicking Horse river with the Columbia.

The valley is bounded by the Eocky mountains on the east, and by the Selkirk

mountains on the west, lying in parallel ranges. Eunning through this great valley

is a low flat strip of land of considerable uniformity, averaging about a mile in width

and extending from lake Windermere to a point near Donald. At extreme high water

this is virtually the bed of the Columbia river, for it is practically covered with water

at such times although no doubt, there is but little velocity outside of the low water

channels. At low-water the river v%-inds through this flat by many aiid devious chan-

nels ,while at extreme low water almost the whole fiat is said to be dry, the water being

confined chiefly to the main channel and a few sloughs and small ponds.

Adjoining this flat on both sides are high, dry, benches which have, for the most

part, steep sides next the river and which shed little or no water, there being insuffi-

cient rainfall to satisfy the thirsty soil.

The range on the east side is narrow and precipitous, and its eastern slope feeds

the Kootenay river which parallels the Columbia for about 60 miles of its course, at

a distance of only about 12 miles to the east, but flowing in the opposite direction.

From these conditions, it will be readily seen that there can be few creeks on the east

side flowing to the Columbia; there are none of importance within the Eailway Belt

south of Golden. On the west side, the range is more broken and the creeks are longer

and, of course, larger. Canyon creek, small as it is, is the only tributary of any

importance within this portion of the Eailway Belt.

South of the Eailway Belt there are some good sized creeks, of which the most

important are Spillimacheen, Bugaboo, No. 2, Horse Thief, and Toby. Spillimacheen,

although situated within the Eailway Belt, enters the Columbia just south of the

southern limit of the Belt. These are all on the west side and, with Canyon creek and

the discharge from Windermere lake, constitute the chief supply of the Columbia

south of Golden. The discharge from Winderm.ere lake is not great, and when Toby

creek is in flood the water flows back into the lake, which was the condition at the

time of my visit.

The water of all the creeks is heavily charged with silt, a large percentage of

'which is deposited on entering the comparatively sluggish water of the Columbia.

This has resulted in the raising of a small section of tho bottom lands above higk

water at and near the mouths of Toby, Horse Thief, and Canyon creeks.

At the time of my visit the water was high, but not within a couple of feet of

the height to which it might rise under the influence of a week of hot days and warm

nights. It was 1-10 feet lower at Golden than the maximum recorded height for 1912.

Given snow on the ranges and warm vreather, the flats of the Columbia may be

expected to be flooded on short notice. This flooded condition exists in varying degree

throughout the greater part of the spring and summer I am told, but in the fall the

water is said to be very low.

Transpoi'tation

.

The Columbia valley is entered by the main line of the Canadian Pacific railway

at Golden, which is situated at the confluence of the Kicking Horse river with the
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Columbia, From Golden, the Canadiau Pacific railway follows the vallej- of the

Columbia down stream as far as Beavermouth. A branch of the Canadiau Pacific rail-

way, kuowii as the Kootenay Central railway, is under construction between Golden
and some point on the Crowsnest branch. This line follo\ys the east side of the Col-

umbia, and the rails are laid about half of the way from Golden to Windermere lake,

In a year, or two years at most, this road will be in full operation.

There is a good highway along the east side of the valley from Golden to Athal-

Bier. This road continues south down to Kootenay valley to Cranbrook on the Crows-

nest branch. There is also a veiy good road which extends down the west side of the

Columbia from Invermere for a considerable distance. An avitomobile highway from
Banfif to Windermere is under construction, and is well on the way towards comple-

tion. This road traverses the Kootenay valley and enters the Columbia valley by way
of Sinclair pass and, when completed, will form one of the links of the much talked

vi National Highway to the coast, and will form a very attractive feature.

The Columbia is navigable between Golden and Windermere lake for fl;it-bot-

Tomed boats with stern-wheels, during the greater part of the open season. At the

low-water period, however, there is considerable trouble, on account of numerous sand-

bars. It is quite true, as stated in the report of Messrs. Canavan & Mitchell, that some
of the bends of the river channel are very short, and no doubt are a great trouble and
annoyance in navigation. I am told there are six boats plying on the river from
Golden south. I saw only three, but no doubt there arc others which I did not see.

The navigation of this portion of the river is at present a very important matter,

ixnd is bound to become so in a greater degree as the valley becomes settled, until the

Kootenay Central comes into operation; and, even then, it will be essential for the

west side unless the bottoms are reclaimed, as there are at present few places where a

crossing could be constructed.

With the unw^atering of the flats, however, this difficulty would largely disappear.

The west side, within the Railway Belt, and for some distance south, has never

attracted any settlers, w'hether from the lack of roads, the height of the benches or

other inhospitable conditions, I am unable to say.

There are, at present, no boats suitable for carrying tourists, but these will no
doubt be constructed by the Canadian Pacific railway when there is a demand for such,

as they will hardly allow the control of this traffic to pass into other hands, or permit

the competition with the Kootenay Central which has been suggested in another

report.

If the river is to be kept open for navigation, it will require annual dredging of

the bars which will form below the mouths of the creeks. The silting of the river

could be largely prevented, however, by the formation of silting basins at the mouths

of the principal tributaries. For any dredging that may be necessary, the conditions

are ideal for the operation of a suction dredge, the diseliarge from which coidd be

applied to filling up some of the low places which it is sought to reclaim.

Settlement and Agriculture.

The principal town and the only one of any size is Golden, with a jiopulation of

about 2,000. Lumbering and construction have been the chief employment of the

people, agriculture holding a very unimportant place. However, the filling up of the

larger valleys nearer the coast, and the scarcity of lands suitable for agricultural pur-

poses, has directed attention to the upper Columbia valley, and during the last few-

years a small number of settlers have taken up land along the east side of the valley.

The very light rainfall in the upper valley, which makes irrigation of the benches
necessary, has, more than anything else, retarded settlement, because irrigation is

too difficult and expensive for individual elTort in this ]an«l of slopint; irregular

lynches, where the water supply must lie drawn from deep nnd soniotimes remote
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canyons. This condition is now being remedied by some large irrigation companies,
who have acquired lands in the valley, and are carrying on extensive improvements
preparatory to putting their lands on the market. I visited the townsite of the
Columbia Valley Orchard Lands Company, where I found a large corps of labourers

at work clearing the laud of all trees, stumps, and stones, and constructing a complete
system of irrigation for a large tract, which it is proposed to plant in apples or such
other fruits as may be suitable to the climate. Considerable land on this tract is

being ploughed this year.

Several tuwnsites have been laid out in the valley and several small place--, such
as Athalmer, Invermere. and Wilmer, have a considerable number of houses. The
largest of these is Athalmer, which is situated at the foot of lake Windermere.

It seems quite certain that, with the completion of the Kootenay Central railway
and perfecting of the plans of the irrigation companies, the valley will receive a con-
siderable influx in population.

With the settlement of the benches will- come a strong demand for the reclamation

of the bottom lands for the growth of hay. The local supply of hay has been almost a
negligible quantity, and much hay is Irought from 'outside points. The price varies,

but is always high, being from $20 to $15 per ton and even higher at times.

Climate.

During the few days of my visit the weather was delightful, and I am given to

understand that this is the prevailing condition during the summer. The weather is

extremely cold during the winter season, the temperature falling as low as 50 degrees
below zero at times.

There is usually a frost in every month of the year; this is not likely to cause-

much damage on the benches, but in the low lands along the river it would probably

prevent the raising of tender vegetables or fruits. If the bottom lands are reclaimed,

they will be best adapted to the growth of hardy and shallow rooting plants, both on

account of the frost and of the sub-irrigation.

Area.

The flat is approximately one mile wide and, measured from the south Hunt of
the Golden mining property along the centre line of the flooded belt, to the southern
limit of the Railway Belt, it is 33.5 miles as nearly as may be judged from the plan.

This would give a total area of 21,440 acres. Considerable land has, however, be<:n

alienated from Government control and some is occupied by the channels of the river.

Counting up the quarter sections, and fractional quarter sections that are shown on
the plan furnished me as being clear and available, I find about 17,000 acres including
The channel of the river. The river channel with its artificial banks will not be less

than 500 feet wide and would occupy at least 2,000 acres, leaving 15,000 of which, no
doubt, a portion would alwaj's be waste land in spite of any reasonable eft'ort at

reclamation. Probably 12,000 or 13,000 acres might be reclaimed of the availab!-:>

Ir.nd -vithin the Railway Belt south of Golden.

Value.

The bench lands of the valley are said to Ije suitable for the cultivation of fruit,

which probably means apples and small fruits. Where they have been cleared, sub-

divided, placed under irrigation, and otherwise improved, they are held at from $175
to $225 per acre. The bottom lands of course are alluvial, and consist of a very fiup

sand which is very unstable when subjected to the erosive action, of rapidly-moviuo:

water, ^fen of much experience in the Columbia valley say that this will make fir~t-
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class land. I believe it will aiiake good productive land, but I am not prepared to say

that I think the expectations of the residents will be fully realized. It will probably

be worth $150 per acre.

Discharge.

An examination of the records, made by the Railway Belt Hydrographic Survey

in 1912, indicates that the combined maximum discharge of all the creeks tributary to

the Columbia south of Golden was, on June 24 of that year, about 16,500 second-feet.

As this does not include several small creeks on the east side south of the Railway
Belt, it might be considered safe to say that the total amount cf water entering the

Columbia on that date was 17,000 second-feet ; but the record shows that the creeks

were not all in maximum flood at the same time and, as a residt, the maximum dis-

charge of the Columbia would be considerably less than 17,000 second-feet.

Flowing at the rate of two miles per hour, this flood condition should reach

Golden on May 26, but the record shows that the maximum discharge did not occur

at Golden until May 30, when it amounted to 11,600 second-feet, Avhich was but little

less than the total amount entering through the tributaries on May 28. This shows
that a considerable portion of the water entering the river on May 21 was stored in

the numerous lagoons and'sloughs.

Taking the creeks in order of their distance from Golden, the greatest combina-
tion that could occur in 1912 would amount to about 16,000 seeond-feet, and if the

flats were all dyked, and there was no storage, practically all of this would have to

pass Golden instead of the 11,600 second-feet which actually discharged there.

This increased discharge, and the consequent increase in the height of the water,

.might result in damage to certain low lands lying but little above high water mark,
and not within the area covered by the application. Such steps as may be necessary

to protect such lands may be taken when the report provided for in paragraph (b)

of the draft agreement is submitted for the Minister's approval.

The minimum recorded discharge of the Columbia at Golden during 1912 was
1,550 cubic feet per second and occurred on April 30 and on October 31. The velocity

was probably about 2 feet per second or less, and the area of the section about 775

feet with an average depth of about 4 feet. This would mean very low water in the

upper reaches, and navigation would probably be out of the question.

As soon as the water commences to fall, the conditions existing during rising

water are reversed, and the discharge at Golden exceeds the combined discharge of all

the tributaries, indicating a reduction of the storage water.

At the period of minimum flow the discharge at Golden was practically the same
as the combined discharge of all the tributaries.

The records cover the season of 1912 only, and no definite conclusions can be
based on them, as the period of obseiwations is much too short.

RECLAMATION.

(a) Dyking.

Of all the plans suggested for reclaiming these lands, dyking, combined with
drainage and pumping, must be the method made use of, if any degree of success is

to be attained within a reasonable time. Nevertheless, since the area to be treated

is very long and comparatively narrow, and the main channel of the river cuts the

flats into many sections by its meanderings, each section will have to be dealt w^ith

separately, and receive such treatment as would appear to be necessary from a stu.'y

of all the conditions obtaining at that point.
*

In some places the main channel is very narrow, and a large portion of the flow

is through sloughs or auxiliary channels and, as these would in most cases have to be
closed, the dykes would require to be built of such height and such distance apai't as
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would afford sufficient capacity for the whole discharge. The present banks, although
perhaps 4 or 5 feet above the general elevation of the flats, could not be used to any
extent as a base for the higher dykes, because they are too close together, too porous,
and are covered with brush.

(&) Sedimentation.

The process of sedimentation may be utilized for reclaiming a limited area at the

mouths of Canyon, Spillimacheen, Horse Thief, and Toby creeks, 'by conducting the
silt-charged waters of these creeks first to the lower end of a closed district and lat-jr,

when the down-stream end of the basin becomes sufficiently elevated by the deposit

of silt, the outlet of the creek may be shifted to a point farther up-stream, and in this

imanner the whole basin may be raised to an elevation above high water. I io nt
think that this method can be applied to the flats in general as the velocity of the

river is not great, and suffiicent head could not be obtained to permit the surface of

the treated area to be raised above high water mark.

It has been suggested that if a section of the flat 3 miles long and with the river

on one side of it were surrounded by a dyke, the whole top of which is level and
slightly above high water at the upper end of the section, be used as a settling basin,

the water could be admitted, silt-laden at the upper end and drawn off clear at the

lower end, leaving the silt on the bottom of the basin. The trouble with this plan

would seem to be that when the basin is emptied down to the elevation of the water in

the river at the lower end, the total fall for the three miles would only be about 2-5

feet, and as the basin filled the fall would be reduced, with the result that little or no
silt would ever reach the lower end of the basin. At the best, it would be very slow

and the upper end would be the first to fill up, in which case it could not be raised

up to the elevation of high water.

In case of the creeks, mentioned above, they could probably be intercepted at

sufficient elevation to give all the fall required.

(c) Improving Outlet.

The fall of the river between Athalmer and Golden is very slight, being variously

estimated at -6 to -8 feet per mile. North of Golden, the fall is somewhat greater,

but there is no sharp fall for a considerable distance below, and I am not aware that

any material relief could be afforded by deepening the river below Golden. There is

a report current that the Canadian Pacific Eailway Company intends building a

dam at Donald and, if this is done, the back water would probably counteract any
advantage that might otherwise be gained by deepening the outlet.

(d) Storage.

The suggestion to turn the waters of Toby creek in to lake Windermere, and store

them there by means of a dam across the lower end of the lake, might prove a serious

matter for the town of Athalmer, Avhich 'would be entirely below the level of the lake,

constituting a continual menace to the town. In addition to this, the dam would be
long, and the cost would probably be out of proportion to the advantage gained.

THE AGREEMENT.

In the draft agreement submitted to the department paragraph (a) provides for

reserving " all available Dominion Lands comprising the bottom lands of the Colum-
bia river between Golden and the southern limit of the Railway Belt and witliin a

contour 10 feet £;bove ordinary high-water mark for a period of three years, etc.";

^5—viii—
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while paragraph (h) provides " That upon the completion of the work and reclamation

within any area that may be designated by the Minister, the contractor shall be

entitled to patents for all available Dominion Lands reserved by paragraph (a) of the

agreement, etc."

This gives the applicant a patent on lands above the high-water mark. In most

cases this would not mean very much, as the banks above high water mark are very

steep as a rule, but there are certainly some exceptions to this rule, and there are some

cases where a future patentee who would otherwise have access to the river would be cut

off entirely by this provision. I am told that this 10 feet above high-water mark is

required for purposes of construction only, and it might be very useful for diverting

a small tributary to a lower outlet, and thus save the expense of carrying it across

the reclaimed area with the consequent danger of seepage; but I respectfully submit

that this might be provided for by a separate paragraph arranging for a right-of-way,

which could be granted by the Minister where necessary for purposes of construction,

as might be ascertained during the period of reservation as determined in para-

graph (a).

It has been suggested to me that there might be small " islands "' above high water

that would come into the possession of someone other than the applicant and that

this might give rise to trouble. I am of the opinion, however, that an " island

"

surrounded by the property of the applicant would be of no use to anyone except the

applicant. Of course, if it joined a roadway, it might be valuable, but in that case,

there need be no conflict with the applicant. Any such small " islands," however,

might well be included in the area granted to the applicant even if above high-water

mark.

SUMMARY,

From a personal examination of the upper Columbia district and for the reasons

above stated, I conclude:

—

(1) That the bottom lands are at present practically useless.

(2) That they cannot be reclaimed by individual effort because of the

difficulty and expense connected therewith.

(3) That they may be reclaimed, at least in part, by dyking in conjunction

with a proper system of drainage for low water periods and pumping during

high water periods.

(4.) That certain limited areas about the mouths of the larger tributaries

may be reclaimed by sedimentation.

(5.) That some small sections will not pay for reclaiming.

(6.) That the reclaimed lands will be suitable for the cultivation of shallow

rooting plants not susceptible to damage from summer frosts

(7.) That the area of available Dominion lands that may be economically

reclaimed is approximately 13,000 acres.

All of which is respectfully submitted.

THOMAS H. DUNN, O.E.

'Reclamation Engineer.
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No. 12B.

EEPORT ON PASQUIA EECLAMATION PROJECT.

i Water Resources Paper No. 11.

Ottawa, June 11, 1914.

J. B. CHALMES, E?q,
Superintendent, Water Power Branch,

OltaAva.

Sir,—Following your instructions of May 7, 1913, I continued my examination

of that portion of the Pasquia reclamation district tributary to the Saskatchewan
river, and lying between The Pas and Grand Rapids in the province of Manitoba.

Work was commenced at Cross lake on June 3, which was the earliest date ou
which this lake could be reached, by causes owing to the presence of ice in Cedar lake.

Camp was maintained at Cross lake until July 18, during which time a topographical
survey was made of a considerable portion of the peninsula between the Saskatchewan

river and Cross lake, together with a traverse of the shore line and soundings of the

waters contiguous thereto. On completion of this work, camp was moved about five

miles upstream to The Narrows, which is at the eastern extremity of Cedar lake.

From this point the traverse and profile of the river was completed, and the topo-
graphy of the various islands in the river and shores of Cedar lake in the vicinity of

The Narrows taken. A very great number of soundings were taken in the river and
in the eastern end of Cedar lake.

During June and part of July, the swamp in the interior of the Cross lake penin-
sula remained frozen to such an (^xtent that no examination of the underlying mate-
rials could be made to a greater depth than 1 or 2 feet. For this reason a party had
to be sent back to Cross lake to make tests later in the season.

In making soundings at Rabbit Point no shoal of importance ' was discovered.

Nevertheless, it seems quite certain that a ehoal exists slightly to the eastward of
the point. Soundings were taken directly off, and also to the westward of the point,

but none were taken to the eastward. The failure to locate and survey this shoal is

tlie result of a misunderstanding of my instructions, and for the same reason no
soundings were taken off Duncan island, which is located at the west end of Cedar
lake near the entrance of the Saskatchewan river.

A line of levels was run across High Portage, and a very short series of simul-

taneous gauge-readings taken in both lakes. The survey work was concluded by a

traverse of the Swallow creek branch of the Saskatchewan river, a traverse with pro-

file and soundings of the boat channel of the Saskatchewan as far as Brown Rock and

a traverse with poundings from the Brown Rock to The Frj'ingpan.

The Brown Rock is about 4 miles upstream from the Hudson's Bay Company's

post at Chemawawin, and the Fryingpan is, about 12^ miles up from the same point

measured along the boat channel. There is an outcrop of rock at both these points

as well as at Chemawawin, and they are the only places in this vicinity high enough
to make camp on during high water.

The party started to break up on September 2G and by October 6 was so reduced

as to make it impossible to continue the survey work ; consequently the remainder

was organized into a party for the securing of soil samples, of which, unfortunately^

we have been imable to procure an analysis.

25—viii—9^ '
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I regret that the work on the river could not be completed as far as The Pas,
as a profile of this section from Cedar lake to The Pas would greatly assist in a solu-

tion of the reclamation problem. It is not absolutely essential at this stage, however,
but the absence of the information leaves the question of the necessity for improve-
xnent of this part of the river somewhat obscure.

OBJECT OF THE IXVESTIGATIOX.

On the 26th day of January, 1912, an application was made on behalf of the

Dominion Land and Drainage Company for " authority to drain and reclaim all the

ungranted lands on both sides of the SasJcatchewan Eiver and all the branches there-

of, including the lands surrounding Cedar and Cross lakes, whether submerged or

occasionally submerged, from The Pas to Grand Rapids.

The application further states that " the object of the applicants is to construct

the necessary works to enable the said lands to be used for farming purposes."

On January 31, 1912, another application was made on behalf of the same com-
pany for " authority to drain and reclaim all the ungranted lands within the water-

sheds of Big Lake river and Overflowing river."

The application states further that " the object of the applicants is to construct

the necessary works to enable the said lands to be used for farming purposes," and
" it is the intention of my clients to construct one general system of drainage and
reclamation works covering all the lands applied for both in this letter and in my
previous letter of 26th of Janviary last."

In view of these applications, I was instructed to examine the district and to

inquire into the conditions as to drainage, etc. My investigations were conducted

for the purpose mainly of determining:

—

(1) The possibility of relieving from flooding the lands cited in the appli-

cations of the Dominion Land and Drainage Company.

(2) The cost of constructing the works necessary to afford such relief.

(3) The economic advantages to be derived from the construction of such
' works.

In addition to these considerations I also had regard to the effect which the con-

struction, of the reclamation works might have on navigation and the development of

the power at Grand Rapids, but these may be said to be included in the third item

cited above.

THE PASQUIA DISTRICT.

The name " Pasquia,'" as applied to this district by the late Mr, Ogilvie, was
intended to include the entire area affected, in a greater or less degree, by the flood-

ing of the lower, Saskatchewan river. This he called the " Pasquia Reclamation Dis-

.
trict," and it has since been known by that name, although in my report on my 1912

work I applied the same name to the eastern half of the district. The district is

about 150 miles long by 70 miles wide, and extends from near the head of the

Sipanok channel on the west to Cross lake on the east. It is divided near the centre
by a ridge of higher ground on which is situated the town of Le Pas, commonly
called The Pas, the only town in the district outside of the Hudson's Bay trading

posts. Besides the numerous channels of the Saskatchewan, the only rivers of impor-
tance are the Carrot and the Pasquia, both of which are in the western half of" the dis-

trict. In addition to the many small lakes and ponds, there are numerous lakes of con-

siderable size such as Cumberland. Saskeram, Reeder and Pas lakes in the western
half, and Atikameg or Clearwater, Cormorant, Moose,. Cedar, and Big lakes in the

.eastern half.
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West of the Sipaiiok channel the Saskatchewan flows, over sharp grades and

follows strictly the true channel of the river but, nearing the Sipanok, the grade

flattens and the water divides, part going through the Sipanok in high water, a much
larger part going northerly to Cumberland lake, and the balance following the old

river-bed. The water all re-unites at The Pas to be again divided and finally re-

united at Cedar lake. On this last stretch, from The Pas to Cedar lake, the principal

channels are the Saskatchewan proper and the Summerberi-y, the latter of which

receives the drainage from Clearwater, Cormorant and Moose lakes through Moose

creek. In the vicinity of Cedar lake, and for some distance west, there is a perfect

maze of channels, but all converge in Cedar lake.

It was reported to me that a very considerable volume of water is deflected from

its proper outlet in the Churchill river to an outlet in the Saskatchewan river by way
of Cumberland lake. Should this be found to be the case, it might be regulated at or

near the point of overflow with considerable advantage to drainage in the Pasquia

district.

The whole district comprises an area of about 10,000 square miles, but in this

report we are concerned with only the eastern half. The total area of the eastern

portion of the district draining to the Saskatchewan river and Cedar lake is approxi-

mately 5,230 square miles, but this includes a considerable area to the north of Cor-

morant lake that is well outside the reclamation district.

Discharge of Sasl'atchewan River.

Previous to the year 1913, but few measurements of the discharge of the lower

Saskatchewan river had ever been made. In the year 1909, Mr. Forward, C.E., acting

for the Public Works Depai'tment, made a measurement by means of surface floats at

Grand Rapids, and another measurement at The Pas in the same year. In 1910 Mr,
Wm. Ogilvie, D.L.S., made two meterings at Grand Rapids for the Water Power
Branch. In 1911 the Department of Public Works secured two meterings at The
Pas. Two meterings at The Pas and three at Grand Rapids were secured by the

Water Power Branch in 1912. These three measurements made at Grand Rapids were
taken at the same station as the two measurements made by Mr. Ogilvie in 1910, and
the information afforded by this series made it possible to construct an approximate

discharge curve for this station. No systematic series of gaugings or meterings were

undertaken, however, until the year 1913, when the Water Power Branch established

a new station at The Pas and procured twenty-seven meterings. Five meterings were

also taken at the. Grand Rapids station in 1913.

The station at Grand Rapids is near the eastern limit of the Pasquia district,

while the station at The Pas is near the centre. It is much to be regretted that no
metering station has been established at the western limit near the Sipanok channel,

although this is not of so much importance in a study of the eastern portion of the

district as of the western portion.

As previously stated, the ridge at The Pas divides the Pasquia district into two

sections which are more or less distinct, and must be treated separately, except as to

the final outlet which is common to both. Where the river passes through the ridge

at The Pas, the cross section is somewhat contracted, and this regulates the discharge

at this point by holding back a large percentage of the flood waters in storage between

The Pas and the Sipanok channel. However, as long as the storage west of The Pas

is not reduced, the discharge at The Pas, together with the run-off from the portion

of the Pasquia district east of The Pas, will give a close approximation of the flow

that will have to be provided for in any scheme of reclamation for the eastern district.

The condition of flooding on the lower Saskatchewan follows the melting of the

snow in the Rocky Mountains, and hence varies in extent and duration according to

the snowfall and temperature.
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The rainfall, of course, is an important factor, and there are other influences

which afl^ect the result, but no possible combination of circumstances could cause a
flood in the absence of snow in the mountains, or prevent a flood when there is a con-
dition of plenty of snow followed by mild weather. A late cool spring invariably
produces a flood of short duration with veiy high water in the summer, generally in
the months of July and August; while an early spring produces moderately high water
throughout both spring and summer with very low water in the fall. This is the
case with all snow-fed streams subject to flooding.

In 1912 the spring was late and cold, and the water in the river was consequently
low until the month of July, when the warm summer weather caused a steady rise

until August 6. On this date the peak of the flood was reached, and lasted for three
days when it fell somewhat, but remained comparatively high until the end of Septem-
ber, when it fell steadily at about the same rate that it rose in July. A slight rise

eai-ly in November made unusually high water for that season of the year.

In 1913, the conditions were entirely different. The spring was early and warm,
and the water rose in the latter part of April and first part of May almost to the
maximum height for the season. It was only moderately high throughout the season,

and fell uniformly from September 7 to a vei-y low level in the following winter.

While the study of the flow in the river has not extended over a sufficient time to

justify any very definite conclusions, an examination of the discharge data would seem
to indicate: (1) Extremely high floods of short duration in short hot seasons; (2)

i\[oderate floods in long mild seasons; (3) A return to approximately the same
extremely low elevation in the month of February of each year.

The maximum discharge in a high-water year lasts only for two or three days and
is not, therefore, so important a factor as the mean of the 15 days preceding and 15

days following the maximum. It is unnecessary to consider moderate floods even if

of long duration.

The extremely low elevation which prevails every winter, although detrimental to

l)ower development is, in the abesnce of summer storage, of great value in the scheme
of reclamation, as it will permit Cedar lake to be drained to an elevation but little

above the elevation of Cross lake, without the construction of a very wide low level

canal.

The flood discharge of the Saskatchewan river at The Pas is, in ordinary high

water years about 60,000 to 75,000 cubic-feet per second while the lowest winter flow

yet recorded was but little over 4,000 second-feet. The winter discharge at The Pas
may be taken at 5,000 second-feet. This makes it possible to reduce the elevation 'of

Cedar lake to such a point, that a channel of moderate width will be sufficient to pre-

vent it rising high enough in summer to cause flooding of the reclaimed lands.

During flood periods, the Saskatchewan river flows in part into Moose lake, and

it might be at first supposed that the storage in ^foose lake would keep up the winter

flow at The Narrows; but it will be readily seen that the lowering of Cedar lake will

stop the flow which now passes from the Saskatchewan river into Moose lake during
high water, and only the nm-off from the Moose lake basin will come from that

quarter.

Should there bo any considerable discharge from Cormorant lake to Moose lakf--

by way of Frog creek, and thence to the Saskatchewan river by way of Moose creek, it

could be regulated at the head of Moose creek; but Moose lake could not be held very

high, as it would probably affect the drainage of a portion of the area which it is

sought to reclaim and, aorain. the lake would be likely to overflow through Sturgeon

river to the north ann of Cedar lake. Sturgeon river could not be readilv dammed, as?

it rises in a muskeg which extends to Moose lake. The amount of possible regulation

at Moose lake is, therefore, somewhat limited.

The greatest discharge at The Pas during the year 1912, the first .vear in which

there is a complete record of gauge readings, was in the month of August, when the
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average for the month was 67,732 cubic feet per second. This was considered a high-

water year, and was caused mainly by a late cold spring, which prevented any material

run-off during the early part of the season, thus concentrating the flow in the warmer
part of the summer. This condition was somewhat supplemented by heavy rains

during July, a part of August and September. In the year 1913 the greatest flow

was in July, when the average for the month was 60,402 second-feet.

A monthly average of 70,000 second-feet discharge at The Pas may be considered

as very unusual, and a greater discharge than this is so rare as to be negligible for

the purposes of this report.

Rainfall and Run-off.

The first report of the Meteorological station at The Pas appeared in the issue of

the monthly weather review of June, 1910, since which time monthly reports have

appeared but, with considerable irregtilarity.

From June to December, 1910, the seven months reported, the rainfall amounted

to 12.75 inches. In ten months of 1911, omitting January and June, the total pre-

cipitation amounted to 16.2-3 inches, while in eleven months of 1912, omitting April,

it was 16.09 inches. There is no report for the months of April or June in 1913,

which leaves the data very incomplete for the year, as the rainfall during these two

months is usually comparatively heavy. The greatest precipitation recorded at The
Pas, according to the report of the Weather Bureau, was for the month of July, 1911.

and amounted to 4-67 inches for the month. In the month of July, 1912, the rainfall

was 4-39 inches, and in September of the same year it was 3-59 inches, which is a

record for that month.
There are no other stations in the Pasquia district reporting rainfall. Some

reports were made from Cumberland House in 1911, but these were discontinued with

the November report of that year. The reports from Melfort, Swan river and Lost

river are attached to this report; all these are in the Saskatchewan basin excepting

Swan river.

The area of the Saskatchewan drainage basin lying between the Pas and the Nar-
rows is approximately 5,2.30 square miles. Over this large area there are not likely to

be any general storms of great violence. Very heavy storms will probably occur from
time to time over some part of the drainage basin, but never over the whole area at the

>ame time. While it will be imperative to provide for such storms, in designing the

interior drainage, they will have but little effect on the outlet. If an outlet be pro-

vided with sufficient capacity to carry off the maximum monthly rainfall, no flooding

will result from occasional heavy storms over small areas.

The annual precipitation in this district is light, the average amounting to about

17 or 18 inches. There is a record, however, of 6-04 inches having fallen at Melfort in

July, 1912, although no such fall has ever been reported at The Pas. Assuming that

6 inches of rain may fall over the whole area in 30 days, and that the run-off during

the growing season of June, July and August will not exceed 30 per cent of the rain-

fall, we have 1-8 inches run-off from the whole area in 30 days. This is equivalent to

•00252 cubic-feet per second per acre, or 1-6128 cubic feet per second per square mile.

The total discharge from 5200 square miles at this rate would be 8,386 cubic feet per

second. This nm-off, taken in conjunction with the discharge at The Pas, gives an

approximation of the discharge at the Narrows under reclamation conditions.

In the year 1901, there was a very unusual flood on the lower Saskatchewan, when
almost the whole of the Pai^quia district was covered with water. It has been estimated

that the discharge at The Pas reached considerably over 100,000 second-feet, and pos-

sibly as much as 150,000 second-feet. The peculiar combination of circumstances

which caiised this enormous flood may never occur again, but in ordinary high-water

years there may be as much as 75,000 second-feet passing The Pas for a few days at
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the peak of the flood. As previously stated, a monthly average of 70,000 second-feet
is excessive, and this, in conjunction with the run-off of 8,386 second-feet, would give
a discharge at the Narrows of 78,3'86 cubic feet per second.

An examination of the run-off data submitted herewith shows the maximum run-
off to take place in the Little Saskatchewan in April, and amounts to 1-55 cubic feet

per second per square mile. This is over the comparatively small area of 1,250 square

miles, and is the maximum recorded in Manitoba by the Water Power branch. In
view of this, and having regard to the large area and flat grades of the eastern Pas-
quia district, it seems unlikely that the run-off from the district will ever exceed my
estimate of 1-61 cubic feet per second per square mile.

Temperature.

Maximum and minimum temperatures were observed at Cross lake and Cedar
lake in 1912 during the period the party was on the ground, and a practically continu-

ous record was obtained during the season 1913 from June 8 to September 28.

The following is a summary of the observations for 1912 and 1913 :

—
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farther down is another rock outcrop causing the Demi-Charge rapid just at the

entrance to Cross lake. The distance between Cedar and Cross lakes is about 6 miles,

and the fall is 15-15 feet.

No substantial relief from flooding can be obtained except by the lowering of

Cedar lake, which can only be effected by the improvement of the river between its

eastern extremity and Cross lake. It was hoped that a short and easy route could be

found for a drainage canal across the peninsula between the northerly expansions of

the two lakes, but this was proven to be impracticable by the investigations of 1913,

which showed that the interior between the lakes was too high and rocky to permit of

economical construction.

There was at one time undoubtedly an outlet from the northeast arm of lloose

lake by way of the Minago river to the Nelson, and thence to Hudson Bay without

touching lake Winnipeg. The Geological Survey Report of 1902 contains a short

description of this long since abandoned outlet. According to this report, the water

of Moose lake all but overflows the summit of the divide, which is of limestone- for-

mation and extends for about 400 yards at an elevation of only about 3 feet above

the water. It is said to be 1^ miles over a deep muskeg and this rocky divide, from

the open water in lloose lake to a small stream which forms the headwaters of the

Minago river. In this stream there are many rapids, and plenty of fall could be

obtained in a distance of 9 or 10 miles to lower Moose lake 10 or 12 feet or perhaps

more. To do this, however, would be costly and would not accomplish the desired

end. It is not sufficient that a portion of the Saskatchewan water, however great, be

diverted from the present channel, because even if 90 per cent of the flow should be

thus diverted Cedar lake would not be lowered more than 4 or 5 feet, while the remain-

ing 10 per cent would be insufficient for navigation and useless for power purposes. It

will never do to divert any material quantity of water from the lower Saskatchewan

without regulating works so that it can be turned back again during low water, as it

seems to require 30,000 to 40,000 second-feet for navigation purposes, and this is

enough to cause flooding. The same may be said of any attempt to divert the water

to lake Winnipegosis.

The only complete remedy is by lowering the water of Cedar lake direct by

improving the Saskatchewan river between this lake and Cross lake, with perhaps a

diversion near Cedar lake and another near Cross lake.

No measurements were taken at the outlet of Cross lake. A short distance below

the outlet are Cross lake rapids, with a fall of about 4J feet from Cross lake to the

foot of the rapid. It has been assumed that the outlet from Cross lake is sufficient

to prevent the surface ever rising above elevation 820, and that only in case Cedar

lake should rise to elevation 830 under reclamation conditions.

Although, in high water, there is no evidence of any rapids between The Pas and

The Narrows, yet in low water there are a few points where considerable current is

developed, and this is an indication of what might be expected should the water in

Cedar lake be lowered. There is a hard bottom at Brown Rock, Frying-pan, Hill

island, and Wooden Tent, and to obtain full benefit of the outlet would probably

require some excavation at these points, as well as at Duncan island and Rabbit

Point in Cedar lake. It may be possible to avoid the rock at Duncan island by seek-

ing a route farther north.

Lahe Winnipegosis.

Lake Winnipegosis lies to the south of Cedar lake, from which it is separated by

a narrow strip of land about 4 miles wide at its narrowest point. The land between

the lakes is very low on the Cedar lake side, but very high in the vicinity of Win-
nipegosis. Several surveys have been made at High Portage to determine the rela-

tive elevations of the two lakes and the ridge between them.
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111 1858 Messrs. A. W. Wells and S. J. Dawson made a survey of the portage, and
found the distance between the lakes to be slightly over 4 miles, and the elevation

of the water in lake Winnipegosis to be 4 feet higher than the water in Cedar lake.

In 1873, another survey was made by Mr. H. B. Smith, when he found the two
lakes to be of equal elevation, and the summit of the ridge was 93.14 feet above the
water. The distance between the lakes in a straight line was found to be slightly less

than 4 miles.

D. B. Dowling, in 1891, found lake Winnipegosis to be 9 inches above Cedar
lake, and the summit of the ridge 93 feet above the water in lake Winnipegosis.

During the past season, I had a temporary gauge placed in Cedar lake, and another
in lake Winnipegosis, and these were read daily for eight days, which was the limit

of the time possible to spend at this point. Levels were taken between the two gauges,

and Winnipegosis was found to be 1^ inches above Cedar lake, and the summit of the
ridge was 91-8 feet above Winnipegosis. There seems little doubt that these two lakes

are practically at the same level under normal conditions, in spite of the fact that

there was a difference in the elevations of 4 feet in 1858 ; this must have been extremely

low water for Cedar lake, and extremely high water for Winnipegosis. What influence
keeps the lakes at or near the same level is not apparent ; in fact there are many things

that would seem to militate against it: Winnipegosis is fed from a comparatively small

basin, with nothing but a rather light rainfall to replenish it, while Cedar lake is

fed from an immense area whose discharge is rendered extremely variable by the melt-
ing snow in summer. It has been suggested that there is a subterranean connection
between the lakes, but I consider this extremely doubtful, as water could hardly pass

between the lakes in sufEcient quantity to materially affect the relative elevations,

without so disturbing the surface of the lakes as to make the fact apparent to travel-

lers. Of course, if the opening were of enormous proportions, such as half a mile or

more in width, it might not cause a noticeable disturbance.

The lowest point in the ridge between the lakes is believed to be much farther
west than High Portage, and is approximately 45 feet above the water.

In considering the feasibility of using lake Winnipegosis as an outlet for the
surplus water of. the lower Saskatchewan river, I found serious objections, as stated
elsewhere in this report; in addition to these, the fact that the two lakes are on the
same level makes it out of the question. Of course it is possible, and perhaps desir-

able, to lower Winnipegosis by cutting a canal across Meadow Portage to Lake Mani-
toba, and then Cedar lake might be lowered by a canal across at some point west of

High Portage; but the cost would be much greater than the cost of improving the
Saskatchewan river between Cedar and Cross lakes, and the results infinitely less

desirable as regards navigation and power. Mossy Portage is at the south end of lake
Winnipegosis, and is about 9,400 feet in length to lake Manitoba. The summit is

about 4 feet above lake Winnipegosis, and 23-7 feet above lake Manitoba, according
to a survey made by the Public Works Department on April 5, 1913. It is not known
how much Winnipegosis could be lowered by a canal at this point, as, although a good
bay is reported at the upper end of the portage, there are rock reefs just outside the bay.

Elevations.

The elevations given in this report, and on the accompanying plans and profile,

are based on the elevation of lake Winnipeg above mean sea-level at New York, U.S.A.,
as established by the United States and Canadian Government Geodetic Surveys, and
corrected in 1913.

By a comparison of gauge readings at Winnipeg Beach, and at the mouth of the

Saskatchewan river, near Grand Rapids, Manitoba, it was found that a correction of

+2.30 feet must be applied to the datum used by Mr. Patterson in his power survey of

Grand Rapids. Applying this correction to the elevation given for the bench-mark
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established by him near the southern extremity of the point of land between Cross lake

and Portage bay, I found the corrected elevation to be 824-56.

From this point I started my sui'vey whence I ran a line of levels along the east

shore of Cross lake northerly to a point opposite the north end of Block island. The

elevation of a bench-mark on the west shore of Cross lake was obtained by water

transfer under most favourable weather conditions. On July 5, 1913, the elevation

of Cross lake was found to be 818-44 feet above sea-level. A line of levels was run

over Cross lake peninsula on cross-section line 8,800, and continued along the north-

east shore of the Saskatchewan river to the head of Flying Post rapids, and thence

across the river to The Narrows and Cedar lake. At this time the whole of Cross

lake peninsula was cross-sectioned and contoured. Gauges were read at Cross lake

and Cedar lake during the continuance of our camp in these localities. The elevation

of Cedar lake in the small bay at the head of the Flying Post portage was 833-73 feet

above sea level on August 11, 1913. As there is a slight fall in the lake between

Rabbit Point and The Narrows, I estimat-ed that the mean of Cedar lake on that date

was 834-,00 feet above sea-level.

As previously stated, a temporary gauge was placed in Cedar lake at the northerly

extremity of High Portage, and another in lake Winnipegosis at the southern extrem-

ity of the portage; a line of levels was ruji over the portage, and the gauges read daily

for eight consecutive days. Lake "Winnipegosis was found to be 0.12 feet higher than

Cedar lake. I therefore considered the two lakes to be at the same elevation, viz.,

834.00 feet above sea-level.

Levels were continued from the west end of Cedar lake based on water-transfer,

and were extended up the Saskatchewan river as far as Brown Eock, a distance of 4

miles above Cedar Lake Post. The elevation of thd water at Cedar Lake Post was taken

as 834.50, and at Brown Rock it was 836.00 above sea-level on September 25, 1913.

These elevations must, however, be considered as a rough approximation. The water

elevations given in this report and on the plans, must be read as applying only on the

date on which they were taken, but the change of elevation during July and the first

part of August was not sufficient to affect materially the water surface shown on the

profile accompanying this report.

Proposed Improvement,

In designing a canal to lower Cedar lake sufficiently to reclaim the flooded area,

it was necessary to determine whether it would be more economical and effective to

improve the present river channel by deepening the bed, or by making a new canal

independent of the present channel.

To confine the improvement to the present channel would mean the removal of a

very large quantity of rock from the Flying Post and Demi-Charge rapids, which

would be a difficult and expensive undertaking, especially in the case of the Demi-

Charge where the water is very swift and turbulent. It is believed to be much cheaper

to cut across the Cross Lake peninsula near its southern extremity than to excavate

the Demi-Charge, in spite of the fact that the rock yardage is much in favour of the

latter route. At the Cedar lake end it was found that the excavation would be less,

and the cost per yard very much less, b\' cutting across the Narrows peninsula than by

following the river by way of Flying Post rapid and around the head of Moose island.

A combination of the two routes was, therefore, decided on.

In order to further lessen the cost, and at the same time preserve a sufficient

depth of water for navigation during the low water periods, it is deemed advisable to

construct two canals, one a low level canal and the other a high level canal. This

will permit the low level canal to be made much narrower than would otherwise be the
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case, and will, by following the present river channel with the high level canal, eflfeet a

considerable saving in cost. By constructing the low level canal in sections, com-

mencing at Cross lake, the bottom of the river may be unwatered so as to permit prac-

tically dry excavation of the high level c^nal. If the construction is carried out in

this way, there should be less than a million yards of subaqueous excavation.

It is designed to cut a channel 600 feet wide, commencing at elevation 809.00 on
the bottom of Cross lake about 900 feet from shore, and leaving the lake between
cross-section lines 660 and 1,320, crossing the point of land between the lake and the

river, and entering the river between cross-section lines 1320 and 1980, a distance of

2,400 feet from water to water. From this point, the canal will follow the deeper

parts of the present river channel to the foot of the Flying Post rapid, a distance of

22,400 feet; thence across The Narrows peninsula to Cedar lake, a distance of 2,500

feet from water to water, and intersecting the bottom of Cedar lake at elevation 813,

a distance of 4,250 feet from the shore line in the small 'bay south of The Narrows, or

about 2750 feet from the reg-ular shore line. This constitutes what I have termed the

low level canal. The total length of this canal, including portions in Cedar and Cross

lakes, will be 32,500 feet. It will be capable of lowering Cedar lake to elevation 817

in winter, and will discharge all the water leaving the lake, so long as the elevation

of the lake does not exceed 821.00.

In addition to this low level canal, it is designed to construct a high level canal,

also 600 feet in width, commencing at a point on the bottom of the Saskatehewaiv
river at or near the head of Demi-Charge rapids, where the plane of elevation 814-00

intersects the bottom of the river and, following the present river channel, as shown
on the accompanying plan, to intersect the bottom of Cedar lake at elevation 821.00

beyond the head of Moose island. This channel is not continuous, as the bottom of

the river runs below the grade at chainage 18,100, and rises above the grade again at

chainage 25,800, leaving a break without excavation of 7,700 feet.

The excavated material can, in most cases, be deposited near the canal, but one

side of the river channel should be kept clear for a considerable width to provide for

any overflow that might occur in a flood, such as the very extreme and unprecedented
one of 1901. It is also important that the river channel be not obstructed on either

side at the main curve near the centre of the canal route, nor at a point opposite the

channel leading from The Narrows.
The cost might be reduced to some extent by making a cut through The Narrows

200 feet wide, and reducing the cut around the head of Moose island to about 400 feet

in width.

There is a possible alternate route for the Cross lake end of the canal which would

bear further investigation. It might be found advantageous to take the high level

route north of Centre island and, entering the Cross lake peninsula between cross-sec-

tion lines 7800 and 8800, pass south through the draw indicated on the contour map.

On this route considerable soft material would be encountered and, in some places,

no excavation would be necessary, as the material is muck and would be entirely

removed by the action of the water.

It is desirable that the work of construction be commenced at Cross lake, and
that the low level channel be excavated to near Anchor Point before work is com-

menced on the high level channel, as it is believed that this will have the effect of

unwatering the Demi-Charge rapid for the greater portion of the season, and effect a
great economy in the cost of excavating the high level channel. This principle can
bo carried out all through the work until, when the peninsula at The Narrows is cut

through and Cedar lake lowered, the whole river bed will be dr>' from the foot of

Flying Post rapid to the head of ^fooee island, except for a pond between Cedar island

and the head of Flying Post, which will be drained by the excavation of Flyinsr Popt

rapid.
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Estimates.

The cost of excavation in the locality of the proposed improvement is very largely
affected by a totally unknown item, viz., transportation. There are two routes by
which the district may at present be entered, both of which present some difficulties.

Machinery and supplies would have to enter either by way of lake "Winnipeg, or down
the Saskatchewan river from The Pas. Vessels plying on lake Winnipeg are able to
enter the mouth of the Saskatchewan river, and to land goods at the foot of Grand
rapids about 14 miles from the lake. From here, it is about 4 miles to the head of

Grand Rapids over an old horse tramway, or 9 miles to the head of Cross Lake rapids
over a wagon road. With this road improved, and with a tug and scows on Cross lake,

which is about 4 miles wide, machinery, etc., could be landed at the foot of Demi-
Charge rapids. This road would probably not stand much heavy traffic in summer,
but would make an excellent winter road; a tramway might be constructed from
Grand Rapids to Cross lake. The developments of the power at Grand rapids would
probably mean the construction of locks and the opening of navigation from lake Win-
nipeg up the Saskatchewan and this, of course, would solve the question of transporta-

tion.

The alternate route down the Saskatchewan river would be an all-rail route as

far as The Pas, and from there by water to The Narrows at the western extremity of
the proposed canals. Over this route there would be a draft of about 6 feet during
high water.

There is at present a winter route from Mafeking, on the Canadian Northern
railway, to Grand rapids, a distance of 90 miles. The distance from Mafeking to The
Narrows by this route would be about 68 miles and is, therefore, out of the question.

A route which might possibly be developed would run by water from Winnipegosis
to High Portage on lake Wimiipegosis, and thence 4 miles <iver the portage to Cedar
lake. There is at present a wagon road over High Portage which is high, except for

a short distance at the Cedar lake end which is corduroyed.

Among the various elements of uncertainty usually present in every estimate,

there is another outstanding one, which is the classification of materials. As it was
not practicable to make borings, no real classification could be made. It was evident,

however, that very much more rock would have to be excavated than was at first antici-

pated and, after considering the matter carefully, I have estimated it roughly at G5

per cent of the total excavation, including loose rock, the remaining 35 per cent being
earth or uncemented gravel.

In view of the uncertainty regarding transportation and classification, I have not

attempted to make a precise detailed estimate of all the items that go to make up
the cost of excavation.

The cost of excavating limestone rock in the Chicago drainage canal average<l

about 50 cents per cubic yard, or perhaps a little le^s, while in some cases the cost was
as low as 40 cents. The difference in cost was due to different methods of handling
and not to a difference in the rock.

The rock to be excavated in the Cedar Lake drainage canal is a magnesic lime-

stone or Dolomite, and is thin-bedded and shaly in places, but much thicker in others.

The total estimated number of cubic yards to be excavated between Cedar and
Cross lakes and, including the approaches in each lake, is S.794.200. which may be

roughly classified as follows:

—

Low Level Channel.

Yards.

Cros3 Lake peninsula 977,511
Old river-bed 3.386,00S
The Narrows peninsula 2,652,622

Total yards in Low Level canal 7,016,141
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High Level Channel.

Anchor Point cut 751,037
Moose Island and Flying Post cut 1,027,022

Total yards in High Level canal 1,778,059

Making a total of 8,794,200 j-ards in both canals.

As 65 per cent of this yardage is estimated to be rock and 35 per cent earth we
have :

—

Earth, dry, 1,750,000 yards at 12 cents $ 210,000 00
" wet, 1,327,970 yards at 20 cents 265,594 00

Rock, dry, 3,000,000 yards at 85 cents 2,550,000 00
wet, 2,000,000 yards at $1.65 3,300,000 00
loose, 716,230 yards at 40 cents 286,492 00

Total for excavation $6,612,086 00
Add for engineering, 2 per cent 132,242 00
Add for contingencies, 10 per cent 661,209 00

$7,405,537 00
Add for interest during construction, five years at 4 per cent. . 444,3o2 Ou

Total cost of High and Low Level canals $7,849,869 00
Estimate for work in Cedar lake and Saskatchewan river. . . . 400,000 00

Total cost of work $8,249,869 00

It may be thought that the above unit prices are, in some circumstances, too low
but it is believed that the enormous quantities to be removed justify a moderateb' low
estimate.

It will be seen that this estimate is very much in excess of my former estimate
for the same work. This is due to a change in classification which calls for the

excavation of a much greater quantity of rock, and particularly of subaqueous rock.

This estimate is made on the basis of a continuation of the present conditions
west of The Pas. Should improvements in that section tend to reduce the storage,

the discharge at The Narrows would be somewhat increased but the amount of this

increase would depend on the nature of the improvement.

.\REA TO BE RECLAIilED.

To determine the area and value of the land which it is proposed to reclaim in the

eastern Pasquia district will require a special survey on which a small party might
easily spend a whole season without fully completing the work. No survey of the

boundaries of this district has ever been made and the divide between the Saskat-

chewan river and Overflowing river has never been definitely located.

The total area tributary to the Saskatchewan river east of The Pas is approxi-

mately 5,200 square miles, while the area which has generally been considered as

affected in some degree by the overflow of the Saskatchewan is roughly 2,650 square
miles, or about 1,700,000 acres. This is the area within the dotted blue line on the
field plan but does not include any of Cedar lake or Moose lake, which together
occupy about 700 square miles within the blue line. A very considerable portion of
Cedar lake will, however, be unwatered at the west end, and much good land be
reclaimed. No doubt a large part of the bottom of Moose lake will also be uncovered,
but it will probably be of little value for agricultural purposes.

The area drained by Overflowing river is approximately 690,000 acres. It flows
into lake Winnipegosis, and is not included in any of the computations in this report.

The whole delta country at the west end of Cedar lake, together with the exten-
sive rush-covered areas extending westward along the Saskatchewan river and north-
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ward to Moose lake, will undoubtedly make good land, and will receive immediate

relief upon the lowering of Cedar lake. This area is probably not less than 400,000

acres in extent.

There are rocky areas around Cedar lake that are but thinly covered with soil,

and still other quite extensive areas that can be classed as nothing else than muskegs.

Such lands must for the present, and for a long time to come, be considered of very

small value indeed. The absence of definite information as to the extent of the good

land and the value of the poorer grades prevents even an approximate estimate.

, Cedar lake.

The maximum elevation of Cedar lake in 1913 was 834-00 feet above sea-level,

while in 1912 it was approximately 836-00 feet. The maximum discharge for 1913

occurred at The Pas on July 29, and amounted to 63,800 cubic feet per second. This

occurred only on one day, but it was over 63,000 second-feet for a week, and over

60,000 second-feet for twenty-eight days. With the construction of the proposed

works, the storage east of The Pas would be eliminated, and the run-off from the

catchment area between The Pas and The Narrows would, as previously stated, be

8,400 second-feet. The maximum discharge at The Narrows would, therefore, be

63,800 -\- 8,400= 72,200 second-feet. With the two canals constructed and the lake

lowered, this discharge, if continued long enough, would raise the lake to elevation

827-00, or possibly a little higher; under the conditions prevailing in 1913, the eleva-

tion would probably be a little less than 827-00 at the maximum. By an examination
of the discharge curve for the two canals, we find the combined discharge to be

71,500 second-feet at elevation 827-00. This means a minimum lowering of Cedar
late in 1913, by the construction of the canals, of 7 feet.

In 1912, the maximum discharge at The Pas was 73,870 second-feet, which is

equivalent to 82,270 second-feet discharge at The Narrows. With the canals con-

structed and the lake lowered, this flow, if persisted in, would raise the lake to near
elevation 828-00 feet. The combined discharge of the two canals is 83,700 second-

feet at elevation 828-00. The maximum elevation of Cedar lake under reclamation
conditions in 1912 would, therefore, be somewhat less than 828-00 and, since the

actual elevation was 836, the minimum reduction in elevation due to construction

would be a little over 8 feet.

Should the canals be constructed as proposed. Cedar lake would rise in ordinary
high wat-er years to elevation 826-00, and occasionally to 827-00. In very high water
years it would rise to 827-50, and very rarely perhaps to 828-00; but there is little

likelihood that it would ever exceed 828-00 as, at this elevation, it would begin to

discharge through the old river-bed which would prevent further rise.

The maximum elevation of Cedar lake would be reduced about 8 feet under con-

struction, and it is believed that this will provide an outlet sufficient to reclaim all the

area covered by the application, when such minor drains as may be necessary to make
this outlet available have been constructed.

Time for Completion.

The time required for the completion of the work proposed in this report will

depend on the equipment and management. In a work of ths size there is room for

an almost unlimited amount of machinery. I do not, however, consider that the

canals could be completed in less than four years without making the undertaking
unnecessarily expensive.

The excavation of 8,794,200 yards in 4 years requires the removal of over 2,000.000

yards per year, and the working season will probably be limited to eight months. This



144 DEPARTMENT OF THE INTERIOR viii

5 GEORGE v., A. 1915

amounts to 250,000 yards per montli of earth and rock. Only the largest sized shovels

could bei used to advantage in this work, and it would probably require seven or eight

of these.

The work at Rabbit Point could be carried on simultaneously with the work on

the canals, and the work at Duncan island and in the river farther west should be left

until after Cedar lake is lowered, as much of the work which now seems imperative

may then be found to be unnecessary.

Navigation.

As stated in my report of last year, the navigation of the lower Saskatchewan, as

it is at present, is very unimportant, being confined to occasional trips with supplies

to the Hudson's Bay Company's posts at Cedar and Moose lakes. This traffic is car-

ried in vessels of light dra,ft, as 3 feet of water is all that can be depended on in some

places in the Saskatchewan river near the west end of Cedar lake, where many bars

have been formed by the deposit of sediment. A great deal of work is necessary to

make the river suitable for navigation by vessels of 6 feet draught. Any work done

for the purpose of improving the river or lakes, with a view to better drainage, will

prove a benefit to navigation, as it will have the effect of removing the bars and other

obstructions and distributing the fall, making it more uniform throughout the course

The low level canal which it is proposed to construct between C-edar lake and

Cross lake will have a width of 600 feet, and the water at tlie peak of the flood may
have a velocity of 6 feet per second, or even more. This would be over four miles per

hour, and might be dangerous at the curve where the channel through The Narrows
peninsula joins the river. This could be remedied by a change in the alignment of

the canal at this point, should the navigation of this part of the river ever become a

live issue through the construction of a dam and locks at Grand Rapids. The big

curve, which is -located about half-way between the lakes, will not form any menace
to navigation, as there is very little excavation at this point, and the navigable chan-

nel will be very much wider than the canal. This will have the double effect of reduc-

ing the velocity, and providing plenty of room for a vessel to manoeuvre in. It should

be noted, however, that this canal is designed especially for drainage purposes and not

for navigation, although the idea of a narrow deep canal answers well for botli pur-

poses. The canal could be straightened at an increased cost, which would make it

more readily navigable, and increase the discharge at the same time. There will be no

difficulty, however, in navigating the canal, except possibly at the one point mentioned,

and then only at extremely high water, if at all. This stretch of the river is at

present unnavigable and, without the construction of this proposed drainage canal,

coiild only be rendered navigable at enormous expense. It has been suggested that a

canal and lock be constructed to overcome the Demi-Charge rapids, and that a dam be
built across the river from Anchor Point at the head of the canal, to flood out the

Flying Post rapids. This plan would meet with considerable difficulty, as the water

could not be held up above elevation 829 without the construction of a second dam as

long as the first one, owing to the existence of a draw to the north and east of the

rocky ridge which trails for a short distance along the east shore at this point. It

therefore seems desirable that, if there should be an insistent demand for the navig-

ation of this part of the river, it should l>e worked out in conjunction with this drain-

age scheme.

The canal is designed to follow the deeper parts of the river, with a view to eco-

nomy of construction. Undoubtedly the navigability of the river will be greatly

improved by the construction of the drainage works herein proposed.

Power.

The interests of drainage are, in this case, opposed to those of water-power, for
the reason that the minimum flow in the river is very small indeed, being only 4,000

{
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PLATE N" 37

WATER POWER BRANCH.

J. B Crial'166. Supcnnteidenl.

SASKATCHEWAN RIVER.

DIAGRAM BMCWINC MEAN MONTHLY OlSCHAnOC FROM APR. 1912 TO MAR. 1914.

L.E PAK MANITOBA.

To accompany raport on PASOUIA RECLAMATION PROJECT
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PLATE N" 38

WATER POWER BRANCH.

J B C^islltos. SupBrlntondent

SASK.VIXIIKMAN RIVi;U

DIAGRAM SHEWING MEAN MONTHLV DISCHARGE FROM AUG 1912 TO NOV, 1913
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Bl THOS H DUNN, C E

Unc^JT^J^i''*^^^^^- Ch-Bf Engineer of R«c

Z
o
o

I
o
in

a
>-
_i

I
I-
z
o
s

z
<
UJ

3

7qooo



144

amour
could

of the

1

the CB

until

may ^

J

it is

to th

ried

plac(

have

mak
for

pro\

obst

Cro
hav

hou
per

the
livi

CUl

to

nel

ini

be

fo

po

m
di

ai

Pi

c<

C!

b

I
c

1

I



PLATE N» 39

WATER POWER BRANCH.

J B CKollioa. Sup«rtnl«ndont.

SASKATCHKWAN RI>'EK

CEOAH LAKE T<> <HI)HH LAKE.

>IAGI«M SMEB/ING COMBINED OISCM«nOI CUUVE OF HIGH 4 LOW LEVEL CHAHNCia.

To .ccomp.n, r.porl on PASOUIA OEC I-A M ATI O N PROJECT
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PLATE N"40

~\

I'Asm l,\ lli:i l..\M.Vn(IN I'KIHIWT
I

SASK.Vrclll'WAN IIIVIlll
I

CEDAR LAKE to CROSS LAKE
I
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PLATE N''4g

PASCJUIA RVXLAMATION PBOJFXT

SASKATCHKWAN RIVF.H

CEDAR LAKE to CROSS LAKE
TOPOGRAPHIC SHEET N» 2
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PLATf N"43

'AsgiiA iiKcl.vM.vilox pmi.ii;<~l'

SASKATCMllW'AN ltl\T-;H

CEDAR LAKE to CROSS LAKE

TOPOGRAPHIC SHEET N^ 3
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P.\S01'1A RECLAMATION PROJECT

SAS1>L\TCHK\VAN RIVER

CEDAR LAKE to CROSS LAKE
TOPOGRAPHIC SHEET N? S
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I'ASQUIA RECLAMATION PROJECT

SASKATOHEWAN RIVER

CEDAR LAKE TO CROSS LAKE
TOPOCRAPHIC SHEET W
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PLATE NO 47

PjlSyUlA RECLAMATION PROJECT

SASKATCHEWAN RIVER

CEDAR LAKE to CROSS LAKE
TOPOGRAPHJC SHEET NO 7
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PLATE N''49

PASgriA RKCLVMATIOX PROJECT

SASKATCHEWA.\ RFVER

CEDAR LAKE to CROSS LAKE
TOPOGRAPHIC SHEET NP B





PLATE NO 49

PASOUIA RKCIJ^MATION PROJECT

SASlLVrcllEVVAN RWFM

CEDAR LAKE TO CROSS LAKE

TOPOGRAPHIC SHEET N9 9
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PLATC NO S3

P.\SQ11A tlECLAMATION PROJECT

SASK-\TCHEW,VN R1\-ER

CEDAR LAKE TO FRYING PAN

TOPOCRAPHtC SHEET H»-4
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PLATE N9 54

PASQIHA RF.CLAMATION PRfUECT

S,\SKAT<Ili;>VAN iji\i.;h

OEDAR LAKE TO FRYING PAN
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PLATE N9S5

TASgriA RECLAMATION I'KOJF.CT,

>^.\.XK,VT( HUMAN m> F.K

CEDAR LAKE TO FRYING PAN

TOPOCfi»PHIC SHEET NO 8
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PASQUIA KECI.AMATION PROJECT
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or 5,000 second-feet, and to regulate the flow requires a very large storage area. The
interests of reclamation demand that storage be done away with, that the lands be

protected from flooding, and that the lakes into which they drain have a free outlet.

It is true that the water in Cedar lake could be so regulated as to increase the

winter flow to some extent, but it would be of little value, and this treatment would
require a larger canal to prevent the lake from rising too high during the flood period.

As the power at Grand Rapids is being investigated by the Water Power Branch,

any discussion of it is out of place at this time.

SUMMARY.

Judging from the information that has been secured and recorded in the foregoing

report, I am of the opinion that the area applied for, viz., the eastern Pasquia district,

may be reclaimed at a cost of approximately $7,160,000, exclusive of the cost of the

service drains which are necessary to connect the interior districts with the outlet;

that the cost of the work seems out of proportion to the benefits to be derived, but the

value of the lands thus reclaimed is not known with sufficient accuracy to justify an
expression of opinion as to the economy of the scheme; that the navigability of the

river will be greatly improved by the construction of the works; that the interests of

water-power development at Grand Rapids will be adversely affected, and that the

time required for the completion of the canals will be not less than four years from
the time excavation is actually commenced.

CONCLUSION.

In a consideration of this report and estimates, due allowance must be made for

the indefiniteness arising from lack of data concerning the value and extent of the

reclamation district, the classification of materials of excavation, the nature and
extent of the work, which may be necessary west of The Narrows, and such other

matters as have been cited in the report.

From the information presented herein, I do not consider the proposition a very

attractive one as an investment at the prevailing price of land. A more intimate

knowledge of the value of the lands in the interior might, however, make it necessary

to alter this view.

It seems probable, however, that with the completion of the proposed power

development at Grand Rapids and the consequent opening up of the Saskatchewan

river to navigation, and the cheap power and cheap transportation thus supplied, the

cost of constructing the Cedar lake drainage canals would be much reduced. If, in

addition, the drainage scheme could be worked out in conjunction with the navigation

plans of the Department of Public Works, and the reclamation scheme now being

investigated west of The Pas, with a fair division of the costs, there is no doubt that

the reclamation and sale of the lands in the eastern Pasquia district could be made
to return a fair profit on the investment.

The drainage and settlement of this immense district is most desirable, and of

great importance to the province of Manitoba, as well as to Canada, not only because

of the agricultural and industrial development of the flooded district itself, but because

of the adjoining areas which are at present more or less isolated or rendered undesir-

able by the proximity of the wet and swampy areas, and also because it is by the drain-

age of this area that the very desirable and enormous flooded area west of The Pas

may best be reclaimed.

I have the honour to be, sir.

Your obedient servant,

THOS. H. DUNN",

Chief Engineer of Reclamation.

25—viii—-10
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Discharge Measurements of Saskatchewan River near Le Pas, 1912-13.

Date.

1912.

Oct. 21,22.
Dec. 14...

1913.

Feb. 8,9...

Apr. 9. . .

.

May 31....

June 4 . . .

.

" 10...
" 12...
" 14. ..

July 10...
" 12
" is!.!!
" 18....
" 21...
"

23....
" 25....
" 28...
"

30. . .

.

Aug. 1...
" 4...
" 6...
" 28....

Sept. 20...
Oct. 9...

" 23.. .

Nov. 18 . .

Hydrographer.

W. G. Worden.
G. J. Lamb

A. Pirie.

E. Bankson.
G. Ebner. .

.

W.J . Ireland.

C. O. Allen.
'.

A. Pirie

Meter
No. Width.

1,196
1,187

,469

,186
,469
,186
,186
186
,186
,196
,196
,196
,196
,196
,196
,196
,196
,196
,196
,196
,196
,469

,469
,435
,435
.496

Area of

section.

Mean
velocity

Feet.

914
834

771

775
761
750
750
760
739
758
760
756
756
780
673
756
750
756
756
756
756
774
729
648
648
8.30

Sq. ft.

18,093
12,848'

Ft. per
sec.

211
0-68

9,563
10, 548

I

14,233
13,331

13,899}
14,041

14,197i
15,446
15,587
15,848
16,000
16,066
16,107
16,309
16,342
16,.332
16,311
16,146
16,043
15,229
13,422
11,040
11,171
12,9.38

•53

•72

•10

•31

•38

•51

63
•69

•58

•79

•93

•98

•86
•93

•91

•85

•82

•84

•75

•62

•03

•50

•15

•92

Gauge
height.

Feet.
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Discharge Measurements of Saskatchewan Kiver near Grand Rapids, Man., 1909.

Date.
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Daily Gauge Height and Discharge for the year 1912, Saskatc4iewan Kiver near

Head or Grand Rapids.

1
•o

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.

August.

Gauge
height.

787-88

787-93
788-00

•04

-13

-21

787-82

787-83

787-79

788-74

Dis-
charge .

48
49
49
50
50
52
53
51

50
48
47
47
47
47
47
47
47
47

47
47
50
54
57
61

61

61

61

62
62

,500
,000
,250
000
,750
,250
,000
.500
,000

,500
,000
.000
,000
.000
,750
750
,750
,750
,000
.000
750
,500
,500

,250
,250
,250
250
,000
000

September.

Gauge
height.

789 06
788-99

-99

789-07
788-96

-98

788-99
-94

•96

-98

789-01
788-99
789 01

-10

-06

788-96

Dis-
charge.

788-79
•84

-80

•74
i

-77
I

788-89
1

789-11

62.000
62,750
62,000
61,250
61,250
63,500
66,500
66,250
66,000
65,750
65,000
65,000
65,750
64,250
65,000
65.000
64,250
64,250
65,000
65,000
65,000
65,000
66,500
65,750
64,250
64,250
64,250
64,250
64.250
64,250

October.

Gauge
height.

789-02

789-60

789-50

Dis-
charge .

787-29

65,000
65,000
65.000
65.000
65,000
65,000
65,000
66.500
68.000
69,500
71,000
72,500
74,000
74,000
74,000
74.000
74,000
72,500
72,500
72,500
72,500
67,250
62,000
56,750
51,500
46,250
41,000
,39.500
39.500
39,500
39,500

November.

Gauge Dis-
height. ' charge.

787-23

786-67

786,28

786-22

38,750
38,750
38,750
38,750
38,750
37,250
35,750
.34,250

32,7.50

31,250
29, 750
29,000
28.250
27.500
26,750
26.000
25,250
24.500
24,500
24,500
23,750
23.750
23.000
23.000
23.000

785-45



viii REPORT OF THE SUPERINTENDENT OF WATER POWERS

SESSIONAL PAPER No. 25

151

>>



152 DEPARTMENT OF THE INTERIOR viii

5 GEORGE v., A. 1915

Precipitation, The Pas, Man. Latitude, 53° 49'; longitude, 101° 15'.

1910. 1911.

January
February...
March
April
May
June
July
August
September.
October
November.
December.

inches.

2-60
3-27
1-92
0-57
2-43

O-l

inches.

0-20
0-52
2-64

M8
4-67
2-35
1-92
0-40
1-65
0-70

1912.

inches.

002
014
0-49

0-56
22
39
61

54
82
65

0-60

1913.

inches.

117
0-27
006

1-51

2-42
2-92

0-61
0-33
013

Prectpitation, Swan River, Man. Latitude, 52° 06'; longitude. 101° 15'.

January
February...
March
April
May
June
July
August
September.
October
November.
December.

.

1909.

inches.

0-73
2-21

3-67
2-57
0-49
0-89
0-80

1910.

inches.

010
0-50
0-45
1-86
2-63

317
1-30
4-47
0-79
0-22
0-75
1-30

1911.

inches.

0-31
2-96
3-52

64
68
37
12

1-40
1-20

1912.

inches.

0-20
0-30

Precipitation, Melfort, Sask. Latitude, 52' 47': longitude, 104° 30'.
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Precipitation, Cumberland, Sask. Latitude, 53° 5G'; longitude, 102° 16'.

Year, 1911. Inches.

January
February -

March
May •

April

June 3-69

July 395

August 3.95

September 3-60

October 060

November 2-55

December

153

Prectpitation, Lost River, Sask. Latitude, 52° 17'; longitude, 104° 21'.

January
February..
March
April
May
June
July
August
September.
October
November.
December.

1911

inches.

1912

inches.

1913

inches.

3-21
1-29
1-56
1-63
1-09
0-54

114
2-56

5-18
2-40
4-20
0-45

0-52

210
5-36
4-46

0-2

Temperature, The Pas, Man. Latitude, 53° 49'; longitude, 101° 15'.

Year. 1910.
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Temperature, The Pas, Man. Latitude, 58° 49'; longitude, 101° 15'.

Year, 1911.
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Temperature and Barometric Readings. Eastern Pasquia District.
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Temperatures, Pasquia District, year 1913.

June 1

.

Date. Maximum. Minimum.

July

8.

9.

10.

11.

12.

13.

14.

15.

16.

17,

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

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.

Augui^t 1.

2.

3.

4.

5.

6.

7.

8.

9.

72
51
56
75
77
75
84
77
83
82
69

59
67
71
77
81
80
69
64
69
73
65
69
67
65
67
70
75
77
65

73
69
66
63
69
66
76
75
75
77

73
73
74
68
73
79
74

58
73
79
85
65
77
78
75
79
75
76
77
65
66
63

48
39
40
56
53
50
48
60
59
63
45

44
42
47
52
61
61

53
53
52
61
49
45
58
51
46
50
48
54
48
47
57
55
50
46
56
57
57
58
57
53
63
61
52
46
60
58
49
48
60
62
59
65
62
48
46
57
53
53
59
53
42
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Temperatures, Paspuia District, year WlS—Conduded.

Date.
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Run-Off.

River.

Red.

Souris

Area.

Sq. miles.

34,600

22,500

(t
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Run-Off.

River.

Red Deer.

Assiniboine.

Area.

Sq. miles

4,900

7,590

Month.

July
August
September.
October
November.
December.

January
February..

,

March
April
May
June
July
August
September.
October
November.
December..

Monthly Mean.

Cu. ft. per sec.

•710
•406
•195
•530

•022

•021

•026
•632

•596
•245
•445
•334

•145
•093

Maximum per
square mile.

Cu. ft. per sec.

1913

•514
•296
•127

1913

•836
•426
•536
•514

•211

•0982

No. 13.

REPORT ON SMALL WATER-POWERS.

A. M. Beale.

WaJfer Resources Pa/per No. 12.

i Ott.uv.x, March 31, 1914.

J. B. Challies, Esq.,

Superintendent, Water Power Branch,

Ottawa.

Sir,—I have the honour to submit herewith a report on Small Water-powers.

This has been summarized in No. 3 above, and the reasons for ordering this inveati-

gation have been dealt with.

It soon became manifest that this problem was not susceptible of any " cut-and-

dried " solution, in so far as the West was concerned, and the obvious lack of suitable

water-power sites in the prairies directed my attention to possible substitutes.

The water-power studies were made during- an inspection trip which I made
during the last three months of 1913, and the study of other email powers—oil,

gasoline, etc.—has been made since my return to Ottawa. For convenience it has

seemed advisable to divide my subject into two parts, the first deals with the inspec-

tions made in the West, while in the second part the problem of " power for the

farm " has been dealt with. It cannot be claimed that any definite solution

of this problem has been reached, the various alternatives have been oonsidered

fully—perhaps too fully—with the idea of submitting all the available evidence for

those interested to make their own deductions.
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It should be remembered that cost figures for small powers are extremely hard

to obtain with any accuracy; original cost figures are but seldom available, and actual

annual cost data never. Manufacturers supply figures of the latter founded on cer-

tain percentage allowances for overhead charges, and upon figures for fuel consump-

tion founded on test; actually these charges must vary through very wide limits,

depending on the requirements and skill of the purchaser.

PART I.

Disregarding the chronological order of inspection I Avill deal first with the

actual plants visited, namely:

—

Canadian Pacific Railway plant at Lake Louise, Alta.

Glacier, B.C.

Mount Stephen Mines Plant near Field, B.C.

Municipal Plant, Armstrong, B.C.

Private Plant at Spences Bridge, B.C.

Small Saw-mill at Louis Creek, ]^orth Thompson River, B.C.

LAKE LOUISE^ ALTA.

This plant is situated about one-lialf mile from the chalet, and supplies cur-

rent for lighting the chalet and the station at Laggan. This is practically a new
development, for very little of the old remains. A concrete bridge, recently con-

structed at the mouth of the lake, was designed with spillway sections between the

bridge piers ; only a small degree of regulation is desirable as this lake is situated in

the Rocky Mountains park, and anything detrimental to the scenery must be avoided.

Water is brought from lake Louise in a 20-inch wood stave pipe 2,800 feet to the

power-house. The actual fall in this distance is 140 feet, a portion of this, however,

is wasted in pipe friction. The pipe line is designed for 100 horse-power, and should

more power be required another pipe would be necessary.

The turbine is a 24-inch Morgan-Smith wheel running at 600 r.p.m. and rated

at 100 h.p., it is belted to a 75-k.w., 3-phase generator, with a separate exciter on the

same shaft, these running at 1,200 r.p.m. Current is transmitted at 2,500 volts,

being transformed to 125 volts at the chalet and at Laggan station.

This plant would probably compare favourably as to cost with any rival source

of power, though data on this point were not available. In any case, cost is of

secondaiy importance here, and ordinary considerations of dollars per horse-power

do not apply; electricity available without noise, smoke, or imsightly buildings, is a

great asset to a tourist resort, where the transient population can and does spend

freely, and where every convenience has a bearing on the general attractiveness of

the resort.

The demand for power is heavy only during the summer tourist season, and it

is possible that, even with the small degree of regulation available on lake Louise, a

larger amount of power could be developed at this season if required.

In the development of tourist centres in the Dominion parks, and in locating^

new resorts, the existence or otherwise of a suitable small water-power should be

taken into account.

glacIer, B.C.

This objective for tourists is situated on the western slope of the Selkirks, the

main attraction being the famous Dlecillewaet glacier. The Canadian Pacific Rail-

way has a station and comfortable hotel, and it is for lighting these buildings that a

small power-plant has been installed on the creek flowing from the glacier.

25—viii—11
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Owing to the deep snow, I was unable to make as thorough an examination a^-

was desired, and the weather prevented the taking of good photographs. The follow-

ing particulars have been courteously' supplied by Mr. McQuarrie, the resident

engineer of the Canadian Pacific Railway at Eevelstoke.

A 12-foot concrete dam has been constructed across the Glacier creek and forms a

forebay, the intake is" a 24:-inch pipe reduced just below the dam to 18-inch, and a

wooden stave pipe of this diameter 1,000 feet long carries the water to the power-

house.

The power-house is a 17-foot by 21-foot foot frame building, 10 feet to ceilinn-,

constructed on a solid rock foundation levelled up with concrete.

The water wheel is a Morgan-Smith turbine running at 900 r.p.m., it has a 21-.

inch intake, 2|-inch shaft with two 18-foot pulleys driving two dynamos; these ar<-

25 k.w., 1-25 volts, shunt-wound, bi-polar machines running at 1,050 r.p.m.

The transmission line consists of two No. 00 solid wires on 25 foot poles, with

double cross-arms and strain insulators at each end, the line being 1,800 feet long.

The water supply is very irregular, but sufficient to run the plant all the year

round. Heavy freshets occur during the hot season. The working head is 90 foet.

Cost

Two dynamos at $6U0 .? 1,200 00
Turbhie (about) 500 00
Switchboard complete 250 00

Belting and cost of installing in power-house 200 00
Cost of pole line (including construction) 500 00

Cost of dam 4,500 00

Cost of power-house and foundations 1,000 00

18,150 00

This cost may be considered a trifle high, which would be ehietiy due to the iiuH-

cessibility of the plant, and the consequent high cost of getting in material; when v<-

consider the value of a reliable electric light service to the hotel the cost is not exces-

sive.

MOUNT STEPHEN MINES, B.C.

Ore mined on Mount Stephen is brought down by an aerial tramway to the mill,

which is situated about 3 miles east of Field and just above the Canadian Pacific

Eailway track.

The power for the mill is obtained from Cathedral creek in the summer, but a

100 h p. steam engine is used when the mill is operated during the winter; last winter

it was closed down.

Here, as at Glacier, weather conditions and the depth of snow rendered out of

door measurements impracticable, and the following figures are merely approximate.

Cathedral creek is fed by the glacier between Blount Stephen and Cathedral

mountain; on this creek a 9-foot dam has been constructed to form an intake, and a

12-inch wood stave pipe conducts the water 1,500 to ],700 feet to the mill, where it

drives a 101 h.p. Pelton wheel under a head of some 300 feet.

The wheel is securely set upon a concrete foundation, and the driving pulley, ."^

feet diameter, is belted to the main shafting, from which all the machinery in the mill

is driven.

The head could be increased considerably by placing the machinery lower down
the mountain gide, but for the purpose for which it is required it would be incon-

venient to do so. The stream is being studied by the British Columbia Hydrographi<-

Survey, and present information leads to the belief that there is practically no winter

flow, the water-power being available only during June. July. August, and September.
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Mr. John A. Thompson, manager of the Mount Stephen mines stated that tlie

development coat approximately as follows:

—

1,700 feet pipe line $1,500 installed.

Dam 600
relton wheel (lOO b.h.p.) 1,800

$3,900

He further stated that, in four months' steady operation, the saving on the steam

l)Ii!nt would amount to $4,000 or practically the capital invested.
'

ARMSTRONG^ B.C.

This city has a thoroughly up-to-date municipal plant on Fortune's creek, S miles

from the city. For nine months of the year the water-power of this creek supplies all

demands, during the balance of the year a Diesel engine auxiliary set supplies any
deficiencies, and also acts as an emergency plant at all seasons. This plant is par-

ticularly interesting for, to quote the Electrical Xews of November 1, 1913: 'The
revenue from the electric plant for the last year was approximately eleven thousand

dollars, or over seven dollars per capita. A very considerable portion of this is due

to the general use of fans and heating appliances. The system is entirely self-sus-

taining, and is being extended to all agricultural districts within a radius of five

miles, the ranches beii'g quick to seize the opportunity of improving their property

and rendering home life more attractive to the younger generation.'

The water-power plant was purchased from the Armstrong Light and Power Com-
pany, and c;mpletely remodelled. A new power-house has been built, the greater por-

tion of the wooden stave pipe line has been replaced by a steel pipe, and a new Pelton

wheel purchased.

The water-power section of the plant is as follows: A small timber dam on For-

tune's creek about three-quarters of a mile above the power-house forms an intake: a

wood stave pipe leads the water nearly, one-quarter of a mile to the edge of a steep

cliff. V h-^^e the new 10-inch steel pipe begins. The water reaches the power-bouse

under a head of 550 feet, and drives a 150 h.p. Pelton wheel direct coupled to a 100-

k.w. Canadian General Electric generator running at 900 r.p.m. The auxiliary set

consists of a 200 b.h.p. Carel-Diesel engine direct connected to a 125-k.w. Swedish

General Electric generator. Both generators are three phase, 60 cycle, 2,500 volt

machines and can be operated singly or in parallel. The switchboard consists of twi.

generator and one feeder panels.

The costs of this plant have been supplied through the courtesy of the municipal

authorities. The plant, as it now stands, has cost in the neighbourhood of $92,300,

of which $68,300 is for new equipment and engineering, the balance being the pur-

chase price.

The following are the principal items of cost :

—

Purchase price of old plant $24,000
New steel ppe line 21,000
New power-house (reinforced concrete) 28,800
Diesel oil engine (200 b.h.p.) 11,850
Oil tanks 934
Pelton water-wheel (150 h.-p.) S45
Governor 780
Generator (156-5 k.v.a.) 3,090
Switchboard 997

Total $92,296

The monthly costs are given as

—

Interest and sinking fund $425 40
Wages 310 00

$735 40

That is, $8,824.80 per annum.

25—viii—llj
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Such a plant as the above is difficult to criticise, especially as it is hardly a com-

pleted commercial proposition. Undoubtedly, an efficient electric light and power
service is a large factor in the development of a city, and an indirect revenue pro-

<ducer. Whether the plant taken over from the Light & Power Company was actually

-worth $24,000, in view of the large proportion of it that was replaced, does not appear

If we add the cost of the new water-power equipment to the purchase price, and
allow only $3,375 for a power-house sufficient to house the wheel and dynamo (the

oil-engine set takes up much the greater space in the $28,800 power-house), we obtain

the result that a 150 h.p. water-power development cost $50,000. This, while not

necessary uneconomical, must be considered expensive.

The monthly costs as given indicate that the interest and sinking fund on

$92,296 is roughly 5 A per cent, no allowance is made, apparently, for repairs or depre-

ciation; the running cost is given as $310 per month for wages—^when the Die.sel

engine is ruiuiing the costs will be much higher. It would appear therefore that the

aniuial costs will be considerably more than $8,824.80. The writer has not been able

to thoroughly investigate the costs in every detail.

.Sl'KNC'KS BRT!>t;E, K.C.

This plant is situated about three-quarters of a mile from the Canadian Pacific

Railway station at Spenees bridge, and near the mouth of Murray creek which flows

into the Thompson river.

About a quarter of a mile from the mouth of this creek, there is a fall of over

two hundred feet, at the crest of which a very small timber dam has been constructed,

forming a pool a few square yards in area. A tunnel 200 feet long has been driven

through the rock, and delivers water from this pool to a 10-inch pipe which carries it

to a concrete power-house below.

The power-house is 34 feet by 24 feet inside and substantially built. Water is

delivered to a 48-inch wood mounted Pelton wheel running at 250 r.p.m., which is

supplied with a 10-inch standard gate and double nozzle. The speed is regulated by

means of 3-inch stream deflectors controlled by a standard Pelton governor. This

wheel is belted to a Y5 k.w., 6 pole single-phase alternator running at 200 r.p.m. ; the

exciter is a 125 volt, 20 ampere machine, running at 1,800-T.p.m. Power for lighting

is transmitted to Spenees Bridge at 7,500 volts and is there transformed to 110 volts.

^Yater supply.—The B. C. Hydrographic survey has established a station on this

creek, and records are available from May to December, 1912 (inclusive). The lowest

daily flow during this period was 6 c.f.s., and the discharge will probably be even lower

during the succeeding three months. With a head of 255 feet and efficiency of 80 per

cent (allowing also for pii>e friction), the flow necessary to give 75 k.w. would be about

5 c.f.s. There are irrigation and water supply diversions from this creek, the former

occurs when there is ample suppl,v and the efl'ect of the latter on the supply for power

is negligible.

Tiiis phnit was installed os a private undertiikini; by Mr. Clemens who

stated that the total cost was approximately $12,500; $2,500 of this represented

replacements, etc. which initial errors in design and construction rendered necessary.

At present the only demand for power is for lighting in Spenees Bridge; probably

this does not exceed 10 h.p. for a short part of the day, consequently the plant i=

actually run at a loss as, making no allowance for depreciation, interest on capital,

etc., the revenue does not pay the attendant's wages.

Mr. Clemes hopes that, when the Canadian Northern Pacific railway is com-

pleted, he will sell power for lighting the new station and possibly for othgr railroad

purposes, he also hopes that it will cause the town to grow and thereby increase his

general business.
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LOUIS CREEK.

This is about SO miles from Kamloops up the north Thompson river, and is an

exam-pie of a primitive application of water-power.

A flume of 15 second-feet capacity, about one-quarter to one-half mile long, brings

water to a rough-timber vmdershot wheel (formerly an overshot wheel). The wheel is

about 12 feet in diameter, and operates under a head of approximately 14 feet. The

wheel is about 5 to 6 feet wide, and the large driving pulley is belted to a counter-

shaft from which the saw-mill machinery is operated. (See plates.) The probable

efficiency would be in the neighbourhood of 50 per cent. This wheel has served its

purpose for a number of years but it will, it is expected, fall into disuse when the

Canadian Northern Eailway is completed, as the up-to-date Kamloops mills will prob-

ably be able to deliver lumber at a rate cheaper than the owner could offer.

Mr E. M. Dann, of Kamloops, division engineer British Columbia Hydrographic

Survey, has supplied a series of photographs (with notes), of two primitive develop-

ments in his district and these are attached hereto.

KrXCOIJT!! !>.\< KIN'.; (•<»Mi"A-\V.

Mr. Henry Doyle, the managing director of this company, kindly supplied

information concerning the water-power plant at Mill bay, Naas River, British

Columbia.
The hydrographic layout is as follows: Lake No. 3 with an area of 1,500,000

square feet is at an altitude of 1,360 feet and drains by a small creek into Lake No. 1

Lake No. 2 has an area of 1,700,000 square feet and is drained into Lake No. 1 by a

creek 600 feet long. Lake No. 1, area 900,000 square feet at an altitude of 360 feet

drains into a bay at sea-level.

The rainfall in this district is considerable, but runs off very rapidly so that,

except during the rainy season, the natural discharge is small; the actual quantity of

water available is not known but, so far, has proved sufficient to supply the power

required to run the cannery, i.e., lighting, freezing, and canning machinery—during

the season.

The outlet of each lake is narrow, good rock foundation is available, so that it is

a comparatively simple operation to convert the lakes into storage basins. At the

outlet of Lake No. 1, a 10-foot dam has been constructed, while on the creek between

Lakes 1 and 2 an 18-foot dam has been built with a 12-ineh gate valve. It has been

found that the small lake is drawn down 2 inches per working day, so when the water

is only 4 feet above the intake, the 12-inch gate valve is opened and the lake is raised

2 feet, sufficient to run the plant for twelve days. It is proposed to construct a 10-

foot dam at the outlet of Lake No. 3, and store the water from that drainagei area also.

A 2,000-foot 8-ineh wood stave pipe line brings the water to the cannery, where

there are, ^hree IS-iuch and one 36-inch Pelton wheels, all of which are not used

simultaneously. If the size and length of the pipe-line are correctly given, the

maximum power available, allowing an 85 per cent efficiency for th§ wheels, would be

about 90 h.p.; 120 feet of the 360 feet (i.e., one-third of the headT, being wasted in

lupe friction, without undue friction loss from 50 to 65 h.p. could be obtained.

If the wheels are designed for 350-foot head, their combined horse power would

be 190, which would necessitate a pipe 12 inches to 14 inches internal diameter, and

would draw down the lake 6.6 inches per twenty-four hours' operation. If the wheels

are designed for 300-foot head, their combined horse-power would be 150 h.p., drawing

down the lake 6 inches per twenty-four hours, and requiring a new 8-inch pipe. These

remarks, however, are by the way.

\
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The cost of tlie plant was approximately :

—

Engineer $ 100
First dam 400
Pipeline 1,400
Valve 50
3 j-inch wheel ( installed

)

500
3 18-inch wheels 450

$3,650

Mr. Doyle states that the plant is operated approximately 200 days per annum,
and that if coal were used the consumption would be 5 tons per day ; coal being wortli

$8.50 per ton here, the cost would be $42.50 per day or $S,500 per annum for coal alone.

This is a case where a small water-power is extraordinarily valuable, and I was
informed that this p^ant is not an isolated instance of the use of water-power in con-

nection with the canning industry. The fishing industry lends itself to the construc-

tion of a power plant at a reasonable cost, as it is not necessary to transport a force of

men a long distance for a few week's work. The men w^ho are to be engaged in the

cannery during the season can be taken up sufficiently early to do all the nece-ssary

work, such as building dams, laying pipe, etc., before the fish begin to run.

A sufficient number of varied examples has been given here to indicate the pos-

sibilities of wate -power in mountainous districts, there are probably an immense
number of sites available which will bo capable of economical development when the
]>ower demand permits.

The power available being proportional to the product of quantity of water and
the head, it is evident that a high-head development requires proportionately less

Nvater than one of low-head. The comparatively small quantity of water necessary
for a high-head power assists- the economy of development, for the dam is, as a rule.

small, being constructed merely to form an intake; turbines of the same power are
-iimller and cheaper for high than low heads.

The pipeline is a feature not met with in low-head construction, its cost will gen-
erally bo more than covered by the saving in other directions, for the gradient is nearly
iihvny.s steep jind the length, therefore, not excessive.

PK.MKli; 8LCTI0K.

It will bo well to state at unce that the prairie country is, as a whole, unsuited to

tlie development of small water-powers. In the spring time, there being no shelter nor
shade, the snow rapidly melts, and in two weeks or so the bulk of from four to six

months' precipitation runs off, producing high stream-discharge which any dams or

head works must be constructed to eope with. The flood having pa.-^scd, the flow drops
to normal, and as the rainfall is comparatively light, the natural gradient of the

ijfround slight, and the soil absorbent and unsheltered, eomiiarntively little water i<

:ivailable to swell the run-off.

As winter comes on the springs begin to freeze solid, and during the seven-
weather the flow of all, except the larger streams, is suspended. Thus a stream whicb
may have a flood discharge of 500 seeond feet has practically no winter flow. In other
words, a structure must bo able to withstand a big flow carrying probably, logs, ice.

etc. ; while, as a power i)roducer, it will probably be inoperative for at least four months
of the year.

Surface rock is seldom available, tbe bank> uf tbe creek are alluvial, making for

instability of dams or requiring extra cost to make them secure. Tbe banks as a rule

are not steep, so that the length of the dam increases rapidly with the height.

As a rule there are no falls; a few rapids may be caused by gravel bars but, in

general, 1o obtain a bead oi 10 fc^-t it will be necessary to i-onstnu-t a dam possibly 1.">
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feet high (from the impervious clay fovuidatiou—if it is to be found—to the crest),

:iiid timber suitable for construction work is not available.

It is obvious, therefore, that unless the power is only required temporarily, for a

-pecial summer industry, the, fact that the power is not available during the winter

T>ill be a great drawback. It practically puts it out of the running as a source of

^'lectric power for the farm.

A water-power will only be useful where a farmer or settler in a remote district

has sufficient skill to build a dam and wheel in his spare time. The investment would

)*e slight and the power could be profitably used to cut lumber, saw up firewood, chop

and grind feed, etc., in sufficient quantities during the open season to last the whole

vear.

A site on the Medicine river was inspected, and was one of the very few prairie

-ites which could be considered economically feasible; even here the country is not

rt^al prairie for there is some timber, this location being on the borders of the foot-hill

vountry. At this site the settler, Mr. Fritz Kinna, has built a power-house, and has

constructed from wood and sheet-metal a 5-foot inward flow, vertical turbine, with

draft tube, cylinder gate, etc. This settler, a ISTorwcgian, has had experience of these

developments in Norway, and has built his turbine from patterns obtained from there;

the workmanship was excellent, and the wheel will probably prove quite as efficient as

a home-made overshot wheel. Exclusive of his own time Mr. Kinna has expended
•*160 in all. for lumber, bearings, shafting and bevel gears for the wheel and driving

>haft; it is probable that, another two hundred dollars will complete the dam, and

that for an outlay of $350—$4(V> he will have from 16 to 20 horse-power for six months

"f the year.

The other sites inspected in the prairie region have been already reported upon

ill dealing with the individual cases, one or two of these might, in the hands of a set-

tler such as Mr. Kinna, prove worth developing; the remainder were quite unfeasible.

In any case where no technical skill can be anticipated, and where conditions of insc-

<-ure foundations, pervious banks, heavy spring flood with floating ice are likely to be

uipt with, it will not bo wise to encourage the development of water-power.

NORTH Ol' Tin; I'RAUUK.

Here the prairie conditions are modified iji several important particulars, the run-

- 'if is better regulated, large lakes, muskegs and swamps equalize the flow to a consid-

i-rable extent, and the country is timbered. Kapids and falls become more frequent,

the rainfall is greater and materials for construction are close at hand. The popula-

tion of this area is inconsiderable and scattered, until recently the Indian and fur-

trader were in undisputed possession. Settlers are gradually moving northward, and

some of the small power-sites will doubtless be used at some future time.

In 1909 and 1910 I travelled extensively in northern Sas^katchewan and Alberta,

and saw many sites where a small jiower could be developed ; there was also one where

the water had been successfully harnessed. x\t the Koman Catholic mission, where

the La Plonge river enters the Beaver river in Saskatchewan, a saw mill has been in

operation for some years, driven by the waters of the La Plonge river, (see photo-

irraphs). This saw mill supplies all the lumber used around the mission, and has ren-

dered the whip-saw obsolete in the large area bordering on the waters of He a la

( Crosse, Buffalo, Clear, and Island lakes. Indian? and settlers obtaining their lumber

from the mission.

A lengthy discussion of the small jx^wer situation in the country north of the

jirairies would be out of place here, sufficient has been said, however, to draw attention

to the fact that there arc possibilities which may Ix^ further considered when the prob-

able demand is less remote.
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RECOMMENDATIONS.

Knowledge of the discharge is essential in dealing with any water-power, large or

small, and in the case of small streams, information in this regard is usually conspicu-

ous by its absence. The average untrained individual, acting in perfectly good faith,

makes most absurd statements regarding the flow of the stream in which he is inter-

.ested. During the open season, in estimating the flow, he w-ill get the cross-section

reasonably accurate, perhaps, but will estimate the flow at the swiftest place, and assume
it to be uniform across the section and, more often than not, wnll overestimate the

velocity 100 per cent or more. The winter flow is an unknown quantity, but if there

is a stream under two or three feet of ice, and the water rises to the surface when a

hole is cut in the ice, he will say " the stream runs all winter, just about as much as

before freeze-up," when in reality it is, perhaps, only one-tenth of the fall flow.

I would suggest that the possibility of small water-power developments be brought

to the notice of hydrographers, so that they may make estimates, at different seasons,

of creeks which may, in their opinion, be utilized in the future. It is not expected that

any extensive work be done along these lines, as the expenditure of time and money
would not be justified ; it is thought nevertheless that opportunities arise from time to

time which might well be utilized.

I would further repeat my recommendation that no small water-power development

he authorized without inspection of the site by a qualified technical officer of the

department. Apart from the question of flow, are those of head, area flooded, material

for dam, stability, etc., all of which have serious bearing on the economic aspects of

a site, and regarding which the applicant has frequently very erroneous ideas; it will

be seen, therefore, that considerable individual hardship may be avoided if the iiispec-

tion is insisted upon.

Part IT of this report deals with power for the farm, discussing different sources

of energy. It is suggested that this branch endeavour to keep abreast of future devel-

opments, so that up-to-date information will be available, enabling the officer in chai-ge

to give definite advice to an applicant, as to the comparative value of his proposed

water-power plant.

PART II.

POWER ON THE FARM.

The use of power on the farm has recently been attracting much attention; the

benefit of having mechanical devices, which will not only reduce the number of hired
men required, but which will be available at any hour of the day or night, is being
widely advertised. In almost every case electrical energy is the kind dealt with, sev-

eral books and pamphlets on the subject have been published, and the technical press

is constantly referring to one phase or another, of the supply of current to the farm.
Mr. David R, Cooper, of the Conservation Commission of the state of New York

brought out, in 1911. a pamphlet on the use of water-power for the farm and country
home, the Ontario Hydro-electric Commission has done much pioneer work on the
farms of western Ontario, and ^Nlcssrs. Purcell and Espenschied, of the technical staff,

recently gave valuable evidence before the committee of the Dominion House of Com-
mons on Colonization and Agriculture. The sixth annual report of the Hydro-electric
Commission contains a wealth of valuable information. Possibly the subject of agri-

cultural electricity is most fully treated by Kocster in his book " Electricity for the
Farm and Home," in this work he deals with the general advantages of the power, gen-
eration, distribution and utilization of the electricity, going quite fully into costs and
demonstrates very convincingly the numerous and diverse applications to which elec-

tricity may be put.
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The remarks that follow must be largely a compilation from the above and other

sources. Some of the more specific information has been tabulated elsewhere. ^

Agriculture, the oldest industry in the world, is the most ancient in its methods.

Until quite recently the horse-drawn single plough had not been improved upon, it

is but the other day that the first effort was made to use steam-power to do some of

the work hitherto done by man or beast. In Germany the steam plough first^ came

into extensive use about fifteen years ago and, ever since, that country has led in the

field of agricultural technology; at the present time much ploughing is done by elec-

tricity, which method, it is claimed, is faster, cheaper, leaves less unutilized area in

the field than other methods, and is applicable to rough ground. Koester states that

" by a proper rotation and selection of crops, and by the time saved between the har-

vest of one crop and the sowing of the next, largely effected by the speediness of the

electric plough, the German farmer reaps with its aid two crops a year on much of

his land, harvesting on an average 2,600 acres of crops from 1,600 acres of land."

The use of this plough is, owing to its high initial cost, confined to the large farms,

except where the owner rents it out or the outfit is purchased by a group of small

farmers. The long-suffering agriculturist was for generations the butt of the citizen,

many opprobrious terms were coined at his expense, but his inertia is being over-

come, and he is taking his rightful place near the top of the economic ladder.

Probably the chief cause of the comparative mechanical inefficiency of the farm

has been the intermittent nature of agricultural tasks. Ploughing, seeding, reaping,

threshing, and other seasonal operations each lasting but a small portion of the year

;

the daily operations being numerous but brief. One of the greatest aids to invention

has been the existence of a continuous monotonous task, i.e., " mechanical," for which

a machine is soon found. The farmer's day, though monotonous according to some

critics, contained so many varied duties that it probably never occurred to him to

find a machine for an operation, unless it was particularly irksome, or required

greater power than a team of horses could give him. Other reasons might be multi-

plied—absence of capital—his isolation, which has made a mutual understanding

v.ith engineers difficult; the fact, however, remains that the average farmer, parti-

cularly in Canada, needs waking up to the greater possibilities of his land.

It is not an easy task to reach and influence a farmer; he is isolated in position

works longer hours than most men, and has little time to study. The inhabitants of

his house work just as hard, so that the only method of attack is by missionary work,

coupled with articles in the farm journals. Eeceutly, especially where electric power

is available, electric appliance salesmen have commenced work in this field.

At the convention in Toronto of the Electrical Association, one speaker attacked

the advertising matter used, stating that the farmer did not expect his women folk

to be able to sit around, therefore the picture of a lady in neat attire, reading a

magazine whilst the washer worked by itself, did not appeal to him at all. The real

argument according to this speaker was to show the farmer where he could increase

his earning power. This is being done in Eastern Canada, and it is the object of this

paper to draw the western farmers' attention to what is being done, so that they will

take advantage of central station service as soon as such is available for them. It is

also hoped that the data on private station costs will be of use.

SOUECES OF POWER AVAILABLE IN THE WEST.

WATER-POWER.

Large Centria.1 Station Service.

Power in Western Canada is at present an expensive commodity, as compared
with eoets in Europe, the L^nite<l States and Eastern Canada. The Ontario Hydro-



170 DEPAKTMEM OF THE INTERIOR via

5 GEORGE v.. A. 1915

electric Coimuissioii purchases power in bulk at Niagara for $9 per li.p. year, anU
transmits it long distances; transmission lines are expensive, but when a line is being

tapped every few miles to supply a city, town or municipality, the line is revenue-
earning along its whole length, and can pay interest on the investment, without mak-
ing the cost excessive to the various consumers. The wide distribution of the load,

and the multiplicity of purposes to which the power is put, improves the load-factor

Thus cheapening the production.

The Ilydro-olectric Commission has a contract for up to 100,000 h.p. with tht-

Ontario Power Company and obtains the power' at 13,000 volts at the figure already

r»tated of $9 per h.p. The voltage is stepped-up to 110,000 volts for distribution to

the main stations such as Dundas, Hamilton, Toronto, etc.; a pressure as high as

rhis requires expensive equipment, so that it is stepped-dowu at the larger stations

to 13,200 or some other convenient secondary voltage, for transmission to the smaller

towns or villages, where it is again transformed for still further distribution, the

voltage finally being lowered to 110 volts for lighting and to 560, 220 or 110 volts for

motors.

The price of power naturally varies with the distance from Niagara; in Ilamil-

ton, the price is now $15 per h.p. year, in St. Thomas, $28, and at distant Seaforth,

$40. The cost of rural electric service in these localities will bear a fixed relation

TO that of city supply.

The farmer is charged in two amounts, one a '' service charge," to cover the

nnmial fixed charges on the capital expended in the township by the Hydro-Electric

(Commission and by the township, and varies with the number of users in the town-
:^hip; the other a "power charge," for the actual current used. The former charge
is $3 per month when there are three consumers to the mile, $2.50 with four, and $2

with five. The " power charge " varies of course with the locality: In West Oxford,

the total cost per h.p. year on the farm is for 1 h.p., $66, and for 2 h.p., $96 ; in the

neighbourhood of Chatham, the respective figures would be $76, and $116, assuming
u service charge of $3 per month and a power charge of $10 per h.p. year. In the

neighbourhood of Dundas, the charges would be roughly $52 and $78 for 1 h.p. an<l 2

li.p. respectively.

Further detail is not desirable here, any one interested will find full particulars

iu the evidence given before the Select Standing Committee on Agriculture and
(.Colonization of the Dominion House of Commons, session 1914, by Messrs. G. C.

Wilson, M.P., F. F. Espenschied, and J. W. Purcell, this ervidence is reprinted under
title "Hydro-Electric power as applicable to the farm."

Travelling farther west, the next large centre for hydro-electric power is Winni-
})eg. Power is received here from the Winnipeg river, where the city of Winnipeg
has a plant of which the present capacity is 15,000 k.w. at normal load, the power-

house as at present constructed can house machines for a further 0,000 k.w. and is

designed for extension to an ultimate capacity of 48,000 k.w. At present, however,

the indications are that, without storage, the minimum river flow will only provide

:U.000 k.w.

The Winnipeg Eloctrie railway lias a station on the Piuawa channel capable of

1,'iving some 20,000 k.w. at 50 per cent overload; this power is not capable of any
considerable extensions, and is fully loaded. The same interests are about to develop
the site at Little du Bonnet falls, where, under present flow conditions with 56 foot

head and 75 per cent efiiciency, 43,000 k.w, is available.

The Winnipeg river bus within transmission distance sites where some 226,O0<>

k.w, is capable of development at a reasonable cost; of this some 35,000 k.w. is already

'leveloped. It would seem that the Manitoba farmer might hope for a small share of
rhis vast supply at rates profitable to him, yet H. A. Robson, K.C., Public Utilities

< Vimmissioiifr. in his report on "projected Hydro-eloctric system for the prxvinco of
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Manitoba/' shows that the cost of any system similar tu that of the Ontario Hydro-

electric Commission, would be excessive, and says:

—

" Until such time as the development of the province will warrant build-

ing long transmissicn lines, it seems that the cheapest power for farmer-

obtainable must come from small gasolene installation, unless it is desired to

promote the industrial development of the province by carrying a heavy deficit

for a considerable period of years. It is clear that a general hydro-electric

undertaking for the provision of electric service, merely for the use of the

agriculturist, could not be accomplished on any satisfactory financial basis,

and that such a scheme would depend on the gro'wth of towns and villages,

which would make such demand for power as to give a foundation for the

enterprise."

The same report shows that the cost of power to towns and villages would amount
to 16-2 cents per k.w.h., and to 19-27 cents to individual consumers.

It must be remembered however that, as Judge Kobson says no report of this

nature can be considered final ; it will be modified by the increase of population, and
hy the progress of hydraulic development and electrical transmission. As time pro-

gresses, these diiferent influences may bring the schemes within the economic limits,

outside of which it now lies.

The above mentioned report contains a preliminary report by W. E. Skinner.

Limited, Consulting Engineers, which deals in detail with the costs of transmission,

•etc., and contains also tables giving the comparative cost of purchasing power and of

generating it in small quantities by steam or gasoline; these tables contain useful

information, and will be reproduced in this report under their respective headings.

The first of these is that on purchased power.

Com i)f Klfclric- I'owcr.

Sizo cif plant in liorsf-powcr. 10 •20

cts. ct- cts. ftS.

<'o3i of motor installt-d
( "est of electricity, 3,000 hours. .

.

Attendance per year
Interest , 5 per cent
Depreciation, 10 per cent
Repairs, 5 per cent
Supplies, 1 per cent
Insurance, 2 per cent
faxes, 1 per cent

Total cost per annum
<^'osi of 1 horse-jxjwcr per annum of 10 hour ba.sis

< 'it^t of 1 horse-power per lioiir

125 00
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COST PER ANNUM.

2 Horse-power Plant.

3 , 000 hours X 2 horse-power x 746
, ,

57i
7

—

SE~- = 5,458 • o3 k.w. hours.
82 per cent efficiency.

5,458-5 k.w. hours X 10c. = $545 85 annual cost without
discount.

$545 85 , = $45 49 monthly bill-discount, 25 per cent.

12

75 per cent of $545 85 or $409 40, annual cost.

6 Horse-power Pi,.\n't.

3,000 x 6x -746x10x55 per cent

86
= ^58 75.

Monthly bill, $130= Discount 45 per cent.

10 HORSE-POWER PlaXT.

40 per cent of 3.000 x 10 x-746 x 10c = $1,028 95.

87

Monthly hill, $214 36= Discount 60 per cent.

20 HoRSE-powER Plant.

40 per cent o f 3. OOP x 10 x 20 x - 746 = 52,023

88-5

Monthly bill $421 .
= Discount 60 per cent.

The costs for purchased power depend on : A basic rate of 10 cents per k.w. hour,

a discount proportional to the monthly bill, the use of all the power for 3,000 hours

per annum. On another page in Judge Robson's report, the cost in Manitoba is

figured at 19-27 cents for generation and distribution, and makes no allowance for any

discounts; this would appear to show that the above costs do not apply. The outlay

for apparatus necessary to use full power for 3,000 hours per annum will be far beyond
the means of the average farmer.

The next big centre with a large supply of water-power is Calgary. The Dom-
inion Water Power Branch has made extensive surveys on the Bow river, and the

following particulars are taken from the report of Mr. M. C. Hendry, B.A.Sc, on this

work.

The Calgary Power Company has so far developed an aggregate of 28,000 h.p. at

Kananaskis falls and Horshoe falls. There remain four undeveloped sites to develop,

which would cost in all some $3,800,000 delivered in Calgary, giving a further 24,000

horse-power, these figures including a pro-rata charge for the cost of storage; this

storage has been thoroughly investigated, and a portion of the work completed, it is

designed to regulate the flow of the river and benefit all the power developments. Mr.
Hendry estimates that this power will cost delivered in Calgary from 0-49 to 0-60

cent, per k.w.h. at a 50 per cent load factor, or roughly from $49 to $53 per horse-

power year.

The rates at present in force in Calgary are, for lighting 7* cents per k.w.h., and
for power:

—

Motor Rating. Clinrgc per Horse-Power year.

1— 3 $41 89
4— 9 . 37-71
10—18 33 52
19—54 27 -23

.55 and over 23 04

The " load factor " of a plant during a given period is the ratio of the average
load to the full load capacity of the plant while running. The capacity of any plant
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will be governed by the "peak," i.e., the maximum load, and it is accepted that any

increase in the load factor makes for the economy of the plant. Any power user, who

refrains from using power when the demand on the central station is high, restricting

his use of energy to the hours when the load is light, is entitled to and obtains a

cheaper rate than that quoted to the unrestricted consumer. It is easily possible for

a farmer to confine his use of electricity to " oif-peak " hours, and take advantage of

the cheaper rate.

At the present time there cannot be said to be any other centres in Manitoba,

Saskatchewan or Alberta, except the Edmonton and Prince Albert districts, where

water-power is an active contender in the power market, and there is no indication

of any immediate development of sites other than those already mentioned.

Sites on the Athabaska, Saskatchewan, Nelson, Churchill, and other rivers have

been investigated in a preliminary way, but as these are all remote from the present

centres of population, their economic value is prospective and a discussion thereon

would be out of place here.

British Columbia has many water-powers, large and small. The Kootenays have

much power, there being extensive developments at Bonnington falls near Nelson.

Vancouver is well supplied from the Burrard Inlet and Stave River sites, where a

total of 150,000 h.p. is available. Vancouver Island, too, is well supplied.

Passing to other sources of power for large central stations, the questions of cost

are problematic and vary so much with local conditions that a long and careful studj'

on the ground, such as I have had no opportunity to make, would be necessary to

develop reliable figures as to the cost of production in any given locality.

Actual figures from municipalities are frequently misleading, in many cases power

is sold more cheaply than the cost of production would justify, in order to induce

industries to locate within the municipality. Fair allowance for interest, sinking

fund, depreciation and repairs is not always made, and some 'tlants show a profit where

in reality, proper accounting would reveal a loss. Actual expert estimates for power

plants in one locality cannot be adapted for another locality, where the conditions are

apparently only slightly different.

The Department of Mines has been studying the production of power from various

fuels in a most comprehensive manner, and has already issued a report upon the utili-

zation of peat fuel for the production of power. A new report is already in the press,

dealing with producer gas in general, and deals in considerable detail with central

stations in Germany and the use of electricity on farms; this being the case it is

unnecessary here to go further into the subject, except to state that a well-designed

producer plant using peat, lig:iite or bituminous coal, with complete installation for

the recovery of by-products can, under favourable conditions, produce power at a very

cheap rate.

In 1912-13 an investigation was made for the Dominion Water Power Branch by

Mr. H. E. M. Kensit, concerning the best method of producing power for the necessary

pumping for the supply of water to the cities of southern Saskatchewan.

In this report, Mr. Kensit states that a well-designed steam plant of from 3,000

to 5,000 k.w. capacity, having a load factor of 35 per cent can be operated for 0-921

cents per k.w.h. (0-518 cents being the cost of coal at $3.50 per ton), and total cost of

1-524 cents.

In Edmonton (see Electrical News, June 1, 1914) the rates are:

—

"Domestic Lighting—7^ cents for the first 100 k.w.h.; 101 to 400 k.w.h., 7

cents; 401 to 1,000 k.w.h.. 6.^ cents; 1,001 to 2,200 k.w.h. 6 cents; 2,200 k.w.h.

and over, 5i cents. Minimum charge per month to be 75 cents. Discount of 5

per cent, if paid within ton days from date of bill. No discounts allowed on

accounts of less than $1.
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'• Power— cents i^er k.w.li. fur the first 150 k.w.b. ; 150 to 300 k.w.h., 5 cents ;

:}01 to 5,000 k.w.b., 3 cents; 5,001 and up 2 cents per k.w.h. Minimum charge

on motors up to 15 h.p., 75 cents per h.p. per month on total connected load.

Minimum charge on motors above 15 h.p., 50 cents per b.p. per month on total

connected load. Ten per cent discount allowed on all accounts exceeding $1.

Xo bill issued for less than the following amounts: Single-phase connections

75 cents per month; three-phase connections, $2.25 jiev month."

The existing- rates in Calgary have already been given. In a report made to that

city by a prominent engineer, it was statal that a steam, coal fired plant with a 5n

per cent load factor, ^yould give power at the generator terminals at a price falling-

from 0.85 to 0.74 cents per kilowatt hour, as the size of the plant varied from 5,000 to

45,000 horse-power.

The Moosejaw electric railway uses Mirrless-Diesel oil-engines for power, the

present capacity is 900 b.h.p., but is being increased. This plant has given great satis-

faction, and with fuel oil at "14 cents per gallon, and an average load factor of 47.23

per cent the operating cost per k.w.h. delivered at the switch board last December was

1.76 cents.

Mr. Kcnsit prepared a table for cost of pumping at the Elbow, Saskatchewan

:

this table includes transmission of power or haulage of fuel to this site and also the

cost of pumping machinery, the power is given in w.h.p. or water horse-power, and

means the power actually used in elevating the water.

Cost per \V.H.P. Year.*

'J'ype.

Initial Inst. Final Inst.

High duty puiupiiifi engines..

Steam turbines and centiif. pumps
(eoal).

.•^icam turVjines and centrif. pumps
(nat. gas).

S ets

100 00

90 00

85 20

? cts.

()Go0

66 OQ

63 50

Remarks.

Water-power no steam res 110 00 27 60

Water-power with steam res . 121 00 i .35 00

Producer gas with eleetric transmis- 187 00 I 57 00

sion. (48-60 = eostof (15 00 = cost of

I

gen. at mine)
I'urchased power

|
S3 00

Crowsnest coal at S5.S5 per ton..

Cost ol fuel = 32-8 per cent and
47-3 per cent respectively.

jSamc fuel cost being 52 per cent and
67-6 per cent respectively.

Natural gas at 25 cents per 1,000
cul)ic feet. Fuel cost 50 per cent.
and 66-7 per cent respectively.

Diesel oil engines 129 00

$1.00 per ton at mine. Cost of fuel

18 87 per cent and 30-50 per cent

gen.atmine.)! respectively.

66 00 Based on an offer of S33.75 per e.h.p.

per year of 300 days i.e. S38.80 per
whole year, delivered.

93 50 Fuel oil at 15 cents. Cost of fuel

51-75 and 63-48 resp. 10 per ccni

I
change in cost of oil changes cost of
power 5-2 per cent and 6-3 per cent

respectively.

1 Initial installation, 1,375 w.h.p.

Final installation, 6,875 w.h.p.

If the above figures were corrected for cost of pumping, the co<t for power alone

might be considerably less; also any change in locality that brought the plant nearer

some source of power would bring about a great reduction in power cost; the figures,

liowcvor. give one an idea of power costs in the west.
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PRFVATE STATIONS.

Water-Power.

Measrs. Koester & Cooper, in the works alreadj' referred to, devote eonsiderabli

.-pace to aeiual small water-power plants and tlieir cost, the following are examples:

—

(1) An Illinois farmer has a 15 h.p. water-wheel which generates power

for lighting and general farm machinery, the plant cost $1,200 and is operate(^

for $10 per year.

(2) An Ohio plant which cost $1,022 will furnish current for 100 16 cii.

lamps or their equivalent.

(3) In Xew York state there is a IT h.p. plant which is estimated to havt_

cost $1,800.

(4) In the same state a 3 k.w. generator plant cost $518.

In most of the above cases the farmer did much of the work himself, and tin

value of his time is not included.

Briefly stated, some of the principal considerations for cheap production ot

reliable water-jiower are: (1) That an actual fall be available; (2) that a con-

venient and safe site be located near to the place where the power will be used; (3 >

that the flow be adequate at all seasons of the year, and that there be no excessiv<

floods to endanger the structure or complicate the design.

Part I of this report has dealt, at sufficient length, with the prospects for small

water-powers in the West, I will merely recapitulate to this extent.

In the mountainous districts the first two conditions are frequently fulfilled, thr

third being doubtful. In the prairies all the conditions are difficult of fulfilment.,

whilst north of the prairies it is thought that, when a demand arises, many availabl.

pites will be found.

OTHER SMALL POWER POSSIBILITIES.

This opens up many alternatives each of which will have advocates. Condition.--

both of fuel supply and power demand will vary so that, where one small power
plant- will meet one set of conditions, a slight change in these will render a rival

form of development more suitable.

Most of the literature on private electric plants is of the trade variety, either from
catalogues or trade journals; reasonably enough, therefore, each writer cries his own
wares and the unbiased reader must bear this in mind, nevertheless a judicious study
of the publications of reliable firms, will enable one to form a fair idea as to what
outfit will prove most suitable for a given set of conditions.

The accuracy of any of the following statements and figures is not guaranteed,
considerable care has been exercised in their preparation, however, and their object

is to give an approximate idea of the principal features to be examined into by the-

prospective owner of a small plant.

The prime-movers which may be enumerated are engines driven by steam, gaso-
lene, coal-oil or gas: electric accumulators can also be considered in conjunction with
any of these.

Steam Engines.

Steam engines for farm power cannot be very favourably considered. The small
engine is thermally inefficient, and the necc ;sity of a boiler increases the first cost of
the plant, space charges will also be increased. Attendance will cost more, and where
power is wanted at short notice or for short periods the use of fuel consumed for-

keeping up or raising steam will be verj^ wasteful.
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Even close to a coal-mine where coal can be obtained cheaply, handling of coal,

ashes, &c. will prove expensive. Wood is usually out of the question owing to the

expense of cutting and hauling, though a saw-mill might well be driven by steam,

the waste material being used for fuel. Oil or gas will generally prove more con-

venient used directly in an engine of the explosion t\T)e.

The following table is taken from the report of W. E. Skinner, to which reference

has already been made:

—

Cost of Steam Power.

Size of plant
'

6 h.p. 10 h. p. 20 h.p.

$ cts. $ cts. $ cts.

Costof plant per H.p 220 00 150 00 100 00

Interest, 5 per cent 11.00 7 50 5 00
Depreciation, 5 per cent 11.00 7 50 5 00
Insurance, 2 per cent 4 40 3 00 2 00

Taxes, 1 per cent \ 2 20 150 100
Repairs, 10 per cent 22 00 15 00 10 00
Oil, waste, and supplies, 5 per cent 11 00 7 50 5 00

61 60 42 00 28 00
Coal per liorse-power, per hour, in pounds 20 15 12

Cost per horse-power at S6.50 per ton for 3,000 hours 195 00 146 25 117 00
Attendance per horse-power for 3,000 hours 75 00 50 00 30 00
Incidentals per horse-power (as above) 61 60 42 00 28 00

Cost of 1 horse-power per annum, 10-hour basis 331 60 238 25 175 00
Cost of 1 horse-power per hour 01105 00794 0-0583

This table contains details of cost, from which a revised table has been prepared

more closely applicable to farm conditions.

The 20-h.p. engine, which is too large for anything but silo-filling or threshing

on the average farm, especially in the West, has been omitted. In any case, the

threshing outfit will probably burn wood when travelling and straw when threshing so

that the above figures will not apply.

In considering the 6-h.p. and 10-h.p. engines, 500 hours per year has been assumed

as the average service, and it is thought that unless the engine is used in conjunction

with a storage battery for lighting, this time will be ample to do all the necessary

wood-cutting, hay-baling, feed-grinding, etc.

Interest, depreciation, insixrance, taxes, and repairs are all combined at 20 per

cent.

Size of plant 6 h.p. 10 h.p.

•S cts. S cts.

Costof plant 1,320 00 1,500 00

Interest, etc. (20 per cent) 264 00 300 00

Oil, waste, etc., (2 per cent) 26 40 30 00

290 40 330 00
Coal per h.p. per hour, pounds 20 15

Cost at $6.50 per ton for 500 hours 195 00 243 75
.\ttendance 75 00 75 00
Incidentals (above) 290 40 330 00

Cost per annum .560 40 648 75
Cost per H.p. hour 01868 0- 12975

Thus, assuming the accuracy of Mr. Skinner's figures, and that the modification.<5

are reasonable, wc obtain the result that a G-h.p. steam plant will cost for 500 hours'

service per year IJ^.68 cents per horse-power hour and a 10-h.p. plant approximately

13 cents per hors^-power hour.

It will be shown that the figures can be cut down considerably by using gasolene

or oil engines, justifying the statement previou.slv luade that steam plants for farm

use are not economical.
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Coining to the explosion-type of engine we have gas, gasolene and oil.

Gas engines.—The field for these is restricted for agricultural use, for though a
gas-producer plant using peat or coal is a possibility it cannot be looked on at all

favourably at this stage. Future improvements may make the gas engine and gas-
producer combination an active contender in the field of small farm power plants:

the suction gas-producer is already receiving attention in England for country hous<*

lighting. Town-gas is generally not obtainable and in cases where it is, electric

power from a central station is probably also available. The gas engine on the farm
will probably be confined to one or two isolated cases where a farmer has sunk a well

for, and obtained, a supply of natural gas.

Gasolene and Oil Engines.—The manufacturers of gasolene engines are well to

the fore in laying their wares before the agriculturist. It is no uncommon thing

to hear an ' exhaust ' when driving across the western prairies, and the use of engines
seems to be increasing.

Mr, Skinner, whose report to H. A. Robson, K.C., on the proposed Manitoba
Hydro-Electric system has already been referred to, gives the following figures :

—

Cost of Gasolene Power.

Size of plant in H.p 2 6 10 20
Price installed $ 200 00 $ 433 00 $ 666 00 | 1,000 00
Gasolene per b.h.p. hour, in gallons i i % |
Cost per gallon 20c. 20c. 20c. 20c.
Cost per 3,000 hours 400 00 900 00 1,000 00 1,500 00
Attendance at $1 per day 300 00 300 00 300 00 300 00
Interest, 5 per cent 10 00 2165 33 30 50 00
Depreciation, 5 per cent '10 00 2165 33 30 50 00
Repairs, 10 per cent 20 00 43 30 66 60 100 00
Supplies, 20 per cent 40 00 86 60 133 20 200 00
Insurance. 2 per cent 4 00 8 65 13 30 20 00
Taxes. 1 per cent 2 00 4 35 86 65 10 00

Power cost $ 786 00 $1.386 20 1.666 35 $ 2,230 OO

Size of plant in H.p 2 6 10 15
Value of space occupied -S 100 00 150 00 200 00 300 00
Interest. 5 per cent 5 00 7 50 10 00 15 00
Repairs. 2 per cent 200 3 00 400 600
Insurance. 1 per cent 100 150 200 300
Taxes. 1 per cent 100 150 2 00 3 00

9 00 13 50 18 00 27 00
Powercost 786 00 1.386 20 1,666 35 2,230 00

Total cost per annum S 795 00 1,399 70 1,684 35 2,257 00
Costofl H.p. per annum-10 hour basis.. S 397 50 233 28 168 45 112 85
Cost per 1 H.p. per hour $ 1325 0778 0561 -0376

On the same basis as that assumed when dealing with the steam plant

—

Size of plant in H.p 2 6 10 20
Price installed 8 200 00 433 00 666 00 1,000 00
Gasolene per B.H.P. hour, gallons l \ % i
Cost per gallon '20c. 20c. 20c. 20c.

Cost per 500 hours S 66 67 150 00 166 67 250 00
Attendance 50 00 50 00 50 00 50 00
Interest, etc. (20 per cent) 40 00 86 60 133 20 200 00
Supplies. (20 per cent) 40 00 86 60 133 20 200 00
Space charges 9 00 13 50 18 00 27 00

205 67 386 70 501 07 727 00
Cost per B.H.P. hour 0-2057 01289 01002 00727

If we compare the 6-h.p. size we find the cost per h.p. gasolene and steam
to be 13 cents and 19 cents respectively while for the 10-h.p. size the ratio is 10 cents
to 13 cents.

25—viii—12
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Reliable figures as to gasolene consuniptiou per li.p. hour are hard to obtain, my
own estimates farther on in this report have been based on a consumption of one-

eighth of an imperial gallon per h.p. hour, assuming full load conditions and efficient

attendance. The foregoing table, however, shows a widely varying consumption, also

it does not state whether the imperial or United States gallon is intended, the latter

being five-sixths of the former. The above table probably deals with engines designed

for rough usage for direct drive, in which case the consumption of gasolene would be

higher than for the better class engines considered later, which have been designed for

the more exacting duty of driving electric machinery, and which require very much
more accurate regulation. In Bulletin No. 25, " Electric Power on the Farm," by
Adolph Shane, issued by the Iowa State College, is the following: "The sizes of gaso-

lene engines referred to in these pages (2 to 10 h.p.), will operate on between a sixth

and an eighth of a gallon of fuel an hour for each horse-power when running imder
full load. At a third load these figures will about double." Those interested in the

question of farm power would do well to study this bulletin, also "Lighting Country
Homes by Private Electric Plants," by T. II. Amriiie, issued by the Uuivfrsity of

Illinois.

The following cost data have all been worked out on the consumption basis already

stated, namely, one-eighth imperial gallon per h.p. hour at full load, and the cost is

taken as 30 cents per imperial gallon—a fair average price in the West.

The first table is adapted from a detailed statement of the costs of a 15 k.w. gaso-

lene-electric set. This information was supplied by the Sturtevant Co., of Hy'de Park.

Mass., who manufacture six and four-cylinder sets particularly designed for this class of

service. The weight and cost of the smaller sets were also supplied by this firm. In
drawing up the following statement 50 per cent has been added to the capital cost as

stated by the Sturtevant Co. for freight and duty, and the interest on capital and
cost of gasolene are as shown, being corrected to conform more closely with western

conditions.

Size of set 5 k.w. 10 k.w. 15 k.w.

Weight, pounds 1,400 2,600 3,175

(1) Cost of complete set .". $ 1,370 00 « 1,925 00 -? 2,430 00

(2) Foundations ;..... 20 00 25 00 30 00

(3) Tot 1 generating plant 1 ,390 00 ! ,950 00 2,460 00

(4) Depreciation (8 per cent) HI 20 156 00 196 80

(5) Repairs (3 per cent) 41 70 58 50 73 80

(6) Interest (8 per cent) 11120 156 00 '196 80

(7) Total fixed charge 264 10 370 50 467 40

(8) Gasolene per k.w. hour (| per horse-power hour) imp. gals 'e )'« 5»

(9) Cost of gasoline per 10-hr. day at full load at 30 cents per gal . . . 2 50 5 00 7 50

(10) Attendance per day 15 15 15

(11) Oil waste and supplies 35 45 65

(12) Total daily expense 3 00 5 60 8 20

(13) Yearly running expense (300 days) 900 00 1 ,680 00 2,460 00

(14) Total yearly expense (items 7 and 13) 1 , 164 00 2, 050 00 2. 927 00

(15) Total k.w. hours per year 15,000 00 ;{0,000 00 45,000 00

(16) Cost per k.w. hour, cents : 7J 6j 6i

(17) C'ost per horse-power hour, cents 5J^ Ss^ 4«

It must be borne in mind that the above figures can only be approximate and that

the cost per k.w. hour represents, merely, that of manufacture; switching apparatu."^.

wiring, motors, lamps, machiner,y, etc., is absolutely excluded.

These " gasolene-electric " sets are, according to the makers, intended to be used

in direct connection with lighting and power circuits and not through a storage

l)attcry, though a storage battery can be used if desired. This, of course, means a

particularly efficient governor control to insure a constant voltage through wide varia-

tions of load, if the sets are to be run without constant attention.

The oil engine has had a wide application for many years in Great Britain us

well as the continent of Europe, many 1 to 2 h.p. engines being in use for pumping

domestic water for countrv houses ami farms. The coast defence statio)is were, many
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of them, equipped with 15 h.p. oil-engines which drove the dynamos supplying the

current for search-lights, these being but examples of a wide application. These

engines were generally regulated by a '' hit and miss " governor, the fuel valve is

opened at the beginning of every admission stroke, or left closed, according as the speed

is below, or above, normal; this method of regulation did not admit of such refine-

ment as does the throttling governor which is now more generally \ised on all but the

smallest sizes.

Prices caimot be given accurately: trade discounts, freight, and many other con-

siderations enter largely into their determination, not to mention the commercial

rating of the individual customer, and his accessibility. The only way of obtaining

an actual net price would be by submitting an actual proposition and furnishing the

necessary references. It is thought, however, that the costs given below will be found

to represent approximately the cost to the Westerner. Where eastern prices were
obtained a rough allowance has been made for freight

The cost of gasolene engines in the East of from 3 to 10 h.x^. varies from $70 tO'

$50 per horse-power, according to manufacture and size, the bigger machines being,

naturally, cheaper per horse-power. The following- table gives figures for gasolene

and coal-oil electric sets, and has been worked out from data courteously supplied

by the Canadian General Electric Company.

(1) Size of engine

(2) Size of dynamo
(3) Estimated cost erected in Calgary
(4) Depreciation, repairs and interest (20 per cent)

(5) Gallons of fuel per horse-power hour
(6) Cost of fuel per 10-hour daj-

(7) Attendance, oil, waste and supplies

1.8) Daily expense
(9) Yearly running expense (300 daj's)

! 10) Total yearly expense (4 and 9)
1 11) Total horse-power years
! 12) Cost per horse-power hour cents.
(Ki) Cost per k.w. hour cents.

1

570
676

12,000

50!

40
90-

00
00
00' 18.

51

'

71

2 25|

50;

2 75]

825 OOi

969 OOj

000 001

511
Ti!

80
50

2 30
690 00
836 00

18,000 00
43

6i

These costs work out a trifle cheaper than those for the Sturtevant sets, for

gasolene, and more than one per cent i)er h.p. hour cheaper for coal-oil. It must be

remembered, however, that this outfit is a cheaper one and, not being particularl>'

designed for variable loads, could not fairly be expected to be as uniform, in it's

action, under extreme variations of load, as the more expensive set.

The above analyses of cost assume a constant load for 10 hours a day, 300 days

in the year. On a farm, energy may be required at any hour between 5 a.m. and mid-
night, and the load may vary from one-half h.p. to the maximum capacity of the plant,

anything approaching full load wiU be the exception, rather than the rule. Accord-

ing to a diagram, given in Messrs. Sturtevant's catalogue, the quantity of gasolene

required per k.w, hour at one-quarter load is three times that used at full load—this

for a 10-k.w. gasolene electric set. The fuel efficiency of any other set under light

load would hardly be any greater. Probably the most satisfactory method of attack-

ing the problem, is to consider the power requirements of the average farmer. Here
.again we have to make many assumptions based on comparatively little positive infor-

mation.

The Electric Power Co., Limited, of Belleville, has developed an extensive rural

business and have furnished the following notes: "Farms in different localities

vary as to class of farming and the methods of using electric current vary accord-

-15\•>A_ HI-
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ingly. For instance, in localities where fruit-growing predominates, the farms should

not be looked upon as being able to use electricity to as good advantage as mixed

farming, on farms of from 150 to 200 acres. The fact that electricity appears most

attractive in stock-raising and dairying sections seems to be fairly well established."

This company further states that occupants of farms varying from 150 to 200 acres

are usually able to use from 2 to 4 h.p. to good advantage.

The Ontario Hydro-electric Power Commission's reports for 1912 and 1913 fur-

nish valuable information, and on page 161 of the 1912 report a typical farm load

diagram is given. This diagram shows energy used in water and air heaters which,

though desirable when power is furnished at a flat monthly rate and is available at

all times, cannot be looked upon favourably when the electricity has to be privately

generated.

$
o
a.

CO

o
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(3.) The lighting set might be made a trifle larger, it would then drive the

washing machine and might be arranged to work the milking machines and do

any necessary pumping (an automatic set being able to handle any small uni-

form load). The other machinery being handled by the same engine through a

line shaft or by a separate engine.

(4.) A gasolene-electric set could be purchased and run all the time, coal

oil lamps being used to save expense at very light loads.

(5.) A gasolene-electric set in conjunction with a well equipped storage

battery could be arranged so that the running time of the engine could be

reduced and the load upon it kept as high as possible.

POWER COST.

Case 1.—3-h.p. gasolene engine would cost with belting, etc., about $250, this

engine would work about 3J hours per day using approximately 1^ gallons or 40 cents

worth of gasolene per day, allowing 50 cents per day in all we have :

—

Capital invested $250

Interest depreciation, and repairs (20 per cent) $ 50
Running expenses, 50 cents per day for 300 days $150

Total annual cost for power $200

Case II.—Messrs. R. A. Lister and Company, Limited, have kindly supplied

information concemng automatic plants of their manufacture, and state that for

farm use some of their customers prefer the following non-automatic outfit: A 5-h.p.

engine with a one-half k.w. generator and a small storage battery of say twenty-four

ampere-hours capacity, the battery being used when only a small amount of lighting

has to be done and when no motors, electric irons, etc., are in use. The only additional

attention required is that of starting up the engine to charge the battery in the day

time. There is an automatic charging switch which cuts out the battery when it ist

fully charged.

This outfit would cost about $820 f.o.b. Winnipeg, and consists of:

—

1 5 h.p. engine with necessary accessories complete.

1 i k.w. generator (57 volts) on sliding bed-plate connected to engrine by leather
belt.

1 switchboard with necessary instruments, switches and fuses.

1 storage battery of 27 glass cells of 24 amp. hour capacity capable of lighting 11

to 15 watt lamps for 8 hours, 17 for 5 hours or 22 for 3 hours.

Case III.—The same firm have furnished particulars of a combination similar to

that above except that the same is automatic : tha dynamo in this case would be of

1.5 k.w., and the battery would consist of twenty-seven or fifty-four cells of the thirty-

six or twenty-four ampere-hour capacity respectively at the S-hour rate. This outfit

would cost in the neighbourhood of $1,200, and the following running costs are given:

Running cost (6 hours per day except Sundays) $100 00

Interest at 5 per cent 60 00

Depreciation and repairs, 10 per cent 120 00

$280 00

If the above allowances are sufficient the costs would be very attractive, but if we
allow, as in outfit B Case V (see below) about $300 for gasolene and 20 per cent for

fixed charges we have:

—

Running cost $300
Depreciation, interest and repairs ( 20 per cent) 240

$540

still a very reasonable proposition.
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Cask V.—This presuppoees that every operation shown in the diagram is i>er-

lormed by electricity, but account is also taken of the fact that the battery and dynamo

may be used in parallel to supply excessive power demands for silo filling and thresh-

ing; thus if a 3-hp. engine is in use the battery will probably give 2-h.p. if required

enabling us to drive a 5-h.p. motor. Thus it will be seen that such a set can look

after maximum demands more readily than any othej-, for instance, suppose, 8 h.p.

must be supplied on occasion ; without a storage battery the engine itself would have

to give this power or a special engine would have to be installed : with a storage bat-

tery a 5-h.p. engine will be sufficient for all purposes.

Also, for very light loads, the power can be given by the battery which works

more efficiently at low discharge rates, the engine only being used at or near its rated

capacity.
, i • • • • i ^.i.

Two outfits are considered here and should be studied in conjunction with the

load diagram given above.

Outfit A.—This is a 4:-h.p. gasolene engine driving a 3-h.p. generator us<;d in con-

junction with a 62 chloride accumulator battery as listed by the Electric Storage Bat-

tery Company as No. 5663.

This battery discharging at 110 volts will give:

—

20 amps, for 2? hours — 2.20 k.w. or 2-93 h. -p.

14 " 4!| " ^ 1-54 " 2.05 "

It will require to charge it at 161 volts:

—

14 amps. = 2.254 k.w. = 3 h.-p. (maximum charging rate).

10 " =1.61 " =2.14 " (normal rate).

If the cells are arrari^ed for charging in parallel, a different voltage, but an equi-

valent quantity of power, will be required. The following table indicates the use of

this outfit in handling the load :

—

Time.
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The following costs have been worked out for this outfit :

—

4-h.p. gasolene engne and 3-k.w. dynamo erected Calgary ? 520
Battery and switchboard delivered and installed 1,450

Capital cost of plant (exclusive of wiring, motors, etc.) ?1,950
Depreciation, interest and repairs, 20 per cent. . . 390
Gasolene per h.p. hour— J gal. at 30 cents per gal.—Cost of gaso-

lene "per day of 8 J hours. . .' 1.275
Attendance, oil, waste and supplies .40

Daily cost 1.676
Yearly running expense (300 days) $502 50
Total annual cost 892 50

Outfit B.—This consists of a (i-h.p. gasolene or coal oil engine, a 4i-k.w. generator

and a battery listed as No. 5664.

This battery discharging at 110 volts will give:

—

30 amps, for 23 hours — 3.30 k.w. or 4.4 h.p.

21 " 43 •' = 2.31 " 3.08 h.p.

Charging at 161 volts the power required is:

—

21 amps. = 3-38 k.w. = 5 h.p.

15 " = 2.41 " ~ 3J h.p.

Considering the same loading conditions as before we have:

—

Time. Farm Load. Engine. Charge.

a.m.
0.:^(>— 8.00 i Milking machine

1 and lights

.>.0O— 9.00 'None.

Discharge.

9.00—10.1.5..

10 30— 12 30

p.m.
1.30— 3.

3.30- 4.30.

C. 00—6.30..

Running ^18 amps., 27 amp.-

I

hours None
" 21 amps., 21 amp.-|

! hours i
"

Grinder and cutter. Stopped jNone.

Washing machine. . .

Drag saw

Buzz saw

Lights

6.30— 7..30 [Milking machine
I

and lights

7.30—11.00 Lights.

Running 21 amps.. 42 amp.-
hours.

Stopped. None.

18 amps., 22-5 amp.-
hours.

None.

10 amps., 150 amp.-
hours.

21 amps., 21 amp.-
hours.

4 amps., 2-0 amp.-
' hours.

14 amps., 14 amp.-
hours.

4 amps., 14 iimp--

: hours.

Engine runs 4j hours. Chge. 90 amp.-hours. Disch. 88-5 amp.-hours.

In this case a 6-h.p. engine, either gasolene or oil, in conjunction with a 4i k.w.

and battery will carry the farm load by working 4i hours per day and will, if required,

combine with the battery to give 10 li.p. for 23 hours or h.p. for 4| hour.'^ at the

generator terminals.
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The following costs have been worked out for this outfit (1) for gasolene and (2)

for coal oil :

—

(1) 6 h.p. gasolene engine, 4J k.w. dynamo erected at Calgary $ 720 00

Battery and switchboard delivered and installed 1,800 00

Capital cost of plant (exclusive of wiring, motors, etc.) 2,520 00

Interest, repairs and depreciation (20 per cent) 504 00

Gasolene per horse-power, hour rr| gal. at 30 cents. Cost of gaso-

lene per 4i-hour day 1 01

Attendance, oil, waste, and supplies 39

Daily running cost 1 40

Yearly running expense (300 days) 420 00

Total annual cost 924 00

This is practically the same as for the smaller outfit; the capital costs are larger,

but the running expenses are smaller, and we have a largely increased maximum capa-

city of plant.

(2) 6 h.p. coal oil engne, etc $ 730 00

Battery, switchboard, etc., as before 1,800 00

Cap tul cost of plant (exclusive of wiring, motors, etc.) 2,530 00

Interest, repairs and depreciation (20 per cent) 506 00

Coal oil per h.p. hour := | gal. at 15 cents. Cost of coal oil per

day (4J hours) 81

Attendance, oil, waste and supplies 39

Da.iy running cost 1 20

Yearly running expense (300 days) 360 00

Total annual cost 866 00

This is a saving of about $60 per year on the gasolene plant of the same size, the

cost per k.w. hour is somewhat misleading as the load-factor of the 4 h.p. and 6-h.p.

plants are different. The actual work done during the day shown in the diagram is

18-h.p. hours, so that the load-factor for the 4-h.p. plant working 8^ hours is 18 -h 34

or 53 per cent ; while for the 6-h.p. plant working for 4-| hours it is 18 -^ 27, or 67 per

cent. The fairest way is to consider the actual work done, in which case this is 18

h.p. hours, or 13^ k.w. hours per day, and 4,050 k.w. hours per year, whence we have:

—

Cost per k.w. hour for 4-h.p. gasolene engine and storage battery = 22 cents.

6-h.p. " '* " " = 22.8 cents.
" " " 6-h.p. oil

" " " = 21.4 cents.

With the outfits outlined above, an increase in use of current will reduce the cost

per k.w. hour, as the overhead charges will not vary a great deal; while any decrease

in power used will have a contrary effect.

The load diagram upon which the above estimates are founded gives, I imagine,

a greater load than the average ; in the summer the lighting will be less ; the milking

load will be fairly constant all the year round but, in the season when work is being

done in the fields, the use of saws, grinders, etc., will be materially reduced.

The estimates given above are for the bare power-producing equipment: building

for housing the plant, all wiring, motors and electrical devices, being absolutely

excluded; these will increase the costs very materially.

The Electric Power Company, Limited, of Belleville, states that " The co&t of an
installation covering a 3 h.p. contract varies considerably, depending largely on the

extent to which the party wishes to use the current. A holder of the above-mentioned
amount may use, at different intervals, the following: 2,000 watt electric range, toaster,

electric iron, radiator (not water heater), vacuum cleaner, pressure pumping installa-

tion, a general utility motor (J h.p.) which can be used to operate the washing machine,

churn, buffing machine, etc. ; while at the barn, a 3-h.p. motor can be connected to a

countershaft and operate straw cutter, root pulper, milking machine, cream separator

and wood saw. Together with the necessary wiring, this installation might cost $550.

At the present time, it cannot be termed a representative installation as the usual

investment will be approximately $250."
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The question of the power necessary for silo-filling and threshing is not quite

settled. Mr. Purcell, of the Ontario Hydro-electric Commission, has stated that a

5-h.p. motor will drive a small thresher or silo-filler, and that these will operate quite

satisfactorily; whether these smaller machines will ever become popular remains to

be seen. The Electric Power Company, already referred to, state that " should small

threshing outfits, which may be used at opportune time, and the carrier ensilage cutter

replace the equipment most used now, it is our opinion that 5 h.p. will be quite

adequate."

The writer perfectly realizes that the above estimates may well be wide of the

mark, the assumption as to load is entirely arbitrary; until a large number of dia-

grams for many farms, extending over long periods have been taken, a fair estimate of

power demand cannot be made. The prices are, except where otherwise stated, given

for plant erected near Calgary, long road hauls will affect these costs considerably,

and as was stated previously the prices given can only be taken as fair approximations.

The figure for overhead charges (20 per cent) will have to be verified or revised by
experience.^ The use of batteries, too, may prove unsatisfactory in the hands of the

1 Recent figures supplied me by manufacturers place depreciation of batteries at 10 per
cent, and gasolene-electric sets at from 5 to 10 per cent according to hours of service. If con-
t nuous serv.ce, of say 18 hours, is required, if no battery is used, the engine will be running
long hours and the depreciation will be high and the gasolene consumption, owing to the high
proport on of lieht load, will be inefficient.

If a large storage battery is used the engine depreciation will be low ; but the increased
gasolene efflcien y wi 1 be counterbalanced by the electrical inefficiency of the battery, also the
10 per cent depreciation on the expensive battery will amount to a considerable sum.

The automatic set, it is claimed, avoids the above disadvantages, the engine does not
operate for very light loads, while the battery is cheap and is only used to supply a small por-
tion of the energj- used. So we have greater gasolene efficiency and lower depreciation charges.

average farmer ; as a general rule a storage battery requires reasonably careful handlin":

to give its best results. Attention was perhaps not sufficiently directed to the fact that

the loss in charging and discharging a battery is about 40 per cent.

The cost and consumption of fuel are believed to be reasonably correct, these items

are variable in any case and difference will affect daily and annual costs in a very
marked degree.

The advantages to be gained by using electricity on a farm have been enumerated
again and again, in technical papers dnd trade publications. Special stress has been
laid upon the convenience and cleanliness of a house and farm completely equipped
electrically, and it is here taken for granted that the proposition has been sufficiently

demonstrated as to convenience. With regard to economy, it can but be obvious

that any device that increases the efficiency of the hired man 300 per cent or more, or

reduces the number of men required, is a great saving when one considers the costli-

ness and difficulty of obtaining and keeping farm help.

The General Electric Company has issued a well arranged, illustrated bulletin
' Electricity on the Farm ' which treats very fully of the applications of electricity,

and some of the data in this publication are incorporated in the appendix. I have

not, therefore, elaborated on the uses of electricity, but have confined these notes to

the sources of power available to the Western farmer, and it is hoped that these

together with the appendices and some photographic illustrations will be of interest to

the agriculturist and not prove misleading.

CONCLUSIONS.

It may be thought that some of the outfits elaborated on have proved unwortliv

of the space devoted to their discussion ; I have thought it well, however, to treat tho

matter fully, so that those interested may study all the alternatives and select the

outfit best suited to their needs and resources. I do not feel called upon to make any

recommendations, on what is, largely, a theoretical study of the question.
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It is not claimed that every alternative has been looked into, nor that the figures

given are accurate. The assumptions have, of necessity, been somewhat arbitrary.

The data given have been collected with great care from all available sources and, it

is thought, are free from any gross errors.

An appendix is given containing a bibliography, and a collection of information

as to power consumption on the farm.

I have the honour to be. Sir,

Your obedient servant,

_ A. M. BEALE,
Engineer.

BIBLIOGRAPHY.

The following list gives some of the sources of information referred to by tbo

writer :

—

Hydro-Electric Power Commission of Ontario, Fifth Annual Report.

Hydro-Electric Power Commission of Ontario, Sixth Annual Report.

Evidence of Messrs. Purcell and Espenschied before the Committee on Agriculture and Coloni-

zation, Parliament of Canada, Session 1914.

li. i.ort on Projected Hydro-Electric System for Manitoba, by H. A. Robson, K.C.

Hu'.ktin No. 25, Iowa State College, Ames, Iowa. " Electric Power on the Farm," by Adolph

Bullet n No. 25, University of Illinois, Urbana, 111. " Lighting Country Homes by Private

Electric Plants." T. H. Amrine.

Bullet n No. 146, United States Department of Agriculture, Washington, D.C. " Current Wheels

—

their use for lifting water for Irrigation."

Bulletin No. 529, University of Wisconsin, Madison, Wis. "Theory and Test of an Overshot

Water Wheel." C. R. Weidner, C-E.
•' Electricity for the Farm and Home." By Frank Koester.
" Water Power for the Farm and Country Home. David R. Cooper, State Water Supply Com-

mission, New York.

Frequent reference is to be found in technical journals .such as the Electrical

News and the Transactions of Electrical Societies. Many reputable manufacturintr

tirms have issued catalogues, pamphlets, bulletins or other advertising matter, whirl'

contains much interesting information on one phase or another of the small ]M>wcr

question.
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APPENDIX.

AMOUXT OF POWER CONSUMED BY FAllM :\rACHINERY.

Mr. Purcell, Assistant Engineer Ontario Hydro-Electric Power Commission

^ h.p. Will light fifteen 20 c.p., niue 32 e.p. or six 48 c.p. Tungsten lights. It will

supply energy for a pump of average lift, electric iron, washing machine,

coffee percolater, toaster, cream-separator, churn, buttermaker, grindstone,

cider-mill, fanning mill, etc., some cases more than one at a time.

1 h.p. The above, also small stove of fireless cooker type; some milking machines,

some circular saws, water heater for night load.

2 h.p. All above, any milking machine, most types of cutting box, 6-inch or S-inch

choppers of 10 bushels capacity per hour suitable for horses or cattle, or

6 bushels for pigs.

5 h.p. Can do almost, any operation required on the farm.

'• Small Water-power for the Farm and Country Home.''—David R. Cooper.

1 li.p. Will pump all water from a well of ordinary depth for ordinary farm-house

and building requirements.

-3 h.p. Converts G,000 pounds milk per day into cheese.

5 h.p. Grinds 25 to 40 bushels feed per hour, grinds 10 to 12 bushels ear-corn per liour,

drives 30-inch circular saw cutting 50 to 75 cords stovewood from hard oak
in ten hours.

€ h.p. Will drive grain separator and thresh 2,500 bushels of oats in ten hours, will

run a feed-mill grinding 20 bushels corn an hour, runs heavy apple grater,

grinding and pressing 200 to 250 bushels per hour, saws all the wood four

men can pile in cords.

7 h.p. Drives an 18-incli separator, burr-mill and corn and cob crusher and corn sheller

grinding from 12 to 15 bushels of feed per hour and 5 to 8 bushels of good
fine meal.

10 h.p. Will run IG-inch ensiilagc cutter and blower^ and elevate the ensilage into n

silo 30 feet high at the rate of 7 tons per hour.

12 h.p. Will drive a 50-inch circular saw, sawing 4,000 feet of oak or 5,000 feet of

poplar a day.

" Electricity for the Farm and Home."—Frank Koester.

All costs are figured for power at 5 cents per k.w.h. Machinery prices are for

United States, and to these must be added freight and duty. Power required for farm
machinery (pp. 103-104) :

—

Thresher 5 h.-p.

Cow milker J h.-p.
Grindstone J h.-p.

Grist-mill 15 to 30 h.-p.
Refrigerator 5 to 25 h.-p.

Pump J to 25 h.-p.

•Mr. Purcell ronsiders blower outfits prodigal of power, and recommends elevator.
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Hay press (ISO-pound hales)-

14-inch by 18-inch bale chamber; capacity 12 tons per day, 3 h.-p.

16 •' 18 " '• •• 14 ••
••

4 "

17
14
16
17

22
18
18
22

Feed grinder—
8-inch large or small

16 "

10 " " "

16
10
10
12

capacity 8 bushels per hour, 4 h.p.
•• 36 " " 10 "

10 "

HusTcer—
6 roll

Two 6 "

4 "
<> ••

15
50 15

capacity, all that one man can carry 15 h.-p.

300 to 400 bushels per hour 12 "

175 to 250 " "
8 "

100 to 200 " "
4 "

Comhination churn and huttermaJcer-

Capacity, 50 gallons
100
200
300

1 h.-p.

1
"

2
"

2 "

2 h.-p.

Pasteurizer— -

600 gallons

Cream separator—
3 50 gallons of milk per hour h h.-p.

450 " " '•
I "

650 •• " •-*

I •'

850 " " "
1 "

1,000 " " •• 1 "

Pumping 1,000 gallons per day elevated 35 feet, $18.25 for energy.

Threshing 80 to 200 bushels per 10 hours (threshing, cleaning and sacking) 3 to

5 k.w. ; 160 to 240 bushels per 10 hours (threshing, cleaning and sacking) 5 to Y

k.w. ; 300 to 800 bushels per 10 hours (threshing, cleaning and sacking) 10 to 20 k.w.

The energy required per 100 bushels is: rye, 25 k.w.h.; wheat, 22 k.w.h. ; oats, 19

k.w.h. ; barley, 21 k.w.h., or an average of 1-1 cents per bushel.

Fodder cutters, 1 to 2 h.p. use %o k.w.h. per 100 pounds; 10 head of cattle consume
60,000 pounds of cut beet, etc., per annum, energy costing 50 cents per head.

Oil-cake breakers, ten head use 9,000 pounds per annum, energy costing 25 cents

per head.

Grain crusher, ten head use 9,000 pounds per annum, energy costing 27 cents per

head.

Cream separating and churning, ten cows give 30,000 quarts per year costing

$1.50 for energy.

Vacuum cleaners, ^ h.p. machine costs $125; one woman working 260 hours cleans

208,000 squae feet costing $43.19 yer year (interest, depreciation, labour, energy); 3

h.p. machine costs $1,365, cleans 2,500 square feet in 1 hour 53 minutes, working 156

hours per annum cleans 260,000 square feet at 9^ cents per 100 square feet or $248 per

year (interest, depreciation, labour, energy, etc.).

Washing machine, } h.p., costs $165 complete, 260 hours per year, 780 washes,

$35.41 in all.

Horse groomer, costs $75. 1 h.p. motor cleans four horses in 36 minutes, one man
working 32SJ hours per year can do 2,190 groomings at $72.93 or 3i cents per grooming.
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Separator and churn, li h.p. motor, 183 hours per year, 237,900 pounds milk at

$88, or 3-7 cents per 100 pounds; butter churn, 0-2 cents per pound.

Sausage machine grinder costs $71, capacity 750 pounds per hour, 4 h.p. motor

costing $145. Eighty hours per year, 60,000 pounds at $60 or, 1 cent per pound.

Stuffer costs $229, 116 pounds per hour with two operators, 517 hours per year for

60,000 pounds, or 0-37 cents per pound.

Hay hoist, 10 h.p., $163; rigging, $105; 2,450 pounds placed in thirteen minutes,

or 3^ cents per ton for power, and 10 cents for labour.

Root cutter, 6 tons turnips per hour costs $2^.30; 2 h.p. motor, costing $86, in 52

hours cuts 300 tons beets and turnips at $35.94 or 11-9 cents per ton.

Milling, 25 h.p. m-jtor works roller, rolls 40,000 bushels oats per year at ^io cent-

per bushel for power and labour. Same motor has power to run grist mill of capacity

70 bushels cracked corn per hour, and can run cracking machine for this.

Fodder cutter, capacity 3 tons dry fodder per hour, costs $128.10, and is operated

by 10 h.p. motor ($118.50), in 88-70 hours per year cuts 180 tons at cost of $54.85,

with one operator, at 30 cents per ton.

Electric ploughing, one motor 80 to 120 h.p. plough system cost $8,000; two motor

system $11,000. Steam plough of same capacity $14,000 to $15,000. Disadvantage,

not self-propelled to field. Advantages, all other points.

Cost of Electric Ploughing at 3 cents per k.w.h.

Depth of furrow inches SQ lOJ lih

Acres per hour 2.25 1.92 1.70

Minutes per acre 27 31 35
Kilowatt-hours per acre 19.2 23.2 33.6

Cost of electricity per acre in cents B7.6 69-6 100.8
Wages per acre for three men in cents 20 24-9 27-9

Total cost of ploughing per acre in cents 77-6 94-5 128-7

Average speed of 80 to 120 h.p. plough with four shares for 9 inch furrows, includ-

ing time lost in tilting at end of furrows, is 315 feet per minute (about 3J miles per

hour).

Tree cutting, by hot wire (this wire is heated by the friction) :

—

Diameter of Scotch fir, inches 7-6 12 19.2

Minutes for hand sawing 1-5 4 12

hot-wire cutting 0-7 1-8 4-5

Diameter of beech, inches 7-6 12 19-2 30

Minutes for hand sawing 2.7 6.9 18.9 120
hot-wire cutting 1-3 3-4 8.5 20.8

Steam saws may be even faster than hot wire on very big tree:^, but require four

men and a team of hor.ses, besides leaving a stump, whereas by the hot-wire method

trees can be cut even below ground.

General Electric Company's Bulletin.

Household Uses.—One cent's worth of electricity at 10 cents per kilowatt-hour

will operate:

—

A 16 c.p. Tungsten lamp for five hours.

An electric washer, capacity 12 sheets, long enough to wash 20 sheets.

A toaster to produce 10 slices of toast.

A 12-inch fan for two hours.

A heating pad from two to four hours.

A chafing dish twelve minutes.
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A water heater to bring 1 iiiiart water to boil.

A griddle eight minutes.

A radiant grill for ten minutes.

A 4-inch disk stove for twelve minutes.

A 6-pound flat iron fifteen minutes.

A vacuum cleaner long enough to clean 450 siiuare feet.

A pump to raise 100 gallons of water 100 feet.

A sewing machine for two hours.

A coffee percolator to produce 3 cups of coffee.

A domestic buifer and grinder for 11 hours.

A foot warmer i hour.

A broiler six minutes.

An electric curling iron once a day for two v/coks.

Size of Motors.

Machim'.

.•^('wing iii;u-liiiu\..

liuffer and grindfr.
V'acuum cleivner...

.

I(;c cream freezer..

.

Washing machine.

.

Meat grinder
Water pump

HORSE-POWKH (JF MoTUK.

Mininiuiii. Maximiini. . Size most commonly u.-ii'il.

«/30

730 30

to I

to 1.',

Dairy uses.—One cent's worth of electricity at 10 cents per k.w. hour will separat«:

70;> pninds milk, will churn 10 pounds butter, or milk hve cows if machine is capable

of milking sixteen cows at a time. This bulletin gives in all some twenty u?os for

electricity in the dairy, such as bottle-washing, pasteurizing, &c.

Size of Motoks.

HORSE row KK or MOTOR.

Machim

Water pump
( 'ream separator
( 'hum r. . .

.

Milking machine (vacuum .system)
Refrigerator

General Farm Uses.—With current at 10 cents per k.w. hour, 0.7 cents will thrc.sli

a bushel of oats, 1 cent a bushel of barley, and 1.6 cents one of wheat; root-cuttin«

will cost l.fi cents a ton
; $1.10 will pay for the current for a 60-egg incubator hatchinu;

and $1.60 for a 250-cgg incubator. Tlu' following arc the costs iht l)Ur,hel for

grinding :

—

•

Corn on the cob, 4.1 cents; oats, 3.7 cents; crushing oats, 0.45 cents; grindiner

shelled corn, 2.7 to 4.3 cents according as size of motor decreased from l." to ."'. b.i>

Cracking corn, 0.S6 cents.
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Attention is called to the cost of hauling grain to the mill and back, which ma.r

be from 1 to G cents per bushel according to the grain and distance to mill (1 to 7

miles).

Size of Motors.

Machine.

HORSE PO\\ EU or MOTOR.

Minimum. Maximum J

Siz«> most commonly
used on average farms

Feed grinders (small) ,

Feed grinders (large)

Ensilage cutters
Shredders and huskers
Threshers, 19-inch cylinder..

Threshers, 32-inch cylinder..

Corn shellers, single hole
Power .shellers

Fanning mills.

CJrain graders
Grain elevators
("Concrete mixers
Groomer, vacuum system—
Groomer, revolving system.

.

Hay hoists
Root cutters
Cord wood saws
Wood splitters

Hay balers
Oat crushers

o
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Manitoba Hydi-ographic Survey. Evapuration Station at Keewatin, (.)nt.

Winnipeg River. Kasti rn Outlet before construction of Kenora Power House.

25—l!il.".-viii—13i





Y,

bo
3









/^





Winnipeg Kiver. Norman Dam.

Wmnipeg River. Cit>- of W'inniiieg Development. Power lIou.se.
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Winnipeg River. \Vinniiit'g EUctiic Rail\v:\y I'uwer House, Pinawa Channel.
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Winnipeg River. Winnipeg Electric Railway Plant. Main Weir.

Manitiilia Hydrographic Snrxiy. I'iiiaua < 'liannel Metering .Station below Control Dam.
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W'imiiiii;.'- l;i\ir. Lirtie (111 Liniitict Falls.
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Winnijieg lu\er, ^^'llitem(>uth Kails.

Winnipeg River, Silver Falls.
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Manitoba Power Surveys. Manigotagan Kiver. \\\>od Falls.

Manitoba Power Surveys. Manigotagan River. I'illow Falls.





Manitoba l\)\vtr Surveys. .Manigotagan River. Cascade lielow Turtle Lake.

Manitoba Power Sutve3-s. Little Saskatchewan River. Damsite No. 3.





Manitoba Power .Surveys. Valley River Dainsiti- Xn. 2.





Manitoba Powpr Survej's. Mossy Iii\ er. Bell's Rapids Damsite.

Manitoba Power Surveys. Meadow Portitge. Lake Manitoba Side.





Manitoba Power Surveys. Fairford Riwr. Fairfoid Damsite.

Manitoba I'oucr Suivoys. I)au|iinii IliM-r. Damsite No. 4.





Pasquia Keclamatioa Project. The Narrows.

Pasqiiia Reclamation Project. Siimmerberry River, five iiiile> from head.
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Pasquia Reclamation Project. Big Lake at low Water.

Pasquia Reclamation Project. Saskatchewan River. Shore line near Frying Pan Rapids.

25—1915-viii— 1.5i





City of Prince Albert Power Devekiinnent. La CoUe Falls. Lock Excavaticjn.

City of Prince AlOert Pov\er Development. La CoUe Falls. Excavation for Extenbion of Lock Floor.





City of Prince Albert Power Development. La Colle Falls. Lower curve of Spillway.

City of Prince Albert Power Development. La Colle Falls. Construction (if Lock.





City of Prince Albert Power Development, La Colle Falls Deck Reinforcing.

City of Prince Albert Power Development. La Colle Falls. Lock and Dam under construction.





City of Prince Albert Power Development. La Colle Fa'ls. Excavation on North Shore for Dam.

City of Prince Albert Power Develo])ment. La Colle Falls. Lock and Dam.





City of Prince Albert Power Development. La CoUe Falls. Passage through Dam.

Calgary Power Company. Kananaskis Falls Development. Looking downstream from Ixlow D.uii.





Calgary Power Company. Kananaskis Falls Development. Part of interior of Main Cofferdam.

Calgary Power Company. Kananaskis Falls Development. Interior of Main Cofferdam showing
section of Piers.
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Calgary Power Company. Kananaskis Falls Development Dam during construction.

Calgary I'uwcr Cuinpaiiy. Kananaskis Falls DL-M-lopinuiit. Intake Canal.
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Calgary Power Company. Kananaskis Falls Development. Forrawork for Scroll-case in place.

Calgary Power Company. Kananaskis Falls Development. Tailrace openings and I >ani.
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Calgary Power Company. Kananaskis Falls Development. Tailrace Cofferdam showing method
of handling material.

Alberta Power Surveys. Athabasca River. Looking upstream from .Site No. 1.





Alberta Power Survej-s. Athabasca River. Looking upstream from Site Xo. 2.

Alberta Power Surveys. Slave River. Soutli shore and flats at Sawridge.





Alberta Power Surveys. Athabasca River looking up Brule Lake.

Alberta Power Surveys. Athabasca River. Outlet of Jisper Lake.
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Alberta Power Surveys. Stony River. Stony Falls and Canyon.

Sma'l Water Power. La Plonge River, Sask. Operated for .some years by R. C. Mission.





Cascade Kiver Power Development. Rocky Mountain.s Park. Competitive Designs for proposed
Power House.





Cascade River Power Development. Rocky Mountains Park. Competitive Designs for proposed
Power House.
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Small ^\'ateI• IViwer. Lake Louise Development. I'ow er House.

Small Water Power. Lake Louise Developmeiu. Interior of Power House.





Small Water Power. Mount Stephen ilines, Field, B.C. Concentration Plant operated bj-

water power.

Small Water Power. Fadear Creek, near Cahilty. \'>. C Typical <jver.~liot wheel ior farm [lowei.





Small Water Power. Municipal Plant, Armstrong, B.C. Pelton Wheel and Dynamo.

Small Water Power, Louis Creek, B.C. Wooden L'nderaliot Wlietl driving Sawmill.
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B. C. Hychugraphic Survey. Capilane Creek. Gauging Station.

B. C. Hydrograpliic Survey. Coquihalla River. Gauging Station.
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B. C Hydrographic Survey. Cottonwood Falls.

Vancouver Power Company. Coquitlani Dam, H.C. Dam under construction.





Vancouver Power Company. Coquitlam Dam, B.C.

\'ancouvei I'ower Coiii|iaiiy, Buirurd Inlet, B.C., I'ower House No. 1.





Vancouver Power Cc>mi>anj', Burrard Inlet, B.C. Power House No. 2.

Mfiiiiiiiiir
'^

niMiii'
ji ^ ji.ji.IT

fj
f^

Vancouver Island, B.C. Jordan Rher. Aniburxen L)au».
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