












7-8 George V Alphabetical Index to Sessional Papers A. 1017

ALPHABETICAL INDEX

TO THE

SESSIONAL PAPERS
OF THE

PARLIAMENT OF CANADA

SEVENTH SESSION, TWELFTH PARLIAMENT, 1917.

Acadia Coal Co., documents re Concilli-

ation Board to employees of 1916.. ..

Adertising of Canadian Products by

sample goods in France
•• Agricultural Instruction Act "—Report

on. .-

Agriculture, Report of Minister of year

191-6.. .'

Agriculture, Dept. of, numbers of em-

ployees in from 1911 to 1917, etc. . . .

Agriculture, total expenditure in, by Gov-

ernment in each of years from 1904-5,

1916-17, etc

Aliens, number of interned, nationality of

each on Public Works since 1914.. ..

Americans, number in Canadian Regi-

ments since 1914

Ammunition, Order in Council re rules re-

specting employees near wharves.. ..

Arbitration Boards, applications made to

Labour Dept. for, by workmen of N.S.

Armstrong, S. A., appointment of, as

Director of Military Hospitals Com-

mission

Auditor General's Report, Vols. I, II, HI

and IV, 1916

B
Battalion, 210th. respecting the locating

of, at Regina and Moosejaw

Baugh, Edward Levi, re release of, from

Penitentiary

Beam Trawlers of U. S., re privileges

granted to respecting ports in U. S. .
.

27360—1

102

205g

15c

15

138p

222

141

14 3«

43b

148

115

270

219

266

Beaver Harbour "Wharf, Halifax Co., re

repairs, etc., to in last four years. . . .

Boards of Conciliation, Industrial Dis-

putes Act, etc., 1916

Bonds and Securities, detailed statement

of, 1916

Breakwater, re repairs on at Souris,

P.E.I., years 1915 and 1916

Breakwater at Breen's Point, Co. of Anti-

gonish, N.S-., since 1911

Breakwater at Souris, P.E.I., correspond-

ence re 1915-16

British Isies, natives of, number of en-

rolled in Canadian Regiments since

1914

British Columbia, correspondence with

Government of, with Dept. of Marine

and Fisheries in B.C

British Columbia, between Imperial Gov-

ernment and re validation of certain

Acts of

British Columbia, Hydrometric Survey

1915

British Columbia, correspondence with

Imperial Government, re vain;

Acts of Legislature of

Buildings and offices, number of n
by Government, in Ottawa years, 1914-

15-16-17, etc

Bulls, thoroughbred sent to Co. Of

Chester, etc., Quebec

By-elections, year, 1916

119

36a

63

127

128

200

143a

209

214

18
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Canadian Army Medical Service, report

on. Gen. Baptie 90'

Canadian Army Medical Service, report

on. Col. Bruce 90

Canadian Railways, correspondence re

Commission respecting condition of,

names of Commissioners 7^

Canadian War Records Office. London.

England, report of. to 1917 61

Canadian Manufacturers Association, cor-

respondence with, re supplies for the

front 159

in Northern Railway. Order in

Council, re 4-5 George V. chap 20, 8-16 1S">

Canadian War Records Office, report re

from date of foundation to January
1917 61

Canadian ships, re requisitioning of, by
Government 225

hi .Northern Railway System, copy

financial statements re 237

Canadian Northern Railway System, copy

statements re advances made to by

Government, etc 2376

Canadian Northern Railway System, copy

of Mortgage Deed of Trust to Domin-
ion Government 237a

Canadian Expeditionary Force, number
of officers and men classed as unfit for

service, etc 261

Canadian Biology 1915-1916 3Sa

i.-in Government Railways:

—

Return re lands sold by, from October

1915, to September 30, 1916 68

Canals Statistics, 1916 20a

Census Statistics of male population,

ages of 20 and 45 194

Census Statistics re strength of Canadian

1'nits in England, also in France, St.

Lucia, etc 143c

Censors, Decoders, etc.. names, addresses,

etc., of 93

Censors, Decoders, etc., names, addr>

at Hazel Hill and Canso, N.S., 1916,

amount expended, 1916 136

Civil Service:

—

Number of permanent employees in

Department of Finance, 1911 13S<

Number of permanent employees in

Department of Finance, up to 1917.. 13Se

Number of permanent and temporary

employees in Department of Indian

Affairs I38j

List of Canada, year 1916 30

Number of permanent employees in, in

1911—No. of added since 138<

Number of permanent employees in

Department of Marine and Fisheries,

No. added since 13SI

Number of permanent employees in

Department of Naval Affairs, No
added since

Civil Service Insurance Act, 1916, state-

ment respecting

ivil Service, statement re superannu-
ation and retiring allowances, 1916..

Civil Service, number of employees per-

manently in the Department of Militia

and Defence in 1911 and 1917, etc..

Civil Service, re pay to members of. in

military service of Canada
'ivil Service Commission, report of 1916.

Civil Service, number of, etc.. Department
of Justice

Coal cargoes, report of Commission to

inquire into conditions re delivery of. .

Coal operations, Order in Council appoint-

ing Director of, for B.C

Coal re District No. 18 of Alberta, docu-

ments, etc., B.C. coal operators associ-

ation

Cold Storage Companies in Canada, re

price and amount of commodities sold

by

Commission of Conservation, report of..

Commissions concerning soldiers re pen-

sions, hospitals, etc., created since war.

Commissioner of Live Stock, province of

Saskatchewan, names of persons em-
ployed with

Commissions, date and object of all ap-

pointed since 1911, to (late

Conductors, brakemen, drivers and fire-

men, number of, on Canadian Govern-

ment Railways, between Moncton and

Campballton
Conservation, Commission of, Report of,

for year 1917

Cost of living, Report of W. F. O'Connor.

Commissioner relating to

Customs duties, refund of, etc., statement

rr.

Customs, report of department of year

1916

. Documents re Conciliation Board relat-

Ing to employees at Pictou. N.s..

List of all empJoyees in 1916. in round
house at Pirate Harbour, N.S

Number of persons appointed to. from
January 1916. to March 31, 1917..

Criminal Statistics for the year 1915.. ..

D
»alr> and cold Storage commissioner, re-

port of, year 1916

Davidson, Sir Charles

—

Reportof, as Commissioner, evidence

taken before, re war expenditures;

also report of, re small arms ammu
nition ; purchase of submarines and

13So

57

56

13S

1S8

31

1384

142

212

212a

210

78

236

252

161

1.-6

264

210a

75

11

101

nil

175

17

15a
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military cloth (Auburn Woolen Mills

Co.) 60

Davies, William Company, Ltd., and Mat-
thews-Blaekwell, Ltd., Order in Council,

re investigation. 210b

Defence of Canada, order 191" 197
" Destructive Insect and Pest Act," regul-

ations under 58

Dismissals :

—

Mr. H. D. McKenzie of Stellarton, N.S. . 79

T^rank Dunlop, of Sydney Mines 9 5

Mr. "Spenny, trackmaster on short line,

Canadian Government Railway, etc. 153

Leon Roy, as Interpreter to Department
of Interior 154

D. McDermid, superintendent of Fish

Hatchery, N.S 165

Moses H. Nickerson, Inspector of Life

Saving stations, N.S 167

Augustin D. Lauteigne, postmaster of

Island River, Gloucester Co., N.B. . 178

John R. Mcintosh, postmaster, Cum-
ming's Mountain, etc., N.S.. .. .. .. 180

John McDonald, janitor of Public build-

ing, Inverness, N.S 198

Hector Urquhart, Cape Breton Co., N.S.,

appointment of successor 201

Divorces, number of, granted in Canada
by Parliament since 1867 98

Dominion Lands, Orders in Council re

management of, in 40 mile railway belt,

B.C 67

Dominion Lands, Orders in Council re

"Railway Water Belt Act," 1916.. .. 66

Dominion Lands, Orders in Council re

" Forest Reserves and Park Act," 1916. 65

Dominion Lands, Orders in Council re

"Dominion Lands Act," 1916 69

Dominion Lands, Orders in Council re

"Dominion Lands Survey Act," 1916.. 64

Dominion Police Force, account of, etc.,

1916 59

Doukhobours, re exemption from Military

service of 224

Dredging:

—

Relating to work done at Ste. Anne de

Bellevue, Pointe Fortune, Ottawa
river, etc 123

Dredging at wharf at Isle Perrot, north

and south, Dorion Bay channel, Vau-
dreuil, etc 123a

Dredging at Margaree Harbour, N.S,.

during 1913, 1914, 1915 and 1916.. .. 134

Dredging at Ste. Anne de Bellevue, Pointe

Fortune, Ottawa Rivers, etc I'll

Duchemin, H. P., Commissioner, »•<

amount paid to 181

Duties, re payment of, on account of

Claims against certain provinces, by

UlnUter of Justice 229

273G0—1J

Employees, number of, in Departments of

Labour, Interior, Public Works, etc. ..

Employees, names, salaries, etc., of, volun-
teering from Department of Interior
and Indian Affairs

Enlistment of men for overseas service,

number of, etc

Estimates, year ending March 31, 1918..
Estimates, supplementary, year ending
March 31, 1917

Estimates, supplementary, year ending
March 31, 1918

Exchequer Court, Copy of New Rule re
practice and procedure in..

Exchequer Court, Proceedings ' of re

Indians on Sydney, N.S. Reserve.. ..

Exchequer Court, Proceedings re Quebec
and Saguenay Railway, Quebec and
Montmorency Railway, and Dotbiniere
Megantic

Exchequer Court, Copy of Rule 200 of.

re procedure
Exhibition Train, correspondence re or-

ganization of, in France
Experimental Farms, Report of Director
and Officers of, 1916

Exports in different commodities, amount
of, for first nine months of present
fiscal year

Express Statistics of Canada, year 1916
Extension of Parliamentary term, etc.,

corresi ondenee re

Extension of Parliamentary term, etc.,

further correspondence, re

External Affairs, Report of Secretary of
State for 1917

First Contingent, No. of Battalions of
leaving Canada, etc

Fishing in the tidal waters of province
of Quebec, relating to

Fish, dried, wine, etc., trade in between
Portugal and Canada

Fish, scrap, names and P. O. addresses of
purchasers of, from works at Canso.
1916

Fisher, Ward, Inspector of Fisheries,
Western N.S., re disbursements of,

1912-1913

Food Controller for Canada, Order in

Council, re appointment of

Fuel Controller for Canada, Order in

Council, relating to

Furloughs granted to men after enlist-

ment for harvesting purposes

leograpiue Board, Report of. for rear
1916

220

143a

3

100

157

4Sa

100a

205

16

186

20a

74

74a

33

213

2.-.1

97

116

208

192a

107



r-8 ''-eorge V Alphabetical Lidex to Sessional .Papers A. 1917

G
an nationality, number of persons

of, employed in Departments of Service,

etc 176
<;iard, ex-M.P.P. for Compton, re employ-
ment of, by Government 223

Governor General's Warrant?, on account
of years 1916-1917 49

Governor General's Warrants, issued

idjournment of Parliament,

Pebj ii.m y 1917 49<J

Grain Commission, re report from, to

Department of Trade and Commerce. 1S4

Grain Supervisors, Board of, Order in

Council, respecting 193

Grand Trunk Pacific Railway, quantity

of freight carried over, between Levis

and Moncton 80

Gravel, Mr. Alfred, re appointment of,

etc., as Harbour Commissioner of Que-

bec 71

Grazing Leases, documents relating to.. 112

"Grilse," H.M.C.S. re inquiry into

damages sustained by 164

H
Halifax and Eastern Railway, naming of

Stations on 15-0

Halifax Herald, Evening Mail, and Royal
Print and Lithographing Co., Halifax. 257

id Translation Staff, correspond-
ence with Chief of, 1917 215

Harbour improvements at Tracadie, Co.

of Antigonish, N.S., 1916 126

H;irrigan Cove Wharf, Halifax Co, re-

pairs, etc., to, in 1914-1915 120

Harvesting furloughs granted to men after

enlistment, etc 107

High Commissioner's Office, names of

staff, etc 96

Horses for war purposes bought in

Canada 92

Hydrometric Survey of British Colum-
bia 1915 25e

Hydrometric Survey of Manitoba 1915.. 25/

Hydrometric Surveys (Stream Measure-

ments), Report of 1915 25<

I

Immigration Service in city of Montreal,

No. of persons, etc , employed in. . . . 83

Immigration Service and Land settlement,

correspondence between Federal Gov-
ernment and provinces, re 82

.ation of Supt. of, re advertising in

United States newspapers for farm
hands 113

Imperial War Conference, papers, re,

1917 42o

Imperial War Conference, extracts from

Minntcu of 42a

I

Indian Affairs, Report of Department of,

year ended March 31, 1916 27

Inland Revenues, Reports, Returns and
Statistics of, year ended March 31,

1916 12, 13, 14

Insurance, Report of Superintendent of,

year 1916 8

Insurance Coys. Abstract statement of,

year 1916 9

Interior Department, number of clerks,

etc., belonging to inside service, paid

from outside service ! 1

Interior Department, Annual Report of,

year ending March 31, 1916

Inverness Harbour, N.S., re opening of. . 248

J

Jones, C. G., Surgeon-General, Interim

Report of, on Army Medical Service.. 90b

Judges, Province of Quebec, travelling

expenses of, etc 174

K
Kelly, Thos., re treatment of, in Stony

Mountain Prison 145

King's Regulations and Orders for the

Army If'.".

King and Wallace Shipyards, Ltd., re

contract for delivery of wooden auxi-

liary ship 267

Kitsilano Indian Reserve Report on.. .. So

L
Labour report of, for year ending March

31, 1916 36

Lambert, Hyppolite, re cancellation of

mail contract to 182

Lamond and Harrison, re contract for

construction of one wooden auxiliary

ship 2G7

Lebel, Polydore, re suspension of, as engi-

neer on Intercolonial Railway, in 1!<16.

Le Blanc, Maurice, Department of Public

Works, Co. of Bonaventure, re travel-

ling expenses of 240

Librarians of Parliament, Report of Joint

do 4

Liquor, Return re amount of, brought

into Canadian Territories, 1916 147

List of shipping of Dominion of Canada
to 1915 22

List of shareholders in Chartered Banks
on December 31, 1915 6

Local Tribunals, Copy of "Gazette," 12th

September, containing list of 27C

Lucevllle Station, I.C.Ry., re changing of

name of Saint Luce, to US
Lyall & Sons, re contract of, between

Government and, for rebuilding Parlia-

ment Buildings 105
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M
Mails:—
Contract to J. C. Shields and others tor

carrying mails from Asheroft to Fort
George, B.C 139

Documents re contract from Tatama-
gcuche to New Annan, N.S 99

Documents re contract between Grand
River and Fourchu, N.S 231

Rural routes established in Qu'Appelle

since January 1916, also date of . . . . 272

Mail route, change in Margaree-Inver-

ness, to other points 273

Male persons, regulations re departure of,

from Canada, Order in Council re. . . . 162

Manitoba Hydro-metric Survey, 1915.. .. 25/

Manitoba Legislature Act passed by,

amending the "Jury Act" 14

Manual of Military Law, 1914 196

Margaree Harbour, pier at 246

Margaree Harbour, breakwater at 246a

Marine and Fisheries, Report of, years

1915-1916. 21

Marine Agency at Pictou, N.S., re closing

of, etc., in 1916 91

Marine and Fisheries, supplement to Re-

port of, (Steamboat Inspection) . . . . 23

Members of Parliament, names of, belong-

ing to overseas forces, etc 109

Members of Parliament, names of, belong-

ing to overseas forces, supplementary. 109<

Members of Parliament, names and num-
ber of, serving with forces 109Z

Members of Parliament, names, supple-

mentary 109(

Members of House of Commons, names of,

serving or have served with Canadian

army 109

Members of House of Commons, names of

serving or have served with Canadian

urmy 109c

Members of House of Commons, names of,

number of, date of appointment, etc. . 109i

Members of House of Commons, serving

or have served in Canadian army. . . . 109<

Merchandise, re quantity of, exported into

foreign countries since August 1, 1914,

etc 207

Military Hospital at Halifax, Report of

Commission respecting 170

Military Hospitals Commission, Report of

work of, to date 1917 158

Militia Council, Report of, year ending

March, 31. 1916

Militia General Orders promulgated to,

1915 to 1917 94

Militia and Defence, ex-Minister of, cor-

respondence between Premier and.. .. 160

Militia, pepartmeot of, r< aonounl -

advert ing Coi recrulti i i anada . . . . 171

M
Military Staff. North Vancouver, names,

duties, salaries, etc 235
Military Division No. 6, Halifax, names,

occupation, salaries, etc :

Military Service Council, Order in Council,

appointing to assist administration of
Military Service Act 269

Mines Branch, Department of Mines, Re-
port of 1915 26o

Mines Department, Geological Survey,
Report 26

Miscellaneous Unforeseen Expenses, state-

ment re, from 1916 to 1917 51

Mc

McCuaig, Clarence J., correspondence be-
tween Department Militia, and first

purchasing committee 263
McFarlane, Dan, re claim of, against De-
partment of Railways, 1917 151

McKee, A. J., and T. J. Drummond, The,
vessels 149

McLeod, Sir Ezekiel, Hon. Louis Tellier,

Report of re Hon. Robert Rogers.. .. 230

N
Xational Battlefields Commission, State-
ments re Receipts and Expenditures. . 55

Xational Service Board of Canada, Orders
in Council, re establishment of 46

Xaturalization, certificates of, to Alien
enemies, Order in Council, recommend-
ing 275

Xaval Service :

—

Amendments to regulations, re pay,
allowances, and pensions to invalided
men from Naval Service 43g

Canadian Biology, 1915-1916 3ga
Copies of Orders in Council re super-
annuation of Blair Kent in Naval Ser-

vice Department, also command
money

; Hardlying money ; establish-

ing rates of pensions ; regulations

for enrollment of men in volunteer
Xaval Reserve,

. and order made
under War Measures Act re persons
of enemy landing in Canada. ... 43

Copy Order in Council, re payment and
Specialist allowances to overseas
division 43<J

Extract from Order in Council, r«

Regulations respecting Separation

Allowance payment •; ,i

Extract Order in Council, No 1T>",

re pay, allowances and pensions.. *

[Extract Order in Council, No. W71,
r. pay, allowances .wi<: pensions.. •*.«

Radiotelegraph regulation of

amendment to ; i &
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Regulations re rank of '"'hief Skipper

in

Regulations re persons on stores,

wharves, etc , on which ammunition

is handled. Order in Council re-

specting

Regulations re pay and allow

to men after discharge. Order in

Council respecting

Report of Department of, for year end-

ing 1916

Report of Fisheries Branch of Naval

e, 1915-1916

Report of Department of year 1916..

Travelling allowances. Officers and

men of, also allowances re lodging,

etc

Defence of Canada, order. Order In

Council re

News print paper, Order in Council, re

exportation, price, sale, transport, and

control of

Newspapers, " Le Canada," "La Presse,"

"La Patrie," " Le Pays." "La V

and " La Soleil." amounts

O'Connor, Commissioner, re cost of living,

Reports of, re sugar

O'Connor, Commissioner, re cost of Living:,

rts of, re Anthracite coal

O'Connor, Commissioner, re cost of living,

cold storage conditions in Canad i
.

Okanagan Telephone Coy

Oliver equipment

Overseas Forces, re number of appli-

cants rejected on account of physical

unfitness, etc

Overseas Forces, number of men enlisted

for, number since discharged, and where.

Orders in Council, Copies of :

—

Re appointment of Parliamentary

Under Secretary of State for Extei

nal Affairs /

/,-. appointment of Parliamenl

tary. Department Militia and De-

R, appointment Minister of Overseas

Military Forces from Canada in

Unite l Kingdom
Respecting, wheat Hour, and Semolina

imported into Canada free of duty..

Ottawa Improvement Commission, Re-

ceipts and Expenditures, 1916

P
Parliament Buildings, re claims of losses

by fire at, 1916

Parliamentary National Bervlce Commis-

sion, correspondence re

Parliamentary term, War extension of. .

43c

436

4 3 I

38

43/

4.-,/i

114

216

1S9

190

210d

249

108

1 13

1 13(1

41

106

53

Patriotic Fund, amounts subscribed and
voted, amounts by provinces, counties,

etc noa
Patriotic Fund, amounts paid into, pro-

mised, etc no
Patenaude, Hon. E. L., Letter of, to

Prime Minister re resignation 20>;

Pearson's post office, Nipissing, change
of location of 17'.'

Penitentiaries, Report of Minister of Jus-

tice, year 1916 34

Pension Regulations, copies of Order in

Council respecting 168

Pensions of officers or dependents, r

change of, between Imperial and Can-
adian Governments

Pensions and separation allowances, otli-

cers, warrant officers, etc 238

Pier at Margaree Harbour, N.S 2K
Postmaster General, Report of year ended

March 31. 1916 24

Post Office, Canard and Splitlog, petitions,

etc.. re 89

Post Office, Pearson's re removal of, etc. 179

Post Office, Department, number in paid

from outside service, names, salary,

etc 227

Printing of Parliament, Reports of re

economy in printing public documents. 1S3

Proprietary or Patent Medicine Act, re

petitions for repeal of, from Physicians,

etc 259

Public Accounts of Canada, year ended
March 31, 1916 2

Public Works, Report of Miniater of

year ended March 31, 1916 19

Public Works, expenditures made by,

since 1916 in different provinces of

Canada, etc 130

Public Printing and Stationery,. 1916.. 32

Q
Quebec and Saguenay Ry. Co., Quebec

Railway, Light and Power Co., Lot-
biniere and Megantic Railway Co., and
Quebec Railway, Light, Heat and Power
Co., copy of agreement between Gov-
ernment and 4g

Quebec and Saguenay Railway Co., etc.,

Exchequer Court proceedings, re.. .. 48a
Quebec and Saguenay Railway Co., Judg-
ment by court fixing price paid Cor, etc. 486

Quebec City Board of Trade, correspon-

dence between, and Premier re Report
of Commission on Railways 239

R
legraph Regulations, Amend-

ments to. i

Radiotelegraph Regulal ions, Amendments
to re ship Btatlons within Canadian har-

bours 50a
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B
Railway Commissioners, Report of Board

of year 1916

Railway Transport Commission, Report of

1917

Railway Subsidies, amounts expended in

Canada years, 1912, 1913, 1914, and
1915

Railway Employees' Magazine, re estab-

lishment of, etc

Railways and Canals, Report of Depart-
ment of year 1916

Railway Statistics 1916

Rails taken up on G.T.P. Railway.. ..

Rails, sent to France for use of, in war.

Recruiting Officers, chief, or special, names
and rank of, since beginning of war. .

Recruiting in P. E. Island, names, ad-

dresses, etc., of parties engaged therein.

Recruiting Officers, names and number of

appointed in Province of Quebec, etc.

Recruiting of soldiers for overseas ser-

vice, statistics re

Refund of Customs duties, etc., state-

ment re

Refund of Tolls or duties from Depart-

ment of Marine and Fisheries 1916..

Registrars for purposes of Military Ser-

vice Act, Order in Council, appointing

to Provinces of Canada
Returned Soldiers, correspondence re be-

tween Federal and Provincial Govern-

ments
Returned Soldiers, Order in Council re

preference in appointments to Civil

Service

Returned soldiers, number of, receiving

employment from the Government.. ..

Rogers, Hon. Robert, McLeod-Tellier, Re-

port, re

Rogers evidence, exhibits, connected with

McLeod-Tellier, Report concerning. . . .

Rogers, Hon. Robt, correspondence be-

tween, and the Premier of Canada, re

resignation

Roseberg. P O. correspondence, re change

of location of

Ross Rifle, Papers re withdrawal of, from

service

Ross Rifle. Order In Council, re taking

over of. by Government of Canada. .

Ross. Sir Charles. Copy of contracts, etc.

Ross Rifle, 'late, and number of last

ordered, recommendation for. etc.. ..

Roy, Leon, appointment of. as interpreter

Department of Interior, and also dis-

missal

Royal Canadian Navy, re allowance to

accountant officers In receiving ships..

20

20Z

146c

14C

233»

226f

226

143?

75

Royal North West Mounted Police, cancel-
lation of agreements between Govern-
ments of Manitoba, Saskatchewan and

2 Op Alberta, re services in those provinces.
Royal North West Mounted Police, re ter-

minations of agreements between Gov-
ernment of Canada and Provincial
Governments

Royal North West Mounted Police, Report
of year 1916

Royal Society of Canada, statements of
receipts and expenditures, 1916.. ..

S

Salmon Nets, correspondence re removal
of, from parts of coast of Inverness
Co

Salt, correspondence re supply of, for
fisheries of Maritime Provinces

Sealers of B.C., documents re claims of,

under last treaty with United States..
Secretary of State, Report of year 1916.
Seed Commissioner, Order in Council,
appointing, and authorizing purchase of
seed wheat, etc

Seizure of certain fishing boats, tackle,
etc., Straits of Northumberland, 1916

Sevigny, Hon. Albert, correspondence
between, and Sergeant-at-Arms. .

Seventy-eighth Highlanders of N.S.,

name and rank of officers In 1914..
Shields, J. C, Inland Express Co., con-
tract for carrying mails from Ashcroft
to Fort George, B.C

Ship Harbour Lake, N.S., re sale of tim-
ber from, to Mr. Andrew Webber.

'ockeye Salmon, papers re prohibition of
export of, from B.C

Soldiers, alleged maltreating of. in
Quebec, evidence collected re

Southern Slav Committee, memo, pre-
sented by. re aspirations, claims, etc., of
Slavs

State and Mines. Departments, number of
employees in from 1911 to 1917, inclu-
sive

statute passed by Manitoba, intituled

:

" An Act to amend the Jury Act,"
Papers, re

Stenographic reporting for different com-
missions, amount paid for

stenographic reporting for different com-
missions, amount paid for

Stoning of Troop trains. Report of Com-
mission of Inquiry

storm Signals, re appointment of a man
In charge of, at Grand Etang and M ir-
garee Harbour

Sydney Dally Post, newspaper, re amount*
paid co by Government since 1911.. ..

86

ie;

218

23

23 (

260

177

111

137

70

70a

28

54

169

211

268

29

144

253

187

262

139

84

72

173

228

138*

140

203

203a

171

271

!6<
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Tait, Sir Thomas, correspondence re

appointment, etc., to Nat
Board 87

Tait, Sir Thomas, correspondence addi-

tional re appointment, etc., to National

Service Board *7<i

Target practice rod, correspondence re

between Department Militia, War Pur-

chasing Commission, and British War
Office 254

Telegraph Statistics of Canada, 1916.. .. 20/

Telephone Statistics of Canada, year 1916. 20d

Temporary Loans, Statement of, from

1916 to 1917 52

Territorial defence of Province of Que-

bec, correspondence with Armand La-

vergne re 191

Thetford Mines, P.Q., correspondence re

labour trouble at 103

Tidal waters of Province Quebec, rights

of fishing in 251

Topographical Surveys Branch, Report of

1915-1916 25!

Trade and Commerce :

—

Report of Department of, Part I, 1916. 10

Report of Department of, Part II, 1916 10<

Report of Department of, Part III.

1916 101

Report of Department of, Part IV,

1916 10<

Report of Department of, Part V,

1916 10<

Report of Department of, Part I,

1916 10«

Report of Department of, Part VII,

1916 10;

Trade Unions, Annual Return, re 62

Trade Commission to Great Britain,

France and Italy, 1916, Report of.. 221

Transcontinental Railway, Report of

Commission of, 1916 37

Transcontinental Railway, List of points

where rails removed 146!

Transcontinental Railway, List of points

where rails removed 146c

Tribunals, Local, Copy of Gazette con-

taining list of 276

u
Unclaimed Balances in chart (-red banks

of Canada, December 31, 1915.. .. 7

V
Vale Railway, Copy of agreement con-

cerning lease of 47

Vancouver, Documents re purchase of

land in, for purpose of an Armoury
since 1913 232

Veterinary Director General, Report of

year 19 1C 15fc

Victoria Bridge, Montreal, Copy of Order

in Council, increasing toll rates on.. 117

W
War Purchasing Commission, Report of

L916, inclusive

War Conference. Papers relating to, in

1917

War Measures Act, re British ships in

Canada, etc., requisition of, for war
purposes

YV.ii- Badges, Rules and Regulations re

for members of Canadian Expeditionary

Force

Ward Fisher, Inspector of Fisheries,

Western Nova Scotia, disbursements

of 1912-1913

Wet Canteen system overseas, corres-

pondence re abolishment of

Wharves :

—

" at Upper Prospect, N.S., 1915.. ..

" at Shad Bay, repairs to, in 1915..
" at Mushaboom Harbour, N.S., in

1913
" at Port Dufferin West, Halifax Co.,

N S ., in 1913-14
" at Port Dufferin East, Halifax Co.,

N.S., in 1916
" at Bcum Secum West, Halifax Co.,

N.S., construction of, at
•' at McKay's Toint, extension of and

repairs to

" at Craignish, N.S
" at Harrigan Cove, Halifax Co., N.S.,

repairs to, in 1914-1915
" at Isle Perrot, Vaudreuil, Pointe

Cavagnal, Hudson, etc

" at Finlay Point, N.S
" Breakwaters, etc., Co. of Anti-

gonish, N.S
" of the Government at Crose Point,

New Carlisle, etc., Quebec
" at Marble Mountain, N.S
" at Port Hood, N.S

Correspondence re wharves at Isle

Perrot Sud, Vaudreuil, Pointe

Cavagnal, etc

< 'orrcspondence rt wharves at Isle

Perrot North, South, Vaudreuil,

Pointe Cavagnal, Hudson, etc. . .

.

Breakwaters and other public
works, Co. of Guysboro, N.S

Wheat, wheat flour, semolina, Oruer in

Council re

Whitehead, N.S., life eaving station at,

Order in Council referring to
Willis Keizer, application of re Fishing

weir at Square Cove, N.S
Wooden Auxiliary Sailing Ships. Con-

tracts for,

—

42

Yukon Territory, Ordinances of . . .

.

Vukon Territory, Orders in Council
Government of

Yukon Territory, Orders in Council
Government of 1917

20$

204

124

125

129

131

132

133

199

202

120

122b

242

243

244

245

24 7

1 "2

122a

250

106

27S

166

76

rcb
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LIST OF SESSIONAL PAPERS

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

and when Presented to the Houses of Parliament; the Names of the Senator or

Member who moved for each Session-al Paper, and whether it is ordered to be

Printed or not Printed.

CONTENTS OF VOLUME 1.

• This volume is bound in three parts.)

1. Report of the Auditor General for the year esded 31&t March, 1916, Volume 1, Parts a h and

A to K ; Volume II, Parts L to U ; Volume III, Parts V to Z ; Volume IV. Part ZZ.

Presented by Sir George Foster April 19, 1917.

Printed for distribution aiid sessional papers.

CONTENTS OF VOLUME 2.

2. The Public Accounts of Canada, for the fiscal year ended March 31, 1916. Presented by
Sir Thomas White, February 1, 1917. . .Printed for distribution and sessional papers.

3. Estimates of sums required for the service of the Dominion for the year ending on the

31st March, 1918, and in accordance with the provisions of "The British North
America Act, 1867," the Governor General recommends these Estimates to the House
of Commons. Presented by Sir Thomas White, January 31, 1917.

Printed for distribution and sessional pap< rs.

4. Supplementary Estimates of sums required for the service of the Dominion for the year

ending on the 31st March, 1917, and, in accordance with the provisions of "The British

North America Act, 1867," the Governor General recommends these Estimates to the

House of Commons. Presented by Sir Thomas White, February 5, 1917.

Printed for distribution and sessional papers.

5. Supplementary Estimates of sums required for the service of the Dominion for the

ending on the 31st March, 1918. Presented by Sir Thomas White, August 17. 1917.

Printed for distribution and sessional papers.

6. List of Shareholders in the Chartered Banks of the Dominion of Canada as on I

31, 1915. Presented by Sir Thomas White. January 25, 1917 .Vy( printed.

7. Report on certified cheques, drafts or bills of exchange, dividends remaining unpaid and
unclaimed balances in Chartered Banks of the Dominion of Canada. f<

upwards prior to December 31, 1915. Presented by Sir Thomas White, January 25,

1917 Xot pi

CONTENTS OF VOLUME 3.

(

(This volume l8 bound In two |mii> )

8. Report of the Superintendent of Insurance for the year 1916, Presented bj

White, July 27, 1917 Printed for distribution ami sessional papers.

9. Abstract «'f Statements of Insurant Companies In Canada for the year ended December
31, 191C. 1 'resented l«v Sm Thomas Win!., May 2, 1!U7.

Printed for distribution mui sessional ;

9
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CONTENTS OF VOLUME 4.

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

1916: Part I.—Canadian Trade (Imports in and Exports from Canada). Presented

by Sir George Foster. April 19, 1917.. ..Printed for distribution and sessional papers.

CONTENTS OF VOLUME 5.

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

I91g;—Part II.—Canadian Trade with France, Germany, the United Kingdom and the

United States. Presented by Sir George Foster, January 23, 1917.

Printed for distribution and sessional papers.

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

1918.—Part III.—Canadian Trad.' with British and Foreign Countries (except France,

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

April 19, 1917 Printed for distribution and sessional papers.

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

1916 (Part IV, Miscellaneous Information). Presented' by Sir George Foster, June 4,

1917 Printed for distribution and sessional papers.

9

CONTENTS OF VOLUME 6.

10'/. Report of the Department of Trade and Commerce, Part V—Grain Statistics, compiled by

the Inspection Branch of the Department, Ottawa, for the fiscal year ended March 31,

1916, the crop year ended August 31, 1916. and the season of navigation ended

December 14. 1916; and Report of the Board of Grain Commissioners. Presented by

Sir George Foster, June 8, 1917.. .. Printed for distribution and sessional papers.

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

1916 (Part VI.—Subsidized Steamship Services, with Statistics showing Steamship

Traffic to December 31, 1916, and Estimates for fiscal year 1917-1918). Presented by

Sir George Foster. May 3, 1917 Printed for distribution and sessional papers.

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

1916: Part VII—Trade of Foreign Countries, Treaties and Conventions. Presented

by Sir George Foster, 1917 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 7.

11. Report of the Department of Customs for the year ended March 31. 1916. Presented by

lion. Mr. Reid, January 29. 1917.. ..Printed for distribution and sessional papers,

CONTENTS OF VOLUME 8.

12 13, 14. Reports, Returns and Statistics of the Inland Revenues of the 2/uminio

da, for the fiscal year ended March 31, 1916. Pari I.—Excise. Part II.—Weights

and Measures, Gas and Electricity, Pari III.—Adulteration of Foo'd Presented by

Sir James Lougheed, January 26, 1917. . .Printed for distribution and sessional papers.

15. Report of the Minister of Agriculture for the Dominion of Canada, for the year ended

March 81, 193 tted by Hon, Mr. Burrell, January 26, 1917.

Printed for distribution and sessional papers.

15a. Report of the Dairy and Cold Storage Commissioner for the fiscal year ending March 31,

1916 (Dairying, Fruit, Extension of Markets and Cold Storage.) Presented by Hon

Air. Burrell, 1917 ,, ... Kot printed.

10
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CONTENTS OF VOLUME 8—Concluded.

15^. Report of the Veterinary Director General for rhe year ending: March 31, 1916. Presented
by Hon. Mr. Burrell, 1917 Printed for distribution and sessional papers.

15c. Report on "The Agricultural Instruction Act," 1915-16, pursuant to Section 8, Chapter
5 of 3-4 George V. Presented by Hon. Mr. Patenaude, January 31, 1917.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 9.

(This volume is bound in two parts.)

16. Report of the Director and Officers of the Experimental Farms for the year ending 31st

March, 1916.—Volumes I, II and III. Presented by Sir George Poster, August 13, 1917.

Printed for distribution and sessional papers.

17. Criminal Statistics for the year ended September, 1915. (Appendix to the Report of the

Minister of Trade and Commerce for the year 1915.) Presented by Sir George Foster,

1917 ..Printed for distribution and sessional papers.

18. Return of By-elections for the House .of Commons of Canada held during the year 1916.

Presented by Hon. Mr. Speaker, 1917 Not printed.

CONTENTS OF VOLUME 10.

19. Report of the Minister of Public Works on the works under his control for the fiscal

year ended March 31, 1916. Presented by Hon. Mr. Rogers, Jajiuary 26, 1917.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 11.

20. Annual Report of the Department of Railways and Canals, for the fiscal year from April

1, 1915. to March 31, 1916. Presented by Hon. Mr. Cochrane, April 19, 1917.

Printed for distribution and sessional papers.

20a. Canal Statistics for the season of Navigation, 1916. Presented by Hon. Mr. Reid, May 7.

191" Printed for distribution and sessional papers.

20b. Railway Statistics of the Dominion of Canada, for the year ended 30th June, 1916. Pre-
sented toy Hon. Mr. Cochrane, April 21, 1917.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 12.

20c. Eleventh Report of the Board of Railway Commissioners for Canada, for the year ending
31st March, 1916. Presented by Hon. Mr. Cochrane, January 23, 1917.

Printed for distribution and sessional papers.

20d. Telephone Statistics of the Dominion of Canada, for the year ended June 30, 1916. Pre-
sented by Hon. Mr. Cochrane, April 19, 1917.

• Printed for distribution and sessional papers.

20''. Rxpress Statistics of the Dominion of Canada, for the year ended June 30, 1916. Pre-

sented by Hon Mr. Cochrane, April 25, Hi 17.

Printed for distribution and sessional papers.

20/. Telegraph Statistics of the Dominion of Canada, for the year ended June 30, 1916. Pre-

sented by Hon. Mr. Cochrane, April 19, L917.

Printed for distribution and sessional ;>

20v. Report of the Royal Commission appointed to consider the general problem of transporta-

tion in Canada, comprising:—Report of Sir H, F. Drayton and Mr. \V M \

Report of Mr. a. ii. Smith; and, appendices a ami B, being Report <>f appra
d nadian Northern Rallwaj System and Qranti Trunk Pacific Railway, by Mi

V. Swain, C.B. Presented by Sir Thomas White, Jl:i; L'. I'M 7.

I'tinle,) f„r distribution and srssioiiiil ;>i/> • «

11
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CONTENTS OF VOLUME 13.

21. Forty-ninth Annual Report of the Department of Marine and Fisheries, for the yeai

1915-16— Mai Presented bj Hon. Mr. Hazen, January 23, 1917.

1'rintcd for distribution and sessional papers.

22. List of Shipping is-ued by the Department of Marine and Fisheries, being a list of vessels

on the Registry Books of the Dominion of Canada, on the 31st day of December, 191 C.

Presented by Hon Mr. Hasen, September 4, 1917.

Printed for distribution and sessional popi rs.

23. Supi • m< i it to the Forty-ninth Annual Report of the Department of Marine and Fisheries

for the fiscal year 1915-16. (Marine)—Steamboat Inspection Report. Presented by

Hon. Mr. Hazen. April 19, 1917 Printed /or distribution and sessional papers-

CONTENTS OF VOLUME 14.

24. Report of the Postmaster General for the year ended 31st March, 1916. Presented by

Hon. Mr. Blondin, February 1, 1917. . .Printed for distribution and sessional papers.

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

Hon Mr. Roche. January 22, 1917.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 15.

256. Annual Report of the Topographical Surveys Branch of the Department of Interior,

1915-16. Presented by Hon. Mr. Roche, June 19, 1917.

Printed for distribution and sessional papers.

25c Report of Hydrometric Surveys (Stream Measurements), for the calendar year 1915.

Presented by Hon. Mr. Roche, April 19, 1917.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 16.

25d. Fifteenth Report of the Geographic Board of Canada for year ended March 31, 1916.

Presented, 1917 Not printed.

25c. Report of the British Columbia Hydrometric Survey for the calendar year 1915 (Water

Resources Paper No. 18 of the Dominion Water Power Branch, Department of the

Interior). Presented by Hon. Mr. Roche, July 5, 1917.

Printed for distributio)i and sessional papers,
i

25/. Progress Report of the Manitoba Hydrometric Survey for the calendar year 1915 (Water

Resources Paper No. 19 of the Dominion Water Power Branch, Department of the

Interior). Presented by Hon. Mr. Roche, July 7, 1917.

(.el for distribution and 1 ZaOiOnal papers.

CONTENTS OF VOLUME 17.

26. Summary Report of the operations of the Geological Survey, Department of Mines, for

the calendai year, 1916. Presented by Hon. Mr. Meighen, August 28, 1917.

Printed for distribution and sessioiial papers.

26". Summary Report of the Mines Branch of the Department of Mines, for the calendar year

ending 31st December, 1915. Presented by Hon. Mr. Patenaude, April 19, 1917.

I'i Inted for distribution and sessional papers.

12
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CONTENTS Or VOLUME 18.

27. Report of the Department of Indian Affairs for the year ended March 31, 1916. Pre-
sented by Hon. Mr. Roche, January 22, 1917.

Printed for distribution and sessional papers.

28. Report of the Royal Northwest Mounted Police, 1916. Presented by Sir Robert Borden,

April 19, 1917 Printed for distribution and sessional papas.

CONTENTS OF VOLUME 19.

29. Report of the Secretary of State of Canada for the year ended March 31, 1916. Presented

by Hon. Mr. Roche, August 18, 1917 Printed for distribution and sessional papers.

30. The Civil Service List of Canada for the year 1916. Presented 1917.

Printed for distribution and sessional papers.

31. Eighth Annual Report of the Civil Service Commission of Canada for the year ended
August 31, 1916. Presented by Hon. Mr. Patenaude, April 19, 1917.

Printed for distribution and sessional papers.

32. Annual Report of the Department of Public Printing and Stationery for the fiscal year
ended March 31, 1916. Presented by Sir Robert Borden, July 31, 1917.

Printed for distribution and sessional papers.

33. Report of the Secretary of State for External Affairs for the year ended March 31, 1917.

Presented 1917 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 20.

34. Report of the Minister of Justice as to the Penitentiaries of Canada for the fiscal

ending March 31, 1916. Presented 1917.. .Printed for distribution and sessional papers.

35. Report of the Militia Council for the Dominion of Canada; for the fiscal year ending
March 31, 1916. Presented by Sir A. E. Kemp, February 3, 1917.

Printed for distribution and sessional papers.

36. Report of the Department of Labour for the fiscal year ending March 31, 19>6. Pre-
sented by Hon. Mr. Crothers, January 22, 1917.

Printed for distribution and sessional papers.

36". Ninth Report of the Registrar of Boards of Conciliation and Investigation of the pro-
ceedings under "The Industrial Disputes Investigation Act, 1907," for the fiscal year
ending March 31, 1916. Presented by Hon. Mr. Crothers. January 22, 1917.

Printed for distribution and sessional papers.

37. Twelfth Annual Report of the Commissioners of the Transcontinental Railway, for the
year ended March 31, 1916. Presented by Hon. Mr. Cochrane, April 19. 1917.

Print(d for distribution and sessional papers.

CONTENTS OF VOLUME 21.

38. Report of the Department of the Naval Service, for the fiscal year ending Mn.i h 31,

Presented by Hon. Mr. Hazen, January 22, 1917.

Printed for distribution and sessional papers.

38". Supplement to the Sixth Annual Report of the Department of Naval Service, Fisheries

Branch,—Contributions to Canadian Biology, being studies from the biological stations

of Canada, 1915-1916. Presented by Hon Mr. Hazen, June 4, 1917.

Printed for distribution and sessional ;

38c Lobster Conservation in Canada, by A P. Knight, MA.
Printed for distribution and eeseioni

39. Forty-ninth Annual Report of the Fisheries Branch of the Department of t! .

Service, 1915-16. Presented bj Hon. Mr. Hazen, January 2 2, 1917.

P '((/ for distribution and sessional
\

13
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CONTENTS OF VOLUME 81—Continued.

40. The Report of the Joiir. Librarians of Parliament Presented by Hon. Mr. Speaker
January 19, 1917 .Yo. printed.,

41. Copies of Orders in Council, a9 follows:

—

P.C. 1917, dated the 15th day of July, 1916, respecting the appointment of a

Parliamentary Under Secretary of State for External Affairs during the continuance

of the war.

P.C. 2576, dated the 21st day of October, 1916, respecting the appointment of Hugh
Clark, Member of the House of Commons for the U District of North Bruce,

to the position of Parliamentary Under Secretary for Kxernal Affairs, during the con-

tinuance of the present war.

P.C. 1720, dated the lT.th clay of July, 1916, respecting the appointment of a Par-

liamentary Secretary of the Department of Militia and Defence, during the continu-

ance of the present war.

P.C. 1730, dated the 19th day of July. 1916, respecting the appointment of Fleming

Blanchard McCurdy, Member of the House of Commons for the Electoral District of

Shelfcurne and Queens, to the position of Parliamentary Secretary of the Department

of Militia and Defence, during the continuance of the present war.

P.C. 2651, dated the 2Sth day of October, 1916, respecting the establishment of a

ministry in London charged with the administration of the overseas forces of Canada,

and the direction and control of the expenditures abroad in connection therewith.

P.C. 2656, dated the 31st day of October, 1916, respecting the appointment of

Honourable Sir George Ualsey Perley, to the position of Minister of Overs :as .Military

Forces from Canada in the United Kingdom. Presented by Sir Robert Borden, January

,17 Printed for sessional papers only.

42. Papers relating to the Imperial War Conference, 1917. Presented by Sir Robert Rorden.

January 22, 1917 Printed for sessionul papers only.

42<i. Copy of a Parliamentary Paper (Cd. 856«), containing extracts from the Minutes of the

Proceedings of the Imperial War Conference, 1917, and Papers laid before the Con-

ference. Presented by Sir Robert Borden, June 15, 1917.

Printed for distribut i>>n and sessional p

43. Copies of Orders in Council, as follows:

—

P.C. 64-l.r)-25, dated the 29th June, 1916, authorizing the superannuation of Mr.

Silas Blair Kent, a clerk in Sub-division " B " of the First Division, employed as

chief fishing bounty officer of the Naval Service Department.

P.C. 3192, dated 30th December, 1916, Regulations governing the payment "t"

Separation Allowance in the Royal Canadian Navy and Royal Naval Canadian Volun-

teer Reserve.

P.C. 3108, dated 19th September, 1916, Regulations governing payment of "Com-

mand Money " to officers on " Special Service," etc., in the Royal Canadian Navy.

P.C. 2942, dated 29th November, 1916, Regulations governing payment of "Hard-

lying Money " in the Royal Canadian Navy.

P.C. LM12. dated 11th October, 1916, Amendment to Order in Council P.C. 1334,

dated 3rd June, 1916, establishing Rates of Pensions for the Military and Naval Forces

of Canada.

P.C. 2130, dated 9th September, 1916, Regulations for enrolment of men In the

Royal Canadian Volunteer Reserve for service in the Royal Navy.

P.C. 1939, dated 18th August, 1916, Order made under War Measures Act, 1914,

to reduce risk of persons of enemy nationality landing in Canada under guise of

neutrals. Presented by Hon. Mr. Hazen. January 22, 1917 Not printed.

43". Copy of extract from Order in Council No. P.C. 9 12. dated 5th April, 1917, with reference

to Regulations governing the Payment of Separation Allowance in the Royal Canadian

Navy. Presented by Hon. Mr. Hazen. June 11. 1917 Not printed.

43^. Copy of extract from Order in Council No, P.C. 1397, dated 21st May. 1
'- • 1 T : Rules .nil

Regulations to apply to persona who ire employed in or who are in or in the vicinity

of any store, wharf, etc., in or upon which any ammunition, etc., is handled. Pre-

sented by Hon. Mr Hazen, June : t. 1917 No! printed.

H
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CONTENTS OF VOLUME 21—Continued.

43c. Copy of Extract from Order in Council No. P.C. 1576, dated 11th June, 1917: Regulations
instituting the rank of Chief Skipper and Skipper in the Royal Canadian Navy. Pre-
sented by Hon. Mr. Hazen, June 2-0, 1917 Xot printed.

43rf. Copy of Order in Council, P.C. 69/1774, dated 23th June, 1917, containing Regulations
for the Payment of Specialist Allowance to R.N.C.V.R. and R.X.C.V.R. Overseas
Division. Presented by Hon. Mr. Hazen, July 9, 1917 Xot printed.

43'. Copy Extract from Order in Council, P.C. No. 17S3, dated 29th June, 1917:—Rules and
Regulations governing the issue of Pay, Allowances and Pensions, Department of the
Naval Service—Copy Extract from Order in Council, P.C. No. 1S71, dated 6th July, 1917

;—Amendment to the Regulations for the payment of Separation Allowance to the
dependents of those on Active Service under the Naval Service Department. Presented
by Sir James Lougheed, July 12, 1917. (Senate) Xot printed.

43/. Extract from Order in Council, P.C. 1993 of the 17th July, 1917: Scale of Subsistence
Allowances to Officers and men of the Naval Service when travelling on duty.—And
also,—Extract from Order in Council, P.C. 1994 of the 17th July, 1917: Scale of
Allowances in lieu of lodging, provisions, fuel and light, for Officers and men of the
Naval Service. Presented by Hon. Mr. Hazen, August 6, 1917 Xot printed.

43*7. Extract from Order in Council, P.C. 2105, dated 9th August, 1917: Amendmants to regu-
lations for the issue of pay, allowances and pensions to officers, warrant officers and
men invalided, etc., from the Naval Service, Presented by Hon. Mr. Hazen, August
27

>
1917 Not printed.

43>i. Extract from Order in Council ("Defence of Canada Order"), P.C. No. 2277. dated the
17th August. 1917:—Amendments respecting "Naval Service. The Senate. .Not printed.

43i. Extract from Order in Council, No. P.C. 2433, dated 1st September, 1917 :—Regulations
re Pay and Allowances to Officers and Men after discharge from the Canadian Naval
Service. The Senate Not printed.

44. Correspondence relating to the withdrawal of the Ross Rifle from the Canadian Army
Corps. Presented by Sir Robert Borden, January 22, 1917.

Printed for sessional papers only.

45. Report of the War Purchasing Commission, covering period from its appointment on May
8, 1915, to December 31, 1916. Presented by Hon. Mr. Kemp, January 23, 1917.

Not printed.

46. Copies of Orders in Council respecting the establishment of a National Service Board of
Canada, and appointments thereto, under the provisions of the War Measures A •

1914. Presented by Sir Robert Borden, January 23, 1917.

Printed for sessional papers only.

47. Copy of Agreement between His Majesty the King and The Acad pany, Ltd..
concerning the lease of the Vale Railway. Presented by Hon. Mr. C J inuary
23.1917

. .Xot printed.

48. Copy of Agreement between His Majesty the King and The Quebec and Saguenay Rail-
way Co.. The Quebec Railway Light, and Power Co. The Lotbinieiv and Bfegantla
Railway Co., and The Quebec Railway Light Heat and Power Co., respecting the
acquisition by the Government of the said railways. Presented by Hon. M-
January 23, 1917 x,>t ,

48". Return to an Order of the House, of the 23rd April, lit 17, for a >pv of all proceedings
in the Exchequer Court of Canada, and judgment of Mr. .1 . sets concerning th«
reference of the Quebec and Saguenay Railway, t!i. Quel ! sfontmoi • i%

and the LotbiniCre and Megantic Railway. Presented Jun<- II, 1917, Mr Lemleux.

15
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CONTENTS OF VOLUME 21—Continued.

48&. Return to an Order of the House, of the 14th May, 1917, for a eory of the judgment
delivertd by Mr. Justice Cassels on the 24th day of January, 1917, in thp matter of

fixing the price to be paid by the Government for the Quebec, Montmorency and
Charlevoix Railway, the Quebec and Saguenay Railway, and the Lotbiniere and
Megantic Railway, under the statute of last session, Chapter 22, 6-7 George V. Pre-

sented June 27, 1917. Mr. Graham Not printed.

49. Statement of Governor General's Wan-ants issued since the last Session of Parliament

on account of 1916-17. Presented by Sir Thomas White, January 25, 1917.

Not printed.

49a. Statement of Governor General's Warrants Issued since the adjournment of Parliament

on February 7. 1917. Presented by Sir Thomas White, April 24, 1917.. Not Printed.

50. Copy of Amendments to the Radiotelegraph Regulations since the 1st August. 1914.

Presented by Hon. Mr. Hazen, January 25, 1917 Not printed.

50". Copy of Amendment to subsection (d) of section 104 of the Radiotelegraph Regulations;

Operation of ship stations within a Canadian harbour. Presented by Hon. Mr. I

January 29, 1917 Not printed.

50b. Copy of Amendment to Radiotelegraph Regulations issued by the Minister of the Naval

Service, under Section 11, Chapter 43, of the Radiotelegraph Act, 3-4 George V. Pre-

sented by Hon. Mr. Hazen, April 19, 1917 Not printed.

51. Statement of Expenditure on account of "Miscellaneous Unforeseen Expenses," from the

1st April, 1916, to the ISth January, 1917, in accordance with the Appropriation Act of

1916. Presented by Sir Thomas White, January 25, 1917 Not printed.

52. Statement of Temporary Loans issued since April 1, 1916, to 18th January, 1917. Pre-

sented by Sir Thomas White, January 25, 1917 Not printed.

53. Report and Statement of Receipts and Expenditures of the Ottawa Improvement Com-

mission to March 31, 1916. Presented by Sir Thomas White, January 25, 1917.

Not printed.

54. Statement of the Receipts and Expenditures of the Royal Society of Canada, for the year

ended April 30, 1916. Presented by Sir Thomas White, January 25, 1917.. .Not printed.

55. Statement of Receipts and Expenditures of the National Battlefields Commission to 81st

March, 1916. Presented by Sir Thomas White, January 25, 1917.. ..Not printed.

56. Statement of Superannuation and Retiring Allowances in the Civil Service during the

year ending 31st December, 1916, showing name, rank, salary, service allowance and

cause of retirement of each person superannuated or retired, also whether vacancy

has been filled by promotion, or by appointment, and the salary of any new appointee.

Presented by Sir Thomas White, January 25, 1917 Not printed.

57. Statement in pursuance of Section 17 of the Civil Service Insurance Act, for the year

ending March 31, 1916. Presented by Sir Thomas White, January 25, 1917.

Not printed.

58. Regulations under " The Destructive Insect and Pest Act," pursuant to Section 9,

Chapter 31 of 9-10 Edward VII. Presented by Hon. Mr. Burrell, January 26, 1917.

Not print, d.

59. Amount of the average number of men employed on the Dominion Police Force during

each month of the year 1916, and of their pay and travelling expenses, pursuant to

Chapter 92, Section 6, Subsection 2, of the Revised Statutes of Canada. Presented by

Hon. Mr. Doherty, January 26, 1917 Not printed,

60. Copy of the evidence taken before the Hon. Sir Charles Davidson, Kt . Commissioner
appointed to inquire into the purchase by and on behalf of the Government of the

Dominion of Canada, of Arms, Munitions, Implements. Materials, 'Horses, Supplies, ami

other things for the purpose of the present war, and as to the expenditures and pay-

ments made or agreed to be made therefor ; together with the Report of the said Com
missioner concerning the sale of Small Arms Ammunition ; purchase of Submarim

Military Cloth (Auburn Woollen Mills Co). Presented by Hon. Mr Meighen, Janu-

ary 30, 1917 Not printed.
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61. Report submitted by the officer in charge of the Canadian Records Office, London, Er.t . to

The Right Honourable Sir Robert Borden, G.C.M.G., MP, Prime Minister of Canada,
on the work of the Canadian War Records Office since the date of its foundation to

the 11th January, 1917. Presented by Sir Robert Borden, January 21, 1917.

Xot printed.

62. Annual Return respecting Trade Unions under Chapter 12o, R.S.C.. 19W5. Presented by
Hon. Mr. Pater.aude, January 31, 1917 Not printed.

63. A detailed statement of all bonds or securities registered in the Department of the

Secretary of State of Canada, since last return (22nd January, 1916 > submitted to the

Parliament of Canada under Section 32 of Chapter 19, of the Revised Statutes of

Canada, 1906. Presented by Hon. Mr. Blondin, January 31, 1917 Net printed.

64. Return of Orders in Council which have been published in the Canada Gazette, between
the 1st January. 1916, and the 31st December, 1916, in accordance with the provisions

of Section 3 of " The Dominion Lands Survey Act," Chapter 21, 7-8 Edward VII. Pre-

sented by Hon. Mr. Roche, February 1, 1917 Xot printed.

65. Return of Orders in Couni! which have been published in da Gazett>

1st January, 1916, and the 31st December, 1916, in accordance with the provisions of

"The Fores: Reserves and Park Act," Section 19, of Chapter 10, 1-2 George V. Pre-
sented by Hon. Mr. Roche, February 1, 1917 Xot printed.

66. Return of Orders in Council which have been published in the Canada Gazette, between
the 1st January, 1916, and the 31st December, 1916, in accordance with the provisions

of Chapter 47, 2 George V, entitled "The Railway Belt Water Act." Presented by
Hon. Mr. Roche, February 1, 1917 Not printed-

67. Return of Orders in Council which have been published in the Canada Gazette and in the
British Columbia Gazette, between 1st January, 1916, and the 31st December
in accordance with provisions of Subsection Ul) of Section 3S of the regulations for

the survey, administration, disposal and management of Dominion Lands within the
4 0-mile Railway Belt in the Province of British Columbia. Presented by Hon. Mr.
Roche, February 1, 1917 Xot printed.

08. Return showing all lands sold by the Canadian Pacific Railway Company during the year,

from the 1st October, 1915, to 30th September, 1916, together with the names of the
purchasers, in accordance with the Statutes of Canada, 1SS6, Chapter 9, Section 8.

Presented by Hon. Mr. Roche, February 1, 1917 A*ot ;

69. Return of Orders in Council which have been published in the Canada Gazette, between
1st January, 1916, and the 3lst December, 1916, in accordance with the provisions of
Section 77 of "The Dominion Lands Act," 'Chapter 20, 7-S Edward VII. Presented by
Hon. Mr. Roche, February 1, 1917 Xot printed.

70. Certified copies of Reports of the Committee of the Privy Council, approved by His
Excellency the Governor General on the 29th November, 1916, giving authority for the

•ilation on and from the 1st January, 1917, of the agreements between the <;

rnent of Canada and the Governments of Manitoba, Si skatchewan and Alberta, i

tively, respecting the services of the Royal North West Moui e in those
provinces. Presented by Sir Robert Borden, February 1, 1917.

Printed for s< aaional \ i

70a. Return to an Address to His Excellency the Governor General, of the 3lst January,
for a copy of all documents, letters, messages, correspondence
termination of the agreements between the

in. nts of the Provinces of Saskatchewan and Alberta in reference to North
West Mounted Poll • Presented June 1, 1917, Mr. McCranej

71. Return :< as Order of the House, of the 2Mb March, 1916, tot

• iig the a]
;

Coram islom all other < amiui.it. -

Comi |« re .

.917. Ml Hi. in..—

...i—2 17
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72. Return to an Address to His Royal Highness the Governor General, of the 2nd February.

1914. for a copy of all Orders in Council, correspondence, petitions, telegrams and other

papers or documents bearing date between the years 1885 and 1914 In any way relating

to the prohibition of the export of Sockeye Salmon from the Province of British

Columbia. Presented February 2, 1917.

—

Mr. Sinclair Not printed.

73. Seventh Annual Report of the Commission of Conservation for the fiscal year ending

March 31, 1916. Presented by Hon. Mr. Hazen. February 5. 1917 Not printed.

74. Copy of correspondence between Sir Robert Borden and Sir Wilfrid Laurier respecting

proposals for the extension of the term of Parliament. November 3. 191", to January

3, 1917. Presented by Sir Robert Borden, May 23, 1917.

Printed for sessional papers only.

75. Detailed Statement of Customs Duties and the Refund thereof, under Section 92, Consoli-

dated Revenue Act, for the year ended March 31, 191«. (Senate) Not printed.

75a. Detailed Statement of all Remissions and Refunds of the Tolls or duties for the fiscal year

ending March 31, 1916.—Also,—Supplementary statement of the Remissions and

Refunds of Tolls and Duties from the Department of Marine and Fisheries. Pre-

sented by Hon. Mr. Patenaude, April 19, 1917 Not printed.

76. Ordinances of the Yukon Territory, passed by the Yukon Council in 1916. (Senate).

Xot printed.

76". Return of Orders in Council passed under the provisions of Section 18, of Chapter 63,

Revised Statutes of Canada, " An Act to provide for the Government of the Yukon

Territory. " Presented by Hon. Mr. Patenaude, April 19, 1917 Xot printed.

76b Return of Orders in Council passed in the year 1917, under the provisions of Section

18, of Chapter 63, Revised Statutes of Canada, "An Act to provide for the Govern-

ment of the Yukon Territory." Presented by Hon. Mr. Sevlgny, July .". I'M 7.

Not printed

77. Copy of extract from Order In Council No. P.C. 4 3 263, dated 27th January. 1917,

authorizing Regulations governing the payment of Allowance for the Accountant

rs in the Royal Canadian Navy of Receiving Ships and Depot Ships, in accordance

with the provisions of Secton 47, Chapter 43, 9-10 Edward VII. Presented by Hon.

Mr. Hazen, February 6, 1917 Not printed.

78. Return to an Order of the House of the 31st January, 1917, for a copy of all corre-

spondence respecting the appointment of a Commission to investigate the financial and

economic condition of Canadian railways, showing the names of the Commissioners,

the rate of their remuneration, along with the names of the secretaries and engineers

appointed by them, or by the Commission, and the rate of their remuneration. Pre-

sented February 6, 1917.—Sir Wilfrid Laurier Xot printed.

79. Return to an Order of the House of the 31st January, 1917, for a copy of all pa.pers,

letters, telegrams and other documents relative to the removal of Mr. H. D. McKenzie

as mechanical foreman at Stellarton on the Canadian Government Railways, and the

appointment of his successor. Presented February 6, 1917.

—

Mr. Macdonald,

Not printed.

80. Return to an Order of the House of the 31st January. 1917, for a return showing the

quantity of freight carrier! over the Grand Trunk Pacific Railway between Levis and

on since that portion of said railway has been operated by the Canadian Govern-

ment Railways System. Presented February 6, 1917.

—

Mr. Copp Xot printed.

81. Return to an Order of the House of the 12th April, 1916, for a Return showing:— I. How
many clerks there are in the Interior Department who belong to and are paid from the

i vice vote and who work in the inside service? 2. The names of said clerks?

iry paid to each? 4. How long each has been in the service of the Department?

.".. If all or any of these clerks have passed any examination. If so, what examination

an what dale or dates? Presented February '">, 1917.

—

Mr. Turriff.. ..Nit printed
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82. Return to an Order of the House of the 15th March, 1916, for a copy of all correspondence

between the Government and the Provinces, regarding increased co-operation in the

promotion of immigration and land settlement, commencing with a letter of the

Minister of the Interior to the Provincial Prime Ministers, in November, 1911. Pre-

sented February 6, 1917.

—

Sir Wilfrid Laurier Not printed.

83. Return to an Order of the House of the 27th Mtirch, 1916, for a Return showing:—1. The
names and salaries of the persons employed in the Immigration Service in the City

of Montreal ; their respective salaries when appointed and what they receive at the

present time? 2. Which of such employees are given travelling or other expenses, and

how much has been been paid to each on that account since their respective appoint-

ments. Presented February 6, 1917.

—

Mr. Lachance Xot printed.

84. Return to an Order of the House of the 31st January, 1917, for a return showing the

quantities of timber cut, and the sum paid therefor, to date, under the lease or sale

of timber made by the Indian Department to Mr. Arthur Webber from lands situated

near Ship Harbour Lake, Halifax County, together with the name or names of all

surveyors of the timber cut from the said Indian lands under the above-mentioned sale

or lease, and copies of all reports made in connection therewith by said surveyors.

Presented February 6, 1917.

—

Mr. McLean (Halifax) Xot printed.

85. A copy of the Special Report made by the Royal Commission on Indian Affairs on the

Kimlano Indian Reserve, together with the Order in Council passed on the 28th

March, 1916, and all other papers and correspondence relating to the Report. (Senate).

Not printed.

86. Return*to an Address to His Excellency the Governor General, of the 31st January, 1917.

for a copy of all correspondence exchanged between the Dominion Government and

the Provincial Governments inviting them to a conference on the subject of making
provisions for returned soldiers, including a copy of the proceedings of the conference

which took place on the 10th of January at Ottawa on the same subject. Presented

February 7, 1917.

—

Sir Wilfrid Laurier Printed for sessional papers only.

87. Return to an Order of the House, of the 31st January, 1917, for a copy of all correspon-

dence between any Member of the Government and Sir Thomas Tait referring to his

appointment to, and resignation from, the National Service Board. Presented February
7, 1917.

—

Mr. Graham Printed for sessional papers only.

87«. Return to an Order of the House of the 31st January, 1917, for a copy of all corre-

spondence between Mr. Murray, Secretary of the Manufacturers' Association, and any
Member of the Government, or Sir Thomas Tait, as head of the National Service

Board, concerning his suggested appointment as Secretary of the National Service

Board. Presented June 1, 1917.

—

Mr. Graham Xot printed.

88. Correspondence between the Prime Minister and the Leader of the Opposition concerning
the formation of a Parliamentary National Service Commission. Presented I

Robert Borden, February 7, 1917 Printed for sessional papers only.

89. Return to an Order of the House, of the 5th February, 1917, for a copy of all petitions.

letters, telegrams, reports and other documents relative to the closing of the C
and Splitlog Post Office and the opening of Loiselleville Post Otlice, in the County of

Essex, together with a copy of all petitions and documents relative to the establish-

ment of rural mail routes from the Loiselleville Post Oilice. Presented February 7.

1917.

—

Mr. Wilcox y ot printed.

90. Report on the Canadian Army Medical Service, by Colonel Herbert A. Bruce S

Inspector General, Medical Services, Canadian i:\peditionary Force, dated at London,
England, 20th September, 1916. Presented by Sir Robert Borden, February 7. 1917

• printed

90«. Report on tin- Canadian Army Medical Service, bj i Board of Officer! pi

Surgei I
sir William Babtle, K.C.M.Q., CJfc, v I

•
. dated lI

December 28, 1916. Presented by Sir Robert Borden, February 7. 1911
27300- 2 J L9
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90?>. Copy of Interim Report of the Surgeon^General G. C. Jones. Director Medical Services.

Canadians, in reply to the Report on the Canadian Army Medical Service by Colonel

Herbert A. Bruce, Special Inspector-Genera!, Me-dical Services, Canadian Expedition-

ary Force, dated London, September 28, 1916. Presented by Sir Edward Kemp. May : II,

1917 Xot printed,

91. Return to an Order of the House, of the 7th February, 1917, for a copy of all letters,

telegrams, papers and other documents relative to the closing of the Marine Agency at

PiotOU last autumn, and as to the re-opening of sa d April 19, 1917.

—Mr. Macdonald Xvt printed-

92. Return to an Order of the House of the 6th February, 1917, for a Return showing:— 1. The
number of horses that have been bought in Canada for war purpose s in each of the

years 1914, 1915 and 1916, resepctively, (a) for the Canadian Army; (b) for Britain;

and (c) for France and our other Allies. 2. The amount paid for the horses in each

of the years for the different countries mentioned. Presented April 19, 1917.

—

Mr.

Edwards .Vo/ printed.

93. Return to an Order of the House of the 31st January, 1917, for a Return showing:—1. The
names, home addresses and former occupations of all censors, decoders or other

employees of the Government in the different cable stations in Nova S<-otia during the

lar year 1916. 2. The name of the person who recommended each of the said

>rs, decoders or employees, 3. What salary was paid to each of said persons

for the calendar year 1916. Presented April 19, 1917.

—

Mr. Sinclair.. . .Not printed-

94. Coph s of General Orders promulgated to the Militia for the period between December
30, 1915, and February S, 1917. Presented by Sir Edward Kemp, April 19, 1917.

Xot printed.

95. 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

Frank Dunlop, of Graves Point, at Sydney Mines, in the riding of North Cape Breton

and Victoria, N.S., and the expenses of such investigation in detail. Presented April

19, 1917.—Afr. McKenzie Xot printed.

96. Return to an Order of the House of the 3rd April, 1916, for a Return showing:— 1. The

names of the staff in the office of the High Commissioner for Canada in London? 2.

Whether any of these officials are natives of Canada. If so which ones? 3. Whether

it is true, as alleged, that Canada is the only British Dominion which employs none of

its natives in its High Commissioner's Office. Presented April 19, 1917.—Afr. Pronlx.

Xot printed.

97. Return to an Address to His Royal Highness the Governor General, of the 22nd February,

1915. for a copy of all Orders in Council, memoranda, correspondence or other docu-

ments in the possession of the Government, or any Department thereof, relating to the

trade in dried fish and wines between Portugal and Canada. Presented April 19, 1917.

—

Mr. Sinclair Wot printed.

98. Return to an Order of the House of the 31st January, 1917, for a tabulated statement

Showing the number of divorces granted by the Parliament of Canada since 1867. Pre-

sented April 19, 1917.

—

Mr. Letnieux Not i

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

telegrams and other documents, including tenders, relating to the mail contract from

TatamagOUChe to New Annan and Tatamagouche Mountain, in the County of Colchester.

Presented April 19, 1917.—Ifr, Macdonald Not printed.

100. Copy of new Rule in substitution of Rule 236 of the General Rules and Orders now In

fore* regulating the practice and procedure in the Exchequer Court of Canada, made
on the 16th daj of February, 1917. Presented by Hon. Mr. Fatenaude, April 19, 1917.

Xot printed.
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lOOa. Copy of Rule 200 of the General Rules and Orders now in force regulating the practice

and procedure in the Exchequer Court of Canada ; also, Copy of General Order
respecting fees and costs in the Exchequer Court in the exercise of its jurisdicton as a
Court of Admiralty. Presented by Hon. Mr. Patenaude, May 3, 1917 Xot p inted.

101. Return to an Order of the House of the 5th February, 1917, for a return showing a list

of all persons employed during the year 1916 in the round-house of the Canadian Gov-
ernment Railways at Pirate Harbour, X.S., as brakemen, telegraphers, cleaners and
labourers, showing the dates of their appointments and length of time employed respect-

ively, and also the monthly rate of wages paid to each of said employees. Presented

April 19, 1917.

—

Mr. Sinclair Xot printed.

102. Return to an Order of the House of the 31st January, 1917, for a copy of all letters,

papers, telegrams and other documents relative to the application for, and the granting

of, a Conciliation Board to the employees of the Acadia Coal Company in the spring of

1916, the proceedings of said Board, and all other papers in relation to the same.

Presented April 19, 1917.

—

Mr. Macdonald Xot printed.

103. Return to an Order of the House of the 31st January, 1917, for a copy of all correspon-

dence, telegrams and documents of all kinds exchanged between any person or persons

and the Department of Labour or any other Department of the Government relating to

the labour trouble at Thetford Mines, P.Q., and also copies of all corresponder. c

exchanged between the different Departments of the Government respecting the same
question. Presented April 19, 1917.

—

Mr. Yercille Xot printed.

104. Return to an Order of the House of the 31st January, 1917, for a copy of all letters,

papers, telegrams and other documents relative to the application for, and the refusal

to grant a Conciliation Board as petitioned for under the Industrial Disputes Investiga-

tion Act by the employees of the Canadian Government Railway at Pictou, who were
members of the Longshoreman's Union at Pictou during the year 1916. Presented April

19,1917.

—

Mr. Macdonald Not printed.

105. Return to an Order of the House of the 7th February, 1917, for a copy of the contract

between the Government and the P. Lyall & Sons Construction Company for the recon-

struction of the Parliament Building. Presented April 20, ly 17.

—

Mr. Murphy.

Printed for Sessional Papers only.

106. Copy of Order in Council P.C. 1062, dated 16th April, 1917, ordering that wheat, wheat
flour and semolina be transferred to the list of goods which may be imported into Can-
ada free of duty of customs. Presented by Sir Thomas White, April 20, 1917.

Printed for Sessional Papers only.

107. Return to*%n Order of the House of the 19th April, 1917, for a return showing:— 1.

Whether the Government is aware as to whether there are cases in the Military S

in which men after enlistment have been given leave on harvesting furlough, and during
such leave have been injured by accident, and who have in consequence of such accident

incurred hospital bills, and who having been treated in hospital have returned to military

duty and been discharged on account of injuries so received. 2. If so, whether claims

have been made for hospital care and treatment. 3. If such claims have been recognized

by the Government. 4. If not, why not. 5. If so, what action has been taktn .

. n therewith. •'•. Whether in such cases the enlisted person is not entitled

up to time of discharge, and also the payment of his hospital account. Presented April

20, 1917.—Mr. MacKutt \ |

108. Copy ol a communication from the Deputy Minister of Militia and Def< tive !<• Hie

total value ol tin Oliver equipment, so-called, supplied the Canadian soldiers *

ed to England Bince the commencement "f the present war. Presented bj Sir

Edward Kemp, April 20, 1917 Xot printed.

109. Return to nil Ordei of the House of the 19th April, 1917, ( f:— l. The
. - ill*- < i thi A!' Parliament who now belong, or who did I
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Forces or the Militia Forces of Canada since the present war was declared. 2. Whether
these Members or any of them were, or are in receipt of pay from the Miiitia Depart-

ment and In receipt of their indemnity as Members at the same time. 3. Whether the

wives of these Members, or any of them were, or are in receipt of separation allowance.

Presented April 20, 1317.

—

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

109a- Supplementary return to an Order of the House of the 19th April, 1917, for a return show-

ing:— 1. The names of the Members of Parliament who now belong, or who did belong

to the Overseas Forces or the Militia Forces of Canada since the present war was

declared. 2. Whether these Members, or any of them were, or are in receipt of pay from

the Militia Department and in receipt of their indemnity as Members at the same time.

3. Whether the wives of these Members, or any of them were, or are in receipt of s<;> na-

tion allowance. Presented April 24, 1917.

—

Mr. Hughes (Kings, P.E.I.) . . . .Xot printed.

109&- Return to an Order of the House of the 25th April, 1917, for a return showing:— l. How
many Members of the House of Commons are serving or have served in the Canadian
Army. 2. The names of each of said Members, the date of appointment, and rank. :',.

The names of those Members who have resigned or have withdrawn from military

service and the date of withdrawal or resignation. 4. How much has been paid to each

for military salary, expenses and separation allowance to wife or relatives, respectively.

Presented May 31, 1917.

—

Mr. Turriff Not printed.

109c. Corrected copy of a return to an Order of the House of the 25th April, 1917, for a return

showing :— 1. How many Members of the House of Commons are serving or have served

in the Canadian Army. 2. The names of each of said Members, the date of appointment,

and rank. 3. The names of those Members who have resigned or have withdrawn from

military service and the date of withdrawal or resignation. 4. How much has been paid

to each for military service, expenses and separation allowance to wife or relatives,

respectively. Presented June 14, 1917.

—

Mr. Turriff Xot printed.

110. Return to an Order of the House of the 19th April, U17, for a return showing:— 1. What
amounts have been given to the Canadian Patriotic Fund to December 31, 1916, and

what amounts have been promised for 1917, by the different counties, towns and ties

in each of the different provinces. 2. The names of the different counties, towns and

cities, and the respective amounts subscribed and promised by each. 3. What counties,

cities and towns in each province, if any, have not contributed any amount to the sai'l

fund up to the present time. Presented April 24, 1917.

—

Mr. Edwards.. ..Not printed.

110". Return to an Order of the House of the 19th April, 1917, for a return showing:— 1. How
much money has been subscribed and voted to the Canadian Patriotic Fund by each of

the different provinces to December 31, 1916. 2. How much money has been paid to the

Canadian Patriotic Fund by each of the different provinces during the same time. ''>.

How much money has been promised by county, township, city or other grants by each

province for the year 1917. 4. How many persons in each province have received assist-

ance from the Canadian Patriotic Fund to December 31, 1916. 5. The total amount so

expended in each province. Presented April 21. 1917.

—

Mr. Edwards . . ..Not printed.

Ill- Copy of Order in Council P.C. 802, dated 23rd March, 1917, in respect to taking over of the
Ross Rifle Factory by the Government of Canada. Presented by Sir Edward Kemp,
April 24, 1917 \ i printed,

112. Return to an Order of the House of the 31st January, 1917, for a copy of all documents,
letters, telegrams and other correspondence in the Department of the Interior, relating
to grazing leases numbers 2785, 2803, 2S1?,, 3701, 3998, 1603, 5566, 6220 and 6221. I

sented April 25, 1917.

—

Mr. Steele xot printed.

113. Memoian<?um from the Superintendent of Immigration respecting the advertising by the
Canadian Government in I'nited States newspapers for farm hands to work In Canad i .

together with a copy of the advertisements and instructions concerning the same. Pre-
sented by Hon. Mr. Roche, April 25, 1917 Not i>riu' l
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114. Copies of Orders in Council:

—

P.C. 341, dated the 7th day of February, 1917, respecting the exportation of news-
print paper in sheets or rolls by license only under regulations by the Minister of

Customs.

P.C. 445, dated the 17th day of February, 1917, containing orders and regulations

respecting the price, sale, control, distribution, transport, etc., of newsprint paper in

sheets or rolls.

P.C. 1059, dated the 16th day of April, 1917, empowering the Minister of Customs
to fix the quantity and price of newsprint paper furnished or to be furnished to the pub-
lishers in Canada by the manufacturers ; and controlling the distribution and delivery

of the same.

P.C. 1060, dated the 16th day of April, appointing R. A. Pringle a commissioner
to conduct an inquiry into and concerning the manufacture, sale, price and supply of

newsprint paper within the Dominion of Canada. Presented by Sir Thomas White, April

26,1917 Xof printed.

115. P.C 3412, dated the 19th day of December, 1917, concerning the appointment of Mr. S. A.

Armstrong as Director of the Military Hospitals Commission. Presented by Sir Thomas
White, April 26, 1917 Sot printed.

116. Return to an Order of the House of the 3rd February, 1917, for a return showing the

names and post office addresses of all purchasers of fish scrap from the reduction works
at Canso in 1916, showing the price paid by each of said purchasers. Presented April

26, 1917.

—

Mr. Sinclair Xot printed.

117- Return to an address to His Excellency the Governor General of the 23rd April, 1917, for

a copy of the Order in Council increasing the toll rates on Victoria bridge. Montreal, and
also a copy of all petitions, telegrams, letters and other documents referring to said

increase. Presented Aprii 30, 1917.

—

Mr. Lemieux Xot printed.

118. Return to an Order of the House of the 23rd April, 1917, for a copy of all letters, tele-

grams, petitions and all other papers concerning the substitution of the name of Liuce-

ville given to the Intercolonial Railway Station of Ste. Luce, County of Rimouski,
Quebec. Presented April 30, 1917.

—

Mr. Lemieux Not printed.

119. Return to an Order of the House of the 31st January, 1917, for a copy of all vouchers,

correspondence, etc., in connection with the repairs to Beaver Harbour Wharf, Halifax

County, within the last four years. Presented April 30, 1917.

—

Mr. McLean i Halifax).

Xot printed.

120- Return to an Order of the House of the 31st January, 1917, for a copy of all correspon-

dence, vouchers, etc., in connection with the repairs to Harrigan Cove Wharf. Halifax

County, in 1914-15, under the foremanship of James McDonald. Presented April 30,

1917.

—

Mr. McLean. (Halifax) Not printed.

121. Supplementary return to an Order of the House of the 16th February, 1916, for a return

showing:— 1. The amounts expended in Railway Subsidies in Canada during the years

1912, 1913, 1914 and 1915. 2. The amounts by provinces, and the names of the

which granted. 3. Amounts expended on the construction of Government-own -<i rail-

ways in Canada during the above years. 4. The amount expended in each province, ami

the name of the line of railway on which such expenditure was made. 5. Amoui
pended on harbour and river improvements in Canada during the above years. 6. The
amounts by provinces and the particular places where expended. 7. Amounts ,\;

on the building of public wharves, public breakwaters, and public dredging In

Cape Breton and Victoria during the years 1905 to 1911. inclusive, including the expend-

iture on Government railways. 8. Amounts expended for like purposes in i'.<

county, during the years 1912, 1913, 1911 and 1915 Presented April 30. 19 i

McKen He Not printed

122. Return to rh Order of the House of the I9tli April, 1916, for a copy >>r all letters, i»c- 1
1

correspondence ami telegrams exchanged between the Government, its district engineer,
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and all other persons, concerning either the construction or repairing or purchase "f the

: the folic- es: He Perrot Sud, tin- Churcb in the Village of Tie Perrot,

the Village of Vaudreuil, Pointe Cavagnal, Hudson, Rigaud, Graham, Pointe Fortune,

• ! errot Nord. Also, a copy of all sp< ifli tionE and r« ports already brought down

n relation to th< tits prior to 14, and a statement <>f

amounts that hav< been paid for such . i" whom they

ed April 30, 1917.— Mr. Boyer Not p

122<J Return to an Order of the House of the 16th February, 1916, for a copy of all lett

petitions, correspondence, telegrams and reports, exchanged between the Government,
the engineer residing in the district, and all other pet oi concerning the construction

and repairing done to the wharves mentioned below, since 1!«<>4. and of all data and

reports alr< need at my request and relating to documents prior to 1904 : also

amounts of money paid for such construction and repairing, and to whom paid:

—

The wharf at He Perrot North, South, and at the Church; of the Village of Vaudreuil

;

of P< gnal; of Hudson; of Graham; of Rigaud, and of Pointe Fortune. Pre-

d April 30, 1917.

—

Mr. Boyir Not i

122&- Return to an On er of th( Housi of the 30th April, 1917. for a copy of all letters, petitions.

dence, telegrams and reports exchanged between the Government, the r<

engineer and all other persons, concerning the construction and repairing done to the

wharves at He Perrot North, South and at the Church ; Village of Vaudreuil, Pointe

gnal, Hudson, Graham, Rigaud and Point Fortune since 1904. Also, a copy of all

..nd reports regarding above already produced at my request relating to doe;

to 1904, showing the amounts of money paid for such construction and repairing,

and to whom paid. And also, return to an Order of the House of the 30th April, 1917,

for a copy of all letters, petitions, correspondence and x< .
i xchanged between the

eminent, the district engineer, and any other persons concerning either the con-

struction, repairing or purchase of the wharves at I South, tin Church in the

Village of He Perrot, Village of Vaudreuil, Pointe Cavagnal, Hudson. Rigaud, Graham,
Pointe Fortune and He Perrot North, since 1904. Also a copy of all specifications and

: ts already brought down at my request in relation t< ior to, and since 1004,

giving a statement of the amounts that have been paid for such construction or repairs,

:ng to whom they were paid. Presented August 13, 1917.

—

Mr. Boi/cr. \

Xot printed.

123- Return to an Order of the House of the 19th April, l :* l •;, for a copy of all letters, petit -

• spondence and telegrams exchanged between the Government, its resident < ngineer,

and all other prsons, concerning the dredging work done at the following places:— Ste.

Anne de Bellevue, Pointe Fortune, Ottawa River Channel between lie- au Foin and He a

Paquin, Graham channel, Rigaud channel, Hudson Heights channel, Hud:
Pointe Cavagnal. channel at Vaudreuil Village, Dorion Bay channel, lie Perrot I

1,. Perrot Sud Wharf, and He Perrot Nord Wharf. Also, a Statement of the' amounts
paid to different persons, companies, etc.. for such work, tin dates, etc., and a copj of

the estimates already brought down at my request, the whole since 1904. Pi'

April 30, 1917.

—

Mr. Boycr Not printed.

123"- Return to an Order of the House of the lt.th February, 1916, for a copy e.f all loiie,-..

petitions, correspondence, telegrams and reports exchanged between tl" Government, the

resident engineer of the district, and all othe persons concerning the dredging work
done at the places below named, and the amount ol n i nej paid tc> divers, persons com-
panies, etc., feu- Bucb work, as well as the statements already presented at any request,

the whole sine 1904:—At the wharf of He Perrot, North, South . Church; in

i c on Bay channel; at Vaudreuil Village channel; at Pointe Cavagnal; at Como; at

Hudson; al Hudsoi Heights channel; at Graham channel; in the Rigaud River chan-

nel; In th« Iver; lie aux Poires channel; at Pointe Fortune, and at Ste-Anne
e. Bellevu* channel. Presented April 30, 1917.—ifr. Boycr Not printed.

124- Return to an Order of the Housi of thi 3rd May, 1916, for a copj of all letter! telegrams,

bills, vouchers and memoranda In connection with tin repain te the wharf at Upper
i -eei. Halifax County, N.S., in 1915. presented April 30, 1917,

—

Mr. McLean
• I- alijaa > tfot printed.
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125. Return to an Order of the House of the 3rd May, 1916, for a copy of all letters, telegrams,

bills, vouchers and memoranda in connection with the repairs to the -wharf at

Shad Bay, Halifax County, N.S., in 1915. Presented April 30, 1917.—Mr. McLean
(Halifax) Not printed.

126. Return to an Order of the House of the 1st February, 1917, for a copy of all corresj

ence in the possession of the Department of Public Works bearing date afte: Sepl

1911, relating to the expenditure of money voted last session for harbour improvements

at Tracadie, in the County of Antigonish, including copies of all letters relating to the

same written by Mr. G. A. R. Rollings to the said Minister of Public "Works or to any
other member of the Government. Presented April 30, 1017.

—

Mr. Sinclair. .Xot p

127. Return to an Order of the House of the 3rd February, 1917, for a copy of all letters,

telegrams, reports and other documents received by, the Government during the years

1915 and 1916, relative to the repairs required on the breakwater at Souris, P.E.I.

Presented April 30, 1917.

—

Mr. Hughes (Kings, P.E.I.) Xot printed.

128. Return to an Order of the House of the 1st February, 1917, for a copy of all correspond-

ence in the possession of the Department of Public Works bearing date after September,

1911, relating to the extension of a breakwater at Breen's Point, in the County of Anti-

gonish. Presented April 30, 1917.

—

Mr. Sinclair Xot /

129. Return to an Order of the House of the 31st January, 1917, for a copy of all corre-

spondence, vouchers, etc., in connection with the construction of the Mushaboom Har-
bour Wharf, Halifax County, in 1913. Presented April 30, 1917.

—

Mr. McLean
( Halifax) Xot printed.

130. Return to an Order of the House of the 31st January, 1917, for a return showing all ex-

penditures made since March 31, 1916, by the Public Works Department in the several

provinces of Canada, specifying the name of the work, the amount already spent thereon,

and the estimated total expenditure in each case. Presented April 30, 1917.

—

Mr.
McLean (Halifax) Xot printed.

131. Return to an Order of the House of the 31st January, 1917, for a copy of all corres]

ence, vouchers, etc., in connection with the construction of the Port Dufferin West
Wharf, Halifax County, in 1913-14. Presented April 30, 1917. —Mr. McLean (Halifax).

Not printed

132. Return to an Order of the House of the 31st January, 1917, for a copy of all c<

spondence, vouchers, etc., in connection with the repairs to the Port Dufferin East

Wharf, Halifax County, in 1915. Presented April 30, 1917.

—

Mr. McLean (Halifaz v

Xot print* ;7.

133. Return to an Order of the House of the 31st January, 1917, for a copy of all corres]

ence, vouchers, etc., in connection with the construction of a wharf at Ecuro Secum West,

Halifax County. Presented April 30, 1917.

—

Mr, McLean (Halifax) Xot printed.

134. Return to an Order of the House of the 27th March, 1916, for a co:>y of all correspondence,

letters, telegrams, etc., in any way referring to the dredging at Margaree Harbour. In-

verness County, N.S., during 1913, 1914, 1915 and 1916. Presented April 30, 1917.

Chisholm Not printed.

135. Copy of Order in Council, P.C. 1142. dated the 21th day of April, 1917, under the ] I

sions of the War Measures Act, 1914, containing regulations under which British -

registered in Canada, or under construction for neutral owners, may until further order
be requisitioned by His Majesty for the carriage of foodstuffs, etc, or for any pun
whatsoever; ami cancelling Orders in Council, P.C. 2928, dated the 24th daj >'t

November 1916, am! P.C 1915, dated the Slst day of March, 1917, in respect thereto.

Also certified copj <>f a report of the Committee of the Prlvj Council, approved bj His

Excellency th< Governoi General on the 80th day ft" January, I9i:. rei

i^insi of mi requisitioning power bj His Majesty's Government in tb.

adlan vessels. Presented bj Hon Mr. Reld, April 80, 1917 \ •
. totted.
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136. Return to an Order of the House of the 23rd April, 1917, for a return show-
ing:—1. The names, former post office addresses, occupations and salaries paid to the
censors and decoders in the employ of the Government at Hazel Hill and Canso during
the year 1916. 2. How much has been expended in connection with this service at Canso
and Hazel Hill since the first of August, 1914, up to the present date. 3. How much has
been expended in connection with the said service in embracing all the stations in the

province of Nova Scotia from August 1, 1914, up to the present date. Presented May 2,

1917.

—

Mr. Sinclair Not printed.

137. Return to an Order of the House of the 23rd April, 1917, for a copy of all contracts and
agreements between Sir Charles Ross, his successors or assigns, and His Majesty the

King, represented by the Minister of Militia and Defence, since and including the agree-

ment between them dated the 27th day of March, A.D., 1902. Presented May 2, 1917.

Mr. Northrup Printed for Sessional Papers only.

138. Return to an Order of the House of the 23rd April, 1917, for a return showing:— 1. How
many permanent civil servants or officials were in the employ of the Department of

Militia and Defence on the 10th day of October, 1911, and how many on the 31st of March,

1917. 2. How many temporary civil servants and employees of all kinds were in the

employ of the said Department on the 10th day of October, 1911, and how many on the

31st of March, 1917. 3. How many permanent civil servants or officials were appointed

by said Department since the 1st of August, 1914. 4. How many temporary civil servants

and employees were employed by said Department since August 1, 1914. 5. What was
the gross amount paid by said Department for salaries and expenses to both permanent
and temporary civil servants and employees for the fiscal year ending March 31, 1914.

6. What was the gross amount paid by said Department for salaries and expenses of all

permanent and temporary civil servants and employees for the fiscal year ending .March

31, 1917. 7. How many civil servants were appointed by said Department since October

10, 1911, under the provisions of Section 21 of the Civil Service Act. Presented May
2, 1917,

—

Mr. Macdonald Not printed.

138" Return to an Order of the House of the 2nd May, 1917, for a return showing:— 1.

How many permanent civil servants or officials were in the employ of the Department
of N'aval Affairs on the 10th day of October, 1911, and how many on the 31st of March,

1917. 2. How many temporary civil servants and employees of all kinds were in the

employ of the said Department on the 10th day of October, 1911, and how many on the

31st of March. 1917. 3. How many permanent civil servants or officials were appointed

by said Department since the 1st of August, 1914. 4. How many temporary civil servants

and employees were employed by said Department since August 1, 1914. 5. What was the

gross amount paid by said Department for salaries and expenses to both permanent and
temporary civil servants and employees for the fiscal year ending March 31, 1911. 6.

What was the gross amount paid by said Department for salaries and expenses of all

permanent and temporary civil servants and employees for the fiscal year ending March
31, 1917. 7. How many civil servants were appointed by said Department since October

10, 1911, under the provisions of Section 21 of the Civil Service Act. Presented May
16, 1917.— .ID'. Chiaholm Not printed.

138';. Return to an Order of the House of tlie 2nd May, 1917, for a return showing:—1. How many
permanent civil servants or officials were in the employ of the Department of Marine

and Fisheries on the 10th day of October, lull, and how many on the 31st day of March,

1917. 2. How many temporary civil servants and employees of all kinds were in the

employ of the SS I on the 10th day of October, 1911, and how many on the

Of March, 1917. :;. How many permanent civil servants or officials were appointed

.1 Department since the Lsl of August, 1914. I How many temporary civil servants

and employees were employed by said Department since August 1, 1914, 5. What was the

amount paid by said Department for salaries and expenses to both permanent ami
temporary civil servants an i employ i foi the fiscal year ending March 31, 1911. G.

What was the gross amount paid by said Department for salaries and expenses of all
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permanent and temporary civil servants and employees for the fiscal year ending March
31, 1917. 7. How many civil servants were appointed by said Department since October

10, 1911, under the provisions of Section 21 of the Civil Service Act. Presented May
31, 1917.

—

Mr, siifla-ir Not printed.

138c- Return to an Order of the House of the 9th May, 1917, for a return showing:— 1. How
many permanent civil servants or officials were in the employ of the Department of Ex-

ternal Affairs on the 10th day of October, 1911, and how many on the 31st of March,

1917. 2. How many temporary civil servants and employees of all kinds were in the

employ of the said Department on the 10th day of October, 1911, and how many on the

31st of March, 1917. 3. How many permanent civil servants or officials were appointed

by said Department since the 1st of August, 1914. 4. How many temporary civil servants

ami employees were employed by said Department since August 1, 1914, 5. What was the

gross amount paid by said Department for salaries and expenses to both permanent and
temporary civil servants and employees for the fiscal year ending March 31, 1911. 6.

What was the gross amount paid by said Department for salaries and expenses of all

permanent and temporary civil servants and employees for the fiscal year ending March
31, 1917. 7. How many civil servants were appointed by said Department since October

10, 1911, under the provisions of Section 21 of the Civil Service Act. Presented June
1, 1917.

—

Mr. Sinclair Not printed.

138''- Return to an Order of the House of the 9th May, 1917, for a return showing:— 1. How
many permanent civil servants or officials were in the employ of the Department
of Justice on the 10th day of October, 1911, and how many on the 31st of March,
1917. 2. How many temporary civil servants and employees of all kinds were in the

employ of the said Department on the 10th day of October, 1911, and how many on the

31st of March, 1917. 3. How many permanent civil servants or officials were appointed
by said Department since the 1st of August, 1914. 4. How many temporary civil servants
and employees were employed by said Department since August 1, 1914, 5. What was the

gross amount paid by said Department for salaries and expenses to both permanent and
temporary civil servants and employees for the fiscal year ending March 31, 1911. 6.

What was the gross amount paid by said Department for salaries and expenses of all

permanent and temporary civil servants and employees for the fiscal year ending March
31, 1917. 7. How many civil servants were appointed by said Department since October

10, 1911, under the provisions of Section 21 of the Civil Service Act. Presented June
21, 1917.

—

Mr. Sinclair \ot printed.

138^- Return to an Order of the House of the 14th May, 1917, for a return showing:— 1. How
many permanent civil servants or officials were in the employ of the Department
of Finance on the 10th day of October, 1911, and how many on the 31st of March.
1917. 2. How many temporary civil servants and employees of all kinds were in the

employ of the sard Department on the 10th day of October, 1911, and how many on the
31st of March, 1917. 3. How many permanent civil servants or officials were appointed
by said Department since the 1st of August, 1914. 4. How many temporary civi! servants
and employees were employed by said Department since August 1, 1914, 5. What was the

gross amount paid by said Department for salaries and expenses to both permanent and
temporary civil servants and employees for the fiscal year ending March 31, 1911. »"..

What was the gross amount paid by said Department for salaries and expenses of all

permanent and temporary civil servants and employees for the fiscal year ending March
31, 1917. 7. How many civil servants were appointed by said Department since October
10, 1911, under the provisions of Section 21 of the civil Service A.ct. Presented June
29, 1912.— .1/. Maclean [Halifax) \,,i printed

138/. Return to an Older Of the House Of the 2nd May 1917. for a return BhOWlng ! II '\

manj permanent civil servants ami officials were in the emplo) of the Department <>r

Indian Affairs On the 10tii day of October, 1911, and how many cm the Slst of Much,
1917. 2. How many temporary civil servants and employees of all kinds were in the

employ of the -aid Departme a the LOth day of October, 1911, and how man) on the
3iat of March, 1917. 8. How many permanent civil servants or officials were 1
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by said Department since 1st of August, 1914. 4. How many temporary civil servants

and employees were employed by said Department since August l, 1914, 5. What was the

gross amount paid by said Department for salaries and expenses to both permanent and

tempor;. • - for th< fiscal year ending March 31, 1014. C.

What was the gross amount paid by said Department for salaries and expenses of all

permanent and temporary civil servants and for the fiscal year ending March
31, 1917. 7. How many civil servants v tod by said Department since October

10, 1011. under the provisions of Section 21 of the Civil Service Act. Presented by Hon.

Mr. Roche, July 10, 1917.

—

Mr. Kyte Wot printed.

138." Return to an Order of the Hon-' -3rd April, 1017, for a return showing:— 1.

How many permanent i were in the employ of the Department

of Agriculture on the 10th day of October, 1911, and how many on the 31st day of March,

1917. 2. How many temporary civil servants and employees of all kinds were in the

. f the said Department on the 10th day of I ober, 1911, and how many on the

31st of March. 11,17. 3. How many permanent civil servants or officials were appointed

bj said 1"! artment since the 1st of August, 1914. 4. How many temporary civil servants

am • employed by said Department since August 1, 1914, 5. What was the

gross amount paid by said Department for salaries and expenses to both permanent and

temporary <i\ii servants and employees for th< ending March 31, 1914. 6.

What was the gross amount paid by said Department for salaries and expenses "f all

permanent and temporary civil servants and employees for the fiscal year ending March
31, 1917. 7. How many civil servants were appointed by said Department since October

10, 1911, under the provisions of Section 21 of the Civil Service Act. Presented August

1917.

—

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

138''. Return to an Order of the House of the 2nd May, 1917, for a return showing:— 1. How
many permanent civil servants or officials were in the employ of the Department of State

and Mines on the 10th day of October, 1911, and how many on the 31st of March,

1917. 2. How many temporary civil servants and employees of all kinds were in the

employ of the said Department on the 10th day of October, 1911, and how many on the

31st of March, 1917. 3. How many permanent civil servants or officials were appointed

by said Department since the 1st of August, 1914. 4. How many temporary civil servants

and employees were employed by said Department since August 1, 1914, 5. What was the

gross amount paid by said Department for salaries and expenses to both permanent and

temporary civil servants and employees for the fiscal year ending March 31, 1911. 6.

What was the gross amount paid by said Department for salaries and -expenses of all

permanent and temporary civil servants and employees for the fiscal year ending March

31, 1917. 7. How many civil servants were appointed by said Department since October

10, 1911, under the provisions of Section 21 of the Civil Service Act. Presented August

21, 1917.

—

Mr. McEenzie Wot printed.

139. Return to an address to His Excellency the Governor General of the 23rd April, 1917,

for a copy of the Order in Council and all other papers in connection with the awarding

of the contract to J. C. Shields and others, or to the Inland Express Company for

carrying the mails from Ashcroft to Fort George, B.C. Presented May 2, 1917.

—

Mr.

Turriff Xot printed.

140. H>turn to an Address to His Excellency the Governor General of the 31st January, 1917,

for a copy of all correspondence exchanged with the Governement of the Province of

Manitoba concerning a statute passed by the Legislature of Manitoba at its last session,

entitled, "An Act to amend the Jury Act"; together with copies of all Orders in

respecting same. Presented May 3, 1917—Sir Wilfrtil Lauricr.. Xot printed

141. Return to an Order of the House of the 7th February, 1917, for a return showing:— 1.

'Ih. number of interned aliens, and nationality of each, employed on public works since

the 4th August, 1914. 2. The number employed in industrial work in the provinces of

,.,. and th. nationality ol i

• Isl <•(• August, 1914. 3. The number so

time. Present.-d May 3, 1917.

—

Mr. Kytc Xot printed.
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142. Return to an Order of the House of the 2nd May, 1917, for a copy of the report of the

Royal Commission appointed by Order in Council, 20th September, 1916, to inquire into

and report upon the conditions in regard to the delivery of cargoes of coal to coasting
vessels in the Maritime Provinces. Presented May 7, 1917.

—

Mr. Hughes (Kings,
P.E.I.) Xot printed.

143. Return to an Order of the House of the 3lst January, 1917, for a return showing:—1.

How many applicants for enlistment in the Canadian Overseas Forces have been
rejected on account of being physically unfit. 2. How many have been discharged after

enlistment for the same reason. Presented May 7, 1917.—-V?-. Steele. . . .Xot printed.

143". Return to an Order of the House of the 30th April, 1917, for a return showing:—1. How
many Americans have enrolled, in Canadian Regiments since the commencement of the
war. 2. How many natives of the British Isles are so enrolled in Canada since the 1st

of August, 1914. Presented July 31, 1917.

—

Mr. Boulay Xot printed.

143b Return to an Order of the House of the 31st January, 1917, for a return showing:—1.

How many men have enlisted in Canada for overseas service. 2. How many of these
have been subsequently discharged as unfit. 3. How many of these were discharged in

Canada, and how many overseas. Presented May 7, 1917.

—

Mr. Graham. .Xot printed.

143c Return to an Order of the House of the 14th May, 1917, for a return showing:— 1.

Whether the Minister of Militia or any of the authorities of the Militia Department has
official statistics as to the recruiting of soldiers in Canada for overseas service. 2. If

so, what the correct figures are of enlistments in the different overseas regiments raised

since August, 1914, to date (a) Canadian speaking the French language; (b)Canadians
speaking the English language and born in Canada; (c) British subjects by birth born
outside of Canada; (d) British subjects by naturalization; (c) British subjects by
birth born outside of Canada; (rf) British subjects by naturalization; (e) French Can-
adian soldiers in regiments commanded by officers speaking the English language raised

in the province of Quebec; and (/) French Canadian soldiers in battalions raised in the

other provinces of Canada. Presented June 14, 1917.

—

Mr. Lanctot Not printed.

143d. Copy of Census Statistics showing Summary of Strength of all Units of the Canadian

Expeditionary Forces in England, period 14th May, 1917, together with statement show-

ing number of Canadian troops in France, England, in the Near East, St. Lucia and in

Canada, June, 1917. Presented by Sir Edward Kemp, June 15, 1917.. . .Not printed.

144- PC. 2314, dated 7th October, 1916, appointing a Special Seed Commissioner and three

assistants, with authority to purchase seed wheat to fill requisitions for seed from
municipal governing bodies in districts that have suffered crop failure due to the pre-

valence of rust and frost. Also, P.C. 3073, dated 14th December, 1916, authorizing the

Special Seed Commission to purchase seed oats and seed barley to fill requisitions for

seed from municipal governing bodies and farmers' organizations in districts where

there is no supply. Presented by Hon. Mr. Burrell, May S, 1917 Net printed.

145. Return to an Order of the House of the 1st February, 1917, for a copy of all communica-
tions, reports and documents concerning the alleged treatment of Thos. Kelly, a pri-

soner in the Stony Mountain Penitentiary. Presented May 9, 1917.

—

Mr. Buchanan.

*fOt printed.

146. Copy of Order in Council, P.C. 118-3, dated 28th April, 1917, authorizing the grant:

the request of His Majesty's Government in England, of a further 300 miles of rails for

use in France in connection with the war. Presented by Hon. Mr. Meighen. May 10.

1917 Not printed.

146" Return to an Ordei of th< House of the 13th June, 1917, for a return showing:—'

tween what points on the Canadian Northern Railway Line west «'t" Bdmonton Uj

:,i. i(, in taken up to be placed on the Grand Trunk Pacific Line 8. Betweei

points on the Grand Trunk Pacific Line west of Edmonton th< the Grand Trunk

; ,i( to i" replaoed by rails of the Canadian Northern Railway, Presented June 14,

1917.

—

Mr. Oliver
'

Not printed.
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146& Tabulated statement showing list of points on the Eastern Division of the National

Transcontinental Railway from which rails were lifted for- shipment overseas to France,

mileage lifted at each point and replaced with rails from Intercolonial Railway (to-

gether with a map accompanying; same). Presented by Hon. Mr. Cochrane. June 21.

jq,™ Xot print rtl.

147. Return called for by Section SS, of Chapter 02, Revised Statutes of Canada, requiring

that the Minister of the Interior shall lay before Parliament, each year, a return of

liquor brought from any place out of Canada into the Territories by special permission

in writing of the Commissioner of the Northwest Territories, for the year ending 31st

December, 1916. Presented by Hon. Mr. Roche, May 11, 1917 Not printed.

148. Return to an Address to His Excellency the Governor General of the 30th April, 1917,

for a copy of the application for Arbitration Boards made to the Labour Department

by the Provincial Workman's Association or its officers and the United Mines Workmen
of Nova Scotia or its officers. Also a copy of all letters, copies of letters and other

documents relating to this matter, along with all letters, papers, other documents and

Orders in Council relative to the appointment of a Commission to investigate labour

and other conditions in the County of Cape Breton. Presented May 11, 1917.

—

Mr.

Kytc Nat printed,

149. Return to an Order of the House of the 2nd May, 1917, for a copy of all letters, copies

of letters, telegrams, reports and all other documents relative to the purchase of the

two vessels, A. J. McKcc and T. J. Drummonds, by the Railway Department under the

Order in Council dated April 17, 1917. Presented May 14, 1917.

—

Mr. ^[acdonald.

Not printed

150- Return to an Order of the House of the 31st January, 1917, for a copy of all corres;>

ence, telegrams, memoranda, etc., by and with the Department of Railways in con-

nection with the naming of stations on the Halifax and Eastern Railway. Presented

May 14, 1917.

—

Mr. Maclean {Halifax) Wot printed.

151. Return to an Order of the House of the 23rd April, 1917, for a copy of all statements,

reports, evidence, letters and other papers and documents in the possession of the

Department of Railways and Canals relating to a claim for a horse belonging to one

Dan McFarlane, injured at Brinley Brook, N.S., by the Canadian Government Railway.

Presented May \~>, 1917.

—

Mr. Sinclair Xot printed.

152. Return to an Order of the House of the 25th April, 1917, for a copy of all documents,

papers, correspondence and reports concerning the suspension of Polydore Lebel,

engineer on the Intercolonial Railway at Riviere du Loup, as a result of a wreck in the

year 1916. Presented May 15, 1917.

—

Mr. Lopointe (Kamouraska) Xot printed.

153. Return to an Order of the House, of the 31st January, 1917, for a copy of all letters,

telegrams and other documents relative to the removal of Mr. Spenny as Traekmi
the Short Line, so-called, of the Canadian Government Railway, and to the appoint-

ment of Henry Gray as his successor. Presented May 15, 1917.

—

Mr. Macdonald.
Xot printed.

154. Return to an Address to His Royal Highness the Governor General, of the 7th February,

1916, for a copy of all papers in connection with the appointment of L£on Roy as inter-

i in the Department of the Interior; and also a copy of the Order in Council,

documents and correspondence relating to his dismissal. Presented May 16, 1917.

—

Sir Wilfrid Laurier Not printed.

155. Return to an Order of I of the 30th April, 1917, for a copy of all letters, papers,

telegrams and other documents relative to the establishment of 'the Canadian Govern-

ment Railway Employees Magazine, showing the circulation thereof, the cost of pro-

pts, and tlie persons employed in connection therewith, giving a

ment of the amount receiv id by said persons from the Railway in any capacity. Pre-

I May 21, 1917.

—

Mr. Macdonald Xot printed.
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156. Return to an Order of the House, of the 22nd March. 1916. for a Return showing:—!.
The number of conductors, brakemen, drivers and firemen, respectively, who were on
duty on the Canadian Government Railways between Moncton and Campbeliton during
the month of February, 1916. 2. The number of hours each of the above mentioned
trainmen and enginemen were on duty each trip between said points during said month
of February, 1916. Presented May 21, 1917.—Mr. Copp Not printed.

157. Report of Exchequer Court proceedings under Section 49A of the Indian Aot, in respect
to the removal of the Indians from Sydney Reserve, Nova Scotia. Presented bv Hon
Mr. Roche, May 22, 1917 Kot printed .

158. Report of the work of the Military Hospitals Commission from it* incepcion to the
present date. Presented by Sir Robert Borden, May 23, 1917 Wei printed.

159. Copy of correspondence between Members of the Government and the Canadian Manu-
facturers Association respecting the purchase of supplies for the Canadian Expedi-
tionary Forces in England and at the Front. Present' i by Sir Robert Borden, May
23,1917 Not printed

160. Return to an Order of the House, of the 14th May, 1917, for a copy f the correspon
between the Prime Minister and the ex-Minister of Militia and Defence, which led to
the latter 's resignation or dismissal from the Government. Presented by Sir I

Borden, May 23, 1917.

—

Mr. Hughes < King's, P.E.I.) Not printed.

161. Return to an humble Address of the Senate to His Excellency the Governoi General.
dated the 26th day of January, 1917, for a statement showing the date and object of
all commissions instituted by the Government of the day. since its accession to power
in 1911, up to the present date; the number of days during which each of
commissions sat, giving the names of the individuals who formed part of such com-
missions, and what was the cost of each to the country. (Senate.) .Vr>( p

161a. Part Return to an humble Address of the Senate, dated the 7th day of February. 1917.
to His Excellency the Governor General, for:—A statement showing the date, the
object and the personnel of all commissions instituted by the late Government from
its accession to power in 1S96, up to the accession to power of the present Government
in 1911, the number of days during which each of these commissions set, and what
was the cost of eaoh to the country. (Senate. ) Xot printed

162. Order in Council P.C. 1433, dated 24th May, 1917, containing regulations concerning the
departure out of Canada of male persons who are liable to or capable of national
service of a military or other character. Presented by Hon. Mr. Roche, May 29, 1917.

Not printed.

163. Return to an Address to His Excellency the Governor General, of the 23rd May, 1917. for
a copy of the Order in Council, if any, providing that preference in appointments to the
Civil Service should be given to returned soldiers. Presented May 29, 1917. Mr.
Boulay ' .V0f ,,

164. Return to an Order of the House, of the 3rd February, 1917, for a copy of all reports
findings, evidence, memoranda, etc., in connection with the inquiry into the damages
sustained by H.M.C.S. Grilse en route from Halifax to Bermuda. Presented May 3>>.

1917.

—

Mr. Maclean i Halifax.) yot printed

165. Return to an Order of the House, of the 14th May, 1917, for a copy of all lee

tions, correspondence, telegrams and reports in any way referring to the di-

oi- retirement of D. McDermid, Superintendent of Fish Hatchery at Bast Margaree,
and the appointment of his successor. Presented May 30. 1917.

—

Mr. Chiaholm,
' printed

166. Return to an Order of the House, of the 25th April. 1917. for a copy of .ill letters,

grams, reports and other papers and documents relative to the application of \\

K.I/..T of Hull's Harbour, King's County. N.S.. for a license to operate a rlshin.

al Square Cove, Kind's County, N.S. Presented May 30. 1917.— Mr Maclxin ill,

Si" pi •
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167. Return to an Address to His Excellency the Governor General, of the 23rd April, 1M7,

for a copy of all correspondence, memoranda. Orders in Council, etc., in reference to

dismissal of Moses H. Nickerson. as Inspector of Life-saving Stations in Nova

ed May 30, 1917.—Mr. Maclean {Halifax) Not printed.

168. Co] with amendments and as amended to February 28, 1917,

with moil relating thereto. Pr< ; Sir Thomas White.

May 30, 1917 Printed for sessional papers only.

168". Copj of Order in Council, P.C. 277. dated 30th January. 191" ensions of

between

al < !o> emu
August 20, 1917 v "' printed.

169. Return to an i of the 14th May, 1917, for a copy i I

pondence, petitions, telegrams and reports between the Minis Marine and

erson or persons in any way referring to the removal of

nets < :. tl .. : portion of the coast of Inverness extending east and west from the mouth

of the Mai -May 31, IM 7.— Mr. Chisholm Not printed.

170. Return to an Order of the House, of tl i
' day, 1917, for a copy of the report o1

on appointed to investigate dition of th( M I tarj Hospital at Halfax,

a copy of the evidei by said Commission at Halifax and all other docu-

ments in I -ion of the Department of Militia and Defence in connection with

ligation. Presented May 31, 1917.

—

Mr. Sinclair Not printed.

171. Return to an Order of the House, of the 7th May, 1017, for a return showing the

amount paid or spent by the Department of Militia in advertising for recruits in

Canada, showing the persons, firms and corporations to whom the payn made,

up to April 1, 1917. Presented May 31, 1917.

—

Mr. Macdonald Not printed.

172. Finding of the Court of Inquiry appointed by the Adjutant-General by Orders dated

the 1st May, 1917, for the purpose of collecting and recording evidence in connection

with the allegations contained in several newspapers that Troop Trains had been

d passing through Riviere-du-Loup, Quebec, and other places, and for tl-. purpose

llecting and recording any other evidence which, in the opinion of the Members

of the Court, in any way relates to or has a'bearing on this matter. Presented bj S r

Edward Kemp, May 31, 1917 Not printcil

173. Finding of the Court of Inquiry appointed by the Adjustant-General by Orders dated

the 1st M lor the purpose of collecting and recording evidence in connection

with the allegations contained in several newspapers accusing the citizens of Quebec
( .f maltreating or allowing to bt soldiers returning from the War and

rig through or sojourning in Quebec, and for the purpose of collects ording

any other evidence which, in the opinion of thi Members of the court, in any way
bearing on the matter. Presented by Sir Edward Kemp. May 31,

[917 Not printed.

174. Return to an Order of th< House, of the 7th May, i Pi T. for a copy of all accounts,

orrespondence and other documents relating to the following amounts

tioned in the Report of the Auditor General 1916, Vol 11, page l>— 11:—Mr.

Justice L P, Pelletier, travelling expenses, JS77; Mr. Justice t. x. Btflleau, travelling

$1,984.44'; Mr, Justice T. H. Chauvin, travelling expenses, $1,421 25; Mr.

Justice B. LeTellier, travelling expenses, $1,923.80 Presented Maj 31, 1917. Mr.

Lam li,t Not print* <l.

175. Return bo an Order of the House, of the 30th .May. 1917, for a Return showing: -1

number oi ippolnted to permanenl position on the Canadian Goven n

l. 191C, to March 31, 1917, who were not previously employed on

•n. .ays. 2. Their names, salaries and thi position! to which they were

appointed: presented May 31, 1917.

—

Mr, Copp Not printed.
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176. Return to an Order of the House, of the 12th February, 1915, for a Return showing how
many persons of German nationality are employed in the several Departments of the
Federal Government, in what capacity and the salaries received respectively. Pre-
sented June 1, 1917.

—

Mr. Dclisle Xot printed.

177. Return to an Order of the House, of the 1st May, 1916, for a copy of all correspondence
and papers relating to the change in the location of the post office at Roseberg, Alberta.
Presented June 1, 1917.

—

Mr. Buchanan Xot printed.

178. Return to an Order of the House, of the 8th May, 1916, for a copy of all correspondence,
letters and telegrams relating to the dismissal of Augustin D. Lauteigne as Postmaster
cf Island River, Gloucester County, X.B. Presented June 1, 1917.

—

Mr. Turgcon.

Xot printed.

179. Return to an Order of the House, of the 31st January, 1917, for a copy of all letters
and telegrams in the Post Office Department in reference to the removal of Pearson's
Post Office, Township of Casey, in the Constituency of Nipissing, from where it was
located to its present location. Presented June 1, 1917.

—

Mr. Turriff.. ..Xot printed.

180. Return to an Order of the House, of the 5th February, 1917, for a copy of all letters,

reports, papers and other documents relative to the dismissal of John R. Mcintosh as
Postmaster of Cummings Mountain, Pictou County, and the appointment of James
Cummings as his successor. Presented June 1, 1917.

—

Mr. Macdonald.. ..Xot printed.

181. Return to an Order of the House, of the 2nd May, 1917, for a Return showing:—The
gross amount paid by the Government since October, 1911, to H. P. Duchemin, of

Sydney, N.B., for services and disbursements under the Public Inquiries Act, or other-

wise. Presented June 1, 1917.

—

Mr. Sinclair Xot printed.

182. Return to an Order of the House, of the 3rd February, 1917, for a copy of all corres-

pondence, letters, telegrams and other documents concerning the cancelling by the

Post Office Department of the rural mail contract granted to HyppoHte Lambert of St.

Antoine, in Khe County of Lotbiniere, Que. Presented June 1, 1917.

—

Mr. Fortier.

Xot printed.

183. Reports, pursuant to a Resolution of the House adopted on the 18th May, 1916, based
on a recommendation of the Joint Committee of both Houses on Printing of Parliament,
requesting information from the several Departments of Government with the view to

effecting all possible economy in the matter of public printing and the distribution of

public documents, and the extent, if any, to which such recommendations have been
carried into effect. Presented by Hon. Mr. Patenaude, June 1, 1917.. . .Not printed.

184. Return to an Order of the House, of 21st May, 1917, for a copy of all correspondence,
reports and recommendations, if any, from the Grain Commission to the Department of
Trade and Commerce or any other Department of the Government at Ottawa, follow-
ing a meeting of the Grain Commissioners held in Lethbridge this year. Presented June
1, 1917.

—

Mr. Buchanan Xot printed.

185. Order in Council passed in conformity with provisions of 4-5 George V., Chapter 2D
(C. N. Railway.)— (The Senate) Vof printed

186. Return to an Order of the House, of the 3rd February, 1917, for a return showing the
quant it \ and value of exports in following commodities for the first nine mon
present fiscal year:—Horses; brass and manufacturers of same; wheat, breadstuffs;
oats and grain other than wheat; automobiles, bicycles, moto i parts of same,
including engines and tires; railway cars ami parte; eh< ,i manufac-
tures of same; cotton manufactures; explosives; iron and steel ami manufactures if

same; firearms and munitions; leather and manufactures ol meat an..

products; alcohol; vegetables, dried and canned; lead; wearing apparel of all kinds;
zinc and manufactures of same; paper ami manufactures oi same Presented June 4,

1917 Mr. Mm han tliuli/«x), Printed f01 *« mmlikW
|
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187. Return to an Order of the House, of the 30th April, 1917, for a copy of all documents.
correspondence, letters, telegrams, memoranda and reports exchanged between the Ser-
geant-at-Arms of the House of Commons and the Honourable Albert Sevigny ; the

Sergeant-at-Arms and the Justice Department, and between the Department of Justice

and the Honourable Albert Sevlginy, concerning certain effects, furniture and orna-

ments connected with the Speaker's Apartments. Also, copy of all accounts, receipts,

bills of lading and transportation accounts concerning the said effects, furniture and

ornaments. Presented June 5, 1917.

—

Mr. Lanctot Not printed.

188. Copy of Order in Council P.C. 14 37, dated the 29th May, 1917. respecting pay to mem-
bers of the Civil Service who join the Military forces of Canada either by voluntary

enlistment or otherwise from and after the date hereof. Presented by Sir Thomas
White, June 6, 1917 Not printed.

189. Coin- of General Reports of W. F. O'Connor, K.C., Acting Commissioner re Cost of Living,

concerning the production, cost, selling prices, and distribution system of refined sugar

Presented by Hon. Mr. Crothers, June 6. 19111

Printed for distribution and sessional papers.

190. Copy of Reports of W. F. O'Connor, on the subject of the Anthracite Coal business in

Canada. Presented by Hon. Mr. Crothers, June 6, 1917.

Printed for distribution and sessional papers.

191. Return to an humble Address of the Senate to His Excellency the Governor General,

dated the 22nd of May last, showing a copy of:—All correspondence exchanged between

the Government or its Ministers, the Minister of Militia, the Militia Council, Major-

General F. L. Dessard, C.B., Inspector-General, or any other person, and Lieutenant-

Colonel Armand Lavergne, O.C., the 61st Regiment or any other person, on the subject

of the territorial defence of the Province of Quebec, as well as copy of all Orders in

Council or documents relating to this subject.— (Senate) Not printed.

192. Copy of Order in Council, P.C. 1579, dated 8th June, 1917, appointing a Fuel Controller

for Canada. Presented by Sir George Foster, May 12, 1917.

Printed for sessional papers only.

192a. Copy of Order in Council, P.C. 1460, dated 16th June, 1917, re the appointment of

an Officer to be known as Food Controller for Canada, and specifying his powers and

duties. Presented by Sir Robert Borden, June 19, 1917.

Printed for sessional papers only.

193. Copy of Order in Council, P.C. 16'04, dated 11th June, re the establishment of "The
Board of Grain Supervisors of Canada." And also. Copy of Order in Council, P.C.

1605, dated 11th June, 1917, appointing certain persons as members of "The Board of

Grain Supervisors of Canada." Presented by Sir George Foster, May 12, 1917.

Printed for sessional papers only.

194. Copies of Census Statistics of male population of Canada, Census of 1911, between the

ages of 20 and 45, both years inclusive, according to conjugal condition and nativity.

Presented by Sir Edward Kemp, June 13, 1917.

Printed for sessional papers only.

195. Copies of The King's Regulations and Orders for the Army, 1912, re-printed with
amendments published in Army Orders up to 1st August, 1914. Presented by EHr

Edward Kemp, June 13, 1917 Xot printed.

196. Copies of Manual of Military Law, War Office, 1914. Presented Sir Edward Kemp.
June 13, 1917 Not printed

197. Copy of Order in Council, P.C 9*7, dated 10th April. 1917, as amended i>y Order In

Council No. 1451, dated 26th May. 1917: Regulations, being as Consolidation of and
additions to various Orders in Council made In consequence of the War, the -whole to

be known as the "Defence of Canada Order, 1917." Presented by Hon Mr. Elasen,
June 13, 1917 .y„, printed.
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198. Return to an Order of the House, of the 14th May, 1917, for a copy of all letters,

petitions, correspondence, telegrams and reports in any way referring to dismissal,

retirement or resignation of John McDonald, as Janitor of public building at Tnver-

. and the appointment of his successor. Presented June 15, 1917.

—

Mr. Chisholm.

Xot printed.

199. Return to an Order of the House, of the 14th May, 1917, for a copy of all letters,

petitions, correspondence, telegrams and reports received by the Government since

September, 1911, to the present day, in any way referring to the extension and
repairs to McKay's Point Wharf, Inverness County. Presented June 15, 1917.

—

Mr.
Chisholm Xot printed.

200. Return to an Order of the House, of the 7th May, 1917, for a copy of the replies

which the Government or the Department of Public Works sent to the Resident
Engineer or other parties in answer to letters, telegrams, or reports in connection with
the breakwater at Souris, P.E.I. , during the years 1915 and 1916. Presented June
15, 1917.

—

Mr. Hughes (King's, P.E.I.) Xot printed.

201. Return to an Order of the House, of the 23rd May, 1917, for a copy of all corres-

pondence, telegrams, recommendations and other communications relating to the

dismissal of Hector Urquhart, as lineman on the Dominion Government telegraph line

between Grand River and Enon, Cape Breton County, Xova Scotia, and relating to

the appointment of Dan. A. McLennan to said position. Presented June 15, 1917.

—

Mr. Kyte Xot printed.

202. Return to an Order of the House, of the 14th May, 1917, for a copy of all letters.

petitions, correspondence, telegrams and reports received by the Government since
September, 1911, to the present day, in any way referring to the extension and
repairs to Craignish Wharf. Presented June 15, 1917.

—

Mr. Chisholm . .Xot printed.

203. Return to an Order of the House, of the 3rd May, 1917, for a Return showing:— 1. The
amount which has been paid for stenographic reporting for the different Commissions
or inquiries which have been held by the Government since November, 1911, to the

present time. 2. The names of the persons to whom these amounts have been paid
for stenography and the respective amounts paid to each of them. Presented June
15,1917.

—

Mr. Verville Not printed.

203«. Return to an Order of the House, of the 3rd May, 1917, for a Return showing:—

1

amount which has been paid for stenographic reporting for the different Commissions
or inquiries which have been held by the Government since November. 1911, to the

present time. 2. The names of the persons to whom these amounts have been paid
for stenography and the respective amounts paid to each of them. Presented June
2S. 1917.

—

Mr. Verville Xot printed.

204. Return to an Address to His Excellency the Governor General, of the 9th May. 1917.

for a copy of all papers, petitions, telegrams and all other documents sent to the
Government urging upon them the necessity of abolishing the wet canteen system
in the camps overseas. Presented June 15, 1917.

—

Mr. Lemieux Xot printed

205. Copies of all correspondence, memoranda or other documents received by or sent by
the Right Honourable the Prime Minister and the Honourable the Minister of Trade
and Commerce, concerning a project to advertise Canadian products by the organiza-
tion of an exhibition train of sample good9 in France. (Senate) Xot printed.

205". Supplementary Return to an Order of the Senate, dated the ;th June las' :

Return showing:—Copies of all correspondence, memoranda or other documents
received by or sent by the Right Honourable the Prime Minister and the Honourable
tho Minister of Trade ami Commerce, concerning a projeol to advertise Canadian
products by the organization of an exhibition tram of sampl !

"''!'• Senate xot printed
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206. Letter of the Honourable E. L. Patenaude, MP., to the Right Honourable the Prime

Minister, resigning his position as Secretary of State for Canada, and the letter of

the Prime Minister in acknowledgment thereof. Presented by Sir Robert Borden,

June 18, 1917 ,
Not printed.

207. Return to an Order of the House, of the 3rd May, 1917, for a Return showing:—1. How

much merchandise has been exported from Canada into Foreign Countries since the

first of August, 1914, to the present time? 2. How much of these goods have gone

through the Port of Hamburg? 3. What countries have imported this merchandise

from Canada, and the respective amounts for each of them? Presented June 18,

1S17—Mr. VerviUe Hot printed.

208. Return to an Order of the House, of the 3rd February, 1910, for a return showing the

itemized disbursements of Ward Fisher, Inspector of Fisheries for Western Nova

Scotia, for the year 1912, amounting to I3SS.40, and the year 1913, amounting to

$1,009.84. Presented June IS, 1917.

—

Mr. Law Not printed.

209. Return to an Order of the House, of the 23rd April, 1917, for a copy of all papers,

documents, petitions, memoranda, correspondence, etc., with the Government of British

Columbia or any member thereof with the Fishery Officers of the Marine and Fisheries

Department resident in said Province, and with any Company, person or persons

relating to prohibition of the export of British Columbia salmon since January 20,

1913. Presented June 18, 1917.

—

Mr. McKenzie Not printed.

210. Statement of Amount and Price of Commodities purchased and sold (including export

and home consumption) by Cold Storage Companies in Canada from January 1 to

December 1, 1916. Presented by Hon. Mr. Crothers, June 18, 1917 Not printed.

210a. Report of W. F. O'Connor, K.C., Acting Commissioner re Cost of Living, concerning

Cold Storage Conditions in Canada. Presented by Hon. Mr Crothers, July 13, 1917.

Printed for distribution and sessional pap< is.

210b. Copy of Order in Council, P.C. 2021, dated 23rd July, 1917, recommending the further

investigation into the premises, books, papers and records of the William Davies

Company, Limited, and Matthews-Blaekwell, Ltd., as disclosed by the report of W.
F. O'Connor, Acting Commissioner on the Cost of Living, on the subject of cold

storage conditions in Canada, and appointing G. F. Henderson, A. B. Brodie and

Geoffrey Clarkson with all the powers of Examiners under Part I of the Inquiries

Act to inquire into the books, papers, etc., of the said companies; also to recommend

in writing to the Minister of Labour a standardized system of costs accounting appli-

cable to the cold storage business by which the net profits of cold storage companies

in Canada may from time to time be readily ascertained. Presented by Hon. Mr.

Crothers, July 25, 1917 Not printed

211. Return to an Order of the House, of the 11th June, 1917, for a copy of all correspon-

dence, telegrams, requests, petitions and other papers in the possession of the

Department of Trade and Commerce relating to providing a supply of salt for the

fisheries of the Maritime Provinces. Presented by Sir George Foster, June 22, 1917.

Not print) d.

212. Copj " f Order in Council, P.C. No. 1725, dated the 25th June, 1917, creating the

position of Director of Coal Operations for the southeastern coal fields of the Pr<

of British Columbia and the suthwestern coal fields of the Province of Alberta, known
a- District IS- And also.— Copy of Order in Council, P.C. No. 1726, dated the 25th

June, 1917, appointing W. II. Armstrong, of the City of Vancouver, Director of Coal

Operations under the provisions of the above Order in Council, P.C. 'No. 1725, dated

25th June, 1917. Presented by Sir Robert Borden, June 25, 1917 Not printed

212". Return t<> an Order <'f the House, of the 14th May, 1917, for b copy of all ]>
reports, communications and documents passing between the Minister of Labour and
the Department of Labour and the officials of District (No. 18, United Mine Workers

3C
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of Alberta, and the officials of the Alberta and Eastern British Columbia Coal Oper-

ators' Association, concerning the requests made by the Miners for an increase in

wages due to the increase in the cost of living, between September 1, 19H5, and the

present time. Presented July 12, 1917.

—

Mr. Buchanan Not printed.

213. Return to an Order of the House, of the 13th June, 1S17, for a Return showing:— 1.

How many battalions of infantry left Canada with the First Contingent? 2. The

number, and the designations of the different units of artillery which left with the

First Contingent? 3. The number and the designation of the different medical corps

which left Canada with the First Contingent? 4. The number and the designation

of all the other units which left with the First Contingent? 5. The names, rank and

duties of the supernumerary officers who left with the First Contingent. Presented

June 26, 1917.

—

Mr. Lachance Wot printed.

214. Return to an Address to His Excellency the Governor General, of the 30th May, 1917,

for a copy of all correspondence, letters, cables and other documents exchanged

between the Imperial Government or any of its members or officials with the

Canadian Government or any of its members or officials, relative to the question of

the proposed legislation by the Imperial Parliament to validate certain Acts and

proceedings of the Legislature of British Columbia. Presented June 27, 1917.

—

Mr.

Macdonald Not printed.

215. Return to an Order of the House, of the 4th June, 1917, for a copy of all correspondence

between the Chief of the Hansard Translation Staff of the House, the Clerk of the

House and the Speaker, since April 19, 1917, to date. Presented June 28, 1917.

—

Mr. Lemieux Not printed.

216. Return to an Order of the House, of the 27th March, 1916, for a return showing the

amounts paid by the Federal Government from the 1st July, 1S96, to the 1st

October, 1911, to the following newspapers: Le Canada, La Presse, La Patrie, Le

Pays, of Montreal, La Vigie and Le Soleil, of Quebec. Presented June 28, 1917.

—

Mr. Boulay Not printed.

217. Return to an Order of the House, of the 3rd May, 1917, for a Return showing the

number of employees of the following Departments after 1S96, and after 1911,

respectively, viz. :—Inland Revenue, Interior, Public Works, Marine and Fisheries,

Militia and Defence, Labour and Department of Trade and Commerce. Presented

June 28. 1917.

—

Mr. Boulay Wot printed.

218. Return to an Order of the House, of the 7th May, 1917, for a Return showing the

number of returned soldiers who have been given employment in the various depart-

ments of the Government. Presented June 2$, 1917.—.1//-. Lemieux.. ..Xot printed.

219. Return to an Order of the House, of the 25th June, 1917, for a copy of the reports made
by the Penitentiary Surgeons in connection with the release from Penitentiary of

Edward Levi Baugh. Presented July 4, 1917.

—

Mr. Murphy Xot printed.

220. Return to an Order of the House, of the 21st May, 1917, for a return giving the names
and salaries of employees of the Interior and Indian Departments, (a) Inside Service

and <b) Outside Service, who volunteered for overseas service, and who were paid

their full civil salary in addition to their military pay and allowances.

Those who volunteered for overseas service and who were paid a sufficient portion

of their civil salary in addition to their military pay and allowances to bring their

pay up to the amount of their civil salary.

Those who volunteered for overseas service and who received conedderat

(Stating consideration) on account of their civil employment in addition ti

militarj pay and allowances.

Those who volunteered for overseas Bervlce and who do no:

slderatlon on account of their civil employment In addition to their military paj and
allowances. Presented July c>, 1911 Mr, Oliver Wot j ..'ni
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221. Report of Special Trade Commission to Great Britain, France and Italy, May-
September, 1916. Presented by Sir George Foster, July 5, 1917 Kot printed.

222. Return to an Order of the House, of the 13th June, 1917, for a Return showing:— 1. The

total expenditure connected with Agriculture by the Federal Government in each of

the fiscal years from 1904-05 to 1916-17, inclusive. 2. How much money was set

apart by the Agricultural Aid Act of 1912 to assist the Provincial Departments of

Agriculture to Improve and extend their work? 3. How much of above amount was

given to each Province, and what was accomplished in each Province as a result of

such assistance? 4. How much money was set apart by the Federal Government under

the Agricultural Instructions Act of 1913, and under the provisions of the said Act

what amounts were respectively allotted each year to the several Provinces? 5.

What the general purpose of said Act is, and to what extent that purpose has been

made effective in each Province. Presented July 5, 1917.

—

Mr. Edwards.

Printed for sessional papers only.

223. Return to an Order of the House, of the 11th June. 1917, for a Return showing:—1.

Whether Mr. Giard, ex-M.P.P. for Compton, is an employee of the Government? 2. If

so, since when? 3. The number of employees under his orders and their respective

names.' 1. What salary does said Giard receive? 5. The salary of each employee

under his charge? 6. Whether he has bought, for the Government, any animals for

breeding purposes? 7. If so, how many, and the price paid for each? 8. Where these

animals were bought? 9. How many of them have been rejected or returned to the

Government or to Mr. Giard? 10. If any have been refused or returned, why? 11.

Where the said breeding animals are at present? 12. What the Government or the

Department of Agriculture intends to do with the animals so refused and returned to

Mr. Giard? Presented July ~>, 1917.

—

Mr. Gauvrean Kot printed.

224. Return to an Address to His Excellency the Governor General, of the 31st January.

1017, for a copy of all documents, letters, messages, correspondence, reports and

particularly an Order in Council dated 6th December, 1898, respecting the exemption

from military service of the Doukhobors. Presented by Hon. Mr. Roche, July 9, 1917.

—Mr. MeCrancy Not printed.

225. Return to an Address to His Excellency the Governor General, of the 31st January,

1917, for a copy of all Orders in Council and other documents on file in the Depart-

ment of Marine and Fisheries relating to the requisitioning of Canadian ships by the

Canadian Government. Presented July 11, 1917.

—

Mr. Sinclair Not printed.

226. Return to an Order of the House of the 7th June, 1917, for a return showing the number

of recruiting officers which have been appointed in the province of Quebec, with the

names, addresses, nature of functions and salaries of the same. Presented July 11.

1917.

—

Mr. Carvell Kot printed.

226c Return to an Order of the House of the ISth June, 1917, for a return showing:— l. The
is and addresses of the parties on Prince Edward Island who have been ei

or who are now engaged in recruiting for the army and navy or doing other work of a
like military character, since August, 1914. 2. The remuneration or pay each of the

said parties receives and the allowance given for travelling or other expenses. :'.. The
total amount each person has received up to the 1st of June. 1917. Presented July 31,

1917.— Mr. Hughes (P. K.I.) Kot printed.

227. Return to an Order of the House of the 12th April, 1916, for a return showing:— 1. How
many clerks there are in the Post Office Department who belong to and are paid from
the outside service vote, and who work in the inside service. 2. The names of said
clerks ::. Salary paid to each. 4. How long each has been in the service of the

Department. 5. If all or any of the clerks have passed any examination. If so, what
inatlon, and on What date or dates. Presented July it Mr. Turriff . .Not printed.

228. Copy of a memorandum presented l>y the Southern Slav Committee to the representatives

of the British Dominions, setting forth the aims and aspirations of the Jugo-slava

(Serbs, Croats and slovens) subject to Austro-Hungarian rule. Presented bv sir

Robert Borden, July 20, 1917 Not printed
38
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229. Claims made by Minister of Justice relating to payment of duties by certain provinces.

(Senate.) Xot printed.

230. Copy of Report of Honourable Sir Ezekiel McLeod, Chief Justice of the Province of New
Brunswick, and the Honourable Louis Tellier, retired Judge of the Superior .Court of

the Province of Quebec, Commissioners appointed under the Inquiries Act of Canada,
being Revised Statutes of Canada, 1906, Chapter 104 and Amending Acts, by virtue

of an Order in Council passed on the 6th June, 1917, whereby the said Commissioners
were empowered and directed to conduct an inquiry and investigation for the purpose
of reviewing and considering the evidence taken by Mr. Justice Gait, a Commissioner
appointed by the Lieutenant-Governor of Manitoba on the 15th day of July, 1916, to

investigate and report upon certain matters of concern to the Local Government of the

said province, in the execution of such Commission, and to review and consider his

reports and findings on such evidence ; and to report whether such evidence sustains

or supports the findings of the said Commissioner, as set forth in such reports, in so

far as they reflect upon or prejudicially affect the honour or integrity of the Hon.
Robert Rogers or the honesty of his dealings or transactions. Presented by Hon.
Mr. Doherty, July 27, 1917.. ..Printed for distribution—Members and Senators only.

230«- Copy of evidence, exhibits, etc., in respect to the Report of Honourable Sir Ezekiel Mc-
Leod, Chief Justice of the Province of New Brunswick, and the Honourable Louis
Tellier, retired Judge of the Superior Court of the Province of Quebec, Commissioners
appointed under the Inquiries Act of Canada, being Revised Statutes of Canada, 1906,

Chapter 104 and Amending Acts, by virtue of an Order in Council passed on the 6th

June, 1917, whereby the said Commissioners were empowered and directed to conduct
an inquiry and investigation for the purpose of reviewing and considering the evidence

taken by Mr. Justice Gait, a Commissioner appointed by the Lieutenant-Governor of

Manitoba on the 15th day of July, 1916, to investigate and report upon certain matters
of concern to the Local Government of the said province, in the execution of such Com-
mission, and to review and consider his reports and findings on such evidence ; and to

report whether such evidence sustains or supports the findings of the said Commissioner
as set forth in such reports, in so far as they reflect upon or prejudicially affect the

honour or integrity of the Hon. Robert Rogers, or the honesty of his dealings or

transactions. Presented by Hon. Mr. Doherty, August 9, 1917 Xot printed.

231. Return to an Order of the House of the 13th June, 1917, for a copy of all correspond-
ence, letters, telegrams and other papers relating to a contract for carrying mails
between Grand River and Fourchu, in the County of Richmond, Nova Scotia, in the
years 1916 and 1917. Presented July 28, 1917.—Mr. Kyte Xot printed.

232. Return to an Order of the House of the 30th April, 1917, for a copy of all papers, letters.

telegrams and documents relative to the purchase of land in Vancouver, B.C.. for the

purpose of an armoury, since January 1, 1913. Presented July 30, 1917.

—

Mr. Mac-
donald Xot printed.

233. Return to an Order of the House of the 1st February, 1917, for a return showing:— l.

The names and present rank of all appointees as Chief Recruiting Officers or as District

or Special Recruiting Officers, not local or regimental, made since the beginning of the
war. 2. The dates of their respective appointments. 3. The ages and vocations of

respective appointees. 4. The name of military organization, if any, in which appointees
had previously served. 5. The rank of appointees while serving in any military orga-
nization. 6. Whether the services of any of these appointees have been dispensed with
7. If so, their names, and dates on which they were retired. Presented July 31, I

Mr. Turriff Xot printed

234 Keturn to an Order of the House of the 31st January, 1917, for a return showing:— l.

The date of the last order given by the Government to the Ross Rifle Company. 2. The
number of rifles ordered. 3. Whether a recommendation of the British Army Council
for the utilization of existing Canadian facilities in manufacturing the new and im-

proved Lee-Enfield was received by the Government. 4. The date Of the recommeiula-
tlon, and when it was received. 5. Whether the recommendation has been acted upon
Presented July 31, 1917.—Mr. Turriff Not printed

;;'J
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235. Return to an Order of the House of the 20th June, 1917, for a return showing:— 1. The
names of the members of the military staff at North Vancouver. 2. Thei'

duties or occupations. 3. The rank and rate of pay of each. 4. The amount that lias

been paid to each. 5. Upon what date or dates the members of the said staff enlisted,

and how long they have been attached to the staff. Presented July 31. 1917.

—

Mr.

Murphy Not printed.

235<>. Return to an Order of the House of the 21st June, 1917, for a return showing the names,
rank, pay, and nature and place of employment of all officers attached to headquarters

at Halifax and the various departments of the military service or connected in any way
with Military Division No. 6. Presented August 2, 1917.

—

Mr. Tobin.. . .Xot p

236. Return to an Order of the House of the ISth July, 1917, for a return giving a list of the

different Commissions created since the beginning of the war, concerning the soldiers,

their pensions, hospitals, etc., showing the names of the various Commissioners who have

comprised said Commissions. Presented July 31, 1917.

—

Mr. Boulay Xot printed.

237- Copy of Financial Statements in respect to the Canadian Northern Railway System: 1.

Balance Sheet, 30th June, 1916. 2. Statement of Securities Issued and Fixed CI.

30th June, 1917. 3. Statement of Liabilities, loth June, 1917. 3a. Statement of Equip-
ment Account. 4. List of Securities for Loans. 5. Gross and Net Earnings, 30th June,

1917. 6. Comparison of Earnings, 1915, 1916 and 1917. 7. Statement re Capital Ex-
penditure and Betterments, year ending 30th June, 1917. 8. Mileage. And also,

—

Statements showing bonds, etc., authorized, issued and outstanding, and net proceeds

therefrom; interest payable during the period July 1, 1917, to June 30, 191S ; and
estimated cash requirements for period July 1, 1917, to June 30, 191S, in respect to the

Grand Trunk Railway and Grand Trunk Pacific Branch Lines. Presented by Sir

Robert Borden, July 20, 1917 Xot )

237" Copy of Mortgage Deed of Trust securing an issue of $45,000,000 of Canadian Northern
Railway securities, guaranteed by the Dominion Government, issued under the legisla-

tion of 1914. Also,—Copy of Mortgage Deed dated 26th June, 1916—The Canadian
Northern Ontario Railway Company to His Majesty the King—securing certain

advances from a loan of $15,000,000 made by His Majesty to the Canadian Northern
Railway Company. And also,—Copy of Audit of Jlevenue and Expenditure A.

of the Canadian Northern Railway System for the months of May, June, July. August.

September, October, November and December, 1916, and for January and Februarj'i

1917. Presented by Sir Thomas White, August 8, 1917 Xot printed.

237&. Statement of amounts advanced by the Government of Canada to the Canadian North* rn

Railway Company on interest account to date. And also,—Financial Statements of the

Canadian Northern Railway, as follows:— 1. Interim Condensed Balance Sheet as at

April 30, 1917. 2. Statement of estimate of cost to complete lines and terminals under

construction and financial provision for same. 3. Statement of Contractors' and other

Construction accounts outstanding, 30th June, 1917. 4. Memorandum re unsold lands.

5. Estimate of amount required for betterments and rolling stock for three years Pre-

sented by Sir Thomas White, August 13, 1917 Xot printed.

238. Copy of Order in Council, P.C. 1SS1, dated 19th August, 1916, recommending that in the

of officers, warrant officers and non-commissioned officers reverting to lower rank

in order to proceed to the front, no reduction in separation allowance <t pension shall

be made. And also,—Copy of Order in Council, P.C. 2008, dated 20th July, 1917, can-

celling Order in Council, P.C. 1615, dated 13th June, 1917, and amending Order in

Council, P.C. 1881, dated 19th August, 1916, in respect to separation allowances and

pensions to those reverting to lower rank, in order to proceed to the front. Presej ted

ti> sir E/dward Kemp, August L', i'.M7 Xot printed.

239. Return to an Order of the House of the 30th July, 1917, for a copy of all com
exchanged between the Board of Trade of the City of Quebec and the Prime M
on the subject of the Report of the Special Commission on Railways. Presented

August 2, 1917.

—

Sir Wilfrid I • Xot /
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240. Return to an Order of the House of the 13th June, 1&17, for a statement showing the
travelling expenses of Maurice LeBlanc, general foreman of the Department of Public
Works. Bonaventure County, since his appointment to date. Presented August S, IT' 17.—Mr. ilarcil (Bonaventure) Wot printed.

241. Return to an Order of the House of the 30th April, 1917, for a copy of all letters, peti-

tions, correspondence and telegrams exchanged between the Government, the resident

engineer and all other persons concerning the dredging work done at Ste. Anne de

Bellevue, Pointe Fortune, Ottawa River channel between He au Foin and He Paquin,
Graham channel, Rigaud channel, Hudson Heights channel, He Perrot Church, He
Perrot South wharf and He Perrot North wharf, since 19"4. Also a statement show-
ing the amounts paid to different persons or companies for such work, giving the dates

of payment, along with a copy of the estimates already brought down at my request
regarding the above, previous to 1904. Return to an Order of the House of th

April, 1917, for a copy of all letters, petitions, correspondence, telegrams and reports

exchanged between the Government, the resident engineer of the district, and all other

persons, concerning the dredging work done since 1904 at the wharf of He Perrot
North, South and the Church, Dorion Bay channel, Vaudreuil Village channel, Pointe
Cavagnal, Como, Hudson Heights channel, Graham channel, Rigaud River channel,
Ottawa River, lies aux Poires channel, Pointe Fortune and Ste. Anne de Bellevue chan-
nel. Also a statement showing the amount of money paid to divers persons, com-
panies, etc., for such works, along with copy of statements already presented at my
request in connection with the same work, previous to 1904. Presented August S, 1917.
—Mr. Boyer Not printed.

242 Return to an Order of the House of the 14th May, 1917, for a copy of all letters, peti-

tions, correspondence, telegrams and reports received by the Government since -

ember, 1911, to the present day, in any way referring to the extension and repairs to

Finlay Point wharf. Presented August 8, 1917.

—

Mr. Chisholm Xot printed.

243. Return to an Order of the House of the 30th April, 1917, for a copy of ail correspo:.

in the possession of the Department of Public Works bearing date after September 1,

1915, relating to wharves, breakwaters and other public works situate in the County of

Antigonish, Nova Scotia. Presented August 8, 1917.

—

Mr. Sinclair Xot printed.

244. Return to an Order of the House of the 7th May, 1917, for a copy of all documents,

correspondence, reports, accounts, pay-lists, etc., in connection with the work done on

the Government wharves at Cross Point, Miguasha, St. Omer and New Carlisle. Q
since 1912. Presented August 8, 1917.

—

Mr. Marcil (Bonaventure) Xot printed.

245. Return to an Order of the House of the 14th May, 1917, for a copy of all letters.

tions, correspondence, telegrams and reports received by the Government sin. i
-

tember, 1911, to the present day, in any way referring to the wharf at Marble Moun-
tain. Presented August 13, 1917.

—

Mr. Chisholm Not printed.

246. Return to an Order of the House of the 14th May, 1917, for a copy of all letters,

tions, correspondence, telegrams and leports received by the Government siim Sep-

!. (Tiber, 1911, to the present day, in any way referring to the extension of the pier at

Margaree Harbour. Presented August 13, 1917.

—

Mr. Chisholm .Yo( printed.

246" Return to an Order of the House of the 14th May, 1917, for a copy of all letti

tions, correspondence, telegrams and reports received l>y the Government sin.

tember, 1911, to the present day, in any way referring to the breakwater at M
Harbour. Presented August 13, 1917.

—

Mr, Chisholm Not

247. Return to an Order of the House of the 14th May, r.u7. for a eopj of all otters, peti-

tions, correspondence, telegrams and reports received bj th< Government ainc< Sep-

tember, 1911, to the present day, in any v\a\ referring to the Port Hood wharf
i • anted August 13, 1917.

—

Mr, Chisholm I ; lured,
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248. Return to an Order of the House of the 14th May, 1017, for a copy of all letters, peti-

tions, correspondence, telegrams and reports received by the Government since Sep-

tember, 1911, to the present time, in any way referring to the opening of Inverness

Harbour. Presented August 13, 1917.

—

Mr. Chisholm Xot printed.

249. Return to an Order of the House of the 23rd April, 1917, for a copy of all papers, docu-

ments, petitions, memoranda, correspondence, etc., with reference to the Government

of the Dominion of Canada building competing telephone lines in British Columbia

paralleling lines already in operation of the Okanagan Telephone Company, [Limited.

Presented August 13, 1917.

—

Mr. Carvell Not printed.

250. Return to an Order of the House of the 30th April, 1917, for a copy of all correspondence

in the Department of Public Works bearing date after September 1, 1915, relating to

wharves, breakwaters and other public works in the County of Guysborough, Nova

>tia. Presented August 13, 1917.

—

Mr. Sinclair Xot printed.

251. Return to an Order of the House of the 30th April, 1917, for a copy of all papers, records

and other documents concerning the reference by the Dominion Government to the

question relating to the exclusive right of fishing in the tidal waters of the province

of Quebec. Presented August 15, 1917.

—

Mr. Lemieux Xot printed.

252. Return to an Order of the House of the 9th July, 1917, for a return showing the names

of all persons employed in connection with the Office of the Commissioner of Live Stock

in the Province of Saskatchewan, showing the salaries and expenses paid them; and

also showing the number of stallions and bulls placed in Saskatchewan when the said

office was established. Presented August 17., 1917.—Mr. Thomson (Qu'Appclle).

Not printed.

253. Return to an Order of the House of the 14th May, 1917, for a copy of all letters, tele-

grams and reports between the Department of the Naval Service of the Department of

Marine and Fisheries, and any and all persons in connection with the seizure of certain

fishery boats, fishing tackle and equipment being used in the illegal fishing of lobsters

in the Straits of Northumberland in the fall of 1916, together with a copy of the

evidence taken before one M. G. Teed, Esquire, acting as a commissioner to inquire into

this matter, and his report and finding thereon. Presented August 16, 1917.

—

Mr. Copp.

Xot printed.

254. Return to an Order of the House of the 30th July, 1917, for a copy of all correspondence

between the Department of Militia and Defence of Canada, the War Purchasing Com-
mission of Canada, and the British War Office, concerning a target practice rod or the

use of same by the Canadian Expeditionary Force. Presented August 20, 1917.

—

Mr.

Maclean (Halifax) Xot printed.

£55. Return to an Order of the House of the 7th June, 1917, for a return showing:— 1.

Whether the Department of Agriculture supply thoroughbred bulls for improvement of

stock to applicants for the same. 2. If so, if any such bulls have been sent into the

County of Dorchester, Quebec, and when. 3. At whose request these bulls were sent,

and if they belonged to the Department of Agriculture. 4. If so. on what condition

they were supplied. 5. From whom the department purchased the animals referred to.

6. The price paid. 7. If any official of the Department of Agriculture has made an

investigation as to where these bulls are at the present time. 8. If so, the substance
of their report. 9. Whether the said bulls are being used for the purpose for which

they were intended. Presented August 21, 1917.

—

Mr. Lam-tat .Vol printed.

256. Return to an Order of the House of the 1st August, 1917. for a return showing the

amount which has been paid to the Sydney Daily Post, newspaper, by all the depart-

ments of tii.' Government for printing and advertising, since the 1st of November, 1911.

nted August 21, 1917.

—

Mr. Kyle Xot printed.

257. Return to an Order of the House of the 1st August* 1917, for a return showing the gross

amount paid to the Halifax Herald, tin' Evening Mail, Halifax, and the Royal Print

and Lithographing Company, Halifax, by all the departments of the Government for

printing, advertising and all other services since November 1, Mil, Presented August
21, 1917.

—

Mr. Sinclair Not printed.
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258. Return to an Order of the House of the ISth June, 1917, for a copy of all accounts,

papers, claims and correspondence regarding demands put forward by all persons who
have claimed to have sustained loss or damage by the fire in the Parliament Buildings

in February, 1916. Presented August 21, 1917.

—

Mr. Lanctdt Xot printed.

259. Return to an Order of the House of the 14th May, 1917, for a copy of all communications,

letters, reports, petitions and other documents on behalf of the Physicians and Medical

iations of this country, asking for the repeal of The Proprietary or Patent Medi-

cine Act and the presentation of a new Act on the matter in order to render more
efficient the control of these medicine preparations, and to add on the prohibition list

such drugs or medicines as are generally dangerous to health and conducive to certain

criminal practices. Presented August 21, 1917.

—

Mr. Lapointe t Ka-mouraska)

.

Xot printed.

260. Copy of correspondence between the Honourable Robert Rogers and the Right Honour-
able Sir Robert Borden, Prime Minister, with reference to the resignation of the former
as Minister of Public Works of Canada.— (The Senate.) Xot printed.

261. Return to an Order of the Senate dated the 11th day of July, 1917, for a Statement
showing the number of officers and men of the Canadian Expeditionary Force who have
been classed as unfit for military service ; whether the military authorities have given

consideration to the possibility of utilizing the services of those men in a secondary

capacity ; whether those who have been classed as unfit continue to draw military pay ;

the number who have deserted from the various units between 1st October, 1914, and

1st June, 1917 ; and the number discharged from the various units since 1st October,

1914.— (The Senate.) Not printed.

262- Return to an Order of the Senate, dated 7th June last, for a return showing:— 1. The
name and rank of each person who at the outbreak of the war in August, 1914, was an
officer, commissioned or provisional, of the 7Sth Regiment (Highlanders), of Pictou

County, Xova Scotia. 2. The length of time each of such persons was attached to said

regiment. 3. <«) The name of each of said officers who joined the Canadian Overseas

Forces. (b) The unit to which he was attached, (c) The rank with which he was
attached. (J) The date at which he was attached. 4. The name of each person who
since the outbreak of war became attached as provisional officers to said 7Sth Regiment
and the date at which such person became attached and his rank. 5. («) The name of

each of the officers referred to in paragraph 4 who joined the Canadian overseas forces,

(b) The unit to which he was attached, (c) The rank with which he was attached.

(d> The dale at which he was attached. 6. The name of each of the officers referred

to in each of the foregoing paragraphs who were in active service at the fighting front,

the units with which they served, and the length of time they served. 7. Particulars

as to each of the said officers showing where each one was on May 1, 1917, to what unit

he was attached, and what his rank was at that time. 8. If any of these officers have
gone to the fighting front since May 1, state name, unit, rank and date.— (T :

Xot printed.

263. Part return to an humble Address of the Senate to His Excellency the Governor General.

dated the 8th instant, showing all the correspondence between the Department of

Militia and Defence and Clarence J. McCuaig ; also, between the same and the flrsl

Purchasing Committee appointed by Sir Robert Borden, of which the Honourable
Robert Rogers was Chairman, and between the said Clarence .1. MoCuaig and the

mittee of which the Honourable Sir Edward Kemp is or was Chairman, or with any of

the members of the said committee.— (The Senate.) Jfoi printed.

264. Eighth Annual Report of the Commission of Conservation for the fiscal year ending Slat

March, 1917. Presented by Hon. Mr. Burrell, September 1, 1917 Not printed

265. Return to an Order Of th< House of the 30th August. 1917, for a return showing:— 1. The
number of additional buildings and pfflcea that have been rented by the various d

ments of the Government in the City of Ottawa during the calendar rears, 1914, 1I1S,

1916 and 1917. 2. Th.- names of the lessors, the length of the lease and the respective

rentals of said buildings. 8. What department In each upylng said premises
Presented September 3, 1917.

—

Mr. Situ lair x„t pi
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266. Return to an Order of the House of the 11th July, 1517, fo a copy of all correspondence

and other documents relating to the granting to beam trawlers registered in the

States the privilege of using ports in the Province of Nova Scotia for the purchasing

of supplies, the shipping of men, etc., without license therefor as required under the

modus videndi. Presented September 3, 1917.

—

Mr. K;/tc Xot printed.

267. Copy of contract dated 8th March, 1917, between His Majesty the King and Wallace

Shipyards, Limited, for the construction and delivery of one wooden auxiliary sailing

ship. Also,—Copy of contract dated 1st June, 1917, between His Majesty the King and

Lamond and Harrison for the construction and delivery of one wooden auxiliary sailing

ship. Presented by Hon. Mr. Cochrane, September 3, 1917 Xot printed.

268. Return to an Order of the Senate, dated the 15th day of June last, for a return made to

an Order of the House of Commons, of the 7th February, 1916, for a copy of all corre-

spondence and reports on the claims of Sealers of British Columbia under the last

treaty with the American Republic, and all papers connected therewith.— (The Senate.)

Xot printed.

269. Copy of Order in Council, P.C. 224."., dated 3rd September, 1917, appointing the Deputy
Minister of Justice, Oliver Mowat Biggar, of the City of Edmonton, John H. Moss, of

the City of Toronto, Louis Loranger, of the City of Montreal, and Lt.-Col. H. A. C.

Machin, of the Town of Kenora, Ont, a council to advise and assist in the administra-

tion and enforcement of the- Military Service Act, 1917, to be known as the Military

Service Council. Presented by Sir Robert Borden. September 4, 1917.. ..Xot printed.

270. Return to an Order of the House of the 21st May, 1917, for a copy of all reports, letters,

telegrams, correspondence and any other papers in connection with the question of

locating the 2K»th Battalion at Regina and Moosejaw respectively during the winter

of 1916-17. Presented September 6, 1917.

—

Mr. Knowi.es Xot pri

271. Return to an Order of the House of the 14th May, 1917, for a copy of all letters, corres-

pondence, telegrams and reports received by the Government since September, 1911,

to the present day, in any way referring to the appointment of a man in charge of the

storm signals at Grand Etang and Margaree Harbour. Presented September 6, 1917.—

Mr. Chisholm Xot printed.

272. Return to an Order of the House of the 7th May, 1917, for a return showing the different

rural mail routes established in the constituency of Qu'Appelle since the 1st day of

January, 1916, showing their location and date of establishment. Also, a list of all

rural mail routes now being established or under consideration at the present time in

the same constituency. Presented September 7, 1917.

—

Mr. Thomson {Qu'Appelle).

Xot printed.

273. Return to an Order of the House of the 6th March, 1916, for a copy of all telegrams,

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

Inverness-Margaree mail route from the west to the east of the Margaree river, from a

point at Margaree Forks to Chapel Bridge. Presented September 7, 1917.

—

Mr. Chis-

holm Not )>ri)tl< d.

274. Copy of Order in Council, P.C. 2199, dated 10th August, 1917: Rules and Regulations

enacted in lieu of the Classification, Rules and Regulations contained in Order in Coun-
cil, P.C. 1296, of the 15th May, 1917, in respect to War badges for members of the

Canadian Expeditionary Force. Presented by Sir Edward K< mp, September 13, 1917.

Xot printed.

275. Copy of Order in Council, P.C. 2552, dated 13th September, 1917, recommending that

Certificates of Naturalization may be issued under the Naturalization Act, 1914, to

alien enemies who have resided for many years in Canada, on its being shewn that

they are clearly in sympathy with the United Kingdom and its allies in the present war,

and that they have no pro-German or other alien enemy alliliations or connections.

Pres<nted by Sir Robert Borden, September 14, 1917 Xot printed.
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276. Copy of Canada Gazette dated 12th September, 1917, containing a list and location of

Local Tribunals established to hear and decide applications for certificates of exemption
from Military Service. Presented by Hon. Mr. Doherty, September 14, 1917.

Not printed.

277. Copies of Orders in Council, dated loth September and 17th September, 1917, respectively,

appointing Registrars for the Provinces of British Columbia, New Brunswick, Quebec,
Saskatchewan, Manitoba, Ontario, Alberta and Prince Edward Island, under the provi-

sions and for the purposes of the Military Service Act, 1917. Presented by Sir Robert
Borden, September 17, 1917 Not printed.

278. Return to an Address to His Excellency the Governor General of the 2nd May, 1917, for

a copy of all Orders in Council, letters, telegrams, etc., to or from any employee of the

Government in reference to the improvement and equipment of the life-saving station

at Whitehead. Guysborough County, N.S. Presented September 17, 1917.

—

Mr. Maclean
(Halifax) Xot printed.

279. Return to an Order of the House of the 14th May, 1917, for a copy of all letters, peti-

tions, correspondence, telegrams and reports received by the Government since Sep-
tember, 1911, to the present day, in any way referring to the dredging and building of

piers at Mabou Harbour. Presented September 19, 1917.

—

Mr. Maclean (Halifax).

Xot printed.

280. Return to an Order of the House of the 13th August, 1917, for a return showing:— 1. The
different amounts paid for commissions and expenses in connection with the flotation

of the different loans made by Canada since 1914. 2. The respective amounts paid in

connection with each loan. Presented September 19, 1917

—

Mr. Macdonald.

Xot printed.

281. Return to an Order of the House of the 5th September, 1917, for a copy of all corre-
spondence, letters, telegrams, petitions, etc., in any way referring to an application

for a public wharf at Chimney Corners, Inverness County, N.S. Presented September
19, 1917.

—

Mr. Chisholiii Xot printed.

282. Return to an Order of the House of the 29th August, 1917, for a return showing copies

of all accounts, memoranda, vouchers, telegrams, letters, etc,, in reference to payments
to George H. Boyce, of "Windsor, N.S., District Foreman of Public Works Department,
since his appointment to office. Presented September 19, 1917.

—

Mr. Maclean (Halifax).

Xot printed.

283. Return to an Order of the Senate dated the 1st day of March, 1916, showing a copy of

all correspondence between the Government and the British Columbia Boards of Trade,

and also between the Government and the Canadian Manufacturers' Association, in

reference to the request made by the British Columbia Boards of Trade for the appoint-

ment of a Dominion Customs Officer at the Port of New York.— (Senate.).

Xot printed.

284. Part return to an humble Address of the Senate, dated the 14th of August, 1917, to His
Excellency the Governor General, for a return showing the name of every judge of the

Supreme, District and County Courts in all the provinces of Canada, for the year HUt".,

together with a statement of the moneys paid to each of such judges for that year for

(«) salaries; (0) travelling expenses; (c) allowances of all kinds; (d) for services

as Commissioners; (c) and any other payments; and also, showing the mu
judges who have performed services as Commissioners, or in any other public capai t>

without compensation.— (Senate.) \ ( ,i printed,

285. Return to an humble Address of the Senate, dated the 9th August, 1917, to Hli i

lency the Governor General, showing all the documents relating to the purchase ty the
Militia Department of "Bonnie Bel Air" from W. T. Rodden, Esq., a part of Dumber
nine (9) on the official plan and book of refereno< of the Parish of Laehim and
specially the report of the lawyers who examined tii< titles. (Senati ),, ..Not printed,
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To Field Marshal His Royal Highness Prince Arthur William Patrick Albert,

Duke of Connaught and of Strathearn, K.G., K.T., K.P., etc., etc., etc.,

Governor General and Commander in Chief of the Dominion of Canada.

May it please Your Royal Highness :

The undersigned has the honour to lay before Your Royal Highness the

British Columbia Hydrometric Survey Report for 1915.

Respectfully submitted,

\V. J. ROCHE,

Minister of the Interior.

Ottawa, May 1, 1916.
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Department of the Interior,

Ottawa. May 1, 1916.

The Honourable W. J. Roche. M.D..

Minister of the Interior.

Sir,—I have the honour to submit the British Columbia Hydrometric
Survey Report for 1915, and to recommend that it be published as Water Re-

sources Paper No. 18 of the Dominion Water Power Branch.

I have the honour to be, sir.

Your obedient servant,

W. W. CORY,

Deputy Minister of the Interior.
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Department of the Interior, Water Power Branch,

Ottawa. May 1, 1916.

W. W. Cory, Esq., C.M.G.,

Deputy Minister of the Interior.

Sir,— I have the honour to submit the attached report by R. G. Swan,

B.A.Sc, Chief Engineer of the British Columbia Hydrometric Survey.

In view of its important bearing on the industrial development of southern

British Columbia, I would recommend that it be published as Water Resources

Paper No. 18 of the Dominion Water Power Branch.

Respectfully submitted,

J. B. CHALLIES,

Superintendent, Dominion Water Power Branch.
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Ottawa, May 1, 1916.

J. B. Challies, Esq., C.E.,

Superintendent,

Dominion Water Power Branch,

Department of the Interior.

Ottawa.

Sir,— I have the honour to transmit herewith my Annual Report of the

British Columbia Hydrometric Survey for the calendar year 1915, together

with the reports of engineers in charge of divisions.

•Your obedient servant,

R. G. SWAN,

Chief Engineer.
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CHAPTER I. ,

REPORT OF THE CHIEF ENGINEER.

SCOPE OF WORK.

In addition to maintaining the stream measurement work previously estab-

lished in the nine districts of the southern part of the province, the field of oper-

ations has been extended to include that part of central British Columbia opened

up for settlement and development by the completion of the Grand Trunk

Pacific Railway. The work in this district was only commenced in May of 1915

and the few stations established were installed at the request of parties who

expected to utilize the water in the near future.

Practically no extension of the work has been made in the other districts,

the men and funds available being only sufficient for that already established.

The work during the past year has supplied additional information which

necessitates the revising of much data which the urgency of the requests of

engineers and others in previous years had induced the survey to supply. These

revisions are being carefully gone into and I would recommend that a hydrometric

bulletin including all such data acquired since the commencement of the survey

be published at the end of the year.

Co-operation with the British Columbia Lands Branch and the Dominion

Parks Branch has been continued, investigations being made and reports sub-

mitted on the following,—applications for lease of foreshore lands for the purpose

of removing sand and gravel, for the purchase of lands under irrigation conditions,

for the setting aside of certain lands for the protection of the water supply,

for the reserving from settlement of certain lands for storage purposes in connec-

tion with irrigation, and other applications of a general nature.

In connection with a hydrometric bulletin which the Provincial Water

Rights Branch proposed to publish, complete flow data was supplied that Branch

in October for the period January 1, to September 30, 1915. The furnishing

of the data at that time involved a very considerable extra amount of work,

the staff having been so depleted by the members enlisting for overseas service

that it was necessary to bring some of the field engineers into the office to assist

in the compilation.

Mutual benefit has been derived by the continued co-operation between

the Provincial Water Rights Branch and this Survey.

The Conservation Commission of Canada has again been furnished with all

the hydrometric data required in connection with its forthcoming report on the

water powers of British Columbia. Every effort has been made to Becure the

information requested by the Commission dininu the year.

25b—li
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The methods of collecting and compiling the data for publication in the

Annual Stream Measurement report were similar to those of previous vears

and have been described fully in other reports.

The division of the territory covered by the survey into districts in 1914,

and described in Water Resources Paper No. 14, was found to be suitable and
economical and was adhered to in 1915, but the changes in staff due to the war,

made it impossible to allot an engineer specially to each district.

At the commencement of the year the staff consisted of the chief engineer,

three division engineers, eight assistant engineers, one accountant, two clerical

assistants and two stenographers. During the year six of the staff enlisted for

active service and only three appointments were made. It is considered that,

under the circumstances, the best possible rearrangement of the work was made.

Coast Division.

As in 1914 Messrs. Cline, Webb and Hughes were in charge of the field

work in the Southern, Vancouver Island and Lillooet districts respectively.

In September Mr. Cline was transferred to Kamloops to take charge of the

Kamloops division when Mr. Dann enlisted for active service. For the remainder

of the year what little field work was required in the southern district was looked

after by Mr. Hughes.

The computations of the data for the Annual report were made by Messrs.

Webb and Hughes and checked by Mr. Balls, the office engineer.

Coast Division. List of Regular Gauging Stations , Southern District.

Station
Number.
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Except for the establishment of the station on Flume creek and the discon-

tinuance of the stations on Black and Slollicum creeks, where the gauge readings

were so infequent as to render the records of little value, no changes were made
in the district during 1915.

The majority of the stations in the district have been established at the

request of parties interested in the flow records, and in several cases they are

co-operating with the department in the matter of expenditures in connection

with the maintenance of the stations.

Open water conditions prevail on the majority of the rivers in the district,

and as the conditions governing the control are for the most part permanent,

the field work in connection with the maintenance of the stations is becoming
less each year, now that the stations are well rated.

Coast Division. List of Regular Gauging Stations, Lillooet District.

Station
Number.
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Coast Division. List of Regular Gauging Stations, Vancouver Island District.

Station
Number.
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LILLOOET DISTRICT.

Island Bar
Riley
Swartz . . .

Near Lillooet Prov. Water Dist. No. 1

.

Near Lillooet, above irrigation ditches. . . . Prov. Water Dist. No. 1.

Nineteen miles south from Lillooet Prov. Water Dist. No. 1.

VANCOUVER ISLAND DISTRICT.

Browne
Holt
Millard
Nanaimo, south fork

.

Quinsam

Three miles above mouth, near Courtenay. .Prov. Water Dist. No. 1.

C.N. P. Ry. bridge, near Duncans Prov. Water Dist. No. 1.

Near Courtenay Prov. Water Dist. No. 1.

Near mouth, twelve miles from Nanaimo. . .Prov. Water Dist. No. 1.

One-half mile above mouth, near Campbell
river, B.C Prov. Water Dist. No. I.

Kamloops Division.

The number of changes in the staff of the Kamloops division due to the men
enlisting for active service overseas, has made the field and office work exceedingly

heavy for the remaining staff. For the greater part of the year the field work
in the three districts of the division was carried on by two engineers.

The computations of the data for the annual report were made by Messrs.

Tredcroft and McNaughton and checked by the division engineer.

Kamloops Division. List of Regular Gauging Stations, Kamloops District.

Station
Number. Stream

.

Location.

2084
2002
2004
2005
2047
2082
2083
2014
2019
2018
2020
2022
2056
2023
2025
2024
2069
2085
2032
2055
2078
2058
2080
2043
2066

Barriere
Bolean
Campbell
Cherry
Clearwater
Edwards
Edwards, Lyons diversion
Guichon
Heffley, below Heffley lake
Heffley, above diversions, near mouth.

.

Ingram
Jamieson
Little Clearwater
Louis
Monte, below diversion to Summit lake
Monte, above Bostocks diversion
Murtle
North Thompson
Paul
Raft
Salmon. . . .

Siwash ....
THreemile.
Tranquille. .

Whitewood

.

Near Barriere Prov. Water D
Tp. 18, Rge. 12, W. 6 M Prov. Water D
Tp. 19. Rge. 16, W. 6 M Prov. Water D
Tp. 19, Rge. 19, W. 6 M Prov. Water D
Near Raft river Prov. Water D
Tp. 22, Rge. 16, W. 6 M Prov. Water D
Tp. 22, Rge. 16, W. 6 M Prov. Water D
Near Mamit lake Prov. Water D
Tp. 22. Rge. 16, W. 6 M Prov. Water D
Tp. 22, Rge. 17, W. 6 M Prov. Water D
Tp. 17, Rge. 13, W. 6 M Prov. Water D
Tp. 22, Rge. 17. W. 6 M Prov. Water D
Near Raft river Prov. Water D
Tp. 23, Rge. 15, W. 6 M Prov. Water D
Tp. 18. Rge. 14, W. 6 M Prov. Water D
Tp. 19. Rge. 15. W. 6 M Prov. Water D
Near Raft river Prov. Water D
Near Barriere Prov. Water D
Tp. 20. Rge. 16. W. 6 M Prov. Water D
Near Raft river Prov. Water D
Tp. 18, Rge. 12, W. 6 M Prov. Water D
Tp. 22, Rge. 16, W. 6 M Prov. Water D
Tp. 20. Rge. 21, W. 6 M Prov. Water D
Tp. 20, Rge. 19, W. 6 M Prov. Water D
Near Barriere Prov. Water D

No. 2.

, No. 2.

No. 2.

No. 2.

No. 2.

No. 2.

No. 2.

No. 3.

No. 2.

No. :.

. No. 2.

No. 2.

No. 2.

No. 2.

No. .'.

No. 2.

No. 2.

No. 2.

No. 2.

No. 2.

The stream measurement work in the K.imloops district is principally

on irrigation streams where the frequent shortage of water demands accurate

gauging so that the apportioning of water to the various users maj be efficiently

done.
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In establishing and maintaining these stations the requirements of the

Water Rights Branch of the Provincial Government are very closely followed.

The stations on Edwards creek and Salmon river, which had been discon-

tinued, were re-established in 1915 at the request of the Water Rights Branch.

On the Barriere, Clearwater, Murtle, Little Clearwater and Raft rivers

the stations are maintained in connection with water power projects.

The city of Kamloops has a small power plant in operation at the present

time on the Barriere river.

The splendid opportunities for the development of power on the Murtle

river warranted the establishment of an automatic water stage register and a

cable car to ensure frequency of gauge records and accuracy of meter measure-

ments.

On the North Thompson a station was established on the new highway-

bridge near Barriere, as the old station above Jamieson creek was found to be

expensive and difficult to maintain.

Kamloops Division. List of Regular Gauging Stations, Okanagan District

Station
Number.
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A car and cable were installed in April, 1915, on the Seymour river and the

station was consequently fairly well rated during the season, so that the gauge

readings obtained in 1914 as well as those in 1915 were made available for deter-

mining the flow of the stream.

The car on the Seymour river is located on one of the trails up the river

and is used as a ferry by ranchers and others who have occasion to use the trail.

A similar use is made of the car on the Murtle river, in the Kamloops district,

particularly by the rangers of the Provincial Forestry Department.

Kamloops Division. List of Regular Gauging Stations, Ashcroft District.

Station
Number.
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Kamloops Division. List of Miscellaneous Gauging Stations,

KAMLOOPS DISTRICT.

Name Location.

Alkali creek .

.

Anstey creek
Battle creek.

.

Bear creek
Bear creek, diversion from
Bear creek
Cahilty creek
Canoe creek
Chartrand creek
Chartrand spring
Christian creek
Cold creek
Dairy' creek
Duffy creek
Edwards creek, near mouth
Fadear creek
Fishtrap creek
Fraser river

Gold creek
Greenstone creek
Grouse creek
Guichon creek, above Witch creek
Guichon creek, below Aliens house
Heffley creek, Andersons diversion
Heffley creek, Austins diversion
Heffley creek, Crawshaws diversion

Hemp creek
Hermon spring
Louis creek, at mouth
McGillivary creek
Meadow creek
Meadow creek
Monte creek, diversion to Summit lake

.

Pendleton creek
Peterson creek
Queest creek
Quenville creek
Quelchena creek
Ray creek
Robbins creek
Salmon river
Sullivan creek
Threemile creek, Savona road
Threemile creek, south-east fork
Threemile creek, south-west fork
Witch creek

Tp. 10, Rge. 19, W. 6 M Prov. Water Dist. No. 2.

Tp. 25. Rge. 7, W. 6 M Prov. Water Dist. No. 2.

Near Raft river Prov. Water Dist. No. 2.

Tp. 23. Rge. 12, W. 6 M Prov. Water Dist. No. 2.

Tp. 23. Rge. 12, W. 6 M Prov. Water Dist. No. 2.

Near Raft river Prov. Water Dist. No. 2.

Tp. 23, Rge. 15. W. 6 M Prov. Water Dist. No. 2.

Tp. 20, Rge. 9, W. 6 M Prov. Water Dist. No. 2.

Tp. 17, Rge. 21, W. 6 M Prov. Water Dist. No. 3.

Tp. 17, Rge. 21, W. 6 M Prov. Water Dist. No. 3.

Tp. 22, Rge. 15, W. 6 M Prov. Water Dist. No. 2.

Tp. 20, Rge. 16, W. 6 M Prov. Water Dist. No. 2.

Tp. 20, Rge. 19, W. 6 M Prov. Water Dist. No. 2.

Tp. 20, Rge. 20, W. 6 M Prov. Water Dist. No. 2.

Tp. 22, Rge. 16, W. 6 M Prov. Water Dist. No. 2.

Tp. 24, Rge. 15, W. 6 M Prov. Water Dist. No. 2.

Thirty-five miles north of Kamloops Prov. Water Dist. No. 2.

Tp. 15, Rge. 27, W. 6 M Prov. Water Dist. No. 1.

Tp. 23, Rge. 12. W. 6 M Prov. Water Dist. No. 2.

Tp. 1 7. Rge. 20, W. 6 M Prov. Water Dist. No. 3.

Near Raft river Prov. Water Dist. No. 2.

Tp. 18, Rge. 21, W. 6 M Prov. Water Dist. No. 3.

Tp. 18, Rge. 21, W. 6 M Prov. Water Dist. No. 3.

Tp. 22, Rge. 16. W. 6 M Prov. Water Dist. No. 2.

Tp. 22, Rge. 17, W. 6 M Prov. Water Dist. No. 2.

Tp. 22, Rge. 16, W. 6 M Prov. Water Dist. No. 2.

Near Raft river Prov. Water Dist. No. 2.

Near Raft river Prov. Water Dist. No. 2.

Louis creek Prov. Water Dist. No. 2.

Tp. 22. Rge. 15, W. 6 M Prov. Water Dist. No. 2.

Tp. 17. Rge. 21, W. 6 M Prov. Water Dist. No. 3.

Tp. 23. Rge. 10, W. 6 M Prov. Water Dist. No. 2.

Tp. 18, Rge. 14, W. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 19. W. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 17. W. 6 M Prov. Water Dist. No. 2.

Tp. 24, Rge. 7, W. 6 M Prov. Water Dist. No. 2.

Tp. 17, Rge. 21, W. 6 M Prov. Water Dist. No. 3.

At Quelchena Prov. Water Dist. No. 3.

Below Mamit lake Prov. Water Dist. No. 3.

Tp. 19, Rge. 15, W. 6 M Prov. Water Dist. No. 2.

Tp. 20, Rge. 10, W. 6 M Prov. Water Dist. No. 2.

Tp. 23, Rge. 16, W. 6 M Prov. Water Dist. No. 2.

Tp. 20, Rge. 21, W. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 20, W. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 20, W. 6 M Prov. Water Dist. No. 2.

Tp. 18, Rge. 21, W. 6 M Prov. Water Dist. No. 3.

OKANAGAN DISTRICT.



BRITISH COLUMBIA HYDROMETRIC SURVEY

SESSIONAL PAPER No. 25e

ASHCROFT DISTRICT.
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Anderson creek
Blue Earth creek
Clemes creek
Colley creek
Collins diversion from Bonaparte river

Hammonds diversion from Hat creek
Hammonds diversion from Oregon Jack creek.
Hat creek
King creek
Lloyd creek
Lpg lake creek
Medicine creek
Nelson creek
Oregon Jack creek
Robertson creek
Scottie creek
Walhachin diversion from Deadman river. . . .

Tp. 20. Rge. 26, \V. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 26. W. 6 M Prov. Water Dist. No. 2.

Tp. 22, Rge. 22, W. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 26, W. 6 M Prov. Water Dist. Xo. 2.

Tp. 21. Rge. 24, W. 6 M .Prov. Water Dist. No. 2.

Tp. 19. Rge. 26, W. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 25, W. 6 M Prov. Water Dist. No. 2.

Tp. 22, Rge. 25, W. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 26, W. 6 M Prov. Water Dist. No. 2.

Tp. 20. Rge. 26. W. 6 M Prov. Water Dist. No. 2.

Tp. 22, Rge. 23, W. 6 M Prov. Water Dist. No. 2.

Tp. 21. Rge. 26, W. 6 M Prov. Water Dist. No. 2.

Tp. 20, Rge. 24, W. 6 M Prov. Water Dist. No. 2.

Tp. 19, Rge. 25, W. 6 M Prov. Water Dist. No. 2.

Tp. 22, Rge. 26, W. 6 M Prov. Water Dist. Xo. 2.

Tp. 23. Rge. 25, W. 6 M Prov. Water Dist. Xo. 2.

Tp. 22, Rge. 22, W. 6 M Prov. Water Dist. No. 2.

Kamloops Division. Water Level Stations, IQ15

Station
Number. Stream. Location.

2086
2087
2040

Christina
Shuswap
Thompson, Kamloops

Near Grand Forks Prov. Water Dist. No. 5.

Tp. 21, Rge. 8, W. 6 M Prov. Water Dist. No. 2.

Tp. 20, Rge. 17, W. 6 M Prov. Water Dist. No. 2.

Nelson Division.

In the Nelson division, as in the Coast and Kamloops divisions, two engineers

carried on the field work in the three districts after 30th June, when Mr. Elliott

was transferred to the Fort George district to replace Mr. Chisholm, who enlisted

for active service.

The computations of the data for the annual report were made by Messrs.

Dempster and Beeston and checked by the division engineer.

Nelson Division. List of Regular Gauging Stations, Nelson District.

Station
Number. Stream. Location.

3025
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The station on the Inonoaklin river, established for the study of flow data

in connection with a proposed water supply for the town of Edgewood, is the only

new station established during the year.

On Nakusp and Sawmill rivers, the stations have been discontinued, the

data not being deemed of sufficient importance to warrant the expenditure

required to maintain them.

( )\\ing to the difficulty in securing reliable gaugings on the Pend d'Oreille,

at Waneta, the division engineer accompanied by Messrs. Hoyt and Parker of

the United States Geological Survey, made a reconnaissance trip along the course

of the river. The most suitable location for establishing a station was found

to be near Metaline Falls, Washington. The station at Waneta was consequently

discontinued and we have co-operated with the United States Geological Survey

in the establishment of a cable and car at Metaline Falls, and in the maintenance

of the station. The Survey's station on the Columbia river, at Trail, was also

visited and the United States Geological Survey in turn have co-operated with

us in its maintenance. A sounding apparatus, weights and reel, have been sent

by Mr. Hoyt for use at Trail during high water, as difficulty has previously

been experienced in getting Soundings at high stages with ordinary weights.

Nelson Division. List of Regular Gauging Stations, Revelstoke District.

Station
Number. Stream. Location.

3000
3002
3003
3005
3007
3062
3063
3064
3036
3053
3009
3030
3011
3012
3013
3015
3019
3020
3032
3033
3054

Akokolex
Blaeberry
Bugaboo
Columbia, Golden
Columbia, Revelstoke
Field Springs, No. 1

Field Springs, No. 2

Field Springs, No. 3

Findlay
Hospital, weir
lllecillewaet, Revelstoke. . . .

Incomappleux
Kicking Horse, Golden
Kicking Horse, Field
Kicking Horse, No. 2 tunnel
No. 2

Spillimacheen
Toby
North Vermilion
South Vermilion
Washout

Tp. 22, Rge. 1. W. 6 M Prov. Water D
Tp. 28, Rge. 22, W. 5 M Prov. Water D
Near Spilli5nacheen Prov. Water D
Tp. 27, Rge. 22, W. 5 M Prov. Water D
Tp. 23, Rge. 2, W. 6 M . . Prov. Water D
Tp. 28, Rge. 18, W. 5 M . . Prov. Water D
Tp. 28, Rge. 18, W. 5 M . . Prov. Water D
Tp. 28, Rge. 18, W. 5 M Prov. Water D
Near Thunder hill Prov. Water D
Tp. 27, Rge. 22, W. 5 M . . Prov. Water D
Tp. 23, Rge. 2, W. 6 M Prov. Water D
Near Beaton Prov. Water D
Tp. 27, Rge. 22, W. 5 M Prov. Water D
Tp. 28, Rge. 18, W. 5 M Prov. Water D
Tp. 28, Rge. 18. W. 5 M Prov. Water D
Near Wilmer Prov. Water D
Near Spillimacheen Prov. Water D
Near Athalmer Prov. Water D
Near Edgewater Prov. Water D
Near Edgewater Prov. Water D
Near Galena Prov. Water 1)

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. 8.

No. B.

No. 8.

No. 8.

No. 8.

The station on Beaver river has been maintained for several years, but as

it is not considered of sufficient importance to warrant carrying on further

work at this time, the station has been discontinued.

The shifting conditions on Canyon, lllecillewaet, near Glacier, Salmon,

Shuswap, Stoddart and Windermere rivers rendered it impossible to secure

data sufficiently reliable to compute the daily discharges. The rivers are returned

in the Annual Stream Measurement Report under the caption "Miscellaneous"

and onl\ the actual meter measurements are given.

With the above exceptions the district is the same as in 1914.
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Nelson Division. List of Regular Gauging Stations, Cranbrook District.

Station
Number.
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The completion of the Grand Trunk Pacific Railway has opened up a large

portion of central British Columbia for settlement and development, and the

requests received for run-off data in connection with proposed power develop-

ment and municipal water supply, have made it necessary that work should be

commenced in this district.

The shortage of funds has prevented us from thoroughly covering the entire

district at this time, but stations have been established on the most important

streams for which requests for data have been received.

Fort George District. List of Regular Gauging Stations.

Station
Number.
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EXPLANATION OF TABLES.

For each regular gauging station the following data are given so far as avail-

able:

—

1. Description of station.

2. Table of discharge measurements.

3. Daily gauge-height discharge table.

4. Tables of monthly discharge and run-off.

Under the description of stations is given the location, general information

regarding the equipment, and the time the station has been maintained. Regard-

ing stations established this year, is given briefly, the source, description of drain-

age area, and present uses of the river. In addition, the description covers ice

conditions and their effect on the relation of gauge height to discharge.

The table of discharge measurements gives the number of measurements

made during the year, the date measurement was made, name of engineer,

the width and area of the cross section and the discharge in cubic feet per second.

The zero of the gauge is set to an arbitrary datum, and has no relation to

the zero flow or bed of the river. In general, the zero is located below the lowest

known flow.

The daily gauge-height discharge tables give the daily elevation of the

surface of the river above the zero of the gauge, and the daily discharge in cubic

feet per second for the observed gauge height.

In the table of monthly discharge the column headed "Maximum" gives

the mean flow for the day when the mean gauge height was highest. As the gauge

height is the mean for the day, there may have been short periods when the gauge

height and corresponding discharge was higher than given in this column. Like-

wise in the column of "Minimum" the quantity given is the mean flow for the

day when the mean gauge height was lowest. The column headed "Mean"
is the average flow for each second during the month. On this the computations

for the remaining columns are based.

DEFINITIONS OF TERMS.

The volume of water flowing in a stream called the run-off or "discharge"

is expressed in various terms, each of which has become associated with a certain

class of work. These terms may be divided into two groups: (1) those which

represent a rate of flow, as second-feet, gallons per minute, and run-off in second

feet per square mile; and (2) those which represent the actual quantity of water,

as run-off in depth in inches and acre feet.

The units used in this report are, second-feet, second-feet per square mile,

run-off in inches, and acre-feet.

"Second-foot" is an abbreviation for cubic foot per second > t s.) and is

the rate of discharge of water flowing in a stream 1 toot wide, 1 toot deep, at a

rate of 1 foot per second. It is generally used as a fundamental unit from which

others are computed by tin- use of the factors given in the following table of

equivalents.
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"Second-feet per square mile" is the average number of cubic feet of water

flowing per second from each square mile of area drained, assuming that the

run-off is distributed unifonnly both as regards time and area.

" Run-off in inches" is the depth to which the drainage area would be covered

if all the water flowing from it in a given period were conserved and uniformly

distributed on the surface. It is used for comparing run-off with rainfall, which

is usually expressed in depth in inches.

"Acre-foot is equivalent to 43,560 cubic feet, and is the quantity required

to cover an acre to the depth of 1 foot. It is a common unit of measurement

of quantity, and is generally used in connection with storage.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic com-

putations:

—

1 second-foot equals 35.71 British Columbia miner's inches.

1 second-foot equals 6.23 British Imperial gallons per second; equals 538,472

gallons for one day.

1 second-foot equals 7.48 United States gallons per second ; equals 646,272

gallons for one day.

1 second-foot for one year covers 1 square mile, 1.131 feet or 13.572 inches

deep.

1 . second-foot for one year equals 31,536,000 cubic feet; equals 724 acre-

feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day equals 86,400 cubic feet; equals 1.983 acre-feet.

1 second-foot for one 28 day month equals 55.52 acre-feet.

1 second-foot for one 29 day month equals 57.50 acre-feet.

1 second-foot for one 30 day month equals 59.48 acre-feet.

1 second-foot for one 31 day month equals 61.46 acre-feet.

1 second-foot for one 28 day month covers 1 square mile 1.041 inches deep.

1 second-foot for one 29 day month covers 1 square mile 1.079 inches deep.

1 second-foot for one 30 day month covers 1 square mile 1.116 inches deep.

1 second-foot for one 31 day month covers 1 square mile 1.153 inches deep.

100 British Imperial gallons per minute equals 0.268 second-feet.

100 United States gallons per minute equals 0.223 second-feet.

1,000,000 British Imperial gallons per day equals 1.86 second-feet.

1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 British Imperial gallons equals 3.68 acre-feet.

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 43,560 cubic feet.

1 acre-foot equals 271,472 British imperial gallons.

1 acre-foot equals 325,850 United States gallons.

1 inch dec]) <»n 1 square mile equals 2,323,200 cubic feet.

] inch deep on 1 square mile equals 0.0737 second-foot per year.
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1 acre equals 43,560 square feet.

1 cubic foot equals 6.23 British imperial gallons.

1 cubic foot equals 7.48 United States gallons.

1 cubic foot of water weighs 62.4 pounds.

1 horse-power equals 550 foot-pounds per second.

1 horse-power equals 746 watts.

1 horse-power equals 1 second-foot falling 8.80 feet.

To calculate water power quickly:

sec. -ft. x fall in feet
, , , „ . __= net horse-power on water wheel, realizing 80 per cent

of theoretical power.

ACCURACY AND RELIABILITY OF DATA.

Practically all discharge measurements made under fair conditions are well

within 5 per cent of the true discharge of the time of observation. Inasmuch

as the errors of meter measurements are largely compensating, the mean rating

curve, when well defined, is much more accurate than the individual measure-

ments.

In order to give information regarding the probable accuracy of the computed

results, an accuracy column is inserted in the monthly discharge table. Accuracy

"A" indicates that the mean accuracy is probably accurate within 5 per cent;

"B" within 10 per cent; "C" within 15 per cent; "D" within 15 to 25 per cent.

Special conditions are covered by foot notes.

The accuracy in many cases is not as great as we would wish, the area

covered is very large, and a large number of the stations have been maintained

but a short time. Future observations may render necessary a certain amount

of revision of the data here supplied.

The topographic surveys of the province are very incomplete, and the

drainage areas are, in many cases, only approximate; consequently the figures

showing discharge per square mile, and run-off depth in inches may be somewhat

in error.

PUBLICATIONS.

The stream measurement work of this organization to date has been made
available to the public in the following publications:

—

Water Resources Paper No. 1.—Records to Dec. 31, 1912.

Water Resources Paper No. 8.—Records to Dec. 31, 1913.

Water Resources Paper No. 14.—Records to Dec. 31, 1914.

Water Resources Paper No. 18.—Records to Dec. 31, 1916.

25b -2
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CHAPTER II.

COAST DIVISION.

TERRITORY.

Geography.—The Coast division of the British Columbia Hydrometric
Survey comprises the south-western part of British Columbia. By referring to

the key map showing the number and location of all the regular gauging stations,

the exact boundaries may be clearly noted. All gauging stations numbering in

the One Thousands are in the Coast division.

The Coast division is subdivided into three districts, known as Lillooet,

Southern, and Vancouver Island. These districts were fully described in the

1914 report (Water Resources Paper No. 14.) Generally speaking, the Lillooet

district extends along the line of the Pacific Great Eastern Railway from the

head of Howe Sound to the vicinity of the town of Lillooet. The southern

district comprises the territory around Vancouver, and extends up the valley

of the Fraser river as far east as North Bend. Vancouver Island district is the

whole of Vancouver Island, although as yet no work has been done on the north

end or west coast.

The Coast division includes the large manufacturing centres of Greater

Vancouver, New Westminster, and Victoria. These centres are supplied with

electric energy by two large hydro-electric power companies, the Western Canada
Power Company and the British Columbia Electric Railway Company.

Showing intake of Vancouver Water Supply.
Gauging section, Capilano creek, 10 feet above intake



Moose falls^Campbell river.



Elk falls, Campbell liver.

This is considered the best undeveloped water power on the British Columbia Coast.
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Topography.—-The topography of the Coast division varies to such a great

extent that it is hard to discuss it with regard to the different drainages, except

in a very general manner. Along the Fraser river from North Bend west, the

topography changes from the high rugged mountains of the Coast range, with

narrow bench lands, to the fertile low lands at the mouth of the river where the

valley is wide. The great interior plateau with its semi-arid soil comes into the

division in the vicinity of Lillooet. There is some fine agricultural land in this

district which, when irrigated, yields excellent crops. To the west of Lillooet

the mountains rise rapidly and precipitation increases. Vancouver Island

has a mountainous interior and for the most part is very heavily timbered.

The streams are comparatively short and swift, rising and falling rapidly with

sudden changes in climatic conditions.

Economic Geology.—The mineral wealth in the division is very great

and new properties are continually being opened up and developed. The present

war has given a great impetus to the already active mining industry in this pro-

vince and many companies are enlarging their plants, which will greatly increase

their productions. Gold, silver, copper and coal are all mined extensively,

while Portland cement is manufactured on a large scale on Vancouver Island.

Hydro-electric energy is used to a large extent in all mining operations in

the Coast division, most mines having their own hydro-electric installations.

CLIMATE.

Temperature and Precipitation.—The climate of the south-western part of

British Columbia is moderate. The warm Japan current which flows along

the coast has a great effect on the climatic conditions of the province. Due to

the mountainous nature of the country there is often a great difference in both

temperature and precipitation in a very short distance. In the winter, precipi-

tation is mostly caused by moisture-laden winds from the Pacific ocean. These

winds frequently cross the low coastal plains without precipitating a drop of

water, but on striking the cold mountain sides at a high altitude, the moisture

is immediately condensed, causing heavy precipitation, probably in the form

of snow on the mountains and rain in the valleys.

The snow stored in the higher altitudes during the winter comes off as a rule

during May and June. The streams along the coast and on Vancouver Island

are subject to high water almost any time from October to June. These streams

usually have their minimum flow in the months of August and September. The
inland streams in the southern and Lillooet districts being subject to lower tem-

peratures in the winter months, generally have their minimum flow in January
and February and their maximum flow in the spring.

Temperature and precipitation tables for the different Localities in each dis-

trict, accompanying this report, give the mean monthly temperature and the

total monthly precipitation for the year, with the difference from the average

in each case lor the past ten years or more. These tables have been compiled

from the monthly reports of the Meteorological Service of Canada, Mr. R. F.

Stuparl . F.R.S.( '., director.
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In compiling these tables an endeavor has been made to choose those obser-

vation stations that will most closely average the actual precipitations and tem-

peratures over the whole division.

USES OF WATER.

The uses of water may more easily be discussed under the following headings:

Municipal Water Supply, Irrigation, Reclamation, W'ater Power Developments,

and WT

ater Power Possibilities.

View of Stamp lall>, on Stamp river.

In the accompanying lists the streams are classified under the differenl

headings. 1 )(-si riptions of each stream may be found either in this or a previous

report. By referring to the lists, the number and year of the Water Resources

paper describing each stream may be found.

Ml \K [PA1 SI I'l'l \

The supply of pure water to municipalities, towns or cities requires the

thorough investigation ol the flow in available streams.
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IRRIGATION.

The lands in the valley of the Fraser river, around Lillooet require irrigation.

There are many small streams in this district which require to be controlled

to give a regular supply of water during the dry season, which usually extends

from June till September.

RECLAMATION.

The study of the high water on the Coquitlam river, in view of reclaiming

the lands which are yearly flooded by the overflowing of the banks of this river,

has been given considerable attention this year. Discharge data has been

obtained for the year since January 25th. Other streams are listed in the report.

The study of the stream flow of Lillooet river has been continued to ascertain

the amount of water to be taken care of in the reclaiming of some forty square

miles of good agricultural land at the head of Lillooet lake.

WATER POWER DEVELOPMENTS.
/

The water power developed on the streams investigated by this survey

has been discussed in previous papers.

WATER POWER POSSIBILITIES.

Many inquiries are being received regarding the possibilities of the estab-

lishment of electro-chemical manufacturing plants on or near the coast. During

the year very few new investigations were started on power streams in the Coast

division, as funds have not been available for the extension of work. There are

many economical developments available. All streams which have been examined

by this survey for the economical development of hydro-electric energy have

been discussed in previous reports.

The following list shows the present use and possible future uses of the water

where gauging stations have been established, and indicates the reason for

maintaining the station.

MUNICIPAL WATER SUPPLY.

Southern District.

Bridalveil creek ... 1915 report—Miscellaneous measurements.

Capilano creek 1913 report— (Water Resources Paper No. 8).

Dunville creek 1915 report—Miscellaneous measurements.

Elk creek . ... .1915 report— Miscellaneous measurements.

Hutchison creek 1915 report— Miscellaneous measurements.

Lynn creek... 191 3 report—(Water Resources Paper No. 8).

Seymour creek .1913 report—(Water Resources Paper No. 8).

Silver-Pitt creek 1913 report—(Water Resources Paper No. 8).

Trout creek .1914 report—Miscellaneous measurements.

Windermere creek 1914 report—Miscellaneous measurements.



BRITISH COLUMBIA HYDROMETRIC SURVEY 27

SESSIONAL'[PAPEFLNo. 25e

Vancouver Island District.

Browne creek 1915 report—Miscellaneous measurements.
Holt creek 1915 report—Miscellaneous measurements.
Millard creek 1915 report—Miscellaneous measurements.
Nanaimo—South Fork 1915 report—Miscellaneous measurements.
Shawnigan creek 1914 report—(Water Resources Paper No. 14)

.

Sooke river 1914 report—Miscellaneous measurements.

Lillooet District.

Lillooet creek 1915 report—Miscellaneous measurements.

IRRIGATION.

Southern District.

Silver-Hope creek 1913 report—(Water Resources Paper No. 8)

.

Lillooet District.

Cayuse creek 1914 report—(Water Resources Paper No. 14).
Foster Bar creek 1915 report.
Fountain creek 1914 report—(Water Resources Paper No. 14).
Laluwissin creek 1914 report—(Water Resources Paper No. 14).
Pavilion creek 1915 report.
Riley creek 1914 report—(Water Resources Paper No. 14).
Swartz creek 1915 report—Miscellaneous measurements.
Texas creek 1914 report—(Water Resources Paper No. 14).

Vancouver Island District.
No Irrigation.

RECLAMATION.

Southern District.

Chilliwack river 1913 report—(Water Resources Paper No. 8).
Coquitlam river 1915 report.
Silver-Pitt creek 1913 report —(Water Resources Paper No. 8).

Lillooet District.

Lillooet river 1913 report—(Water Resources Paper No. 8).

Vancouver Island District.
No reclamation.

WATER POWER DEVELOPMENTS.

Southern District.

Coquitlam river 1913 report—(Water Resources Paper No. 8).
Gilley creek 1913 report—(Water Resources Paper No. 8).
Jackman creek 1915 report—Miscellaneous measurements.
Power river 1913 report—(Water Resources Paper No. 8).
Stave river 1913 report—(Water Resources Paper No. 8).

Lillooet District.

McGillivray creek 1914 report—(Water Resources Paper No. 14) Setoacraeh

Vancouver Island District.

Puntledge river 1914 report—(Water EUaoUTCM l'.ii'fi No. 14).

Jordon river 1914 report—(Water RmoUTCM PtpW No. 1 U
Goldstream river 1914 report— (W.iter Rt-souues l'.ip.r No 14V
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WATER POWER POSSIBILITIES.

Southern District.

Chehalis river 1913 report

-

Chilliwack river . . ! '.i 1 3 report-
Coquihalla river.

.

1013 report-
Jones creek 1 1 13 report-

Mesliloet (Indian; river 1913 report-
Mesliloet river tributaries. . 1913 report-
Nicolum river 1 ;t 1 -4 report-
North Lillooet river. 1913 report-
Rainbow creek HI 13 report-
Raven creek 1113 report-
Sumallo river. . 1014 report-
Silver-Hope creek. . 1913 report-
Silver-Pitt creek. .

.

1913 report-
Slollicum creek. ... 1913 report-
South Lillooet river 1 J 13 report-

•fWater
-(Water
-(Water
-(Water
-(Water
-(Water
-(Water
-(Water
-(Water
-(Water
-(Water
-(Water
-(Water
(Water
-(Water

Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources
Resources

Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper

Xo. 8).

No. 8).

No. 8).

No. 8).

No. 8).

No. 8).

No. 14).

No. 8).

No. 8).

No. 8).

No. 14).

No. 8).

No. 8).

No. 8).

No. 8).

Lillooet District.

Brandywine river
Bridge river
Cheakamus river

Cayuse creek ....
Green river. . . .

Little Blackwater river.

Soo river
Sixmile creek . .

1915 report.
1913 report—(Water Resources Paper No. 8).

1913 report—(Water Resources Paper No. 8).

1914 report—(Water Resources Paper No. 14).
1913 report—(Water Resources Paper No. 8).

1914 report—(Water Resources Paper No. 14) Setou creek.
1914 report—(Water Resources Paper No. 14).

1915 report—Miscellaneous measurements.

Vancouver Island District.

Campbell river . 1914 report—(Water Resources Paper No. 14).

Stamp river at falls . 1914 report—(Water Resources Paper No. 14).

Little Qualicum river 1914 report—(Water Resources Paper No. 14).

Nanaimo river 1914 report—(Water Resources Paper No. 14).

Sproat river 1914 report—(Water Resources Paper No. 14).

Stamp river at Great Central lake 1914 report—(Water Resources Paper No. 14).

Total Monthly Precipitation (Inches)—Southern District—icji^-

Locality Jan.
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Mean Monthly Temperature (Degrees Fahr.)—Southern District—1915.

29

Locality,

Britannia beach .

Vancouver
Steveston
Ladner
New Westminster

.

Stave Falls
North Nicomen .

.

Agassiz
Jones lake
Chilliwack
Hope

Jan.

38.2
37.4
39.2
37.0
36.5
37/5
37.4
27.3
36.7
33.0

Feb.

42.5
41.0
43.9
41.3
42.1
41.7
41.0
33.1
41.3
39.3

47.7
45.3
48.9
48.2
48.4
49.0
48.1
38.3
48.9
48.8

A pi.

50.3
52.3
50.2
52.9
52.1
53.4
53.1
50.2
47.1
51.9
53.5

55.5
56.2
54.2
56.3
55.9
57.6
53.4
54.3
51.5
56.4

June

58.8
60.5
59.2
62.3
60.5
60.5
60.8
59.4
55.7
59.5
60.6

July

64.0
65.0
62.0
63.0
65.0
66.0
66.0
63.0
62.0
65.0
65.0

Aug.

65.0
66.0
63.0
61.0
66.0
67.0
67.0
66.0
64.0
65.0
68.0

Sept.

57.0
58.0
56.0
56.0
58.0
59.0
59.0
57.0
52.8
57.0
58.0

Oct.

50.0
51.0
50.0
49.0
51.0
51.0
51.0
48.0
44.1
50.0
48.0

Nov.

40.0
42.0
41.0
42.0
41.0
41.0
41.0
40.0
32.4
40
37.0

37.0
39.0
39.0
41.0
38.0
38.0
38.0
38.0
29.2
37.0
32.0

Difference from Average Temperature {Degrees Fahr.)—Southern District—191^.

Difference of Average for Month from Monthly Average for Previous 10 Years or

More.

Locality.
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Total Monthly Precipitation [Inches)— Vancouver Island District—1915.

Locality.
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CHAPTER III.

KAMLOOPS DIVISION.

TERRITORY.

Geography.—The Kamloops division consists of the southern central por-

tion of British Columbia, and comprises the provincial land districts of Kamloops,

Similkameen, Osoyoos and a small part of Yale. It includes the watershed of

the Thompson river, and a portion of the Columbia River basin lying north of

the International boundary and drained by the Kettle, Similkameen and Okan-

agan rivers. The total area is 33,000 square miles.

The division coincides approximately with what is known to geologists

as the Interior Plateau region which extends from the Coast range of mountains

on the west to the Gold range on the east, and has the two branches of the

Cascade range to the south and south-west. Many characteristic features of

the climate of this part of the province are directly traceable to these circum-

stances of location and surroundings.

Topography and Geology.—-The region is composed of extensive plateaus,

numerous valleys, great and small, and broadly rounded summits with gently

sloping sides. The general elevation of the plateaus is from 4,000 to 5,000 feet

above sea-level. The deeper valleys, which contain the main drainage systems

of the country are at about 1,000 feet. The rounded summits rise as high as

6,000 and 7,000 feet, there is a very considerable range of altitude.

I >.1\\ SOU f.ills, M 111 tic I i\ rl

25k—3
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The deeper valleys seem to have been scoured out by ice action or eioded

by water. They are broadly U-shaped and are only partly occupied by the

streams which flow through them. In certain cases, however, the streams have
expanded into lakes, and fill practically the whole width of the valley bottom.

The depth of the tributary valleys and the steepness of their slope toward

the main drainage system, seem to depend on the size of the streams. The valleys

of the large rivers have been worn down until the slope is comparatively small,

whereas the valleys of the small creeks are not nearly as deep and often descend

hundreds of feet in a few miles. If a small stream which has its source on a

plateau or on the side of a mountain, flows directly into one of the main drainage

rivers, its descent is necessarily very rapid; if it is tributary to a stream of inter-

mediate size, its descent is generally more gradual. As a rule, the smaller streams

have the steeper slopes and are often more important for many purposes than

the larger ones.

Alfalfa field beside South Thompson river, irrigated by pumping.

CLIMATE.

The Kamloops division is nearly all within the central dry belt. The winds

from the Pacific ocean have been deprived of moisture on the western slope

of the Coast range, and are heated as they descend to the plateau region. Winds
from other directions are affected in a similar manner, so that they are generally

capable of absorbing moisture. As a consequence, the climate is dry. The

annual range of temperature is great, as is also the daily range in summer.

A study of the following tables will give an idea of some of the features

of the climate in this part of the province. They give the precipitation and

temperature for the stations of the meteorological service which are in this

division. The variations from the average arc also tabulated where the records

extend over a period long enough to render tin- averages reliable.



Murtle river, at Helmcken falls. A sheer fall of 460 feet.

—Photograph by F. R. Archibald.

25u—3i
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It is well to bear in mind that most of these stations are located in the main
valleys in the centres of population, and that very few are on the plateaus and

none on the mountains. The stations at Edith lake above Kamloops, and at

the Nickel Plate mine above Hedley, show very clearly the difference in temper-

ature and precipitation caused by a difference of two or three thousand feet

in altitude. Both these stations have lower temperatures and greater precipi-

tations than the ones in the valley below them though they are only a few miles

away. For any considerable watershed area, the mean monthly precipitation

and the mean monthly temperature may differ a good deal from the figures

obtained at the centre of population of that area.

The influence of the mountain ranges is quite noticeable. Around Shuswap
lake, which is just west of the Gold range, the precipitation is greatest, and it

diminishes towards the south and west. There is a greater precipitation in the

Thompson river. Irrigated lands, near Ashcroft.

valley of the North Thompson river, than then- is .it Kamloops which has the

valley of the South Thompson lying open to the cast. The precipitation is fairly

large in the Similkameen valley, but not nearly as large as it is on the western

side "I the Hope mountains. The effect of the mountains in increasing the

precipitation is most noticeable on their western slopes, where the moisturc-

bearing winds from the west are cooled as they ascend to higher altitudes.

The tables giving the variation from the average afford a ready means
of comparing the weather conditions of 1915 with those of other years. They
show tl at the winter was much milder than usual, with a rather lighter precipi-

tate a. Asa result, verj little snow remained on the hills till spring and it looked

as though there mighl be a very considerable shortage of water. In the spring

and summer, however, the precipitation was considerably heavier than usual

so that the irrigationists and other water users had a fairly good supply.
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USES OF WATER.

The general characteristics of the streams of this division previously men-

tioned, have a considerable effect on the uses to which they are put. A large

stream flowing with a small slope through a broad, fertile valley, provides an

unfailing supply of water, but for most purposes it is at so low an elevation

that it is not easily utilized. A smaller tributary stream, on the other hand,

while carrying less water, will generally have such a steep slope that the water

can be diverted and carried through a gravity system to the places where it is

needed. In many localities, therefore, practically the whole flow of a small

stream may be used and found insufficient, whereas a large stream close at hand

may be used very little or not at all. In such cases an accurate measurement

of the discharge of the smaller stream is more important from an irrigation

viewpoint than the measurement of the larger one.

One of the outstanding features of the use of water in this division is in the

matter of irrigation. The large amount of sunshine and hot weather during the

summer make ideal growing conditions, particularly in the larger valleys, but

the small amount of precipitation, especially during the summer months, render

irrigation necessary throughout nearly the whole division. On some of the

higher lands, dry farming seems to be meeting with considerable success; but it

is in the broad, fertile valleys that most of the farming is carried on, and it is

there that irrigation is practiced so extensively. In the past, gravity supplies

from the smaller streams have been given a marked preference, and no doubt

these are the best where there is sufficient water. In certain localities, however,

pumping plants are being installed to raise water from the large rivers and lakes

on to land which could not be otherwise irrigated. Cheap hydro-electric power

is quite an important factor in this development.

The following list shows the present use or possible future uses of the water,

where gauging stations have been established, and indicates the reason for

maintaining the station.

MUNICIPAL WATER SUPPLY.

Kamloops District.

Canoe creek . 1911-12 report—(Water Resoimes Paper No. 1 .

Okanagan District.

Brash creek 1915 report.
« base creek 1911-13 report—(Water Resources Papei No. i

Crazy creek 1014 report—(Water Resources Papa No 1

1

Thompson river. 1011-12 report—(Water Resources Paper No 1

Okanagan river 1014 report—(Water Resources Paper No 1 I

Ashcroft District.

< old water river I'M i report Mi* ell&neoui measurements.
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IRRIGATION.

Kamioops District.

Bolean creek 1911-12 report—(Water Resources Paper No. 1).

Campbell creek " 1911-12 report—(Water Resources Paper No. 1).

Cherry creek 191 1-12 report—(Water Resources Paper No. 1).
Edwaids creek 1911-12 report—(Water Resources Paper No. 1).

Guichon creek 1911-12 report— (Water Resources Paper No. 1

Heffley creek 1911-12 report—-(Water Resources Paper No. 1

Ingram creek 1911-12 report—(Water Resources Paper No. 1.

Jamieson creek 1911-12 report—(Water Resources Paper No. lj.

Louis creek 1911-12 report—(Water Resources Paper No. li.

Monte creek 1911-12 report—(Water Resources Paper No. 1).

Paul creek 1911-12 report—(Water Resources Paper No. 1).

Salmon river 191 1-12 report—(Water Resources Paper No. 1).

Siwash creek 1914 report—(Water Resources Paper No. 14)
Threemile creek 1913 report—Miscellaneous measurements.
Tranquille river 191 1-12 report—(Water Resources Paper No. 1).

Whitewood creek 1914 report—(Water Resources Paper No. 14)

Okanagan District.

Ashnola river 1914 report—(Water Resources Paper No. 14).
Chase creek 1915 report.
Manson creek 1915 report.
Niskonlith creek 1911-12 report—(Water Resources Paper No. 1).

Ross creek 1915 report.

Ashcroft District.

Barnes creek 1911-12 report—(Water Resources Paper No. 1)

Beaver creek 1915 report.
Bonaparte river 1911-12 report—(Water Resources Paper No. 1).

Cache creek 1911-12 report— (.Water Resources Paper No. 1).

Coldwater river 1913 report—Miscellaneous measurements.
Criss creek ' 191 1-12 report—(Water Resources Paper No. 1).

Deadman river 1911-12 report—(Water Resources Paper No. 1).

Hat creek 1911-12 report—(Water Resources Paper No. 1).

Nicola river 1911-12 report—(Water Resources Paper No. 1).

Spius creek 1911-12 report— (Water Resources Paper No. 1).

RECLAMATION.

Okanagan District.

Okanagan river 1914 report— (Water Resources Paper No. 14).

WATER POWER DEVELOPMENT.

Kamloops District.

Barriere river 1915 report.
Clearwater river 1914 report—(Water Resources Paper No. 14).
Little Clearwater river 1914 report—(Water Resources Paper No. 14).
Murtle river 1914 report—(Water Resources Paper No. 14).
Louis creek 1911-12 report—(Water Resources Paper No. 1).
North Thompson river 1911-12 report—(Water Resources Paper No. 1).

Raft river 1914 report—(Water Resources Paper No. 14).

Okanagan District.

Boundary creek 1914 report—(Water Resources Paper No. 14).
Crazy creek 1914 report—(Water Resources Paper No. 14).
Kettle river 1914 report—(Water Resources Paper No. 14).
Similkameen river 1914 report—(Water Resources Paper No. 14).
Twentymile creek 1913 report—(Water Resources Paper No. 8).
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WATER POWER POSSIBILITIES.
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Okanagan District.

Adams river 1911-12 report—(Water Resources Paper No. 1).

Eagle river 1911-12 report—(Water Resources Paper No. 1).

Granite creek 1914 report—(Water Resources Paper No. 14).
Okanagan river . . 1914 report—(Water Resources Paper No. 14).
Scotch creek 1913 report—Miscellaneous measurements.
Seymour creek 1913 report—Miscellaneous measurements.
Shuswap river 1911-12 report—(Water Resources Paper No. 1).

South Similkameen river 1914 report—(Water Resources Paper No. 14).
Tulameen river 1913 report—Miscellaneous measurements.

Ashcroft District.

Coldwater creek 1913 report—Miscellaneous measurements.
Nahatlatch river 1911-12 report—(Water Resources Paper No. 1).

Nicola river 1911-12 report—(Water Resources Paper No. 1).

LOGGING.

Okanagan District.

Adams river 1911-12 report—(Water Resources Paper No. 1).
Kettle river 1914 report—(Water Resources Paper No. 14).
Okanagan river 1914 report—(Water Resources Paper No. 14).

Ashcroft District.

Thompson river 1911-12 report—(Water Resources Paper No. 1).

Mean Monthly Temperature (Degrees Fahr.)—Kamloops Division—1915.

Locality.

Nicola
Nicola lake
Thompson
Tranquille
Kamloops
Edith lake

N. Thompson
( hinook cove. . . .

Vavenby
S. Thompson
Monte creek
Tappen
Salmon Arm
Glenemma

Okanaaan valley

Knderby
Armstrong
Vernon
Ki< hlands
Okanagan mission

.

Simmiei l.i ml
PenUcton

Similkameen
Princeton
Hedley
Hedley
(Nickel Plate)

Kettle

Greenwood
Grand Forks

Alti-

tude.

2120

1142
1245
3200

Jan.

1156
1350

1180
1187
1582

1200
1100

1650
1771
4500

1746
2400

16

25
23
17

22
21

21
28
22
26

23
22
SO
19
U
82
27

16
2:1

20

Feb.

28

37
37
29

34
36

33
86
83
37

33
32
82
31

84
38
36

28
34
2fl

Mar.

45
45
36

41
40

39
43
42
48

42
40
41
38
40
41
43

40
43
31

39

Apl. May

59
58
49

56
56

55
59
55
55

57
55
54
50
55
55
50

62
55

June

64
63
52

58
58

60
63
59
59

60
58
59
57
60
62
62

68
61
45

July Aug.

36

Sept Oct.

51
50
41

46
45

50
49
48^

44
46
47
44
47
is

51

45
47
37

Nov.

32

35
33
24

31
30

34
33
35

33
32
31

86

37
30
18

81

80

Dec. Year.

50
4"

40

4-.'

4.".

4"

4:

47
47
4y

4 J

18

4.;



40 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Total Monthly Precipitation (Inches)—Kamloops Division—IQIS-

Locality. Alti-

tude.
Jan. Feb. Mar Apl. May June July Auk. Sept. Oct Nov. Dr. Year

Nicola
Nicola lake
Thompson
Tranquille
Kamloops
Edith lake

A . / hompson
Chinook cove
Vavenby

6'. Thompson
Monte creek
Tappen

.

Salmon arm
Glenemma
( lanoe point

<)k<i>ui!>an valley

Enderby
Armstrong.
\"ernon. . .

Richlands
( Ikanagan
Summerlaiul
I'cntii ton

Similkameen
Princeton.
Hedley
Hedlej
Ni. kel Plate)

Kettle

Greenwood
Grand Fork-;

212U

1112
1245

14.i"

1156
1350

1180
us;
1582

1200
linn

1650
1771
1500

1746
2400

ii 8 i

I 85

7.".

II 41

1 77.

2 51
2 15

1.80
2 18

J
M|

i 99
1 33
i 60
1 24

ii.',

II

'i 25
i, g |

u 72

1

ii 10
n 00
•' 47.

["race

0.76
ii 15

1 13
ii 37

ii 7,1

64
ii 56
n 7:;

ii 36
1 mi
ii 44

25
54
6 I

1 in

59
17

u r.i

ii 76
0.33

1 32
1.01
0.96
1 35
1.00

1.39
ii 93
n 68
n 47
0.82
1 28
1 us

ii 7(1

it 53
•

'.'2

n 17)

'I 17
ii 30

li 411

ii 72

u 2s

1.34
1.93
1 17

2 Uli

2 17.

1 7,11

1 63
2 us
ii 7'.i

n 4s
n !U

II 41

2 in

1 99

1.54 2.40
2 28 2 1"

'
t us

3 32
3 11

3.54
:. 92
2 7.7,

7, 17

1 2 1

2

2
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CHAPTER IV.

NELSON DIVISION.

TERRITORY.

Geography.—This division covers approximately 29,000 square miles of

the south and eastern part of the province of British Columbia. The division

might readily be called " Kootenay division" as it extends over practically

all of that area known as Kootenay district. It is bounded on the north by the

height of land connecting the summit of the Rockies with the summit of the

Columbia or Gold mountains; on the west by the summit of the Columbia
range; on the south by the 49th parallel of latitude or International boundary,

and on the east by the backbone of the Rockies. This area is very mountainous,

with numerous lakes, rivers and creeks, which afford innumerable opportunites

for future water power development; there are three rivers, however, that con-

stitute the drainage system of the whole division; these are the Columbia, the

Kootenay and the Pend d'Oreille.

The Columbia rises in the Columbia and Windermere lakes, 90 miles south-

east of Golden and flows in a north-westerly direction for about 200 miles to the

mouth of Canoe river at Big Bend, near the northerly limits of the division.

From Canoe river the Columbia flows practically south for about 250 miles,

past Revelstoke, through the beautiful Arrow lakes, crossing the International

boundary near Waneta, B.C. Kootenay river rises in the Beaverfoot range

of the Rockies, about 35 miles south-east of Golden and flows practically south

for 175 miles, passing within one mile of Columbia lake and crossing the Inter-

national boundary near Newgate, B.C. It flows through Montana into Idaho,

entering West Kootenay 60 miles west of Newgate and 20 miles south of Koot-
enay Landing, at which point the river loses itself in beautiful Kootenay lake.

From the west arm of Kootenay lake the river flows in a south-westerly direction,

discharging into Columbia river 20 miles north of the boundary. Pend d'Oreille

river, of which Flathead river in East Kootenay is a tributary, has only a small

portion of its drainage in Canada. It discharges into Columbia river about 200

yards above the International boundary.

Hot springs are numerous, several being located in the vicinity of Winder-
mere lakes, Halcyon, Ainsworth and other points.

In the division three national parks are located—The Yoho, Glacier and
Revelstoke. Each park has its outstanding features. Yoho with its Yoho
valley, Takakkaw falls, natural bridge and Emerald lake; Glacier with llkvill

ewaet, Grand and Gegic glaciers and mammoth snowfields; Revelstoke, with

its prairie country near the summit of Mt. Revelstoke

The chief industries are mining (of coal, gold, lead, silver, copper ami line)

lumber (chiefly B.C. fir and western pine) and farming (mixed ami fruit).
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Transportation facilities are afforded by the main line of the C.P.R. in

the north, and various branch lines of the C.P.R. and Great Northern in

the south. Navigation is carried on continuously on Kootenay and Arrow-

lakes. Good roads are frequent in East Kootenay and government trails give

access to other principal points of interest.

TOPOGRAPHY.

Mountain Systems.—The topography of Nelson division is relative to four

mountain systems—the Rockies, the Purcells, the Selkirks and the Columbia

range.

The summit of the Rockies, which constitutes the eastern boundary of the

division, consists of a well defined range studded with snow-capped peaks, many
of which are well over 10,000 feet. The western slope includes various local

ranges, mostly paralleling the main range. The more famous passes are Crows-

nesl . Vermilion and Kicking Horse, about 5,000 feet at the divides. The larger

rivers from south to north are the Elk, Bull, Kootenay, above Canal flats, Kicking

Horse, Blaeberry and Bush. These streams, with the possible exception of the

Bull, arc all glacial fed and the valleys generally are well timbered to an elevation

of 7,000 feet.

The Purcells constitute that system to the west of the Rockies bounded

on the north by the confluence of Columbia and Beaver rivers, on the east by

Columbia and Kootenay rivers, on the south by the Kootenay and on the west

by the north-flowing portion of Kootenay river, Kootenay lake, Duncan river

and Beaver riven

The principal streams fed by the Purcells are, Goat, Movie, Vahk, St.

Marys, Findlay, Dutch, Toby, Horsethief, Forsters (No. 2), Bugaboo. Spilli-

macheen, Hammil and Fry. Main of these streams are glacial fed.

The Selkirks extend southward from the Big Bend of Columbia river,

lying between the Rockies and Purcells on the west and Columbia range on the

east. The northern portion of the Selkirks are strikingly scenic, peaks are high

and treacherous; passes are few. Rogers pass alone is well known. The more

important rivers are Incomappleux, Akolkolex, Illecillewaet, Downie, Gold,

and Mountain. Well known glaciers are the Illecillewaet or Great glacier,

< .rand glacier and Gegic glacier. One mammoth snowfield feeds these glaciers.

The summit of Columbia or Gold range forms the western boundary of this

division. This system of mountains is less impressive than the three already

described. The larger rivers are Inonoaklin, Whatshan, Arrowpark, Pingston,

and Jordon. A few small glaciers may be found in the higher peaks.

Trenches.—Between the ranges of mountains above mentioned there are

these great depressions or trenches, namely, Rocky Mountain trench, Purcell

trench and "Selkirk valley."

Rocky Mountain trench lies between the Rockies and the Purcells in the

south and Selkirk in the north of this division. It extends in Canada from the

International boundary in a north-westerly direction as far north as Alaska

and perhaps to the Arctic ocean. In Nelson division it is occupied by south-
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flowing Kootenay river, the north-flowing Columbia and Canoe rivers. The
average width of its floor is 5 miles but in the neighborhood of St. Marys river,

near Cranbrook, it is 16 miles wide and varies in width to the International

boundary, affording in the plains possibilities for agriculture.

Purcell trench, approximately 200 miles in length, separates Purcell range

on the east from the Selkirks on the west. It is occupied by Beaver river, Dun-
can river, Kootenay lake and north- flowing Kootenay river. On an average

the valley is 2 to 5 miles wide.

Selkirk valley or trench is occupied by Columbia river, flowing south, and the

Arrow lakes. It is from 3 to 5 miles in width and separates the Selkirks on the

east from Columbia or Gold range on the west. Upper Arrow lake is about

40 miles long and from 2 to 3 miles wide. The mountains rise abruptly to an

Showing thickness of ice on Bi

altitude of from 5,000 to 7,000 feet. The lower lake is about 50 miles long and

has an average width of 2 miles. There are pronounced falls on practically all

the tributaries to the lakes.

Geology.—Mining is by far the most important industry in this division.

In 1913 and 1014 approximately two-thirds of the mine production of British

Columbia was from the Kootenay-Boundary district. Gold, silver, lead,

copper, zinc and coal arc mined in various localities, particularly in the

southern part.

CLIMATE.

Run-off is relative directrj to-topographj and climate. Climatic conditions

are themselves partially dependent on topography. In the stud) ol Btream
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flow it is essential to be familiar with these two factors. The topography, how-

ever, remains a constant factor and the variation in the flow of streams is due

therefore directly to climatic conditions. In this division the peculiar topography

affords a remarkable climate. It is impossible to assume that the climatic con-

ditions at a certain point will be general in that neighborhood. On the other

hand although there are marked variations in some sections a general resemblance

may be seen between other localities.

The following tables are appended:

—

1. Monthly and yearly precipitation, 1915.

2. Differences from average precipitation.

3. Mean monthly and average temperatures, 1915.

4. Differences from average temperature.

These tables are compiled from the monthly reports for 1915 of the Meteoro-

logical Service, Mr. R. F. Stupart, director.

In these tables a comparison is shown between 10 points, 5 in East Kootenay

and 5 in West Kootenay. With the exception of Glacier and Fernie these points

are all in the valleys of Columbia and Kootenay rivers—practically the lowest

points in their respective localities. It must be remembered that the precipitation

or temperature at any one of these points does not represent the precipitation

or temperature in its locality.

USES OF WATER.

MUNICIPAL SUPPLY.

In the Kootenays the mountain streams, lakes and springs generally afford

an ample supply for municipal purposes without much difficulty being encoun-

tered. It is essential, however, in many cases, that a study of the streams be made.

The variation of the flow is so great that unless those interested are familiar

with the streams, they will be deceived by appearances. Studies are now being

carried on by this survey with regard to municipal supply and when possible

any assistance will gladly be given interested parties.

IRRIGATION.

The scarcity of agricultural land and the richness of the soil necessitates

the utilization of all available land in an attempt to fulfil the demands of the

local markets. With the exception of small plots here and there, the valleys

of Columbia and Kootenay rivers afford the only location of agricultural lands.

The largest farming district is in the Rocky mountain trench (see description

under topography) from Spillimacheen south to the International boundary.

Irrigation is practised to some extent in the valleys throughout the whole

division. It is essential in East Kootenay, south of Spillimacheen. In the

vicinity of Edgewater and Athalmer two companies, holding large tracts of land,

installed irrigation systems, which include over 30 miles of flume.

At present systematic records during the irrigation season are being obtained

on approximately 15 irrigation streams.
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MINING.

In the operation of practically all mines the use of water is essential. After

the ore is mined and shipped to the smelter, water and water power become

an important factor.

Various requests have come in during the year for information on small

streams for mining purposes. Where possible information is supplied, but these

streams are so numerous that it is hard to tell upon which information will be

required.

RECLAMATION.

There are two large reclamation projects in this division—on the Columbia

between Golden and Spillimacheen, and on the Kootenay above Kootenay

lake. The former is at present under way, surveys have been made and plans

submitted. This scheme deals with the reclamation of about 15,000 acres.

The Kootenay fiats reclamation is an international affair, including probably

more land in the United States than in British Columbia. The required surveys,

etc., have not as yet been made.

Systematic and reliable stream flow data is being obtained in connection

with these projects on the Columbia, near Golden and Kootenay river, at the

outlet of the lake, near Xelson.

WATER POWER DEVELOPMENT.

A rather complete list of water power developments was published in the

report of the division engineer, Kootenay Boundary division, in Water Resources

Paper No. 8. These powers were listed under "Mining" and under "Hydro-

electric Developments." Since that list was published no large plants have

been installed. Various small powers of from 100 to 500 H.P. have since been

utilized for mining purposes and improvements and additions have been made
to some of the larger plants. The West Kootenay Light and Power Co. have

remodelled their plant at lower Bonnington Falls to accommodate the demand
for power of the new zinc smelter at Trail. The City of Revelstoke have re-

modelled their municipal plant and installed a new turbine and generator, which

greatly increases the efficiency of the plant.

Power is used extensively for mining. Of the total installation, probably

in excess of 40,000 horse power, over 30,000 horse power is used for mining and

smelting. Installations in this division are comparatively cheap, due to the

pronounced falls and canyons on most of the streams.

water Power possibilities.

Water Power possibilities throughout the Kootenay are innumerable and

dozens of unnoticed sites would be in demand were they located in other parts

of the Dominion. The topographic conditions afford in most cases a high head

at considerably less than the average cost for ( Canada. The combination <>t the

climatic and topographic conditions on the Other hand is often a detriment.

The variation in flow is extreme, a heavy freshet generally occurring in May.

June or July, and very Iom water with frazil ice occurring in February and March.
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A careful study of the characteristics of each individual stream is essential

before any plant is installed. The streams throughout this division are most

deceptive and it is not safe to estimate the run < >ff i >f any one stream from a study

of its next door neighbor.

The following list shows the present use and possible future uses of the water

where gauging stations have been established, and indicates the reason for main-

taining the station.

MUNICIPAL WATER SUPPLY.

Revelstoke District.

Field Springs (No. 1) 1914 report—(Water Resources Paper No. 14).

Field Springs (No. 2) IP 14 report—(Water Resources Paper No. 14).

Field Springs (No. 3) • 1914 report—(Water Resources Paper No. 14).

Hospital creek >. Weir> 1014 report—(Water Resources Paper No. 14).

IRRIGATION.

Revelstoke District.

Findlay creek . . 1014 report—(Water Resources Paper No. 14).

North Vermillion 1014 report Water Resources Paper No. 14).

South Vermillion 1914 report — Water Resources Paper No. 14).

Washout 1911-12 report Water Resources Paper No. 1).

(Miscellaneous measurements.)

Cranbrook District.

Cherry creek 1914 report—(Water Resources Paper No. 1 I

Gold creek 1014 report—(Water Resources Paper No. 14i

.

Linklater creek 1014 report—(Water Resources Pai» ti No. 1 1

Phillips creek 1914 report—'Water Resources Paper No II'

Rock creek 1914 report—(Water Resources Paper No. 14).

Big Sand creek 1914 report - Water Resources Paper No. 14).

Little Sand creek ...1914 report -(Watei Resources Paper No li

RECLAMATION.

Nelson District.

Duncan river 1914 report —(Water Resources Paper No. 14 .

Fry creek 1914 report—(Water Resources Paper No. 14).

Glacier creek 1914 report— Water Resources Paper No. 14).

Kootenay river 1913 report—(Water Resources Paper N

Revelstoke District.

Bugaboo river 1013 report Water Resouri es Paper No. s|
.

Columbia river 1911-12 report— (Water Resources Paper No. I).

No. 2 creek 1911-12 report—(Water Resources Paper No. 1).

Spillimacheen creek .. 1911-12 report Watei Resources Paper No i

Toby (reck ... 1011-12 report - Water Resources Paper N

WATER POWER POSSIBILITIES.

Nelson District.

Carpenter creek 1914 report—(Water Resources Paper No. 14)

Columbia river.

.

1013 report—/Water Resources Paper No. 8).

Columbia river 1913 report -(Water Resources Paper No. 8).

Goat creek 1014 report—(Water Resources Paper No. 14).

Inonoaklin creek . . .1915 report.

Kaslo creek 1914 report—(Water Resources Paper No. 14).

Kooskanax creek 1914 report—(Water Resources Paper N
Kootenav river 1913 report— i Water Resources Paper No. 8).

Kootenav river ... 1913 report \\ itei Resources Paper No. 8).

Pend d 'Oreille river .1918 report Water Resources Paper No. 8).

Silverton (below mill) 1914 report -i Water Kesour.es Paper No 14»

SOverton (above mill) ...

.

1914 report -(Water Resources Paper No I4i

Slocan rivi-r. 1918 report—(Water Resources Paper No. 8).
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Revelstoke District.

Akolkolex river. . 191 1-12 report—(Water Resources Paper No. 1

1

Blaeberry river 1913 report—(Water Resources Paper No. 8)

Columbia river (Revelstoke) 1911-12 report—(Water Resources Paper No. 1)

Illecillewaet river 1911-12 report—(Water Resources Paper No. 1)

Incomappleux river 1911-12 report—(Water Resources Paper No. 1)

Kicking Horse (Golden) 1911-12 report—(Water Resources Paper No. 11

Kicking Horse (Field) 1911-12 report—(Water Resources Paper No. lj

Kicking Horse (No. 2) 1911-12 report—(Water Resources Paper No. 1

1

Cranbrook District.

Bull river 1914
Elk river 1914
Kootenay river 1914
Mark creek 1914
Moyie river 1914
St. Marys river 1914

report—(Water Resources Paper No. 14).

report—(Water Resources Paper No. 14).

report—(Water Resources Paper No. 14).

report—(Water Resources Paper No. 14).

report—(Water Resources Paper No. 14;.

report—(Water Resources Paper No. 14;.

Mean Monthly Temperatures (Degrees Fahr.)—Nelson Division—iQij-



50 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Difference from Average Temperature {Degrees Fahr.)—Nelson Division—iQij.

Difference of Average for Month from Monthly Average for Previous 10 Years or

More.

Locality.
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CHAPTER V.

FORT GEORGE DISTRICT.

TERRITORY.

Geography.—The completion of the Grand Trunk Pacific Railway opens

up a large portion of central British Columbia for settlement and development.

This railway enters British Columbia through the Yellowhead pass at about
latitude 53°, and traversing the province in a north-westerly direction it crosses

the 55th parallel near Hazelton, there turning south-west it reaches the Pacific

coast at Prince Rupert, near latitude 54°.

The Fort George district covers the territory adjacent to the Grand
Trunk Pacific Railway, between the Rocky mountains and the coast. The
district is divided by the Great Interior plateau into two main drainage basins

—

the Fraser and the Skeena.

The Fraser river rises near the summit of the Yellowhead pass at an altitude

of 3,710 feet. Flowing due west it falls 1,300 feet in 52 miles; near Tete Jaune
it turns north-west and flows through the "Inter-montane" valley to about

latitude 54° ; at Fort George it receives the waters of the Nechako river and then

turns westward and southward. Near Fort George it is at an altitude of 1,900

feet—a descent of 500 feet in about 200 miles.

The Nechako, the largest northern affluent of the Fraser, is 255 miles long.

It rises on the eastern slope of the Interior plateau and drains several large lakes,

including Ootsabunkut, 40 miles long, Cheslatta, 25, Francais, 60, and Fraser,

12 miles. About 50 miles from its confluence with the Fraser, the Nechako
receives the waters of its northern tributary, Stuart river, which is 220 miles

long and drains two large lakes,—Stuart lake with an area of 221 square miles

and Tacla, 135 square miles.

The Skeena basin drains all the land west of the Great plateau. The Skeena

river rises on the eastern slope of the Coast range at about latitude 57° and

flows almost directly south for about 175 miles; near Hazelton it turns south-west

and flows through the Coast range for 154 miles to the Pacific ocean, being the

first river north of the Fraser to cut across this range of mountains. About
35 miles north of Hazelton the Babine river flows into the Skeena. The Babine

rises in Babine lake, which has an area of 306 square miles. It drains the north-

eastern slope of the Babine range. At Hazelton the Skeena receives the waters

of the Bulkley river. This river rises near the summit of the Great plateau

and flows in a north-westerly direction to its confluence with the Skeena.

Topography.—The upper Fraser river flowing west from Yellowhead 1

lies in an "Inter-montane" valley between the Selwyn range and the Rainbow

mountains, a part of the great Rocky Mountain system. The Rainbow mountains

are composed of a group of high snow-capped peaks, notable among which are,

—

Mount Mowat (9,293 feet), Mount Kain (9,392 feet), Mount Resplendent

(11,178 feet), Lynx Mountain (10,471), Mount Helmet (11,160 feet) and Mount
Robson (13,700 feet), the highest peak and greatest mass in the Canadian Rockies.
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The most prominent peaks in the Sehvyn group are Mount Geikie (11,016 feet)

and Mount Fitzwilliam (9,747 feet).

Chain gauge and measuring section, on Skeena, at Hazeiton. Measurements are made from the
Indian dugout canoe shown in the foreground, points of observation being marked by a tag line.

Fifteen-foot falls, on Fraser river, near Albreda.

It is from the snowfields and glaciers of the Rainbow mountains that the

upper Fraser river receives its great volume of water. Moose river, a tributary,
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flowing from the eastern slopes of Resplendent, Kain and Lynx mountains

has a fall of about 150 feet in Rainbow canyon, near its mouth. To the west

and north of Mount Robson lies the valley of the Grand Fork of the Fraser

river, part of which is known as the "Valley of a Thousand Falls," where the

famous Emperor falls are located.

West of the Rainbow mountains the "Inter-montane" valley becomes a

little wider and the flanking mountains less massive and predominant ; on the

north it is still bounded by the Rocky mountains, but the south by the lower

and less massive Cariboo range, which is separated from the Selwyn range by

McLellan river, flowing north to the Fraser, and Canoe river, flowing south to the

Columbia. The streams rising in the Caribou range are not of great length or fall.

Near Fort George, the Fraser, turning southward, flows between the Cariboo

range on the east and the Telegraph range on the west. The Telegraph range is

not very prominent, being the height of land of the Great Interior plateau,

dividing the watersheds of Nechako and Chilcotin rivers.

The Nechako river, flowing into the Fraser at Fort George, drains a great

basin, which is said by geologists to be an old lake bed. This basin now contains

many large lakes. On the south-west it is bounded by the lower Telegraph and

Fawnie ranges and the heights of the Interior plateau; to the west lies the Coast

range, and on the north and east the upper Nechako valley is confined by the

Omineca mountains and the ridge between the Parsnip and Stuart valleys.

Throughout the Nechako district there are no very great differences in elevation.

The Bulkley valley is more undulating and varies from four to ten miles

in width. On the north-east it is bounded by the Babine mountains and on the

south-west by the Hudson bay and massive Rochers DeBoules mountains.

The streams rising in the Rochers DeBoules mountains are short in length but

contain many falls and rapids.

The upper Skeena valley lies between the Coast and Cassiar ranges. The

Cassiar range at the south being terminated by the Babine river valley. West-

ward from Hazelton the Skeena valley cuts the Coast range transversely. The

bounding mountains are high and clearly outlined, the valley is narrow and deep.

Many of the streams of this district have considerable fall and pass through

canyons in the deep valleys.

The relative elevations of points in the Skeena and Fraser drainage basins

may be well shown by the following altitudes at points along the Grand Trunk

Pacific Railway:

—
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Geology.—There is little known at "present of the geological formation of

the district, very little mapping having been done. The mineral deposits in

many parts of the district are known to be very rich. On the east, in the Rocky
mountains and Cariboo range, copper and gold are found in several places,

though no extensive mining has yet been carried on. Placer gold may be found
in nearly all the streams of the Cariboo range. Mica is found in large quantities

near Tete Jaune cache, and marble near McBride.

Several large discoveries of metalliferous veins have been found in the

Bulkier and Skeena valleys and are especially predominant in the Hudson bay,
Rochers DeBoules and Babine mountains. Silver-lead and chalcopyrite are

the principal valuable minerals present. Zinc-blende, pyrite, arseno-pyrite

and stibnite are also associated in this formation. Very little development has
yet been done on any of the properties. However, owing to the impetus given

to the metal market by the present war, development work is now being prose-

cuted on many properties in preparation for shipping. The Rochers DeBoules
Copper Company have opened up a large mine near Hazelton and are now
shipping large quantities of ore to the smelters. The Silver-Standard, near

Hazelton, and the Cordillera Copper Mine, near Usk, have done considerable

development and have recently entered the shipping lists.

Thin streaks of bituminous coal are found in considerable areas in the

Bulkley and Telkwa river valleys.

CLIMATE.

The warm Japan current, flowing south along the coast of British Columbia,

has a moderating influence on the climate of the central interior of the province.

Warm winds penetrate the deep inlets and following the low passes at their

heads spread over the Great Central plateau.

Very little meteorological data is obtainable, as yet, in this district. The
only point at which rainfall and snowfall observations have been observed for

any length of time is at Fort St. James, on Stuart river. The Dominion Meteor-
logical Bureau recently established observation stations at New Hazelton,

Fort St. James, and Central Fort George. Tables showing precipitation and
temperature at these stations are appended hereto.

USES OF WATER.
The settlement along the greater part of the Grand Trunk Pacific being

very recent, there has as yet been little commercial or industrial development
of the water resources. The chief industries in this district are farming, mining

and lumbering. Many small towns have been established along the railway

at the central points of the various districts.

MUNICIPAL SUPPLY.

At present most of these towns are of such recent growth that no plants

for distribution of water have been constructed, however this is a question of

vital importance to every community and in several cases investigations are

being made to determine the best source of municipal supply.
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IRRIGATION.

Farming will no doubt be the chief industry of this part of the province.

In many parts of the district, land is rapidly being taken up by settlers. Agri-

cultural development of every kind is being prosecuted. Irrigation is practi-

cally unnecessary throughout the district, but where desired, an adequate supply

may always be obtained from any of the numerous small streams.

WATER POWER DEVELOPMENTS AND POSSIBILITIES.

The power possibilities of this district are as yet unknown. At the present

time there are only two hydro-electric plants in the district.

Woodworth Lake.

The city of Prince Rupert has installed a 1650 horse-power hydro-electric

plant at Woodworth lake to generate light and power for the municipality.

Water is diverted from the lake through a 45-inch pipe line 7,800 feet long, and
operates under a head of 330 feet. The pipe line is also used as a means of

auxiliary supply to the municipal water system.

Juniper Creek.

The Rochers DeBoules Copper Company have installed a small hydro-

electric plant on Juniper creek, near Hazelton, in connection with the develop-

ment of their mines. Water is carried from Juniper creek through a wood stave

pipe 3,783 feet long and is delivered to a Pelton-Doble wheel under an effective

head of 178 feet.

A splendid example of the latent power of the district is given by the Bulkley

river, which flows in a deep, narrow canyon for 30 miles from its mouth and
falls 1 ,000 feet in this distance.

Total Monthly Precipitation (Inches)—Fort George District—iqi5.

Locality.
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Mean Monthly Temperature (Degrees Fahr.)—Fort George District—1915.

Locality.
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CHAPTER VI.

COAST DIVISION—HYDROMETRIC DATA.

SOUTHERN DISTRICT.

Belknap Creek at Belknap Lake.— (1000).

Location.—At the outlet of Belknap lake, in section 36, township 6, range 7,

west of 7th meridian.

Records Available.—Daily discharges from October, 1912, to December, 1915.

(Records for 1915 are given herein; preceding records are tabulated in previous

reports)

.

Drainage Area.—Not determined.

Gauge.—Vertical staff gauge read bi-weekly by Mr. J. L. Davis.

Channel.—Bed of stream strewn with boulders, giving uneven bottom but

permanent control.

Discharge Measurements.—Eleven meter measurements made during 1912-

13-14-15, define rating curve very well except for extreme high water.

Winter Flow.-—Very heavy snowfall but little ice. Open water conditions

practically all winter.

Accuracy.—"D." (Poor, because gauge readings were infrequent).

Co-operation.-—Gauge readings are made by employees of Westminster

Power Company.

Discharge Measurements of Belknap River at Belknap Lake for 1915.

Date.
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Daily Gauge Height and Discharge of Belknap Creek at Belknap Lake for 1915.
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Monthly Discharge of Belknap Creek at Belknap Lake for igi5.
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Daily Gauge Height and Discharge of Belknap Creek below Ann Lake for 1913.

Day.
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Monthly discharge of Belknap River below Ann Lake for 1915.

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January ....
February
March
April
May
June
July
August
September . .

October
November

.

December. . .

The year

28
33

310
210
155
99
116
39
44

625
500
525

57
63
46
39
13

4
10
14
14

15
17
68

115
101
64
65
19
18

215
167
202

625

Boulder Creek.— (1001).

Location.—Near mouth of creek, and near Jones lake, in section 28, township

3, range 27, west of 6th meridian.

Records Available.—Daily discharges from January, 1913, to December, 1915.

(Records for 1915 are given herein; preceding records are tabulated in previous

reports)

.

Drainage Area.—Xot determined.

Gauge.—A fine wire is stretched tightly across the stream and the distance

to the water surface is measured by a graduated rod. The result subtracted

from 15.00 gives the direct reading. Daily gauge readings by Mr. R. Barr.

Channel.—The channel is about 30 feet wide. The bed of the stream is

covered with boulders, giving uneven bottom but good control.

Discharge Measurements.—Six discharge measurements made during 1911-

12-13-14, define the curve very well except for extreme high stages of the

water.

Winter Flow.—The stream is affected by ice for about a month each winter.

Accuracy.—Below 100 cubic feet per second, "B." Above 100 cubic feet

per second, "C."

Co-operation.—The records on this stream are kept by Messrs. Anderson &
Warden, Civil Engineers, Vancouver, for the Vancouver Power Company.

Discharge Measurements of Boulder Creek near Mouth for /u/5.

Date.
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Daily Gauge Height and Discharge of Botdder Creek near Mouth for 1915.

Day.
January- February- March. April. May. June.

11

12
13

14

Id

it;

17

18
19

20

21

22
23
24
25

26
2 7

28
29
30
31

Gauge
Height.

Feet.

4.25
4.25
4.25
4.25

Dis-
charge.

Gauge
Height

.

4.40
4.35
4.25
4.25
4.20

4.20
4.20
4.20
4.20
4.20

4.20
Frozen

Sec.-ft.

15
15
15
15
15

13
13
13
13
13

22
19
15
15
13

13
13
13
13
13

13
13
13
13
13

13
13
13
13
13
13

Frozen
4.30
4.30

4.15
4.20
4.20
4.20
4.20

4.20
4.20
4.15
4.15
4.20

4.20
4.20
4.20

Dis-
charge.

Gauge
Height

.

Sec.-ft.

13
13
13
13
13

13
14

15
16
16

15
13
15
13
11

11

13
13
13
13

13
13
11

11

13

13
13
13

Feet.

4.20
4.20
4.20
4.20
4.20

4.20
4.20
4.20
4.20
4.25

4.55
4.60
4.75
4.60
4.60

5.00
5.10
5.10
5.90
4.70

4.60
4.50
4.50
4.70
4.70
4.70

Dis-
charge.

Gauge
Height.

Sec.-ft.

13
13
13
13
13

13
13
13
13
15

15
13
15
32
112

32
37
58
37
37

105
120
120
85
50

37
28
28
50
50
50

Feet.

4.90
5.45
5.50
5.20
5.00

4.80
4.90
4.80
4.70
4.65

4.70
4.95
4.90
4.80
4.80

4.90
5.10
5.00
5.00
4.95

4.70
4.70
4.70
4.70
4.60

Dis-
charge.

Gauge
Height.

Sec.-ft.

85
190
200
140
105

65
85
65
50
42

50
95
85
65
65

85
120
105
105
95

65
50
44
44
50

50
50
50
50
37

Feet.

4.50
4.50
4.85
4.70
4.80

4.90
4.90
4.90
4.80
4.85

4.70
4.70
4.70
4.85
4.70

4.70
4.70
5.10
5.30
5.20

4.90
4.95
4.85
4.90
4.90

4.80
4.80
5.25
4.95
4.80
4.80

Dis-
charge.

Sec.-ft.

28
28
75
50
65

85
85
85
65
75

50
50
50
75
50

50
50
120
160
140

95
75
85
85

65
65
150
95
65
65

Gauge
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Monthly Discharge of Boulder Creek near Mouth for 1915.



68 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Daily Gauge Height and Discharge of Brandt Creek above Young for 1915.

Day.
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Monthly Discharge of Brandt Creek above Young for iQij.
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Daily Gauge Height and Discharge of Capxlano Creek above Intake for 191$
(Drainage area. 64 square miles.)

Day.
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Monthly Discharge of Capilano Creek above Intake for 1915.

(Drainage area, 64 square miles.)

71
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Daily Gauge Height and Discharge of Chehalis River near Mouth for 1915.

(Drainage area. 200 square miles.)

Day.



BRITISH COLUMBIA HYDROMETRIC SURVEY 73

SESSIONAL PAPER No. 25e

Chilliwack River.—(1004).

Location.—Five miles from Sumas lake, in section 1, township 23, east of

the coast meridian.

Records Available.—Daily discharges from November, 1911, to December,
1915. (Records available for 1915 are given herein; preceding records are tabu-

lated in previous reports).

Drainage Area.—Four hundred and fifty square miles, of which about 100

square miles are in the state of Washington.

Gauge.—Vertical staff on rock-filled crib. Daily gauge readings by Mr. A.

N. Smith, of Vedder Crossing, B.C.

Channel.—Rocky bottom, good control, water deep; swift at high stages.

Discharge Measurements.—Sixteen meter measurements made during 1911-

12-13-14-15, give a well defined rating curve.

Winter Flow.—Open water conditions all year.

Accuracy.—-"A."

Discharge Measurements of Chilliwack River 5 Miles above Sumas Mt. for 1915.
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Daily Gauge Height and Discharge of ChUHwak River 5 Miles above Sumas ML
for 1915.

(Drainage area, 450 square miles.)

Day.
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Monthly Discharge of Chilliwak River 5 Miles above Sumas Mt. for igij

.

(Drainage area, 450 square miles.)

75

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January ....
February'
March
April
May
June
July
August
September .

October
November. . .

December. . .

The year

1,400
900

2,500
8,700
4,000
3,300
2,150
1,200
950

9,350
6,100
5,800

800
800
820

1,550
2,000
1,620
1,000
950
800
825

1,400
1,300

1,040
850

1,350
3,350
2,740
2,320
1,600
1,066
859

2,150
2,450
2,190

2.31
1.89
3.00
7.45
6.09
5.16
3.55
2.37
1.91
4.78
5.45
4.87

9,350 800 1,830 4.07

2.66
1.97
3.46
8.31
7.02
5.76
4.09
2.73
2.13
5.51
6.08
5.62

55.34

64,000
47,200
83,000
199,000
168,000
138.000
98.400
65,500
51,100
13,200
14,600

135,000

1.077,000

COQUIHALLA RlVER. (1005).

Location.—One mile from mouth, near Hope, in section 10, township 5,

range 26, west of 6th meridian.

Records Available.-—Daily discharges from November, 1911, to December,
1915. (Records for 1915 are given herein; preceding records are tabulated in

previous reports)

.

Drainage Area.—Three hundred and sixty square miles.

Gauge.—Cable gauge on highway bridge, also subsidiary cable gauge on
C.N.R. trestle. The gauge reader is Mr. T. L. Thacker. The gauge on the C\N.R.
trestle is read four or five times a week. The gauge on the highway bridge is read

once or twice a week.

Channel.—Stream rather shallow, with rocky bottom; water swift at the

higher stages.

Discharge Measurements.—Nineteen meter measurements were made during

1912-13-14-15, giving a well defined rating curve.

Winter Flow.—The section is affected by anchor ice at the riffle, although

the stream never freezes over.

Accuracy.—"C. " Gauge readings irregular.

Discharge Measurements of Coquihalla River at Mouth for iqij.

Date. Engineer.
Meter
No.
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Daily Gauge Height and Discharge of Coquihalla River at Highway Bridge for igij.

(Drainage area, 360 square miles.)

Day.
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Monthly Discharge of Coquihalla River at Highway Bridge for 1915.
(Drainage area, 360 square miles.)

77

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February
March
April
May
June
July
August
September. . .

October
November. . .

December. . .

.

The year

320
300

1,550
3,200
1,920
1,100
890
270
270

6,840
2,310
1,640

210
220
230
870
810
430
270
200
180
180
470
445

252
242
530

1,580
1,210
730
406
222
201

1,150
1,010
697

0.70
0.67
1.47
4.39
3.36
2.03
1.13
0.62
0.56
3.20
2.81
1.94

0.81
0.70
1.70
4.90
3.87
2.26
1.30
0.72
0.63
3.69
3.14
2.24

15,500
13,400
32,600
94,000
74,400
43,400
25,000
13,650
12,000
70,700
60,100
42,900

6,840 180 686 1.91 25.96 497.650

Coquitlam River (1066).

Location.—One mile above mouth, in section 2, township 39, west of the

coast meridian.

Records Available.—Daily discharges from January 25, 1915, to December,
1915.

Drainage Area.—One hundred and fifteen square miles above metering

section. Taken from provincial map 1913—(scale—3 miles to the inch).

Gauge.—Chain gauge on highway bridge at Westminster Junction. The
gauge is read daily by Mr. C. Galor.

Channel.—Gravelly bottom, good control, water dead at low stages.

Discharge Measurements.—Five discharge measurements taken in 1915 give

a well defined rating curve.

Winter Flow.—The stream is affected by ice only in very cold weather, which
occurs but seldom.

Accuracy.—"B."

Coquitlam River.—(1066).

Coquitlam river rises in Disappointment lake and flows in a southerly direc-

tion through Coquitlam lake, discharging into the Fraser river about three

miles above New Westminster. The chief tributary is Gold creek, which enters

about one and a half mile from the outlet of Coquitlam lake. The total drainage

area is about one hundred and fifteen square miles.

A large part of the flow of Coquitlam river is diverted through a tunnel

into lake Buntzen and from there carried down in penstocks to a power house

situated on the north arm of Burrard Inlet, operated by the British Columbia
Electric Railway Company.

The station is established at the highway bridge in the town of Port Coquit-

lam. The purpose of this station is to determine the maximum flow in the channel
near Port Coquitlam. The river at this point overflows its banks during the

freshets, and, apart from being a constant menace to public safety, renders a

large tract of land practically useless. It is altogether probable that eventually

this land will be reclaimed by controlling the flow of the stream.
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Daily Gauge Height and Discharge of Coquitlam River at Westminster Jet. for IQ15.

(Drainage area, 115 square miles.)

Day.
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Discharge Measurements of Coquitlam River at Coquitlam Jet. for IQ15.

Date. Engineer.
Meter
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Flume Creek.— (1062).

Flume creek rises in the mountains to the west of the Mesliloet river and dis-

charges into the Mesliloet river at an elevation of about 250 feet.

The annual precipitation in the Flume creek watershed is probably between

120 and 150 inches. In the higher altitudes there are snow fields which remain

practically all the year.

With a fairly mild temperature in the lower altitudes, the stream is seldom

frozen over and is seldom affected by ice for more than a few weeks during the

coldest part of the winter.

The drainage basin of Flume creek is very rough and precipitous. The stream

having a very rapid fall, a small quantity of power could be developed very

cheaply. The watershed is heavily timbered with fir and cedar. During 1912

and 1913, the stream was used by the Hastings Shingle Company to provide

water for a shingle bolt flume.

A metering station was established at the mouth by this survey in July,

1915 at the request of the Westminster Power Company.

Discharge Measurements of Flume Creek at Mouth for 1915.

Date.
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Daily Gauge Height and Discharge of Flume Creek at Indian River for IQ15.

Day.
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Monthly Discharge of Flume Creek at Mouth near Indian River for IQ15.
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Daily Gauge Height and Discharge of Fraser River at Hope for IQ15.

(Drainage area, 85,600 square miles.)

83

Day.
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Monthly Discharge of Fraser River at Hope for iqi5.

Drainage area, s5.600 square miles.)
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Daily Gauge Height and Discharge of Hixon Creek above Belknap for iqi$

Day.
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Jones Creek.— (1010).

Location.—At outlet of Jones lake, in section 28, township 3, range 27,

west of the 6th meridian.

Records Available.—Daily discharges from April, 1911, to December, 1915-

(Records for 1915 are given herein; preceding records are given in previous

reports)

.

Drainage Area.—Twenty five square miles, determined by triangulation

survey by Anderson & Warden, civil engineers, Vancouver, B.C.

Gauge.—Vertical staff fastened to rock-filled crib. Daily gauge readings

by Mr. R. Barr, of Ruby Creek, B.C.

Channel.—Uniform section, deep water, good control.

Discharge Measurements.—Six discharge measurements made during 1911-

12-13-14-15, give a well defined rating curve.

Winter Flow.—Open water practically all winter.

Accuracy.—"A."

Co-operation.—The records of this stream are kept by Anderson & Warden,

civil engineers for the Vancouver Power Company.

Discharge Measurements of Jones Creek at Jones Lake for IQ15.

Date.
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Daily Gauge Height and Discharge of Jones Creek at Jones Lake for IQ15.

(Drainage area, 25 square miles.)
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Monthly discharge of Jones Creek at Jones Lake for iqij.

(Drainage area, 25 square miles.)
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Daily Gauge Height and Discharge of Lynn Creek below City Intake for 1915.

(Drainage area. 14 square miles.)

Day.
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Monthly Discharge of Lynn Creek below City Intake, for iqi$-

(Drainage area, 14 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February
March.
April.
May.
June.
July
August
September . .

October
November. .

December. . .

The year

270
243
305

1.200
395
165
41
6

9

765
562
810

13

57
41
77
49
9

2

9
120
50

115.0
169.0
151.0
193.0
203.0
56.0
12.9
2.0
1.2

221.0
222.0
277.0

8.21
12.07
10.78
13.78
14.50
4.00
0.92
0.14
0.09
15.80
15.90
19.80

135.3 9.67

9.46
12.57
12.43
15.38
16.72
4.46
1.06
0.16
0.10

18.22
17.70
22.80

131.06

7.070
9,390
9.280

11.4S0
12,480
3.330
793
123
71

13,600
13,200
17,000

97,817

Mesliloet River.—(1011).

Location.—A short distance below canyon, 8 miles above mouth of river

and in section 8, township 7, range 7, west of the 7th meridian.

Records Available.—Daily discharges from October, 1912, to December, 1915.

(Records for 1915 are given herein; preceding records are tabulated in previous

reports).

Drainage Area.—Estimated at 65 square miles.

Gauge.—Vertical staff bolted to rock. Gauge readings taken twice a

week by Mr. J. L. Davis.

Channel.—Boulders and gravel, permanent control.

Discharge Measurements.—Fifteen discharge measurements taken during

1912-13-14-15, give a well defined rating curve.

Winter Flow.—Open water conditions all winter.

Accuracy.—"C," because of infrequent gauge readings (twice a week).

Co-operation.—Gauge readings are maintained by the Westminster Power
Company.

Discharge Measurements of Mesliloet River 8 Miles above Mouth for IQ15

.

Date.
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91

Daily Gauge Height and Discharge of Mesliloet River 8 Miles above Mouth for 1915.

(Drainage area, 65 square miles.)

Day.
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Monthly Discharge of Mesliloet River 8 Miles above Mouth for 1915.

(Drainage area, 65 square miles.)
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Daily Gauge Height and Discharge of Nicolum River 4 Miles from Month for 1915.

(Drainge area, 30 square miles.)

Day.
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Monthly Discharge of Nicolum River 4 Miles above Mouth for 1915.

(Drainage area, 30 square miles.)
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Daily Gauge Height and Discharge of Norton Creek at Norton Lake for IQ15.

Day.
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Monthly Discharge of Norton Creek at Norton Lake for iqij.
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Daily Gauge Height and Discharge of Seymour Creek above City Intake for IQ15

(Drainage area, 69 square miles.)

Day.
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Monthly Discharge of Seymour Creek above City Intake for 1915.

(Drainage area, 69 square miles.)
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Daily Gauge Height and Discharge of Silver Pitt Creek, 2 Miles from Mouth for 1915.

(Drainage area, 70 square miles.)
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Monthly Discharge of Silver Pitt Creek 2 Miles from Mouth for 1915.
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There is very little development or settlement in the Skagit river valley,

in Canada. There are some mining prospects but little more than assessment

work has been done as yet. The valley near the boundary has some possibilities

as a stock raising country.

There is a proposal to divert water from the Sumallo river, a tributary of the

Skagit, into the lakes which feed the Nicolum river. This would augment the

flow of the Nicolum sufficiently to make a power development practicable.

It is possible to obtain a head of 2,000 feet.

In connection with the above-mentioned plan of development, this survey

has established four gauging stations, located, as follows; the Skagit river,

four miles from the boundary, the Sumallo river, one mile from its mouth, the

Sumallo river, eight miles from its mouth, and the Nicolum river, five miles

from its mouth. A Gurley automatic gauge was installed on the Skagit river,

four miles from the boundary, in March, 1915.

Discharge Measurements of Skagit River 4 Miles above International Boundary

for 1915.

Date.
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Daily Gauge Height and Discharge of Skagit River 4 Miles from International

Boundary for iqi5.

(Drainage area, 356 square miles.)

Day.
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Monthly Discharge of Skagit River 4 Miles from International Boundary for

IQI5-

(Drainage area, 356 square miles.)

April
May
June
July
August
September
October
November. . .

December

The period

Discharge in Second-Feet.

Maximum.

1,240
1,065
1,135
670
470
240

1,305
1,210
665

1.305

Minimum.

820
760
615
425
230
50
50

345
260

50

Mean.

974
924
850
508
331
136
430
598
426

575

Per
square
mile.

2.73
2.59
2.38
1.43
0.93
0.38
1.21
1.68
1.20

1.61

Run-Off.

Depth
in inches

on
Drainage

area.

3.05
2.99
2.65
1.65
1.07
0.42
1.40
1.87
1.38

16.48

Total
in

acre-feet.

58,000
56,800
50,600
31,200
20,400
8,090

26,400
35,600
26,200

313,290

Note.—Station established on March 27, 1915.

South Lillooet River.— (1018).

Location.—At upper highway bridge, eight miles from mouth, in section 28,

township 12, east of the coast meridian.

Records Available.—Daily discharges from October, 1911, to December, 1915.

Drainage Area.—One hundred square miles.

Gauge.—Chain gauge on bridge, also vertical staff gauge on cribbing. Gauge
readings are taken daily by Mr. F. Spink.

Channel.—Permanent rocky channel.

Discharge Measurements.—Twelve meter measurements during 1911-12-13-

14-15, give a well defined rating curve.

Winter Flow.—Open water all year.

Accuracy.—"B."

Discharge Measurements of South Lillooet River 8 Miles above Mouth for igi5.

Date.
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Daily Gauge Height and Discharge of South Lillooet River 8 Miles from Mouth for

1915-

(Drainage area. 100 square miles.)
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Monthly discharge of Sotith Lillooet River 8 Miles from Mouth for iQij,

(Drainage area, 100 square miles.)

105

Month.

Discharge in Second-Feet.

Maximum. Minimum. | Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January ....
February

.

March.

.

April.
May.
June
July
August
September. .

October
November. .

December. . .

The year

2.150
880

2,470
4.950
840
480
150
125
115

3,400
2.820
4.500

160
320
420
230
210
140
125
100
95
190
320
420

743
583
860

1,400
492
225
14<>

109
105
970
884

1.360

4,950 95 656

7.43
5.83
8.60
14.00
4.92
2.25
1.40
1.09
1.05
9.70
8.84
13.60

6.56

8.57
6.07
9.91
15.62
5.67
2.51
1.61
1.26
1.17

11.20
9.86
15.70

89.15

45,700
32,400
52.900
83.300
30.300
13,400
8.600
6.700
6,250

59.600
52,600
83.600

475,350

Sumallo River.— (1056).

Location.—One mile from mouth and just south of the railway belt boundary.

Records Available.—Daily discharges from July, 1914, to December, 1915.

(Records for 1915 are given herein; those for 1914 are tabulated in a previous

report)

.

Drainage Area.—Above the mouth, 70 square miles.

Gauge.—Vertical staff. Gauge readings are taken daily by Mr. W. H.

Robinson.

Channel.—Rocky, with good control.

Discharge Measurements.—twelve meter measurements by the engineers

of the British Columbia Hydrometric Survey, and one by L. X. Jensen, in 1914

and 1915. One measurement was under ice conditions.

Winter Flow.—Stream open all winter, but during very cold weather anchor

ice affects the relation between gauge height and discharge.

Accuracy.— "B."

Co-operation.—Four meter measurements were made during 1913 and 1914

by L. N. Jensen for MacKenzie & Mann.

Discharge Measurements of Sumallo River i Mile above Mouth for iqi$
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Daily Gauge Height and Discharge of Sumallo River i Mile above Mouth for igi5.

(Drainage area, 70 square miles.)

Day.
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Monthly Discharge of Sumallo River i Mile from Month for igi5.

(Drainage area, 70 square miles.)
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Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

acre-feet.

January
February . . . .

March
April
May ,

June
July
August
September. . .

October
November .

December. .

The year

70
45

205
485
360
310
165
120
70

485
420
150

40
40
45

245
225
150
120
80
45
45
92
92

58.0
44.0
100.0
320.0
284.0
210.0
138.0
88.8
55.8
157.0
183.0
112.0

0.83
0.63
1.43
4.57
4.06
3.00
1.97
1.27
0.80
2.24
2.61
1.60

485 145.9 2.08

0.96
0.66
1.65
5.10
4.68
3.35
2.27
1.46
0.89
2.58
2.91
1.84

28.35

3,570
2,440
6,150

19,000
17,460
12,500
8,480
5.460
3,320
9,650
1,090
6,890

96.010

Sumallo River.— (1057).

Location.—Eight miles from mouth, in section 28, township 3, range 24, west

of 6th meridian.

Records Available.—Irregular records from July, 1914, to December, 1915.

(Records for 1915 are given herein; those for 1914 are tabulated in a previous

report.

Drainage Area.—Seventeen square miles (measured from Dominion map of

1913, scale 3 miles to the inch).

Gauge.—Vertical staff. Gauge readings taken by W. H. Robinson and

W. N. Thacker. Gauge readings are very irregular.

Channel.—Gravel.

Discharge Measurements.—Ten meter measurements made during 1914

and 1915 give a well denned rating curve. One measurement was made under

ice conditions.

Winter Flow.—Station is somewhat affected by ice during very cold weather.

Accuracy.—"D," because of infrequent gauge readings.

Discharge Measurements of Sumallo River 8 Miles above Mouth for iqi$.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Sumallo River S Miles above Mouth for IQ15.

(Drainage area, 17 square miles.)

Day.
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Monthly Discharge of Sumallo River 8 miles from Mouth for 1915.

(Drainage area, 17 square miles.)
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Month.

Discharge in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
mile.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February .. .

March
April
May
June
July
August
September. . .

October
November. . .

December. . .

The year

38
27

100
246
200
174
120
85
50

336
254
105

16
120
135
105
90
40
16
16
62
62

22.0
17.0
37.0
174.0
163.0
133.0
99.7
62.8
27.6
85.4
116.0
74.8

336 84.4

1.30
1.00
2.18
10.22
9.59
7.82
5.87
3.69
1.62
5.02
6.83
4.40

4 {

1.50
1.04
2.51

11.40
11.06
8.72
6.77
4.25
1.81
5.79
7.62
5.07

67.54

1,350
944

2.280
10,400
10,000
7.900
6,130
3,860
1,640
5,250
6.900
4,600

61,254

Young Creek.—(1020).

Location.—At mouth, in section 10, township 7, range 7, \ve9t of the 7th

meridian.

Records Available.—Daily discharges from October, 1912, to December, 1915.

(Records for 1915 are given herein; preceding records are tabulated in a previous

report.)

Drainage Area.—Not determined.

Gauge.—Vertical staff. Gauge readings are taken twice a week by Mr.

J. L. Davis.

Channel.—Solid rock.

Discharge Measurements.—-Twelve meter measurements made during 1912-

13-14-15, give a well defined rating curve.

Winter Flow.—Very heavy snowfall, but little ice, so that open water

conditions prevail all winter.

Accuracy.—"C" and "D," because of infrequent gauge readings.

Co-operation.—Gauge readings maintained by the Westminster Power
Company.

Discharge Measurements of Young River near Mouth for iqij.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Young Creek at Mouth for IQ15.

Day.
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Monthly Discharge of Young Creek near Mouth for 1915.
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LILLOOET DISTRICT.

Brandywine River.— (1065).

Location.—Highway Bridge, above Falls; 27 miles from Squamish.

Records Available.—Daily discharges from May 26. 1915, to December

31, 1915.

Drainage Area.—Not determined.

Gauge.—Vertical staff. Gauge readings are taken daily by Mr. G. C.

Turpin.

Channel.—Rocky, and covered with boulders. The control is good.

Discharge Measurements.—Six meter measurements, taken during 1915,

give a well denned rating curve except for very high stages of the water.

Winter Flow.—The stream is affected by ice during the winter months.

Accuracy.—"B."

Brandywixe River.—(1065).

The Brandywine river rises in the mountains, north of Squamish, and

discharges into the Cheakamus river about eighteen miles above the mouth.

On the Brandywine watershed the climate is much similar to that of the

Cheakamus valley. The total annual precipitation is about ninety inches.

The main line of the Pacific Great Eastern Railway crosses the stream about

a mile from its mouth.

Just below the railway trestle the river has a perpendicular fall of about

two hundred feet. With a minimum discharge of forty cubic feet a second, about

600 horse-power could be developed very cheaply. This might well be used as a

temporary power plant for a larger development on the Cheakamus river.

The surrounding country contains many mineral deposits and, although

considerable prospecting is being done at the present time, very few claims have

been developed to any extent.

There is a small quantity of timber and a little agricultural land near the

mouth of the stream.

Discharge Measurements of Brandywine River I Mile above Mouth for 1915.

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

May 27
June 10
June 11

Aug. 16

Aug. 17
Dec.

C G. Cline
Hughes & Gordon
Hughes & Gordon
H. C Hughes
H. C Hughes
H. C Hughes .

1.50ft

1,057
1,057
1.505
1,505
1.046

26
28
B0
80
28

28

Sq. ft.

81.0
75.8

101.0
76.0
58.5
93.6

Ft. per sec.

3.20
2.40
3.60
2.76
1.95
0.72

Feet.

2.90
2.63
3.30
2.68
2.23
1.90

Sec-ft

256.0
182.0
364.0
210.0
114.0
67.5
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Daily Gauge Height and Discharge of Brandywine River above Falls for iqi$.

Day.
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Monthly Discharge of Brandywine River above Falls for IQ15,
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Daily Gauge Height and Discharge of Bridge River jo Miles above Mouth for IQ15.

(Drainage area, 1,900 square miles.)

Day.
January. February. March. April. May. June.

Gauge
Height

Feet.

1.70
1.60
1.35
1.25
1.20

1.20
1.20
1.20
1.20
1.20

1.20
1.20
1.10
1.10
1.10

1.10
1.10
1.10
1.10
1.10

1.20
1.00
0.80
1.30
1.65

1.95
2.05
2.20
1.80
1.60
1.40

Dis-
charge.

Gauge
Height.

Sec.-ft.

1,250
1,150
920
840
790

790
790
790
790
790

79D
790
700
700
700

700
700
700
700
700

790
610
450
450
450

450
450
450
450
610
790

Feet.

1.30
1.15
1.10
1.10
1.00

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
0.90

Dis-
charge.

Gauge
Height

.

0.90
0.90
0.90
0.90
0.90

0.90
0.90
0.85

Sec.-ft.

750
700
700
610

610
610
610
610
610

610
610
610
610
610

610
610
610
530
530

530
530
530
530
530

530
530
490

Feet.

0.80
0.80
0.80
0.80
0.80

0.80
0.80
0.85
0.80
0.90

0.90
0.90
0.90
0.90
1.00

1.25
1.30
1.35
1.30
1.25

1.25
1.35
1.50
1.60
1.50

1.40
1.35
1.35
1.40
1.40
1.40

Dis-
charge.

Gauge
Height

.

Sec.-ft.

450
450
450
450
450

450
450
490
450
530

530
530
530
530
610

830
880
920
880
830

830
920

1,060
1,150
1,060

970
920
920
970
970
970

Feet.

1.40
1.45
2.35
2.40
2.35

2.20
2.20
2.20
2.10
2.00

2.00
2.00
2.25
2.30
2.30

2.85
2.85
3.15
3.40
3.80

3.60
3.20
3.05
3.05
3.00

3.00
3.00
3.00
2.45
3.05

Dis-
charge.

Gauge Dis-
Height . charge.

Sec.-ft.

970
1.020
1,940
2,000
1,950

1,780
1,780
1,780
1.670
1,560

1,560
1,560
1,840
1,890
1,890

2,500
2,500
2,850
3,150
3,700

3,400
2,900
2,750
2,750
2,700

2,700
2,700
2,700
2,050
2,750

Gauge
Height

.

Feet. Sec.-ft.

2.85
2.65
2.75
3.05
3.55

4.55
5.30
5.90
6.10
5.70

5.20
4.70
4.45
4.40
4.35

3.60
3.85
3.95
4
5

5

5.

5.

5.

5.00

4.95

2,500
2,300
2,400
2,750
3,350

4,800
6,000
7,100
7,500
6,700

5,850
5,050
4,620
4,560
4,480

3,400
3,780
3,920
5,280
6,280

6,700
6.550
6.100
5,600
5,500

5,420
5,120
5,350
5,120
4,550
4,480

Feet.

4.30
4.35
4.45
4.70
5.65

6.85
7.40
7.10
6.35
5.60

5.15
5.40
6 00
6.50
6.95

7.40
7.50
7.70
7.00
6.70

6.70
6.90
7.05
7.15
7.35

6.80
6.20
6.20
6.65
7.30

Dis-
charge,

Sec.-ft.

4,400
4,480
4.620
5.050
6,620

9,000
10,200
9,500
7,900
6,550

5,780
6,200
7,300
8,200
9,200

10,200
10,400
10.800
99.300
8.700

8.700
9,100
9.400
9.600

10,100

8,900
7,650
7,650
8,570

10,000
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Monthly Discharge of Bridge River 30 Miles above Mouth for 1915

(Drainage area. 1,900 square miles.)
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Daily Gauge Height and Discharge of Cayuse Creek above Seton Creek for IQ15.

(Drainage area, 350 square miles.)

Day.
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Monthly Discharge of Cayuse Creek above Seton Lake for igi5.

(Drainage area, 350 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February
March
April.
May. .

June.

.

July..
August
September
October.

.

November

.

December.

.

The year

475
180
300

1.060
2.140
2,710
2,420
1.185
775
700
475
240

125
150
150
280
700
950
950
700
325
260
220
150

193
157
213
624

1,240
1,690
1.470
910
450
370
295
190

0.55
0.45
0.61
1.78
3.54
4.83
4.20
2.60
1.29
1.06
0.84
0.54

2.710 125 650 1.86

0.63
0.47
0.70
1.99
4.08
5.39
4.84
3.00
1.44
1.22
0.94
0.62

25.32

11,900
8,720
13.100
37,100
76.200

101,000
90,400
56,000
26.800
22,700
17,600
11,700

473,220

Cheakamus River.— (1034).

Location.—Highway bridge, about 1 mile from the mouth and 10 miles from

Squamish.

Records Available.—Daily discharges from March 11, 1914, to December

31, 1915. (Records for 1915 are given herein, for 1914, see previous report.)

Drainage Area.—Above the measuring section, 250 square miles (from the

Provincial map of 1912, scale 17.75 miles to the inch).

Gauge.—Cable gauge from the highway bridge. Daily gauge readings by

Mr. C. Voeltzel.

Channel.—Wide and shallow. The bed is rough and strewn with boulders.

Discharge Measurements.—Thirteen discharge measurements were made
during 1914 and 1915.

Winter Flow.—Open water conditions all winter.

Accuracy.—"C."

Discharge Measurements of Cheakamus River I Mile above Mouth for IQ15.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Cheakamus River at Checkye for 191

5

(Drainage area, 250 square miles.) •

Day.
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Monthly Discharge of Cheakamus River at Checkye for 1915.

(Drainage area, 250 square miles.)

Discharge in Second-Feet.

Maximum.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January
February
March
April
May
June
July
August
September
October

The period

1,070
920

4.600
12,880
3,750
4,600
6.250
5.300
4.850
9.125

450
550
800

1.430
1.280
1.380
3.350
3.550
1,650
990

612
725

1.440
3,450
2.530
3,270
4.320
3,960
2.180
2,930

2.45
2.90
5.76
13.80
10.12
13.08
17.30
15.80
8.72
11.80

2.83
3.02
6.64
15.40
11.66
14.59
19.90
18.20
9.73
13.60

37,600
40,300
88.500
205,000
155.600
195,000
266,000
243.000
130.000
180,000

12.880 450 2,542 10.17 115.57 1,541.000

Note.—No continuous readings during November and December.

Foster Bar Creek.— (1074).

Location.—Above the irrigation ditches, 19 miles below Lillooet.

Records Available.—Daily discharges from June 22 to September 30, 1915.

Drainage Area.—Twenty square miles.

Gauge.—Vertical staff gauge. Daily gauge readings are taken by Mr.

C. McGillivary of the Halfway House, Lytton, B.C.

Channel.—Boulders and gravel, with good control.

Discharge Measurements.—Three discharge measurements give a well

defined rating curve for the range of the stream.

Winter Flow.—The gauge is only read during the irrigation season.

Accuracy.—"B."

Foster Bar Creek.— (1074).

Foster Bar creek rises in the mountains south-west of Lillooet, flows in a

south-westerly direction and discharges into the Fraser river, twenty-three miles

below Lillooet, at an elevation of 450 feet. The drainage area is twenty square

miles.

The climate in the watershed of this stream is much similar to that of the

Lillooet district. The summers are hot and the winters rather severe. The mean

annual precipitation is about ten inches. This increases very much with the

altitude.

The Fraser river benches adjacent to the mouth of this stream are well

suited to cultivation when irrigated. At present the normal flow of the stream

is being used for this purpose. So far no investigations have been made with a

view to storing the high water flow.
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Discharge Measurements of Foster Bar Creek above Irrigation Ditches for 1915.

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

June 22
Aug. 10
Dec. 4

Gordon & Hughes
H. C. Hughes
H. C. Hughes . . .

1,057
1.505
1.046

Feet.

7

8
7

Sq. ft.

2.50
1.95
1.19

Ft. per sec.

2.10
1.06
0.81

0.85
0.60
0.45

Sec.-ft.

5.32
2.06
0.95

Daily Gauge Height and Discharge of Foster Bar Creek above Ditches for 1915

(Drainage area, 20 square miles.)
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Fountain Creek.—(1047).

Location.—Above the irrigation ditches, 1}/^ mile from the mouth and 10

miles from Lillooet.

Records Available.—Daily discharges from June to October, 1914, and from

April to October, 1915. (Records for 1915 are given herein, those for 1914 are

tabulated in a previous report.)

Drainage Area.—Twenty square miles (measured from the Provincial

map of 1913, scale 12 miles to the inch).

Gauge.—Vertical staff gauge. Daily gauge readings are taken by Mr. E
Peterson, of Lillooet, B.C.

Channel.—Wide and shallow, gravel bottom. The current is fairly swift.

The control is good.

Discharge Measurements.—Five discharge measurements taken during 1915

give a fairly well defined rating curve.

Winter Flow.—The gauge readings are discontinued during the winter

months.

Accuracy.—"C."

Discharge Measurements of Fountain Creek above Irrigation Ditches for 1915.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Fountain Creek above Ditches for IQ15.

(Drainage area, 20 square miles.)

Day.
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Monthly Discharge of Fountain Creek above Ditches for 1915.

(Drainage area, 20 square miles.)

Month.

May . . .

June
July
August. . .

September

.

The period

.

Discharge in Second-Feet.

Maximum.

39

Minimum. Mean.

16.0
29.0
15.8
8.2
2.0

14.2

Per
square
mile.

0.80
1.45
0.79
0.41
0.10

0.70

Run-Off.

Depth
in inches

on
Drainage

area.

0.92
1.62
0.91
0.47
0.11

4.03

Total
in

acre-feet.

984
1,730
972
504
119

4,309

Note.—Station maintained only during the irrigarion season; that is from May to September. 1915.

Fraser River.—(1072).

at lillooet.

Location.—Pacific Great Eastern Railway trestle at Lillooet.

Records Available.—Daily discharges from May 14, to December 31, 1915.

Drainage Area.—Sixty-two thousand five hundred square miles—from

Provincial map of 1912.

Gauge.—Cable gauge from the trestle. Gauge readings are taken twice a

day by Mr. J. W. Burke, of Lillooet, B.C.

Channel.—Wide, and fairly deep. The current is very swift at the higher

stages of the water. The bottom is covered with gravel and boulders.

Discharge Measurements.—Three discharge measurements, taken in 1915,

outline the rating curve.

Winter Flow.—Open water throughout the year.

Accuracy.—"D," because of insufficient meter measurements.

Fraser River at Lillooet.— (1072).

For a complete description of the Fraser river refer to the report of the

Railway Belt Hydrometric Survey, 1911-12, Water Resources Paper No. 1.

This station was established at Lillooet on May 14, 1915, to obtain accurate

data on the discharge of the Fraser river above its confluence with the Thompson
river. The gauge on the Fraser at Lytton was found to be affected by backwater

from the Thompson river.

Discharge Measurements of Fraser River at Lillooet, B.C., for IQIJ).

Date. Engineer.
Meter
No.
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Daily Gauge Height and Discharge of Fraser River at Lillooet for iqij.

(Drainage area, 62,500 square miles.)

125

Day.
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Monthly Discharge of Fraser River at Lillooet for 1915.

(Drainage area, 62,500 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

June
July
August
September. . . .

October
November. . . .

December

The period

120,000
145.000
103.000
80,000
55,500
48.800
20.400

91,000
105,000
83,000
41,400
34,200
12.200
10.400

102,000
113,000
91,900
55.100
42,000
27.100
13,700

1.63
1.81
1.47
0.88
0.67
0.43
0.22

1.82
2.09
1.70
0.98
0.77
0.48
0.25

6,070.000
6,950.000
5.650,000
3.280.000
2,580,000
1.610.000
842.000

145,000 10,400 63.543 1.01 8.09 26.982,000

Note.—Station established May 14, 1915.

Green River at Nairn Falls.—(1035).

Location.—Five miles from the mouth, 3 miles from Pemberton.

Records Available.—Daily discharges from November, 1913, to December,

1915. (Records for 1915 are given herein; preceding records are tabulated in

previous reports.)

Drainage Area.—Drainage area, as measured from the Provincial map of

1912 (scale 17.75 miles to the inch), is 180 square miles.

Gauge.—Sloping staff gauge bolted to rocks. Daily gauge readings are

taken by Mr. L. Merson, of Pemberton, B.C.

Channel.—Wide and fairly deep. Rock and gravel bottom,—a good metering

section with a good control.

Discharge Measurements.—Twenty-seven meter measurements taken during

1913-14-15 give a very well defined rating curve.

Winter Flow.—The stream is affected by ice during the winter months.

Accuracy.—"A" below discharge of 13,300 cubic feet per second.

"B" above discharge of 13,300 cubic feet per second.

Discharge Measurements of Green River above Nairn Falls for 1915.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Green River at Nairn Falls for IQ15.

(Drainage area, 180 square miles.)
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Monthly Discharge of Green River at Nairn Falls for 1915.

(Drainage area, 180 square mUes.1
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Daily Gauge Height and Discharge of Laluwissin Creek above Irrigation Ditches

for 1915.

(Drainage area, 20 square miles/)

Day.
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Monthly Discharge of Laluivissin River above Irrigation Ditches for 1915.

(Drainage area. 20 square miles.)
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Daily Gauge Height and Discharge of Lillooet River 6 Miles above Lillooet Lake

for 1915.
(Drainage area, 800 square miles.)

Day.
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Monthly Discharge of Lillooet River 6 Miles above Lillooet Lake for IQ15. .

(Drainage area. 800 square miles.)

Month.

January

.

February
March.
April

.

May.
June
July..
August

.

September
October .

.

November
December . .

The year

Discharge in Second-Feet.

Maximum.

2,470
900

2,670
5,050
7,850
12.520
19,200
19,500
13.340
7 180
3.200
2.770

19,500

Minimum.

700
700
900

2,670
2,770
4.930
7,850
8.820
3.970
1.700
1.300
1.200

700

Mean.

1,300
730

1.660
3.650
5,180
8.470

13,200
13.800
6,300
3.200
1,780
1.550

5,065

Per
square
mile.

1.62
0.91
2.08
4.44
6.48

in mi
16.50
17.30
7.95
4.00
2.22
1.94

6.34

Run-Off.

Depth
in inches

on
Drainage

area.

1.87
0.95
2 10
4.95
7 17

11.83
19.00
19.90
8.87
4.61
2.48
2.24

86.57

Total
in

acre-feet.

79.900
40.500
102.000
211,000
318,000
504.000
812,000
849.000
378,000
197.000
106.000
95.300

3,692.700

Pavilion Creek.—(1073).

Location.—Above the ditches, 22 miles above Lillooet.

Records Available.—Daily discharges from June 19 to September 30, 1915.

Drainage Area.-—Eighty-two square miles, taken from the Provincial

Government map, 1913.

Gauge.—Vertical staff gauge. Daily gauge readings are taken by Mr. C.

A. Shaw.

Channel.—Wide and shallow. The bottom is of sand and gravel.

Discharge Measurements.—Three discharge measurements taken during

1915 define the rating curve fairly well.

Winter Flow.—Records kept only during the irrigation season.

Accuracy.—"B."

Pavilion Creek.— (1073).

Pavilion creek rises in the mountains west of Pavilion, flows in a south-

westerly direction and discharges into the Fraser river twenty-two miles above

Lillooet. It drains Pavilion lake which is about three miles long and a third of a

mile wide.

It has two large tributaries, both entering from the right. The total drainage

area of Pavilion creek is 82 square miles.

The climate in the Pavilion creek valley resembles that of the Lillooet

district generally. The summers are very hot, and the winters severe. The mean

annual precipitation in the watershed is about ten inches.

The valley of Pavilion creek and its tributaries, and the adjacent benches

on the Fraser river are well adapted to cultivation by irrigation; the water from

the stream being used for this purpose. Some attempt has been made to regulate

the flow to give sufficient water for the low water season. A small timber dam
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at the outlet of the lake stores the water which comes down during the spring

and early summer freshets. When this water is required a sluice gate in the dam
is opened and the water is allowed to flow down the natural channel of the

stream to the irrigation ditches.

Considerable water is diverted from the tributaries which are above the

gauging station.

The discharge data given for this stream is computed from the flow at the

metering section and does not include water diverted above the section.

Discharge Measurements of Pavilion Creek above Irrigation Ditches for IQ15.

Date.
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Monthly Discharge of Pavilion Creek near Pavilion, B.C., for 1915.

(Drainage area, 82 square miles.)
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Daily Gauge Height and Discharge of Seton Creek below Seton Lake for iqi$.

(Drainage area, 460 square miles.)
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Monthly Discharge of Seton Creek beloiv Seton Lake for IQ15
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Daily Gauge Height and Discharge of Six Mile Creek 5 Miles from Pemberton

for 1915.

(Drainage area, 30 square miles.)

Day.
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Soo River.—(1037).

7 GEORGE V, A. 1917

Location.—At the highway bridge, 2 miles from the mouth, 6J^ miles from

Pemberton, and 56 miles from Squamish.

Records Available.—Daily discharges from December 5, 1914, to April 30,

1915. (Records for 1915 are given herein; those for 1914 are tabulated in a

previous report.)

Drainage Area.—Seventy-five square miles (measured from the Provincial

map of 1912, scale 3 miles to the inch).

Gauge.—Vertical staff gauge on bridge pier. The gauge readings are taken

daily by C. E. Dobbie.

Channel.—Wide and shallow, strewn with boulders, gravel and silt. The

current is fairly swift.

Discharge Measurements.—Seven meter measurements made in 1915 give

a well defined rating curve.

Winter Flow.—The measuring section is usually frozen over and the channel

is affected by ice during the winter.

Accuracy.—"B."

Discharge Measurements of Soo River I Mile above Mouth for 1915.

Date.
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Daily Gauge Height and Discharge of Soo River near Pemberton for igi5

Drainage area, 75 square miles.

Day.
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Texas Creek.—(1044).

Location.—At the highway bridge, 14 miles from Lillooet, on the west bank

of the Fraser river.

Records Available.—Daily discharges from April to September, 1914, and

from April to September, 1915. (Records for 1915 are given herein; those for

1914 are tabulated in a previous report.)

Drainage Area.—Fifty square miles (measured from the Provincial map of

1912, scale 12 miles to the inch).

Gauge.—Vertical staff gauge nailed to the bridge pier. Gauge readings are

taken three times a week by Mr. C. Armstrong, of Lillooet, B.C.

Channel.-—Wide and shallow, and covered with boulders. The measuring

section is rather poor but it is the best obtainable.

Discharge Measurements.—Four meter measurements taken during 1915 give

a well defined rating curve.

Winter Flow.—Records kept only during the irrigation season.

Accuracy.—"C."

Discharge Measurements of Texas Creek i Mile above Mouth for 191

5

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Texas Creek at Highway Bridge, 14 Miles

below Lillooet, for 1915.

Drainage area, 50 square miles.)

Day.



142 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Monthly Discharge of Texas Creek x
/i Mile above Mouth, 14 Miles below Lillooet,

for 1015.
(Drainage area, 50 square miles.)
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Daily Gauge Height and Discharge of Big Qualicum River i}/2 Mile above Mouth

for i915.

(Drainage area, 62 square miles.)

Day.



144 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Monthly Discharge of Big Qualicum River i x > Mile above Month for iQij.

(Drainage area. 62 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January.
February
March
April
May
June.
July.
August
September

.

October
November. .

December. . .

The vear

810
410
460
680
120
100
35
25
20

1.300
810

1.040

140
140
170
120
100
35
25
20
20
20
170
320

318.0
257.0
269.0
302.0
107.0
60.0
29.8
21.1
20.0

248.0
389.0
554.0

5.13
4.15
4.34
4.87
1.73

97
0.48
0.34
0.32
4.00
6.27
8.93

1,300 20 215.0 3.46

5.91
4.32
5.00
5.43
1.99
1.08
0.55
0.39
0.36
4.61
7.00

10.29

46.93

19.600
14.300
16.500
18.000
6.580
3.570
1,830
1.300
1.190

15.200
23.100
34.100

155.270

Campbell River.— (1042).

Location.—At outlet from Campbell lake.

Records Available.—Daily discharges, May 10, 1910, to December 31, 1915.

(Records for 1915 are given herein; preceding records are tabulated in previous

reports.)

Drainage Area.—Seven hundred and eighty square miles.

Gauge.—Twelve-foot enamel staff in sections, located one thousand feet

above measuring section. Read twice daily by James Forbes.

Channel.—Gravel and boulder bed. Channel straight for 200 feet above

section. Rapids 100 feet below section.

Discharge Measurements.—Four in 1914, six in 1915, covering all stages.

Winter Flow.—Open all year.

Accuracy.—"B" (up to discharge of 4,000 cubic feet per second). "C"
(above 4,000 cubic feet per second).

Co-operation.—Gauge records previous to June 2, 1914, supplied by Campbell

River Power Company. A cable car was also established in conjunction with this

power company.

Discharge Measurements of Campbell River at Campbell Lake for IQ15.

Date.
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Daily Gauge Height and Discharge of Campbell River at Lake for iqi$

(Drainage area, 780 square miles.)

145

January. February. March. April. May. June.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

Gauge Dis-
Hei^ht . charge.

Gauge Dis-
Height charge.

Gauge Dis-
Height : charge.

Feet.

1.57
1.87
2.02
2.22
2.32

2.32
2.27
2.27
2.30
2.32

2.57
2.95
3.10
3.07
2.92

2.77
2.52
2.40
2.20
2.00

1.87
1.75
1.67
1.57
1.47

1.40
1.32
1.25
1.20
1.15
1.15

Sec.-ft.

1.190
1.430
1,570
1.770
1,870

1,870
1.820
1.820

1.870

2,130
2.550
2,720
2,680
2,510

2,350
2.070
1,950
1.750
1.550

1.430
1,330
1,270
1,190
1,110

1,050
990
930
890
850
850

Feet.

1.25
1.42
1.50
1.57
1.67

1.77
1.90
2.12
2.37
2.52

2.02
2.00
1.95
1.97
2.02

2.10
2.10
2.10

Sec.-ft.

930
1,070
1.130
1,190
1.270

1.350
1,450
1.670
1.920
2.070

2,160
2.160
2,070
1,970
1,950

1,900
1,850
1,820
1,770
1,670

1.570
1,550
1,500
1.520
1.570

1,650
1,650
1,650

Feet.

2.00
1.97
1.92
1.87
1.80

1.72
1.70
1.63
1.62
1.90

2.42
3.10
4 .55
5.67
6.08

5.72
5.55
5.55
5.45
5.22

4.87
4.40
3.92
3.67
3 55
3.37

Sec.-ft.

1.620
1,600
1,550
1,550
1,550

1,550
1,520
1,470
1,430
1,370

1.310
1,290
1,230
1,220
1,450

1,970
2,720
4,780
6,7-10

7,460

6,800
6,490
6,490
6.310
5,900

5,300
4,540
3.790
3.440
3,270
3,040

Feet.

3.37
4.15
5.70
6.47
6.45

6.00
6.65
5.20
4.80
4.47

4.15
3.90
3.90
3.82
3.72

3.62
3.60
3.67
3.77
3.90

3.90
3.90
3.80
3.55
3.37

3.25
3.12
3.02
2.87
2.77

Sec.-ft.

3,040
4,140
6,760
8,240
8,200

7.300
8.600
5,860
5.180
4,650

4,140
3,760
3.760
3,650
3,510

3,370
3.340
3,440
3.580
3,760

3,760
3,760
3.620
3,270
3,040

2,900
2.740
2,620
2,460
2.350

Feet.

2.60
J 47
2.45
2.55
2.75

2.97
3.42
3.85
4.10
4.20

4.20
4.20
4.10
4.00
3.93

3.75
3.50
3.35
3.37
3.45

3.53
3.55
3.50
3.42
3.32

Sec.-ft.

2,160
2.020
2.000
2.100
2.330

2,570
3,100
3,690
4,060
4,220

4,220
4.220
4.060
3,900
3,800

3,550
3,200
3,020
3,040
3,140

3.240
3,270
3,200
3,100
2,980

2,960
2.900
2,920
2,960
2,960
2,900

Feet.

3.10
2.95
2.87
2.80
2.82

3.00
3.27
3.52
3.60
3.52

3.35
3.17
3.10
3.10
3.10

3.10
3.10
3.10
3.07
3.02

2.92
2.82
2.73
2.63
2.60

2.60
2.52
2.43
2.33
2.25

Sec.-ft.

2,720
2,550
2,460
2.380
2,400

2,600
2.920
3,230
3.340
3.230

3.020
2.800
2.720
2,720
2.720

2.720
2.720
2.720
2,680
2,620

2.510
2.400
2.300
2,190
2.160

2,160
2.070
1,980
1.880
1.800
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Monthly Discharge of Campbell River near Lake for 1915.
(Drainage area, 780 square miles.)

January
February
March
April
May
June
July
August
September. . .

October
November . . .

December. . .

The year

Discharge in Second-Feet.

Maximum.

2.721)

2.160
7.460
8.600
4.220
3,340
2.360
1.290
970

9,200
3,700
5.420

19.200

Minimum.

850
930

1.220
2.350
2.000
1.800
1,290
030
450
450

1.850
1,900

450

Mem.

1,650
1.650
3.250
1,200
8.160
2.560
1,700
1.040
650

4,460
3,940
3,300

2.640

Per
square
mile.

2.18
1.33
0.83
5.72
5 . 05
4.23

3.38

Run-Off.

Depth
in inches

Drainage
area.

2.43
2.20
4.81
6.14
4.66
3.66
2.51
1.53
0.93
6.59
5.63
4.88

45.97

Total
in

acre-feet.

101.000
91.600

200.000
255.000
194.000
152,000
105,000
64,000
38,700

274,000
234.000
203,000

1.912.300

Chemainus River.— (1027).

Location.—Upstream side of Esquimalt and Nanaimo Railway bridge,

5 miles from Chemainus—low water measurements made by wading.

Records Available.—Daily discharges May 13, 1914, to December 31, 1915.

(Records for 1915 are given herein; those for 1914 are tabulated in a previous

report.)

Drainage Area.—One hundred and twenty square miles.

Gauge.—Eighteen-foot wooden staff, located on left bank, 100 feet below

bridge. Read daily by Mr. R. C. Mainguy.

Channel.—Straight for 150 feet above and 300 feet below section. Gravel

and sand bed.

Discharge Measurements.—Six in 1914, three in 1915, covering all but highest

stage.

Winter Flow.—Open all year.

Accuracy.— "A" (up to discharge of 600 cubic feet per second). "C"
(above 600 cubic feet per second).

Discharge Measurements of Chemainus River i Mile above Mouth for 1915.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Chemainus River I Mile above Mouth

for IQ15.
(Drainage area, 120 square miles.)

Day.
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Monthly Discliarge of Chemainus River i Mile above Mouth for IQ15.

(Drainage area. 120 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February
March.

.

April ...

May
lune
July
August . .

September
October.

.

November
December

The year.

3.760
1,400
3.700
5.580
330
260
72
44
20

4.520

6,130

240
450
350
190
190
80
40
15
11

15
210
570

916
713
840
932
253
148
58
24
15

795
897

1,810

7.63
5.94
7.00
7.76
2.11
1.23
0.48
0.20
0.13
6.63
7.47

15.10

6.130 11 617 5.14

8.80
6.18
8.07
8.66
2.43
1.37
0.55
0.23
0.14
7.64
8.33
17.40

60 bo

56.300
39,600
51,600
55,500
15.600
8.810
3,540
1,480
893

48,900
53.400
111,000

446.623

(Own iiA.\ River.— (1054).

Location.—Near outlet from Cowichan lake, 500 feet below Canadian

Northern Pacific Railway bridge, except for low water.

Records Available.—Daily discharges January 31, 1913, to December 31,

1915. (Records for 1915 are given herein; preceding records are tabulated in

previous reports.)

Drainage Area.—Two hundred and thirty-five square miles.

Gauge.—-Twelve foot wooden staff at highway bridge at outlet from lake,

near left bank. Gauge read twice daily by Mr. C. E. Sherwood and Mr. H. T
Hardinge.

Channel.—Gravel and small boulder bed. Channel straight for 200 feet

above and below section.

Discharge Measurements.—Five in 1913, by Provincial Water Rights Branch,

four in 1914 and four in 1915, covering all stages.

Winter Flow.—Open all year.

Accuracy.—" B "

—

Note:—The accuracy of 1914 discharges is not good owing

to errors in gauge records.

Co-operation.—Provincial Water Rights Branch established station in 1913.

Discharge Measurements of Cowichan River at Cowichan Lake for 1915.

Date. Engineer.
Miter
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Daily Gauge Heigh! and Discharge of Cowichan River near Cowichan Lake for 1915,

(Drainage area, 235 square miles.)

January. February. March. April. May. June.

Gauge Dis-
Height . charge.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge I Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

Feet.

3.30
3.50
3.80
3.80
3.80

3.90
4.00
4.10
4.40
4.70

5.00
4.90
4.80
4.60
4.50

4.40
4.20
4.10
4.00
3.90

3.80
3.60
3.70
3.50
3.40
3.30

Sec.-ft.

1,280
1,400
1,600
1,600
1.600

1,670
1,740
1,810
2,040
2,280

2,540
2,790
2,790
2,700
2,620

2,540
2,450
2,360
2,200
2,120

2,040
1,880
1,810
1.740
1,670

1.600
1,460
1,530
1,400
1,340
1,280

Feet. Sec.-ft.

3.40
3.50
3.60
3.60
3.70

4.00
4.20

4.20
4.10
4.10
4.00
4.00

4.00
4.00
4.00
4.00

4.00
4.00
4.00

1,340
1,400
1,460
1.460
1.530

1,600
1,740
1.810
1.810
1,810

1,880
1,880
1,880
1.740
1,880

1.880
1.810
1.810
1,740
1.740

1.740
1.740
1.740
1,740
1,740

1,740
1.740
1.740

Feet.

4.00
4.00
3.90
3.90
3.90

3.80
3.80
3.80
3.70
3.70

3.60
3.60
3.50
3.50
3.80

4.30
4.60
4.70
4.80
4.80

4.80
4.70
4.70
4.70
4.60

4.50
4.40
4.30
4.20
4.10
4.10

Sec.-ft.

1,740
1,740
1,670
1.670
1.670

1,600
1,600
1,600
1,530
1.530

1.460
1,460
1.400
1,400
1,600

1,960
2,200
2,280
2,360
2.360

2.360
2,280
2,280
2,280
2.200

2,120
2.040
1,960
1,880
1.810
1.810

Feet.

4.50
5.20
5.80
5.85
5.80

5.70
5.70
5.60
.5.50

5.40

5.40
5.30
5.30
5.20
5 10

4.90
4.80
4.70
4.55
4.35

4.20
4.10
4.00
3.90
3.80

Sec.-ft.

2,120
2.700
3,220
3,260
3,220

3,130
3,130
3.050
2,960
2,870

2,870
2,790
2.790
2.700
2.620

2.450
2.360
2,280
2.160
2.000

1.880
1,810
1.740
1.670
1,600

1,530
1.430
1,340
1,280
1.220

Feet.

3.10
3.00
2.90
2.85
2.80

2.75
2.70
2.65
2.60
2.60

2.60
2.60
2.60
2.60
2.60

2.60
2.50
2.40
2.40
2.35

2.35
2.35
2.30
2.30
2.30

2.28
2.26
2.24
2.22
2.20
2.18

Sec.-ft.

1.160
1,100
1,045
1,020
990

960
935
910
880
880

880
880
880
880
880

880
825
775
775
750

750
750
725
725
725

715
705
695
685
675
665

Feet.

2.16
2.14
2.12
2.10
2.08

2.06
2.04
2.02
2.00
1.98

1.96
1.94
1.92
1.90
1.88

1.86
1.84
1.82
1.80
1.78

1.76
1.73
1.70
1.62
1.55

1.53
1.50
1.48
1.44
1.40

Sec.-ft.

655
645
635
625
615

605
595
585
575
565

555
545-
535
525
515

505
495
485
475
465

455
445
430
400
370

360
350
345
330
320
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Monthly Discharge of Cowichan River near Cowichan Lake for 1915.

(Drainage area, 235 square miles.)
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Daily Gauge Height and Discharge of Englishmans River i Y<i Mile above Month

for 1915.
(Drainage area, 111 square miles.)

Day.
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Monthly Discharge of Englishmans River i l/2 Mile above Mouth for IQ15.

(Drainage area. Ill square miles.)
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Daily Gauge Height and Discharge of Haslam Creek 2 Miles above Mouth for 1915.

(Drainage area, 27 square miles.)

Day.
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Monthly Discharge of Haslam Creek 2 Miles above Month for iqij.

(Drainage area, 27 square miles.)
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Daily Gauge Height and Discharge of Koksilah River 2 Miles above Mouth

for IQ15.

(Drainage area, 124 square miles.)
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Monthly Discharge of Koksilah River 2 Miles above Mouth for IQ15.

(Drainace area. 124 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January
February
March
April

.

May.
June .

July.
August
September
October. .

.

November. . .

December.

.

The year

1,700
590
790

1,560
180
80
25
19
9

2,620
2,620
5,530

160
270
340
160
60
17
12
11

7

25
420
500

5,530

550.0
360.0
480.0
440.0
114.0
42.0
21.9
14.6
7.9

390.0
926.0

1.390.0

4.44
2.90
3.87
3.55
0.92
0.34
0.18
0.12
0.64
3.14
7.47

11.20

394.7 3.23

5.12
3.02
4.46
3.96
1.06
0.38
0.21
0.14
0.71
3.62
8.33
12.90

43.91

33.800
20.(100

29,500
26,200
7,010
2,500
1.350
898

4.700
24.000
55.100
85.500

290,558

Little Qualicum River.— (1031).

Location.—At outlet from Cameron lake, downstream side of highway

bridge.

Records Available.—Daily discharges February 27, 1913, to December 31,

1915. (Records for 1915 are given herein; preceding records are tabulated in

previous reports.)

Drainage Area.—Fifty-four square miles.

Gauge.—Twelve foot wooden staff nailed to crib near shore of lake, 500 feet

from head of river. Read twice daily by Mr. T. B. McBey.
Channel.—Straight on both sides of section for 100 feet. Even gravel bed.

Confined by bridge abutments in high water.

Discharge Measurements.—Eight in 1913 and 1914, by Provincial Water
Rights Branch, seven in 1914 and 1915, covering all stages.

Winter Flow.—Open all year.

Accuracy.—"A" (between discharge of 30 and 600 cubic feet per second.)

"B" (between discharge of 600 and 1,000 cubic feet per second.) "C" (above

discharge of 1,000 cubic feet per second).

Co-operation.—Provincial Water Rights Branch established station in 1913.

Discharge Measurements of Little Qualicum River at Cameron Luke for IQ15

Date
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Daily Gauge Height and Discharge of Little Qualicum River at Cameron Lake

for i915.

(Drainage area, 54 square miles.)

Day.
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Monthly Discharge of Little Qualicum River at Cameron Lake for 1915.

(Drainage area, 54 square miles.)

Discharge in Second-Feet.

Maximum. Minimum.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February
March
April
May
June
July
August
September .

October
November . . .

December. . .

The year

465
330
700

1.030
295
185
70
47
37

1.530
975.
710

150
165
170
200
185
70
47
30
28
30
185
295

272.0
245.0
344.0
465.0
218.0
124.0
57.0
37.5
31.4
290.0
334.0
485.0

5.04
4.54
6.37
8.62
4.04
2.30
1.05
0.69
0.58
5.37
6.18

1.530 28 242.0 4.48

1.21
0.80
0.65
6.19
6.90
10.40

60.88

16,700
13.600
21,200
27,700
13,400
7,380
3.500
2.310
1,870

17,800
19.900
l".l. SOU

175.160

Nanaimo River.— (1028).

Location.—Six miles from mouth, 800 feet upstream from Canadian Collieries

Railway bridge, 8 miles from Ladysmith.

Records Available.—Daily discharges February 11, 1913, to December 31,

1915. (Records for 1915 are given herein; preceding records are tabulated in

previous reports.)

Drainage Area.—Two hundred and forty-nine square miles.

Gauge.—Twelve-foot wooden staff nailed to tree, left bank, 25 feet above

section. Gauge read daily by Miss Jeane Whisker.

Channel.—Straight for 200 feet on either side of section, even gravel bed,

good control 400 feet downstream.

Discharge Measurements.—One in 1911, four in 1913, and two in 1914, by

Provincial Water Rights Branch; two in 1914 and three in 1915, covering all but

highest stage.

Winter Flow.—Open all year.

Accuracy.—"B" (up to discharge of 3,000 cubic feet per second). "C"
(above discharge of 3,000 cubic feet per second).

Co-operation.—Provincial Water Rights Branch established station in 1913.

Discharge Measurements of Nanaimo River 6 Miles above Mouth for 191$.

Date.
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Daily Gauge Height and Discharge of Nanaimo River 6 Miles above Mouth for igi5'.

(Drainage area. 249 square miles.)

Day.
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Monthly Discharge of Nanaimo River 6 Miles from Mouth for IQ15. .

(Drainage area, 249 square miles.)

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January. . . .

February
March.
April
May
June
July.
August
September
October.

.

November
December.

The year

4,750
2,390
6,070
9.660
840
485
Mil

80
65

9,330
5,430
8.510

420
810
750
460
395
140
81
57
55
60

530
985

1,410.0
1.420.11

1.740.0
1,795 ii

573.0
269 ii

108 ii

66.0
59.4

l
;

1,680.0
3.070.0

5.67
6 70
6.98
7.21
2.30
1.08
(1.43

27
0.24
6.83
6 75
12.30

9.660 55 1.157.0 4.65

6.54
5.94
8.05
8.04
2.65
1.21
0.50
0.31
0.27
7.87
7.53

14.20

63.11

86,700
78.900
107,000
107,000
35.200
16,000
6,640
4.060
3.530

105,000
100.000
189,000

839,030

Oyster River.—(1040).

Location.—One mile above mouth, upstream side of Island Highway bridge,

18 miles from Courtenay.

Records Available.—Daily discharges June 1, 1914, to December 31, 1915.

(Records for 1915 are given herein; those for 1914 are tabulated in a previous

report.)

Drainage Area.—Seventy square miles.

Gauge.—Twelve-foot enamel staff, nailed to cribbing on right bank, 20 feet

downstream from bridge.

Channel.—Straight for 100 feet above and 400 feet below section; stream

flows at a small angle to bridge.

Discharge Measurements.—Four in 1914, four in 1915, covering all but highest

stage.

Winter Flow.—Open all year.

Accuracy.—Channel shifts each year. "B" (up to discharge of 1,900 cubic

feet per second). "C" (above discharge of 1,900 cubic feet per second).

Discharge Measurements of Oyster River i Mile above Mouth for 191

5

Date.
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Daily Gauge Height and Discharge of Oyster River I Mile above Mouth for iqi$ .

(Drinage area, 70 square miles.)
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Monthly Discharge of Oyster River i Mile above Mouth for IQ15.

(Drainage area, 70 square miles.)

Discharge in Second-Feet.

Maximum. Minimum. Mem.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January
February
March
April
May
June
July
August
September . . .

October
November
December. . .

.

The year

1.160
1.000
2.020
2.300
965
CM I

240
100
65

4.690
1,280
2.600

140
240
215
370
•270

190
Hid
65
35
35

450
110

444.0
512.0
703 o

785
643.0
360 o

153.0
72 5

49.2
783.0
689.0
VIA ii

6.34
7.31

10.04
1121
9.17
5.14
2.19
1.04
0.70
11.20
9.84
12.80

4.690 35 507.4 7.25

7.31
7.61

11 oN
12. .51

10 57
5.74
2.52
1.20
0.78
12.90
10.98
14.80

98.50

27,300
28.400
43,200
46,700
39,500
21,400
9,410
4.460
2,930

48,100
41,000
55.000

367.400

PUNTLEDGE RlVER AT COURTENAY.—(1036).

Location.-—One mile from mouth, downstream side of highway bridge, 1

mile from Courtenay.

Records Available.—Daily discharges May 30, 1914, to December 31, 1915.

(Records for 1915 are given herein; those for 1914 are tabulated in a previous

report.)

Drainage Area.—Two hundred square miles.

Gauge.—Fourteen-foot wooden staff nailed to piling of right abutment of

railway bridge.

Channel.-—Straight for 800 feet upstream and 200 feet downstream from

section, 2 channels at extreme high water.

Discharge Measurements.—Four in 1914, three in 1915, covering all but

highest stage.

Winter Flow.—Open all year.

Accuracy.—" B " (between discharge of 400 and 4,000 cubic feet per second).

"C" (below 400 and above 4,000 cubic feet per second).

Discharge Measurements of Puntledge River i Mile above Mouth for 1915

Date.
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Daily Gauge Height and Discharge of Puntledge River near Mouth for iqij

(Drainage area, 200 square miles.)

163

Day.
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Monthly Discharge of Puntledge River near

(Drainage area. 200 square miles.)
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Daily Gauge Height and Discharge of Puntledge River at Diversion Dam for iqi5.

(Drainage area, 175 square miles.)

Day.
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Monthly Discharge of Puntledge River at Diversion Dam for 1915.

(Drainage area, 175 square miles.)

Discharge in Second-Feet.

Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February
March
April
May
June
July
August
September. . .

October
November. . .

December. . .

.

The year

1.080
1,200
2.600
2.500
1.250
1,250
1,100
280
280

3,800
3,500
2.380

400
460
530
720
800

1.000
300
240
210
210

1.040
1,000

639
710

1.360
1,600
1,100
1,100
608
250
252

1,260
1,490
1,450

3.65
4.05
7.76
9.15
6.29
6.29
3.48
1.43
1.44
7.20
8.52
,s 2s

4.21
4 22
8.95
10.21
7.25
7.02
4.01
1.65
1.61
8.30
9.51
9.55

39.300
39,400
83.600
95,200
67,600
65.500
37,400
15.400
15,000
77,500
88.700
89,200

3,800 210 984 5.63 76.49 713.800

Note.—This data was supplied by the Canadian Collieries Co. (Dunsmuir) Ltd.

Shawnigan Creek.—(1025).

Location.—Five hundred feet from outlet of Shawnigan lake. Upstream

side of Esquimalt and Nanaimo Railway bridge.

Records Available.—Daily discharges May 11, 1914, to December 31, 1915.

(Records for 1915 are given herein; those for 1914 are tabulated in a previous

report.)

Drainage Area.—Twenty-two square miles.

Gauge.—Nine foot enamel staff, nailed to piling on left downstream side of

highway bridge at outlet from lake. Gauge read daily by Mr. G. B. Aitkens.

Channel.—Straight for 50 feet on either side of section, gravel and sand bed.

Discharge Measurements.—Four in 1914, three in 1915, covering all stages.

Winter Flow.-—Open all year.

Accuracy.—"A" (up to discharge of 280 cubic feet per second). "B"
(above 280 cubic feet per second).

Discharge Measurements of Shawnigan Creek at Shawnigan Lake for 1915.

Date.
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Daily Gauge Height and Discharge of Shawnigan Creek at Shawnigan Lake for

1915-

(Drainage area, 22 square miles.)

Day.
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Monthly Discharge of Shawn igan River at Shawn igan Lake for IQ15.

(Drainage area, 22 square miles.)
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Daily Gauge Height and Discharge of Sproat River at Sproat Lake for 1915,

(Drainage area, 128 square miles.)

January. February- March. April. May. June.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
Height.

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height. charge.

Gauge Dis-
Height. charge.

5.16
5.27
5.30
5.43
5.55

6.37
6.55
6.45
6.32
6.10

5.90
5.58
5.40
5.25
5.12

5.00

4.28
4.15
4.00
3.90
3.82
3.79

Sec.-ft.

1.000
1.300
1.430
1.480
1,520

1.580
1,640
1,660
1,740
1,810

2,380
2,520
2,440
2,340
2.170

2,030
1,830
1,720
1,630
1,550

1,480
1,390
1,300
1,230
1,150

1.C90
1,030
960
920
890
880

Feet.

3.75
3.98
4.15
4.20
4.20

4.35
4.70
4.80
4.88
4.95

5.00
5.10
5.20
5.20
5.25

5.29
5.30
5.30
5.21
5.10

5.00
4.95
4.98
5.00
5.15

5.18
5.20
5.15

Sec.-ft.

860
950

1.030
1.050
1.050 •

1,130
1,300
1,360
1,410
1.450

1,480
1,540
1,600
1,600
1,630

1.650
1.660
1.660
1,610
1,540

1.480
1,450
1,470
1,480
1,570

1,590
1,600
1,570

Feet.

5.10
5.00
4.90
4.88
4.85

4.88
4.80
4.75
4.69
4.63

4.59
4.45

6.05
6.68
7.15
7.10
7.00

6.95
6.89
6.80
6.60
6.40

6.20
6.00
5.85
5.76
5.65
5.60

Sec.-ft.

1,540
1,480
1,420
1,410
1,390

1,410
1,360
1,330
1,290
1,270

1,250
1,180
1,140
1,430
1,890

2,140
2.620
3.050
3,000
2,910

2,870
2,810
2,730
2,660
2,400

2,240
2,100
2,000
1,940
1,870
1,840

Feet.

6.23
7.65
8.20
8.15
7.90

7.50
7.30
7.20
7.10
7.00

6.90
6.80
6.86
7.00
6.85

6.70
6.50
6.38
6.21
6.04

5.87
5.67
5.48
5.31
5.15

5.00
4.92
4.75
4.65
4.55

Sec.-ft.

2,260
3.520
4.120
4.070
3,790

3.370
3.180
3.090
3.000
2,910

2,820
2,730
2,780
2,910
2,780

2,640
2.480
2,380
2,250
2,130

2,010
1.880
1,770
1,670
1,570

1,480
1,430
1,330
1,280
1,220

Feet.

4.47
4.33
3.29
4.25
4.23

4.45
4.60
4.60
4.55
4.50

4.43
4.39
4.36
4.30
4.23

4.13

4.15
4.15
4.16
4.05
3.95

Sec.-ft.

1.190
1,110
1,100
1.080
1,060

1,050
1,030
1,020
1,000
1,110

1,170
1,250
1,250
1,230
1,200

1,170
1,150
1,130
1,100
1,060

1,030
1,010
1,000
1,010
1,010

1,020
1,030
1,030
1,030
980
940

Feet.

3.90
3.86
3.82
3.78
3.75

3.68
3.64
3.60
3.55
3.50

3.45
3.40
3.35
3.30
3.25

3.18
3.13
3.08
3.04
3.00

2.95
2.91
2.86
2.82
2.78

2.74
2.69
2.65
2.60
2.55

Sec.-ft.

920
900
890
870
860

830
820
800
780
760

740
720
710
690
680

650
640
620
610
600

590
570
560
550
530

520
510
500
480
470
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Monthly Discharge of Sproat River at Sproat Lake for IQ15.
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Daily Gauge Height and Discharge of Stamp River at Great Central Lake for 1915.

(Drainage area, 177 square miles.)

January. February. April. May. June.

Gauge Dis-
Height . charge.

Gauge Dis-
Height. charge.

Gauge
Height

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge 1 Dis-
Height . charge.

Gauge Dis-
Height . charge.

Feet.

2.47
2.88
3.00
3.04
3.01

2.99
3.06
3.17
3.19
3.36

3.69
3.78
3.74
3.69
3.57

3.46
3.34
3.20
3.10
2.99

2.89
2.74
2.68
2.59
2.48

2.11
2.08

Sec.-ft.

980
1,230
1,300
1,320
1.310

1,290
1,340
1,410
1,420
1,540

1.770
1.830
1,810
1.770
1,690

1,610
1,530
1,430
1,360
1,290

1,230
1,140
1,110
1,050
990

890
870
840
830
780
770

Feet.

2.18
2.35
2.44
2.49
2.58

2.72
2.88
3.12
3.36
3.53

3.57
3.57
3.48
3.38
3.44

3.39
3.41
3.39
3.33
3.26

3.13
3.10
3.16
3.19
3.47

3.43
3.48
3.49

Sec.-ft.

820
910
960
99;0

1.050

1.130
1,230
1,370
1,540
1.660

1.690
1,690
1,630
1,560
1,600

1,560
1.580
1,560
1,520
1,470

1,380
1,360
1.400
1,420
1,620

1,590
1,630
1.630

Feet.

3.34
3.33
3.27
3.24
3.16

3.19
3.22
3.14
2.99
2.94

2.87
2.83
2.80
2.98
3.96

4.34
4.98
5.56
5.68
5.52

5.50
5.48
5.45
5.38
5.34

5.03
4.82
4.67
4.45
4.38
4.47

Sec.-ft.

1,530
1,520
1,480
1,460
1,400

1,420
1,440
1,390
1,290
1,260

1,220
1,200
1.180
1.280
1,960

2,240
2,750
3,260
3,370
3,230

3,210
3,190
3,170
3,100
2,980

2,790
2,630
2,510
2,330
2.270
2,350

Feet.

5.03
6.35
6.82
6.74
6.54

6.25
6.00
6.01
5.92
5.67

5.54
5.55
5.68
5.60
5.42

5.15
5.02
4.99
4.94
4.84

4.72
4.56
4.39
4.31
4.16

Sec.-ft.

2,790
4,000
4,500
4,410
4,190

3,900
3.660
3,670
3.590
3.360

3,250
3,260
3,370
3,300
3.140

2,900
2.790
2.760
2,720
2,640

2,550
2,420
2,280
2,220
2,100

2.000
1.900
1,840
1,720
1,650

Feet.

3.38
3.28
3.27
3.26
3.28

3

4.06
4.02
3.99
3.93

3.82
3. 75
3.68
3.61
3.57

3.54
3.49
3.47
3.40
3.38

Sec.-ft.

1,560
1,490
1.480
1,470
1,490

1,500
1,550
1.570
1,580
1.680

1.950
2.030
2,000
1,980
1,940

1.860
1,820
1,770
1.720
1.690

1.670
1,630
1,620
1,570
1,560

1,540
1,590
1.650
1,650
1,590
1,540

Feet.

2.99
2.93
2.87
2.85
2.81

2.78
2.76
2.72
2.69
2.61

2.58
2.52
2.46
2.48
2.47

2.44
2.38
2.33
2.24
2.19

Sec.-ft.

1.490
1,460
1,400
1.360
1.340

1,340
1,350
1.360
1.350
1,330

1.290
1,260
1,220
1.210
1.190

1.170
1,160
1.130
1,110
1.070

1.050
1,010
980
990
980

960
930
900
850
830
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Monthly Discharge of Stamp River at Great Central Lake for 1915.

(Drainage area. 177 square miles.)
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Daily Gauge Height and Discharge of Stamp River at Falls for IQ15.

(Drainage area, 336 square miles.)

173

Day.
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Monthly Discharge of Stamp River at Stamp Falls for 1915.

(Drainage area, 336 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February
March
April
May.
June
July
August
September . . .

October
November .

December. . .

.

The vear

6,100
3.800

10,800
[0,400
3.390
1,800
960
560
370

19.000
10.400
9,520

960
1.130
1,670
2,200
1.670
960
560
370
300
370

2.200
1,930

2.470
2.140
3.560
4,270
2.150
1.400
776
459
319

4.050
3.700
4,960

7.35
6.37
10.60
12.70
6.40
4.17
2.31
1.37
0.95
12.10
11.00
14.80

19,000 300 2.521 7.51

8.47
6.63
12.22
14.17
7.38
4.65
2.66
1.58
1.06

14.00
12.30
17.10

102.22

152,000
119,000
219,000
254,000
132.000
83.300
47,700
28.200
19,000

249.000
220.000
305.000

1.828.200

Tsolum River.—(1039).

Location.—Upstream side of foot bridge, 2 miles from Sandwick.

Records Available.—Daily discharges May 31, 1914, to December 31, 1915.

(Records for 1915 are given herein; those for 1914 are tabulated in a previous

report.)

Drainage Area.—One hundred and fifty square miles.

Gauge.—Twelve foot enamel staff, 20 feet downstream from bridge, on

cribbing, right bank. Gauge read twice daily by Mr. W. Calhoun.

Channel.—Straight for 500 feet above and 300 feet below section. Gravel

bed. Stream confined by cribbing, both banks, in high water.

Discharge Measurements.—Four in 1914, and three in 1915.

Winter Flow.—Open all year.

Accuracy.—"B" (up to discharge of 900 cubic feet per second). "C"
(above 900 cubic feet per second). '

Discharge Measurements of Tsolum River j Miles above Mouth for 1915.

Date. Engineer.
Meter
No.
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Daily Gauge Height and Discharge of Tsolum River 5 Miles from Mouth for iqij .

(Drainage area, 150 square miles.)
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Monthly Discharge of Tsolum River j Miles from Month for IQ15.
(Drainage area, 150 square miles.)

Discharge in Second-Feet.

Maximum.
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CHAPTER VII.

KAMLOOPS DIVISION—HYDROMETRIC DATA.

KAMLOOPS DISTRICT.

Barriere River.—(2084).

Location.—Below the city of Kamloops power plant, near the mouth of

the river, and forty miles from Kamloops; Water District No. 2.

Records Available.—Continuous records have been kept from March 22 to

December 31, 1915, which will be available when the station is more com-

pletely rated.

Gauge.—Chain gauge read three times a week by A. C. Champion.

Channel.—Water swift.

Discharge Measurements.—Five measurements during 1915, but not well

enough distributed to define the rating curve properly.

Discharge Measurements of Barriere River below Power Plant.

Date.
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Discharge Measurements of Bolean Creek near Mouth.

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

1912
Mav 13

July 16
1913

April 23
June 18

1914
June 22
July 23
Sept. 24

1915
Mar. 25
June 17

C. E. Richardson. .

C. E. Richardson

H. J. E. Keys
H. J. E. Keys

C. B. Corbould.. . .

C. B. Corbould...
C. B. Corbould..

F. R. Archibald . . .

A. L. McNaughton

1,048
1,048

1,057
1,057

1,915
1,915
1,915

1,673
1,915

Feet.

25
23

21
28

26
20
16

26
27

Sq. ft.

61.2
51.8

27.1
29.8

26.0
15.1
6.8

12.1
31.7

Ft. per sec.

4.3
1.7

2.1
2.8

2.4
1.4
1.1

0.9
2.9

2.55
1.39

1.68
2.10

1.80
1.30
1.15

1.25
2.08

Sec.-ft.

263
31

82

Daily Gauge Height and Discharge of Bolean Creek near Mouth for igij

(Drainage area, 80 square miles.)

Day.
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Monthly Discharge of Bolean Creek near Month for 1915.

(Drainage area, 80 square miles.)
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Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

April
May
June
July
August
September. . . .

The period

155
425
470
135
47
24

18.2
88.0
40.0
32.0
8.0
5.5

83.6
192.0
93.0
63.0
19.0
10.5

1.04
2.40
1.16
0.79
0.24
0.13

1.16
2.77
1.29
0.91
0.28
0.14

470 5.5 76.8 0.96 6.55

4,970
11,800
5.530
3,870
1,170
620

27,960

Campbell Creek.—(2004).

Location.—Section 26, township 19, range 16, west 6th meridian.

Records Available.—May 27 to October 4, 1911; April 1 to September 16,

1912; May 1 to August 31, 1913; April 1 to August 31, 1914; April 1 to Sep-

tember 30, 1915.

Drainage Area.—Two hundred square miles.

Gauge.—Vertical staff gauge read by A. Holt, of Barnhart Vale.

Channel.—Straight for about 100 feet at measuring section. Bed of stream

sandy and fairly permanent. Average width of channel about 10 feet.

Discharge Measurements.—Gauge height-discharge curve is very well

defined from ten meterings taken during 1914 and 1915.

Winter Flow.—Ice conditions prevail during December, January and

February.

Accuracy.—High; results compiled from a well-rated curve.

Discharge Measurements of Campbell Creek at Barnhart Vale.

Date.
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Daily Gauge Height and Discharge of Campbell Creek at Barnhart Vale for iqij.

(Drainage area, 200 square miles.)

Day.
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Gauge.—Standard -chain gauge installed during 1914 in canyon, and read

daily by F. Bowers, during high water, and twice weekly during low water.

Channel.—Straight at measuring section. Velocity swift at all stages.

Control is fairly good.

Discharge Measurements.—Eight discharge measurements made during 1914

and 1915 define rating curve very well except for discharges between 20 and 50

cubic feet per second.

Accuracy.—Results should be quite reliable except for the uncertainty in a

portion of the rating curve not definitely located by measurements.

Discharge Measurements of Cherry Creek above Bowers Ranch.

Date.



184 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Monthly Discharge of Cherry Creek at Bowers Ranch for iqi$ .

(Drainage area. 30 square miles.)
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Daily Gauge Height and Discharge of Clearwater River near Month for IQI5.

(Drainage area 2,400 square miles.)

Day.
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Monthly Discharge of Clearwater River near Mouth for 1915.

(Drainage area, 2,400 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January ....
February

.

March
April . . .

May
June.
July..
August

.

September
October
November
December. . .

The year

1.740
1.330
2,120
9,600

20.100
16.400
18,800
15,900
11,600
5,160
5,160
2,860

1,040
950
950

2,380
9,600

12,400
14,300
11,700
4,160
3,350
2,650
2.250

1.445
1,163
1,354
6,603

16,234
14,580
15,668
13.565
6,611
4,014
3,716
2,496

0.60
0.48
0.5'6

2.76
6.76
6.07
6.53
5.65
2.75
1.67
1.55
1.04

20,100 950 7,287 3.03

0.69
0.50
0.65
3.07
7.79
6.77
7.53
6.51

41.43

65,000

393,000
998.000
868.000
963,000
834,000
393,000
247,000
221.000
153.000

5,307,000

Edwards Creek.—(2082).

Location.—Three miles from mouth, in section 26, township 22, range 16,

west of the 6th meridian.

Records Available.—June 24 to October 31, 1911 ; April 20 to September 21,

1912; April 13 to September 30, 1915.

Drainage Area.—Fifteen square miles above gauging station.

Gauge.—Vertical staff read daily by H. Devick.

Channel.—Gravel.

Discharge Measurements.—Two in 1915 and six in 1911 and 1912 agree fairly

well and cover all stages.

Accuracy.—Not sufficient measurements in 1915 to warrant a very high

accuracy value being assigned. It should be noted that water was being drawn

off from Edwards creek, above the gauging station, through Lyon's diversion

(station No. 2083), and also 2 cubic feet per second through Devick's diversion,

from June 8 to 16, 1915.

Discharge Measurements of Edwards Creek j Miles from Mouth.
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Daily Gauge Height and Discharge of Edwards Creek J Miles from Mouth for iqij .

(Drainage area, 15 square miles.)

Day.
April. May. June. July. August. September.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height. charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

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

Feet. Sec.-ft.

0.90
0.90
0.95

0.90
0.85
0.80
0.80
0.80

0.82
1.06
1.15
1.02
0.97

0.85
0.85
0.85
0.85
0.85

Feet.

0.90
0.90
0.90
0.90
0.90

0.90
0.90
0.95
0.95
0.95

0.85
0.90
0.95
1.05
1.50

1.85
1.60
1.40
1.55
1.72

1.72
1.55
1.45
1.40
1.40

1.40
1.30
1.30
1.25
1.25
1.25

2
2

2

2
2

2

2

3
3

3

2

2

3

5

15

26
18
13
16
22

22
16
14

13

13

13
10
10

Feet.

1.25
1.25
1.20
1.20
1.15

1.15
1.15
1.15
1.10
1.05

1.05
1.00
1.00
1.00
1.00

1.00
1.20
1.25
1.25
1.25

1.30
2.60
2.05
1.70
1.50

10

58
32
21
15

Feet.

1.40
1.30
1.20
1.15
1.15

1.10
1.10
1.10
1.10
1.10

1.10
1.10
1.10
1.10
1.30

1.52
1.50
1.40
1.30
1.25

1.05
1.05
1.05
1.05
1.05
1.05

Sec.-ft.

13
10
8
7

7

6

6

6

6

6

6

6

6

6

10

16
15
13
10

Feet.

1.05
1.05
1.00
1.00
1.05

1.05
1.00
1.00
1.00
1.00

1.00
0.95
0.95
0.95
0.95

0.95
0.95
0.95
0.95
0.95

0.95
0.90
0.90
0.90
0.90

0.90
0.90
0.90
0.90
0.90
0.90

Sec.-ft. Feet.

0.90
0.90
0.90
0.90
0.90

0.90
0.90
0.90
0.90
0.90

0.90
0.90
0.90
0.90
0.90

0.85
0.85
0.85
0.85
0.85

0.85
0.85
0.85
0.85
0.85

0.85
0.85
0.85
0.85
0.85

Sec.-ft.

2

2

2

2

2

2

2

2

2

2

2

2

2
2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

Monthly Discharge of Edwards Creek j Miles from Mouth for iqi5

(Drainage area, 15 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

May
June
July
August
September. . . .

The period 58 6.6

550
650
490
180
120

1,990

Note.—Water was being diverted from Edwards creek above this station through Lyons diversion from April
13 to August 4 with interruptions. A regular gauging station has been maintained on this diversion iN>>. 2083). From
June 8 to 16, 1915, 2 cubic feet of water per MCond was Miverted through Devick s ditch.
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Guichon Creek.—(2014).

Location.—Near Mamit lake; Water District No. 3.

Records Available.—June 3 to December 31, 1911; January 1 to November
14, 1912; April 26 to September 29, 1913; April 1 to November 30, 1914; March
1 to September 30, 1915.

Drainage Area.—Three hundred and fifteen square miles.

Gauge.—Standard vertical staff gauge read daily by Miss O. Quenville.

Channel.—Channel is straight at measuring section. Velocities fairly high.

Re<l of stream composed of sand and gravel, and considered permanent.

Discharge Measurements.—Twenty-six discharge measurements have been

taken on this creek during 1911-12-13-14-15. They agree very well and cover

all stages.

Winter Flow.—Ice conditions generally prevail on this stream throughout

January and February.

Accuracy.—Results should be very reliable at all stages.

Discharge Measurements of Guichon Creek above Mamit Lake.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Guichon Creek above Mamit Lake for IQ15.

(Drainage area, 315 square miles.)

Day.
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Monthly Discharge of Guichon Creek above Mamit Lake for IQ15.

(Drainage area, 315 square miles.)
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Daily Gauge Height and Discharge of Heffley Creek below Heffley Lake for 1915.

(Drainage area, 28 square miles.)

Day.
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Heffley Creek, Above Diversions at Mouth.—(2018).

Location.—Section 11, township 22, range 17, west 6th meridian.

Records Available.—August 19 to October 31, 1911; April 3 to September

15, 1912; April 13 to September 15, 1913; April 1 to December 6, 1914; March
1 to September 30, 1915.

Drainage Area.—Sixty-five square miles.

Gauge.—Vertical staff gauge read daily by Mrs. J. Austin.

Channel.—About 15 feet wide, with rocky bed.

Discharge Measurements.—Three measurements in 1915, at low stages, and

fourteen during 1911-12-13-14. There seems to have been some change in the

channel and only the 1915 measurements are used for defining the lower part of

the curve.

Accuracy.—Results affected somewhat by changes in channel. The Mow
is regulated on Heffley lake, and there are diversions in the upper part of the

watershed.

Discharge Measurements of Heffley Creek above Diversions at Month.

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

1911
Aug. 19
Sept. 13

1912
April 3

May 13
May 14
May 30
June 10
Aug. 19

1913
June 25

1914
June 1

June 29
Aug. 14
Sept. 8

Oct. 29
1915

April 12
April 17
May 11

C. G. Cline
C G. Cline

C G. Cline
E. M. Dann
E. M . Dann
E. M. Dann
E. M. Dann
H. J. E. Keys

H. J. E. Keys

C B. Corbould
C. B. Corbould
C B. Corbould
Tredcroft & Corbould
C. B. Corbould

F. R. Archibald
F. R. Archibald
F. R. Archibald

1,046
1,046

1,057
1,044
1,044
1,044
1,044
1,057

1,057

1,915
1,915
1,915
1,923
1,673

1,673
1,673
1,673

Feet.

6.5
7.0

6.0
12.5
13.5
9.0
8.0
8.5

13.0

10.0
8.0
8.0
7.0
7.5

7.0
7.5
9.0

Sq. ft.

3.0
3.6

3.6
16.1
19.2
8.2
3.6
3.4

10.1

5.7
5.5
5.7
2.5
4.6

3.1
3.7
5.1

Ft. per sec.

0.4
0.5

0.8
3.5
3.7
2.9
1.0
1.7

1.0

0.3
0.6

0.5
0.6
1.1

Feet.

0.81
0.88

1.00
2.05
2.20
1.60
1.00
1.06

1.32

1.20
1.10
1.15
0.80
1.00

0.94
1.07
1.20

Sec.-ft.

1.3
1.9

3.0
54.8
71.7
23.3
3.6
5.8

10.5

7.5
6.7
6.9
0.8
2.6

1.5
2.3
5.5
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Daily Gauge Height and Discharge of Heffley Creek above Diversions, near Month,

for 1 915.
(Drainage area. 65 square miles.)

Day.
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Monthly Discharge of Heffley Creek above Diversions, near Mouth, for 1915.

(Drainage area, 65 square miles.)
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Daily Gauge Height and Discharge of Ingram Creek near Grand Prairie for 191$ •

(Drainage area, 25 square miles.)

Day.
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Jamieson Creek.- (2022).

Location.—Section 21, township 22, range 17, west of the (5th meridian.

Records Available.—June 22 to October 30, L911; April 3 to October 30,

1912; May 1 to October 1. 1913; January 1 to January 24. and April 1 to

December i). 1914; April 1 to September 30. 1915.

Drainage Area.—Sixty-six square miles.

Gauge.—Vertical staff gauge situated above British Columbia Fruitlands

Diversion, and read daily by J. Crack, rancher.

Channel. Is approximately 30 feet in width, with rocky bed.

Discharge Measurements. Are made from highway bridge at high water

and by wading at low water. Fourteen measurements made during 1911-12-

L3-14-15 agree very well and cover the whole range of stage.

Accuracy.— Results should be quite reliable for all stages.

Discharge Measurements of Jamieson Creek above B.C. Fruitland's Diversion.

Engineer.
Meter
No. Width.

Area of
Section.

Mean
Yelocitv.

Gauge
Height. Discharge.

L911
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Daily Gauge Height and Discharge of Jamieson Creek above B.C. Fruitland's

Diversion for igij.

(Drainage area. 66 square miles.)
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Little Clearwater Creek.—(2056).

Location.—Near Raft river; Water District No. 2.

Records Available.—June 17 to December 31, 1914; January 1 to September

30, 1915.

Drainage Area.—One hundred square miles.

Gauge.—Standard vertical staff gauge set near footbridge, at crossing of

Murtle river trail, and read by P. McDougall, rancher.

Channel.—Average width 40 feet. The velocities are low even at high water,

seldom exceeding 2.0 feet per second. Bed of stream at measuring section

composed of mud and silt.

Discharge Measurements.—Four measurements made during 1914 and 1915

cover practically the whole range of stage, but leave certain intermediate parts

somewhat indefinite.

Winter Flow.—Partial ice conditions exist during latter end of January

and beginning of February.

Accuracy.—The results are probably quite reliable but, before a very high

accuracy value can be assigned, a few more measurements will be needed at

intermediate stages.

Discharge Measurements of Little Clearwater Creek 5 Miles from Mouth.

Date.
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Daily Gauge Height and Discharge of Little Clearwater River 5 Miles above Mouth

for 1915.

(Drainage area, 84 square miles.)

Day.
January. February. April. May. June.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Feet.

0.60
0.60
0.60
0.60
0.60

0.60
0.60
0.60
0.60
0.60

0.50
0.50

Ice
Ice
0.60

0.60
0.60
0.60
0.60
0.60

0.50
0.50
0.50
0.50
0.50

0.50
Ice
Ice
Ice

Ice
Ice

Sec. -ft.

38
38
38
38
38

38
38
38
38
38

30
30
30
30
38

38
38
38
38
38

30
30
30
30
30

30
30
30
30
30
30

Feet.

Ice
Ice
Ice
0.60
0.60

0.60
0.50
0.50
0.50
0.50

0.50
0.50

Ice
0.60
0.50

0.40
0.40
0.40
0.60
0.50

0.60
0.50
0.50
0.40
0.40

0.40
0.40
0.40

Sec.-ft.

30
30
30
38
38

38
30
30
30
30

30
30
30
38
30

22
22
22
38
30

38
30
30
22
22

22
22
22

Feet.

0.40
0.40
0.40
0.40
0.40

0.40
0.40
0.40
0.40
0.40

0.40
0.50
0.50
0.50
0.70

0.70
0.80
0.80
0.80
0.80

0.90
0.90
1.00
1.00
1.00

1.10
0.90
0.90
0.80
0.80
1.00

Sec.-ft.

22
22
22
22
22

22
22
22
22
22

22
30
30
30
46

46
55
55
55
55

65
65
75
75
75

85
65
65
55
55
75

Feet.

1.10
1.20
1.60
1.90
1.80

1.80
1.80
1.80

2.00

2.00
2.20
2.10
2.20
2.50

2.20
2.00

2.00
2.00
1.80
2.00
2.25

Sec.-ft.

85
95

145
185
170

170
170
170
180
180

180
180
190
190
200

200
225
210
225
270

225
200
190
185
185

200
200
170
200
230

Feet.

2.25
2.30
2.50
2.70

3.15
3.50
3.50
3.40

2.45
3.00
2.90

2.60
2.40
2.50
2.90
3.75

3.25
3.50
3.20
2.70
2.80

2.45
2.25
2.45
2.45
2.10
2.00

Sec.-ft.

230
240
270
300
320

340
370
430
430
415

360
310
260
350
330

285
255
270
330
470

385
430
380
300
315

260
230
260
260
210
200

Feet.

2.00
2.00
1.90
1.85
1.85

1.85

1.65
1.65
1.60
1.70
1.75

1.75
1.70
1.90
1.70
1.70

1.60
1.45
1.40
1.35
1.30

2.55
2.85
2.50
2.25
2.00

Sec.-ft.

200
200
185
175
175

175
170
165
160
155

150
150
145
155
160

160
155
185
155
155

145
125
120
110
105

440
320
270
230
200

July.

1.75
1.60
1.50
1.70
1.45

1.30

2.10

2.00
2.20
2.75
3 20

Back
\vat<-r

:; no
:i in

2.45

I 75
1.65
I 15

1.40

I in

1 25
1.25
1 20
1 211

I IB

160
145
130
155
125

105
130
150
180
210

200
225
305
380
470

550
450
36fi

260
230

200
niii

1511

125
120

120
inn
Hill

98
98
!l(l

August.

1.10
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Monthly Discharge of Little Clearwater Creek 5 Miles above Month for iqij.

inage area. S4 square miles.

)
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Daily Gauge Height and Discharge of Louis Creek near Railway Belt Boundary

for 1915.

1 Drainage area. 100 square miles.)
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Discharge Measurements of Lyons Diversion from Edwards Creek.

Date.
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Winter Flow.—Ice conditions generally prevail throughout winter months.

Accuracy.—There is a certain amount of indefiniteness about the location

of the rating curve between discharges of 20 and 60 cubic feet per second. The
curve is quite indefinite above 80 cubic feet per second also, but the discharge

only exceeded that amount for two days.

Discharge Measurements of Monte Creek below Diversion to Summit Lake.

Date. Engineer. Meter
No.

Area of
Section.

Mean
Velocity.

Gauge
Height.

Discharge.

1912
May 11

July 15
July 17
Aug. 27

1913
April 24
June 20
Sept. 19

1914
June 22
July 22
Sept. 23

1915
Mar. 24
June 16
July 5

Oct. 9

C. E. Richardson
C. E. Richardson
C. E. Richardson
C E. Richardson

H. J. E. Keys
H. J. E. Keys
H. J. E. Keys

C B. Corbould
C. B. Corbould
C B. Corbould

F. R. Archibald
A. L. McNaughton
Tredcroft & McNaughton
A. L. McNaughton

1,048
1,048
1,048
1,048

1,057
1,057
1,057

1,915
1,915
1,915

1,673
1,915
1,915
1,055

Sq. ft.

24.7
9.1
7.3
4.2

13.2
11.9
2.4

8.7
7.5
5.8

6.3
10.9
9.1
0.8

Ft. per sec.

0.8
1.1
0.8

0.3
0.9
0.9
1.0

Feet.

4.70
3.98
3.93
3.74

4.10
3.80

Sec. -ft.

73.3
4.9
2.9
1.6

11.0
12.8
1.9

4.7
3.1
0.9

1.8
10.0
8.1
0.7

Daily Gauge Height and Discharge of Monte Creek below Diversion to Summit Lake

for IQ15.

(Drainage area, 45 square miles.)



204 DEPARTMEM' OF THE EXTERIOR

7 GEORGE V, A. 1917

Monthly Discharge of Monte Creek below Diversion to Summit Lake for IQ15.

(Drainage area, 45 square mil

Month

[ >i^< HARGE IN SE( OND ;

Maximum. Minimum. Mean
Per

square
mile.

Rl N-t in

Depth
in inches

on
Drainage

area.

Total
in

,i. re-feet

April
May
June-

July..
August
September

Tin

42.0
36.0
157.0

7.0
0.7
0.7

(15
3.5
3 .

.'»

o :

ii 5
ii :,

11.2
it 8

20.4
2.7
0.6
0.6

157.0 0.5 8.3

666
898

1.214
166
37
36

3.017

Monte Creek, Above Bostock's Diversion.—(2024).

Location.-—Section 25, township 19, range 15, west 6th meridian.

Records Available—May 20 to June 30, 1911; August 8, 1911; April 8 to

September 7, 1912; April 16 to September L3, 1913; April 1 to December 4,

1914; April 7 to September 30, 1915.

Drainage Area.—One hundred and ten square miles.

Gauge- Standard vertical staff gauge read semi-weekly by T. F. Teagle.

Channel.—About 15 feet wide, with rocky bed.

Discharge Measurements.—Seventeen measurements made during 1911-12-

13-14-15 agree fairly well and cover tin- whole range of stage.

Winter Flow.— Ice conditions prevail during December, January and

February.

Accuracy— Gauge readings art' only taken twice a week, which tends to

lessen the accuracy of the results.

Discharge Measurements of Monte Creek above Bostock's Diversion.

Date.
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Daily Gauge Height and Discharge of Monte Creek above Bostock's Diversion for

IQI5-

(Drainage area. 110 square miles.

Day.
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Murtle River.—(2069).

Location.—At the Clearwater trail crossing, 15 miles below Murtle lake and
about 50 miles by trail from the Canadian Northern Railway, at Raft River,

post office. A 50-mile trip by pack trail is necessary after leaving the railway

Records Available.—Gauge readings have been taken since September
1914, which will be available when -the station is completely rated.

Drainage Area.—Only part of the watershed of the Murtle river has been

surveyed, and there is hardly enough data available to make a close estimate of

the drainage area.

Gauge.—A Gurley Automatic Water Stage Register was installed in Novem-
ber 1915. This gauge prints the stage to the nearest hundredth of a foot every

15 minutes. Before November, a chain gauge was in use, read four times a week
by P. McDougall.

Channel.—The bed of the stream is composed of rocks and gravel and is

very smooth and even. The water is quite swift.

Discharge Measurements.—Three measurements have been made during 1914

and 1915 which locate the rating curve for low stages. A cable car was erected

in May 1915 and it will now be possible to get high water measurements.

Accuracy.—The results computed should be fairly accurate. In future,

with an automatic gauge and a cable car, it should be possible to get very precise

results.

Discharge Measurements of Murtle River 20 Miles above Helmcken Falls.

Date.
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Daily Gauge Height and Discharge of Murtle River above Helmcken Falls for 1914.

Day.
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Daily Gauge Height and Discharge of Mitrtte River above Helmcken Falls for iQij.

Day.
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North Thompson River.—(2085),

Location.—Forty miles north of Kamloops and one mile above the mouth
of Barriere river: Provincial Water District No. 2.

Records Available.—June 1 to December 31, 1915.

Drainage Area.—Above gauging station, about 7,000 square miles. Above
mouth, about 7,400 square miles.

Gauge.—Chain gauge on highway bridge read daily by A. C. Champion.

Channel.—Stream confined by bridge abutments, velocity moderate at all

stages.

Discharge Measurements.—Made from highway bridge. Five measurements

have been made during 1915 and the winter months of 1916, and the discharge

curve is well defined between gauge heights 2.0 and 5.0 and between 10.0 and
11.0. At other stages the curve is not so well defined and the figures for the dis-

charge less accurate.

Discharge Measurements of North Thompson River above Barriere River.

Date.
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Daily Gauge Height and Discharge of North Thompson River above Barriere River

for 1915.

(Drainage area, 7,000 square miles.)
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Monthly Discharge of North Thompson River above Barriere River for IQ15.

(Drainage area, 7,000 square miles.)
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Month.

Discharge in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
mile.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

June
July
August
September. . . .

October
November. . . .

December

The period

27,250
28,800
25.400
20,200
10,000
9,040
3,670

19,200
22,800
19,200
6,060
4,600
3,850
3,000

22,660
24,210
21,230
10.460
6,490
5,428
3,240

3.23
3.45
3.03
1.50
0.93
0.78
0.46

28,800 3,000 13,388 1.91

2.60
3.98
3.49
1.67
1.07
0.87
0.53

15.21

1,347,500
1,489,000
1,305,000
623,000
398,440
333,750
199,220

5.695,910

Paul Creek.—(2032).

Location.—Section 31, township 20, range 16, west 6th meridian.

Records Available.—July 1 to October 6, 1911; May 12 to September 25,

1912; May 18 to September 30, 1913; April 20 to September 27, 1914; April

25 to September 30, 1915.

Drainage Area.—Sixty-five square miles.

Gauge.—Vertical staff gauge read weekly by E. L. Ridout.

Channel.—Channel is rocky, and current is very swift at high stages.

Discharge Measurements.—The gauge height curve is fairly well defined

except at very low stages (below 10 cubic feet per second discharge). The flow

is artificially controlled by a dam on Paul lake.

Winter Flow.—Stream usually dries up during winter, or ice conditions

obtain.

Accuracy.—Some uncertainty in regard to low water discharges; gauge
readings only once a week.

Discharge Measurements of Paul Creek below Paul Lake.

Date.
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Daily Gauge Height and Discharge of Paul Creek near Paul Lake for igi5.

(Drainage area, 65 square miles.)

Day.
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Raft River.—(2055).

213

Location.—-Raft river; Water District No. 2.

Records Available.—June 1, 1914, to December 14, 1914; February 21 to

December 31, 1915.

Drainage Area.—Three hundred square miles.

Gauge.—Standard chain gauge on highway bridge, graduated in feet and

tenths, having a range from 3.0 to 9.0 and read by J. McLennan, Raft River

P.O.

Channel.—Average width of channel 150 feet. Bed of stream composed of

rock, sand and gravel, and permanent.

Discharge Measurements.—Six measurements made during 1914 and 1915

agree very closely and cover practically the entire range of stage for 1915.

Winter Flow.—Ice conditions obtain on this river during the latter part of

December, throughout January, and during the first half of February.

Accuracy.—The results for 1915 should be quite reliable at all stages except

for discharges below 40 cubic feet per second.

Discharge Measurements of Raft River I Mile from Mouth.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Raft River i Mile from Mouth for igij.

(Drainage area. 300 square miles.)

Day.
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Monthly Discharge of Raft River i Mile from Mouth for iQij.

(Drainage area, 300 square miles.')
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Month.

Discharge in Second-Feet.

Maximum. Minimum.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

March
April
May
June
July
August
September

.

October
November.
December

The period

295
1,940
3.190
1.310
1.900
250
115
550
235
155

10
235

1.240
265
265
57
45
80
80
10

114
1.140
1.998
769
624
120
68

172
137
73

0.38
3.80
6.66
2.56
2.08
0.40
0.23
0.57
0.46
0.24

3,190 10 521.5 1.74

0.44
4.24
7.68
2.86
2.40
0.46
0.26
0.66
0.51
0.28

7.000
67.800

122.800
45.800
38.400
7.400
4.000

10.600
8,100
4,500

19.79 316,400

Salmon River.—(2078).

Location.—Below the mouth of Bolean creek, section 2, township 18, range

12. west of the 6th meridian.

Records Available.—May 23 to December 31, 1911; January 1 to September

13, 1912; April 1 to September 30, 1915.

Drainage Area.—Three hundred and fifty square miles.

Gauge.—Vertical staff read daily by M. White.

Channel.—Stream confined between bridge abutments; water fairly swift.

Discharge Measurements.—-Thirteen measurements made during 1911-12-

13 and -15 agree fairly well and cover the whole range of stage.

Winter Floiv.-—Usually open water conditions obtained all winter.

Accuracy.-—-The results depend mainly on measurements made in previous

years. The two made during 1915 agree fairly well with the old ones.

Discharge Measurements of Salmon River at Falkland.
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Daily Gauge Height and Discharge of Salmon River at Falkland for iQij.

(Drainage area, 350 square miles.)

Day.
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Monthly Discharge of Salmon River at Falkland for 191

5

(Drainage area, 350 square miles.)
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Daily Gauge Height and Discharge of Siwash Creek near Heffley Lake for 1915.

(Drainage area. 7 square miles.)
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Three Mile Creek.—(2080).

Location.—Section 23, township 20, range 21, west 6th meridian: Water

District No. 2.

Records Available.—Gauge readings from June 21 to September 30, 1915.

Drainage Area.—Fifty-five square miles.

Gauge.—Standard 3-foot staff read daily by L. Harris.

Channel.—Gravel and large stones; fairly permanent; water generally

less than one foot deep.

Discharge Measurements.—-Three measurements made during 1915 only

cover part of the range of .-stage. High and low water measurements required.

Accuracy.—Discharges between 3 and 8 cubic feet per second are probably

quite reliable.

Discharge Measurements of Three Mile
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Traxquille River.—(2043)

.

Location.—Section 36, township 20, range 19, west 6th meridian.

Records Available.—July 4 to October 21, 1911; March 29 to September 7,

1912; May 1 to October 31, 1913; May 3 to November 14, 1914; April 1 to

September 30, 1915.

Drainage Area.—Two hundred and thirty square miles.

Gauge.—Standard vertical staff read daily by Eug. Cooney.

Channel.—Straight at the gauge section, about 20 feet wide. Bed of stream

composed of stone and boulders and control is good.

Discharge Measurements.—Gauge height discharge curve was well defined

for 1914 and assumed unchanged for 1915.

Winter Flow.—Ice conditions prevail during December, January and Feb-

ruary.

Accuracy.—No measurements during 1915. Section apparently remained

unchanged from 1911 to 1914 and it is assumed it did not change during 1915.

Discharge Measurements of Tranquille River above Diversions.

Date. Engineer.
Meter
No.
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Daily Gauge Height and Discharge of Tranquille River above Diversions for 1915.

(Drainage area, 230 square miles.)

Day.
April. May. June. July. August. September.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

Gauge
;

Dis-
Height.

I charge.

10

11

12

13

14

15

16
17
18
19
20

21

22
23
24
25

26
27
28
29
30
31

Feet.

0.80
0.82
0.90
0.92
0.95

0.95
1.00
1.02
1.02
1.02

1.25
1.25

1.30
1.40
1.45
1.50
1.60

1.55
1.52
1.47
1.45
1.40

1.42
1.40
1.35
1.37
1.35

Sec.-ft.

15
16
20
22
25

25
30
34
34
34

41
50
60
70
70

80
100
110
125
150

135
130
120
115
100

105
100
90
95
90

Feet.

1.30
1.30
1.30
1.30
1.35

1.37
1.40
1.42
1.37
1.35

1.37
1.27
1.22
1.40
1.60

1.65
1.62
1.62
1.95
2.20

2.05
2.00
1.75
1.65
1.62

1.52
1.47
1.35
1.35
1.30
1.27

Sec.-ft.

80
80
80
80
90

95
100
105
95
90

95
75
65

100
150

150
155
155
250
340

280
265
190
160
155

130
110
90
90
80
75

Feet.

1.25
1.27
1.20
1.17
1.12

1.12
1.12
1.10
1.05
1.05

1.02
1.10
1.20

1.20
1.15
1.10
1.10
1.07

1.60
2.10
1.95
1.80
1.60

Sec.-ft.

70
75
60
55
50

50
50
45
40
40

40
40
40
40
40

35
45
60
55

60
50
45
45
40

150
300
250
205
150

Feet. Sec.-ft.

1.48
1.40
1.30
1.25
1.17

1.12
1.10
1.05
1.05
1.05

1.05
1.25

1.40
1.35
1.28
1.22
1.15

1.10
1.02
1.00
0.92
0.97

0.97
0.97
1.00
1.00
1.00
0.97

120
100
80
70
55

50
45
40
40
40

35
35
35
40
70

100
90
75
65
50

45
35
30
22
27

27
27
30
30
30
27

Feet.

0.97
0.95
0.92
0.90
0.87

0.85
0.85
0.82
0.80
0.77

0.77
0.75
0.72
0.70
0.70

0.70
0.75
0.75
0.77
0.80

0.75
0.72
0.70
0.67
0.67

0.67
0.67
0.65
0.62
0.62
0.62

Sec.-ft.

27
25
22
20
19

18
18
16
15
14

14
13

11

10
10

10
13
13
14

15

13
11

10
9

9

9

9

8

7

7

Feet. Sec.-ft.

0.62
0.62
0.62
0.62
0.62

0.62
0.62
0.62
0.62
0.62

0.62
0.62
0.62
0.65
0.67

0.67
0.65
0.65
0.65
0.62

0.62
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Monthly Discharge of Tranquille River above Diversions for 1915.

(Drainage area. 230 square miles.)
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Discharge Measurements of Whiteivood Creek 2 Miles from Mouth.
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Daily Gauge Height and Discharge of Whitewood Creek 2 Miles from Month for

I9I5-

(Drainage area, 25 square miles.)

Day.
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Monthly Discharge of Whitewood Creek 2 Miles from Mouth for 191$.

(Drainage area, 25 square miles.)
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OKANAGAN DISTRICT.

Adams River.—(2000).

Location.—Section 6, township 23, range 12, west 6th meridian.

Records Available.—July and August 1911; and continuous records since

January 1, 1912.

Drainage Area.—One thousand six hundred square miles.

Gauge.—Gurley Automatic Gauge installed October 17, 1914, to replace

vertical staff gauge previously in use. The frequent changes of the gates in the

dam at the outlet of the lake made it difficult to get reliable results without an

automatic gauge.

Channel.—The meter measurements are made just above the dam where

the channel is suitable; width from 300 to 500 feet, with velocity less than 3.0

feet per second. The gauge is located below the dam with a permanent natural

control and swift water.

Discharge Measurements.—Twelve meter measurements taken during

1911, -13-14-15, well distributed over the whole range of stage except for dis-

charges above 6000 cubic feet per second.

Winter Flow.—Even in very cold weather the river does not seem to freeze

over at the gauge, nor does the water freeze in the gauge well, so that open water

conditions obtain all winter.

Accuracy.—With a rating curve very well defined except for very high dis-

charges and an automatic gauge recording the stage to the nearest hundredth

of a foot every fifteen minutes, the records should be exceptionally accurate.

The recorded flow, however, is not the natural flow of the stream, as it is regulated

by the storage dam at the outlet of the lake.

Discharge Measurements of Adams River below Adams Lake.

Date.
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Daily Gauge Height and Discharge of Adams River below Adams Lake for 1915.

(Drainage area, 1,600 square miles.)

Day.



228 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Monthly Discharge of Adams River below Adams Lake for IQ15.

(Drainage area. 1,600 square miles.)
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Daily Gauge Height and Discharge of Boundary Creek at Greenwood for iqij,

(Drainage area, 125 square miles.)

Day.
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Monthly Discharge of Boundary Creek at Greenwood for IQ15.

(Drainage area, 125 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

March
April
May
June
July
August
September
October
November ...

The period

84
420
600
460
115
80
20
20
20

14
90

255
90
80
14

'.i

14

17

33
286
410
217
94
45
14

17

18

0.26
2.28
3.28
1 71

0.36
0.11

I I

ii 14

600 126 1 Ml

0.30
2.54
3.78
l 94
0.86
0.41
0.12

16
• i 16

im 25

2.030
17.000
25.200
12,000
5.780
2.770

83(1

1,040
1.070

68 620

Brash Creek.—(2070).

Location.—Section 27, township 18, range 8, west 6th meridian; Water

District No. 2; above the intake of the Enderby waterworks system.

Records Available.—Regular records from October 28 to December 31,

1915; two meter measurements in April and September, 1915.

Drainage Area.—Ten square miles.

Gauge.—Standard vertical staff read twice a week by F. H. Hawes, for the

eity of Enderby.

Channel.—Boulders and gravel, water swift at high stages, control should be

permanent.

Discharge Measurements.—Three measurements in 1915 are sufficient to

locate the rating curve for the small range of stage during November and Decem-

ber.

Winter Flow.—Ice conditions exist during the three winter months.

Accuracy.—The results obtained for the last two months of the year should

be quite reliable. The gauge is only read twice a week, but there were no marked

fluctuations.

Co-operation.—Gauge readings are supplied by the city of Enderby.

Discharge Measurements of Brash ( 'reck above Intake.

linnineer.
Meter
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SESSIONAL PAPER No. 25e

Daily Gauge Height and Discharge of Brash Creek above Intake for 191£.
(Drainage area, 10 square miles.)

Day.
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Discharge Measurements. —Three measurements were obtained to define the

rating curve for high stages previous to June 5, and five measurements for the

lower stages occurring after the change.

Winter Flow.—Ice conditions obtain during the three winter months.

Accuracy.—The results obtained before June 5 are subject to some uncer-

tainty; after that date, they should be quite reliable except for discharge above

100 cubic feet per second.

Discharge Measurements of Chase Creek near Chase.

Date. Engineer.
Meter
Xo.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

1915
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Monthly Discharge of Chase Creek near Chase for iQij.

(Drainage area, 120 square miles.)

Discharge m Second-Feet.

Maximum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

June
July
August
September ...

The period

125
41
16

0.72
0.56
0.16
0.10

0.38

0.80
0.65
0.18
0.11

1.74

5.120
4,120
1.170
710

11,120

Crazy Creek.—(2051).

Location.—Section 28, township 23, range 5, west of the 6th meridian.

Drainage Area.—Forty-five square miles.

Records Available.—March 8 to December 13, 1914: March 24 to December
31, 1915.

Gauge.—Standard vertical staff situated on C.P.R. siding bridge.

Channel.—The channel averages about 75 feet in width. Bed of stream is

rocky, and velocities are high.

Winter Flow.—Ice conditions exist on this stream during November, Decem-
ber, January and February.

Discharge Measurements.—Five measurements made during 1913-14-15 agree

fairly well and cover the whole range of stage.

Accuracy.—Results should be quite reliable at all stages.

Discharge Measurements of Crazy Creek near Taft.
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Daily Gauge Height and Discharge of Crazy Creek near Taft for 1915.

(Drainage area, 45 square miles.)

Day.
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Monthly Discharge of Crazy Creek near Taft for iQij

(Drainage area, 45 square miles.)

235

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

April
May. .

June
July
August.
September
October
November.
December

The period

415
620
520
540
205
120
160
110
39

74
205
205
90
32
27
35
29
25

230
386
306
239
57
40
80
53
29

5.10
8.58
6.80
5.31
1.27
0.89
1.78
1.18
0.64

620 25 158 3.51

5.69
9.89
7.59
6.12
1.46
0.99
2.05
1.32
0.74

35.85

13.700
23.700
18.200
14.700
3,500
2.380
4,920
3,150
1,780

86,03 I

Eagle River at Malakwa.— (2010).

Location.—Section 9, township 23, range 6, west 6th meridian.

Records Available.—May 14 to December 31, 1913; January 8 to December

12, 1914; February 7 to December 31, 1915.

Drainage Area.—Four hundred and twenty square miles.

Gauge.—Standard chain gauge situated on highway bridge and read daily

by P. C. Cold.

Channel.—The channel is uniform and straight for 100 yards above and below

the gauge.

Discharge Measurements.—Are made from upstream side of highway bridge.

Velocities are uniform and not too high. Measurements made during 1913-14-15

agree very well and cover the whole range of stage.

Winter Flow.—Partial ice conditions exist on the river during January and

February.

Accuracy.—-The results are considered to be very reliable at all stages.

Discharge Measurements of Eagle River at Malakiva.

!>..! I II I

Meter



236 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Daily Gauge Height and Discharge of Eagle River at Malakwa for iQij.

(Drainage area, 420 square miles.)

Day.
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Monthly Discharge of Eagle River at Malakwa for 191$

(Drainage area, 420 square miles.)
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Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

March
April
May
June
July
August
September. . . .

October
November. . . .

December

The period

880
2,680
4,330
3,670
4,020
2.000
815

1,240
950
400

170
660

1,750
1,650
1,360
780
355
355
355
200

409
1,721
2,806
2,365
2,200
1,174
530
696
533
348

0.97
4.10
6.71
5.63
5.23
2.79
1.26
1.66
1.27
0.83

4,330 170 1,278 3.04

1.12
4.57
7.74
6.28
6.03
3.22
1.41
1.91
1.42
0.96

34.66

25.100
102.400
172.500
141.000
135.300
72.200
31.500
42.800
31.700
21.400

775.900

Granite Creek.— (2064).

Location.—Near Coalmont; Water District Xo. 4.

Records Available.—June 19 to December 31, 1914; April 1 to September 30,

1915.

Drainage Area.—-Forty square miles.

Gauge.—Standard vertical staff gauge graduated in feet and tenths, situated

on footbridge. Read daily by Miss Emily Cook.

Channel.—Channel is straight for 100 feet above and 500 feet below measur-

ing section. Velocity high. Bed of stream is composed of gravel and rock,

considered permanent.

Discharge Measurements.—Six measurements made during 1914 and 1915

agree very well and cover practically all stages.

Accuracy.—Results should be quite reliable at all stages.

Discharge Measurements of Granite Creek near Mouth.

Date.
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Daily Gauge Height and Discharge of Granite Creek at Mouth for 1915.

(Drainage area, 40 square miles.)

Day.
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Kettle River, North Fork.—(2052).

Location.—At Grand Forks; Water District Xo. 5.

Records Available.—June 1 to December 31, 1914; January 1 to December

31, 1915.

Drainage Area.—Six hundred and forty square miles.

Gauge.—Standard vertical staff gauge situated on footbridge, graduated in

feet and tenths, and read daily by Geo. O'Keefe.

Channel.—Channel is straight for 100 yards above and below measuring

section. Velocity high.

Discharge Measurements.—Six discharge measurements made during 1914

and 1915 cover all stages up to 5,000 cubic feet per second.

Accuracy.—During the early spring a pile of slag interfered somewhat with

the accuracy of the results, but a correctionwas made to allow for this condition.

Discharge Measurements of North Fork of Kettle River at Grand Forks.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of North Fork of Kettle River at Grand Forks

for IQ15.

(Drainage area, 640 square miles.)

Day.
January. February. March. April May June.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
Height.

Dis-
charge.

Gauge Dis-
1 It-iuht charge.

Gauge I Dis-
Height. charge.

Gauge Dis-
Height. charge.

20

21

22
23
24

26

26
27
28
29
30
31

Feet.

1.00
1.00
1.00
1.00
1.00

1 00
1 00
1.00
1 0Q
1 00

1.00
0.90
0.90
0.80
0.80

0.90
0.70
0.70
0.80
0.80

0.80
0.80
0.80
0.80
0.80

0.80
0.80
0.80
0.80
0.80
0.80

Sec.-ft.

220
220
220
220
220

220
220
220
220
220

220
180
180
150
150

120
120
120
150
150

150
150
150
150
150

150
150
150
150
150
150

Feet.

0.90
0.90
1.00
1.00
1.00

1.00
1.00
1 10

1 10

1. Ill

1.10
1.10
1.10
1.10
1.10

1 in

1.10
1.10
1.10
1 10

1.10
1.10
1.20
1.20
1.20

1.20
1.20
1.20

Sec.-ft.

ISO

180

220
220

•-'2o

220
260
260
260

260
260
260
260
260

260

260
260
260

260
260
300
300
300.

300
300
300

Feet.

1.20
1.20
1.30
1.30
1.30

1.30
1 30
0.80
1.30
1 in

1.40
1.50
1.50
1 50
1.50

1 . 50
1.50
l.-.o

1.50
1.50

2 00
3.00
3 . 20
3.40
3.40

3.90

Sec.-ft.

300
300
340
340
340

340
340
150
340
385

385
435
435
435
435

435
435
435
435
435

690
1,350
1,510
1.680
1.680

1,510
1,350
1,350
1,600
1,830
2,200

Feet.

4.10
4.20
4.30
4.40
4.50

4.00
I

II!,

I 11(1

4.20
4.90

Sec.-ft.

5,100
4,420

2.650

2,650
2,490
2,350
2,350

2,490
2,650
2,850
3.050
3.270

3.520
1,260

6,090
7,790
7.150

4.750
3.800
2,850
2.5 70

2.420

2,350
2,350
2,350
2,650
4.420

Feet.

4.70
4.40
4 15

4.00
t 15

5. 55
5.55
5.65
5.80

5.20
5.20
6.10
6.15
5.90
5.65

Sec.-ft.

3,800
3,050
2,570

2 :>7'i

3.520

4.100
4,100
4.100

4.420
1.750
5,290
5.880
6.300

I..:' in

6.940
7,360

7.570
7.150
6,720
6,300
5,480

5,480
5.480
9,350
0.570
8.450
7,360

Feet.

5.30
5.15
1 7o

l 1

1 40

1.20
4.10
I on
1 n

3 75

3 . 55

3 21'

8.10
3.00
3.00
3.00

; in

2 80

2 7o

2.60
2.70

2.80
2.80

Sec.-ft.

5.880
5.200

3,050

2,490

1.590
1 510

1.430
1,480
1.35C
1.350
1.350

1.350
1.270
1.200
1.200
1.130

1.060
1.130
I.2011

1.200
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Monthly Discharge of North Fork of Kettle River at Grand Forks for 1915.

(Drainage area, 640 square miles.)

241

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February. . . .

March
April
May
June
July
August
September. . .

October
November. . .

December. . .

.

The vear

220
300

2,200
7,790
9.570
5,880
1,430
870
120
100
120
110

120
180
150

2.350
2,350
1,060
870
120
85
60

100
100

174
256
781

3,477
5,666
2,042
1,130
426
89
87

114
104

0.27
0.40
1.22
5.43
8.85
3.18
1.76
0.66
0.14
0.14
0.18
0.16

9,570 60 1,195 1.87

0.31
0.42
1.41
6.06

10.20
3.55
2.03
0.76
0.16
0.16
0.20
0.19

25.45

10.700
14.200
48.000

207.000
348,000
121,500
69,500
26.200
5,300
5,400
6.800
6,400

869.000

Kettle River, West Fork.—(2045).

Location.—Near Westbridge ; Water District No. 5.

Records Available.—February 23 to September 30, 1914; January 1 to

February 6 and March 29 to December 31, 1915.

Drainage Area.—Six hundred and ninety square miles.

Gauge.—Standard vertical staff gauge, graduated in feet and tenths, read

daily by R. Demazes.

Channel.—Channel is straight for 500 feet above and below measuring

section. Bed composed of gravel and boulders.

Discharge Measurements.—Five measurements made during 1914 and 1915

agree very well and cover all stages to a discharge of 1,300 cubic feet per second.

Winter Flow.—Partial ice conditions prevailed during February and March.

Discharge Measurements of Kettle River, West Fork, at Westbridge.

Date.
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Daily Gauge Height and Discharge of Kettle River at Westbridge for 1915.

(Drainage area, 690 square miles.)

Day.
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Monthly Discharge of Kettle River at Westbridge for IQI$.

(Drainage area, 690 square miles.)
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Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

s; .ire
mUe-

Run-Off.

Dt--.'-

m ncba
on

ires.

Total
in

acre-feet.

Januar>-. . .

February . .

March. . . .

April
May
June. . .

.

July
August. . .

September

.

October. .

.

November

.

December.

.

230 130 175 0.25 : :-v :

The period

1.640
2.880
2,020
975
550
120
185
275
260

290
1.060
400
340
110
80
80
80
100

904
1,848
857
560
247
94

108
148
176

2,880 s'j 512

1.30
2.67
1.24
0.81
0.38

14
0.16
0.21
0.25

0.74

1 45
3.08
1.38

93
41
15

0.18
0.24
0.29

i\

J":;".".

: : 4 .

5 : :

:

A i..
15.200

:

:
-

6.640
8.800

11 MM

::: :-:-:

Kettle River, near Nicholson's Bridge.—(2046).

Location.—Near Kettle Valley Water; District No. 5.

Records Available.—March 1 to December 11, 1914; February 18 to Novem-
ber 30, 1915.

Drainage Area.—Two thousand one hundred and eighty square miles.

Gauge.—Standard vertical staff gauge, graduated in feet and tenths, situated

on pier of highway bridge, and read daily by X. Whiting, rancher.

Channel.—Average width, 150 feet; bed of stream gravel and sand, and
considered permanent. Velocity high ; control good.

Discharge Measurements.—Six measurements made during 1914 and 1915

agree very well and cover all ranges of stage up to 7,000 cubic feet per second.

Winter Flow.—Ice conditions exist during January, February and December.
Accuracy.—Results should be quite reliable at all stages.

Discharge Measurements of Kettle River at Nicholson's Bridge.

Date.
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Daily Gauge Height and Discharge of Kettle River at Nicholson's Bridge for 1915.

(Drainage area, 2,180 square miles.)

Day.
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Monthly Discharge of Kettle River at Nicholson s Bridge for 191

5

(Drainage area, 2,180 square miles.)
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Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

March
April
May
June
July
August
September
October
November. . . .

The period

690
5,320
8,080
5,000
3,580
1,600
270
515
430

170
720

4,040
1,480
1,440
280
180
165
330

300
2,928
5,521
2,603
2,050
683
225
268
381

0.14
1.34
2.53
1.19
0.94
0.31
0.10
0.12
0.17

,080 165 1,662 0.76

0.16
1.50
2.92
1.33
1.08
0.36
0.11
0.14
0.19

79

18,400
174.000
339,000
155,000
126,000
42,000
13,400
16,500
22.700

907,000

Kettle River, at Carson.—(2049).

Location.—At Carson; Water District No. 5.

Records Available.—September 5 to December 31, 1913; January 1 to 22,

February 25 to December 9, 1914; March 1 to November 30, 1915.

Drainage A rea.—Three thousand and ten square miles.

Gauge.—Chain gauge on highway bridge, 4 miles from Grand Forks.

Channel.—Straight at measuring section; bed of stream, gravel and sand;

control good.

Discharge Measurements.—Measurements are made from highway bridge.

Six measurements made during 1914 and 1915 agree very well and cover the whole

range up to 8,000 cubic feet per second.

Winter Flow.-—Partial ice conditions prevail during December, January and

February.

Accuracy.—Accuracy is considered good, and results should fall within 10

per cent.

Discharge Measurements of Kettle River at Carson.

Engineer.
Meter
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Daily Gauge Height and Discharge of Kettle River at Carson for IQ15.

(Drainage area, 3,010 square miles.'*

Day.
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Monthly Discharge of Kettle River at Carson for 1915.

(Drainage area, 3,010 square miles.)
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Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

March. . . .

April
May
June
July
August. . .

September

.

October
November

.

The period

.

620
5,000
9,560
6,340
3,630
2,180
520
685
620

320
760

4,100
1,930
1,780
460
345
320
320

414
2,930
5,980
3,274
2,392
1,003
389
422
460

0.14
0.97
1.98
1.08
0.79
0.33
0.13
0.14
0.15

9,560 320 1,918 0.63

0.16
1.08
2.28
1.20
0.91
0.38
0.14
0.16
0.17

6.48

25.500
174.000
368,000
195,000
147,000
61.600
23,100
26,000
27.400

1,047.600

Manson Creek.—(2074).

Location.—Section 14, township 23, range 10, west 6th meridian.

Records Available.—Apr \\ 26 to September 30, 1915.

Drainage Area.—Twenty-four square miles.

Gauge.—Vertical staff read daily by H. Noakes.

Channel.—Rocks and gravel; current swift at high water.

Discharge Measurements.—Four measurements were taken during 1915.

The two highest ones do not agree very well and are much below the highest

stage for the season.

Winter Flow.—This stream is used for irrigation only, and no attempt is

made to keep up the records during the winter.

Accuracy.—Rather poor except at low water. The stream is not considered

of very great importance.

Discharge Measurements of Manson Creek I Mile from Mouth.

Date.
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Daily Gauge Height and Discharge of Manson Creek i Mile above Mouth for igi5 .

(Drainage area. 24 square miles.)

Day.
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Gauge.—Vertical staff gauge read semi-weekly by H. Hoffman.

Channel.—The stream bed is composed of large rocks and boulders.

Discharge Measurements.—Seven measurements made during 1911-12 and

1915 agree very well and cover all ranges of stage for 1915.

Accuracy.—Except for the fact that the gauge readings are not taken every

day. the results should be quite reliable. However, there are diversions above

the station which affect the flow for part of the irrigation season.

Winter Flow.—Ice conditions prevail during last half of December, January.

Februarv and March.

Discharge Measurements oj Niskonlith Creek near Mouth.

Date. Engineer.
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Okanagan River, at Okanagan Falls.—(2088).

Location.—Three hundred feet above Okanagan Falls; Water District No. 4.

Records Available.—April 8 to December 31, 1914; at original station near

Fairview; January 1 to December 31, 1915, at Okanagan Falls.

Gauge.—The gauging station was transferred on March 17, 1915, from its

original location near Fairview to its present position above Okanagan Falls, on

account of the shifting channel at the old station. Gauge readings for 1915,

prior to the change, have been transferred to the new station. A standard vertical

staff gauge six feet long has been installed and is read four or five times a week by

A. S. Hatfield, stage driver.

Channel.—The bed of the stream at the gauge is composed of clean gravel

and the current is moderately slow at all stages. An excellent control is formed

by the brink of the falls.

Discharge Measurements.—Four meter measurements have been taken

during 1915 and they cover the entire range of stage except between discharges

of 500 and 1,000 cubic feet per second.

Winter Flow.—Open water conditions obtained all year round during 1915.

Accuracy.—The results should be quite reliable and within the limits of

error indicated for the various months.

Discharge Measurements of Okanagan River at Okanagan Falls.
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Daily Gauge Height and Discharge of Okanagan River at Okanagan Falls for igi5

.

(Drainage area, 3,000 square miles.)
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Monthly Discharge of Okanagan River at Okanagan Falls for icjij.

1 Drainage area, 3,000 square miles.)
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Month.

January
February

.

March
April
May
June
July
August
September.
October
November. . .

December. . .

The year

Discharge in Second-Feet.

Maximum.

520
442
442
600

1,160
1,120
910
840
630
520
470
460

1.160

Minimum.

465
420
400
400
600
880
810
660
52D
460
430
4IID

400

Mean

485
433
426
497
850
066
857
737
570
473
451
429

59S

Per
square
mile.

16
0. 14

0.14
0.16
0.28
0.32
0.28

25
1!)

0.16
0.15
0.14

0.20

Run-Off.

Depth
in inches

Drainage
area.

0.19
0.15
0.16
0.18
0.33
0.36
0.33
0.29
0.21
0.18
0.17
0.16

2.71

Total
in

acre-feet.

29,800
24,000
26,200
29,600
52,300
57,500
52.700
45,300
33,900
29,100
26,800
26,400

433.600

Ross Creek.—(2077).

Location.—Two miles from mouth ; section 20, township 23, range 9, west 6th

meridian.

Records Available.—April 27 to September 30, 1915.

Drainage Area.—Fifty-six square miles.

Gauge.—Vertical staff read daily by Jas. Tetlow.

Channel.—Rocks and gravel, deep pool at the gauge.

Discharge Measurements.—Four measurements made during 1915 define

the rating curve between discharges of 180 and 240 and also at 7 cubic feet per

second

.

Accuracy.—"C" (on account of insufficient measurements at certain stages).

This stream is not considered very important.

Discharge Measurements of Ross Creek 2 Miles from Mouth.

Date.
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Daily Gauge Height and Discharge of Ross Creek 2 Miles from Mouth for 1915.

Day.
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Monthly Discharge of Ross Creek 2 Miles from Mouth for iqi$ .

(Drainage area, 56 square miles.)
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Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

May
June
July
August
September. . . .

October
November. . . .

December

The period

370
245
305
84
29
97
72
29

190
125
72
11

11

3

11

11

281
183
129
36
13
32
31
17

5.02
3.27
2.30
0.64
0.23
0.57
0.55
0.30

370 BO 1.61

5.79
3.65
2.65
0.74
0.26
0.66
0.61
0.35

14.71

17.300
10.900
7,930
2,210
770

1,970
1,840
1.040

43,960

Scotch Creek.—(2079).

Location.—Three miles from mouth; section 3, township 23, range 11, west
6th meridian; Water District No. 2.

Records Available.—April 27 to December 31, 1915.

Drainage Area.—Two hundred and forty-five square miles.

Gauge.—Standard vertical staff read three times a week by A. Stegel.

Channel.—Small boulders, current swift.

Discharge Measurements.—Five measurements made during 1915 define the

rating curve for discharges between 800 and 1,300 and also for 100 cubic feet per

second.

Winter Flow.—Ice conditions during winter months.

Accuracy.—"C" (on account of insufficient measurements at certain stages).

This stream is not considered very important.

Discharge Measurements of Scotch Creek 3 Miles from Mouth.

Date.
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Daily Gauge Height and Discharge of Scotch Creek J Miles above Mouth for IQ1$.

(Drainage area, 245 square mites.)

Day.
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Monthly Discharge of Scotch Creek J Miles from Mouth for iqi$.

(Drainage area. 245 square miles.)
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Month.

Discharge in Second-Feet.

Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

May
June
July
August. . .

September.
October. .

.

November

.

December

The period

.

1,470
1.090
1.200
405
125
360
280
135

1,030
630
425

1.235
869
632
180
63

159
133
70

5.04
3.55
2.58.
0.73

x

0.26
0.65
0.54
0.28

1.47H 4i; 1.70

5.81
3.96
2.97
0.84
0.29
0.75
0.60
0.33

15.55

75,900
51,700
38,860
11.070
0.750
9,780
7,910
4.300

203.270

Seymour River.—(2061).

Location.—Near the head of Seymour Arm; Water District No. 2.

Records Available.—August 17 to December 11, 1914; March 8 to December

31. 1915.

Drainage Area.—Two hundred and fifty square miles.

Gauge.—Chain gauge suspended over river on a substantial pole; read

daily during freshet period and three times a week during the rest of the season.

F. G. Bergen, gauge reader.

Channel.—Rocks and gravel; water swift.

Discharge Measurements.—Made from cable car installed May 1, 1915;

previous measurements from boat. Nine measurements during 1914 and 1915

agree very well and cover practically all stages except for discharge above 2,200

cubic feet per second.

Winter Flow.—Ice conditions obtain during the three winter months.

Accuracy.—"C." There was some trouble with the chain gauge; discharges

above 2,200 cubic feet per second are somewhat uncertain.

Discharge Measurements of Seymour River 2 Miles from Mouth.

Date.
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Daily Gauge Height and Discharge of Seymour River 2 Miles from Mouth for 1914.

(Drainage area, 250 square miles.)

Day.
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Daily Gauge Height and Discharge of Seymour River 2 Miles from Mouth for IQ15.

(Drainage area, 250 square miles.)

Day.
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Monthly Discharge of Seymour River 2 Miles from Mouth for 1915.
(Drainage area, 250 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

April
May
June
July
August
September. . . .

October
November. . . .

December

The period

0,030
3.320
3,690

1.550
910

1,110
850
420

930
1,710
1.630
1.470
730
360
390
330
280

1.805
2,545
2.413
2.093
1,082
605
708
519
351

7.21
10.20
9.65
8.37
4.32
2. 41'

2.83
.' Us

1.40

8.04
ll.7fi

10.77
9.64
4.98
2.70
3.26
2.32
1.61

107,400
156,500
143,600
128,700
66,500
36,000
43,530
30,880
21,580

3,690 2 SO 1,347 5.39 .-,.-, OS 734.690

Shuswap River, at Enderby.— (2034).

Location.—Section 26, township 18, range 9, west of 6th meridian.

Records Available.—August 25 to November 10, 1911 ; March 1 to December
31, 1912; April 1 to December 31, 1913; January 1 to December 31, 1914;

January 1 to December 31, 1915.

Drainage Area.—One thousand six hundred and fifty square miles.

Gauge.—A standard vertical staff gauge situated on highway bridge, and
read daily by D. Mowat.

Channel.—The channel is straight for 100 yards at section. The rise and
fall of the river each year is about 10 feet. Control is good.

Winter Conditions.—During 1915 the river remained open throughout the

winter except for a few days in January, February and December.

Discharge Measurements.—Thirteen well-distributed measurements have

been obtained during 1911-12-13 and -15. Measurements were made from boat

except during high water, when they were made from bridge.

Accuracy.—"A" and "B." The returns are considered to be quite accurate

for practically all stages.

Discharge Measurements of Shuswap River at Enderby.

Date.
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Daily Gauge Height and Discharge of Shuswap River at Enderby for 191$.

(Drainage area, 1,650 square miles.)

Day.
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Monthly Discharge of Shuswap River at Enderby for 1915.

(Drainage area, 1,650 square miles.)



BRITISH COLUMBIA HYDROMETRIC SURVEY 263

SESSIONAL PAPER No. 25e

Daily Gauge Height and Discliarge of Similkameen River at Ashnola for iqij.

(Drainage area, 2,320 square miles.)

January. February. March. April. May. June.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
Height

Dis-
charge.

Gauge
Height

Dis-
charge.

Gauge
Height

Dis-
charge.

Gauge Dis-
Height . charge.

Feet.

-0.35
-0.35
-0.40
-0.37
-0.30

-0.30
-0.32
-0.30
-0.27
-0.32

-0.37
-0.40
-0.40
-0.40
-0.42

-0.47
-0.50
-0.50
-0.50
-0.57

-0.60
-0.70
-0.70
-0.70
-0.70

-0.80
-0.80
-0.90
-0.90
-0.90
-0.90

Sec.-ft.

420
420
400
410
450

450
440
450
410
440

415
400
400
400
390

365
350
350
350
320

310
270
270
270
270

230
230
190
190
190
190

Feet.

-0.82
-0.75
-0.65
-0.55
-0.52

-0.52
-0.52
-0.55
-0.55
-0.55

-0.55
-0.60
-0.60
-0.60
-0.65

-0.62
-0.60
-0.60
-0.60
-0.60

-0.60
-0.67
-0.72
-0.65
-0.57

-0.55
-0.60
-0.55

Sec.-ft.

220
250
290
330
340

340
340
330
330
330

330
310
310
310
290

300
310
310
310
310

310
280
260
290
320

330
310
330

Feet.

-0.50
-0.47
-0.47
-0.52
-0.55

-0.55
-0.57
-0.60
-0.60
-0.57

-0.55
-0.60
-0.55
-0.55
-0.52

-0.47
-0.40
-0.35
-0.35
-0.35

-0.35
-0.25
0.02
0.77
0.17

-0.05
-0.05
-0.05
-0.02
0.05
0.10

Sec.-ft.

350
365
365
340
330

330
320
310
310
320

330
310
330
330
340

365
400
425
425
425

425
480
660
770
770

610
610
630
580
720

Feet.

0.07
0.22
1.00
1.77
1.57

1.37
1.40
1.40
1.22
1.12

1.22
1.35
1.80
1.77
1.75

2.05
2.62
2.95
3.15
3.47

2.20
2.20
2.12
2.30
2.20

Sec.-ft.

700
810

1.500
2.380
2,140

1.900
1.940
1,940
1.730
1.630

1.730
1,880
2,420
2,380
2,360

2,735
3.620
4.300
4.840
5,790

3,970
3,270
2,940
2,870
2,800

2,940
2,940
2,830
3,090
2.940

Feet.

1.97
1.82
1.87
2.07
2.20

2.45
2.92
3.15
3.12
3.05

2.42
2.22
2.55
3.12
3.40

3.37
3.30
3.15
3.10
3.27

2.97
2.75
3.07
2.97
2.72
2.47

Sec.-ft.

2.630
2.445
2.507
2,760
2.940

3.320
4,230
4.840
4.760
4,560

3,580
3.090
2,970
3.490
3,440

3,270
2,970
3,490
4,760
5,570

5,480
5.270
4.840
4,700
5,180

4,350
3.870
4.620
4.350
3.810
3.350

Feet.

2.47
2.37
2.25
2.27
2.37

2.60
2.55
2.37
2.05
1.92

1.97
1.87
1.85
1.85
1.85

1.77
1.75
1.67
1.55
1.42

1.32
1.30
1.30
1.45
1.42

1.27
1.15
1.15
1.10
1.00

Sec.-ft.

3.350
3,190
3,010
3,040
3.190

3,580
3,490
3,190
2.730
2.570

2,630
2,510
2.480
2,480
2,480

2.380
2.360
2.260
2.120
1,960

1.840
1.820
1.820
2,000
1.960

1.790
1,660
1,660
1.600
1,500
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Monthly Discharge of Similkameen River at Ashnola for iqi$.

(Drainage area, 2.320 square miles.

)

Discharge in Second-Feet.

Per
square
mile.

Ri v-< li i .

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January
February
March
April
May
June
July
August
September. . .

October
November . . .

December. . .

The year

450
340
770

5,790
5.570
3.580
1,710
1.660
520

1,940
1,400
570

190
'J-.' (i

310
700

2,445
1,500
910
400
260
375
400
340

343
308
453

2.644
3,918
2.422
1.293

745
404
694
675
476

0.15
0.13
0.19
1.14
1.69
1.05
0.56
0.32
0.17
0.30
0.29
0.20

5,790 190 1,198 0.52

0.17
0.14
0.22
1.27
1.95
1. 17

0.65
ii 37
0.19
0.35
0.32
0.23

7.03

21,100
17,100
27,800
157,000
241,000
144.000
79.500
45,800
24,000
42.700
40,200
29,300

869.500

South Similkameen River.— (2063).

Location.—At Princeton; Water District No. 4.

Records Available.—May 14 to December 19, 1914; March 22 to November

30, 1915.

Drainage Area.—Four hundred and forty square miles.

Gauge.—Standard chain gauge situated on the highway bridgehead, by J.

J. Priest, of Princeton.

Channel.-—-Average width of channel at measuring section is about 170 feet.

Bed of stream is of gravel, with a few boulders, and not liable to shift.

Discharge Measurements.—Made with cable and 30-pound weight. The
gauge height discharge curve is very well rated by well-distributed meterings.

Winter Flow.—Ice conditions existed during January, February and Decem-

ber.

Accuracy.—"A" and "B." Results should be quite reliable at all stages.

Discharge Measurements of South Similkameen River at Princeton.

Date.
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Daily Gauge Height and Discharge of South Similkameen River at Princeton for

I9I5-

(Drainage area. 440 square milesj

Day.
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Monthly Discharge of South Similkameen River at Princeton for 191$.

(Drainage area, 440 square miles.)
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South Thompson River, at Chase.—(2042).
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Location.—Section 35, township 21, range 13, west 6th meridian.

Records Available.—April 22 to July 31, 1911; April 10 to December 31,

1912; April 12 to December 31, 1913; January 1 to 27, March 24 to December
31, 1914; January 1 to December 31, 1915.

Drainage Area.—Seven thousand square miles.

Gauge.—A vertical staff gauge is read daily by Mr. W. H. Spencer of the

Adams River Lumber Company, Chase, B.C.

Channel.—Above the measuring section river broadens out into Little Shus-

wap lake. Below section, river is straight for 200 yards.

Discharge Measurements.—Twenty well-distributed measurements have been
made during 1911-12-13-14-15. Measurements are made from cable and boat.

Winter Conditions.—The Thompson, at Chase, remains partially open
throughout the year except during severe winters.

Accuracy.—"A." The' accuracy of returns is considered to be very high for

all stages.

Discharge Measurements of South Thompson River at Chase.

Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

1911
Oct. 30

1912
Mar
May 18
June 13
June 21
July 24
Sept. 5

1913
May 12
June 10
July 7

Oct. 22
1914

Mar. 31
1915

Feb. 24
April
May
June
J Lib-

July
July
July

C E. Richardson

C. E. Richardson
C. E. Richardson
C E. Richardson
C E. Richardson
C. E. Richardson
C E. Richardson

Richardson & Elliott ....
H. J. E. Keys
H. J. E. Keys
K. G. Chisholm

Dann & Chisholm

E. H. Tredcroft
K. G. Chisholm
F. R.Archibald
E. M. Dann
Tredcroft & McNaughton
Tredcroft & McNaughton
Archibald & Mason
Archibald & Mason

1,048

,047
048
,048

048
048
049

048
057
057
055

1,505

923
915
673
055
915
915
055
055

415

397
465
465
495
465
445

460
500
500
420

358

374
420
515
490
499

488
489

Sq. ft.

4,450

3,710
6.490
7,190
7,600
6,200
5,180

8,390
7.850
4,380

3,610

3,630
4,570
7,050
7,000
5,630

6,630
6,680

Ft. per sec.

1.30

0.68
3.03
4.29
4.46
3.18
2.25

2.26
4.50
4.10
1.51

0.77

0.69
1.70
3.35
3.49
4.02

3.09
3.42

3.46

1.95
8.25
9.91
10.75
7.75
5.73

6.25
12.27
10.75
4.37

2.58

2.30
4.89
8.50
8.9S
8.60
7.75
8.35
8.46

Sec. -ft.

5,780

2.380
19,600
30,800
33,800
19,600
11.600

13.100
38,100
32.400
6.630

2.790

2.510

23.000
24.400
22.600
21.100
20.500

Note.—All measurements are referred to new gauge installed March 24th, 1914.
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Daily Gauge Height and Discharge of South Thompson River at Cliase for 1915.

(Drainage area, 7,000 square miles.)

Day.
January. February. April. June.

in

11
12

13

14

15

16

17

18

19

20

21
22
23
24
23

26
27
28

29
30
31

Gauge Dis-
Height . charge.

Feet.

3.5
3.5
3.4
3.4
3.4

3.3
3.3
3.3
3.3
3.3

3.1
3.1
3.1
3.0
3.0

3.0
2.9
2.8
2.8
2.8

2.8
2.7
2.7
2.7
2.7
2.7

Gauge Dis-
Height . charge.

Sec. -ft.

4.200
4.200
4,010
4.010
4,010

3.830
3,830
3,830
3.830
3,830

3,830
3.830
3.830
3,660
3,660

3.500
3.500
3.500
3,350
3.350

3,350
3.210
3.080
3,080
3,080

3,080
2,960
2.960
2.960
2,960
2.960

Feet.

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.5
2.5

2.4
2.4
2.4
2.4
2.4

2.4
2.4
2.4
2.3
2.3

2.3
2.3
2.3
2,

2

Gauge
Height

Sec.-ft.

2,850
2.S50
2.850
2.850
2.850

2.850
2.850
2.850
2,750
2,750

2,670
2.670
2.670
2.670
2,670

2,670
2,670
2,670
2.590
2 ,590

2,590
2.590
2.590
2.590
2,590

2,590
2.590
2.590

2.2
2.2
2 2

2.2
O 9

2.4
2.4
2.5
2.5
2.5
2.6

Dis-
charge.

Gauge
Height

Sec.-ft.

2,510
2.510
2,510
2.510
2.510

2.510
2.510
2.510
2,510
2,510

2,510
2,510
2.510
2.5 10

2,510

2,510
2,510
2,510
2.510
2.510 •

2,590
2.590
2,590
2,590
2,670

2,670
2.670
2,750
2.750
2.750
2,850

3.2
3.4
3.5
3.6
3.7

Dis-
charge.

Gauge
Height

s.-, -ft

2.850
2.960
3.080
3,210
3.500

3.660
t. Din
4,2011

4.400
4.610

4,830
5.060
5.300
5,300
5.560

5,830
6.400
6,700
7,310
7.620

8,250
8,900
9,250
9.650
10,000

10,000

10,400
10.750
10.750
1 1.200

Feet.

6.0
6.0
6.1
6.2
6.4

6.9
7. 1

7.3
7.4
7.6
7.7
7.9

8.0
8.2
8.2
8.3
8.5

9 2

Dis-
charge.

Gauge
Height.

Sec.-ft.

12.000
12.000
12.400
12.800
13,600

13.600
14.000
14.800
15,700
16,500

17,400
17.800
18.700
19,100
20,000

20.500
21.300
21.300
21.800
22.700

23.600
24,500
25,000
25.500
25.900

25,900
26.300
26.300
26.300
26,800
26,800

Feet.

9.3
9.3
9.2
9.2

9.0
8.9
8.8
8.7
8.6

8.6
8.5
8.6
8.6
8.5

Dis-
charge.

Sec.-ft.

26,300
26,300
25,900
25,900
25,900

25,900
25,900
25.900
25.400
25.400

25,000
24,500
24,000
23.600
23,100

23,100
22,700
23.100
23,100
22,700

22,700
22.200
21,800
21,300
21.300

21.300
21.300
22,200
22,700
22,700
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Monthly Discharge of South Thompson River at Chase for IQ15.

(Drainage area. 7.000 square miles.)
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Discharge in Second-Feet.

January
February
March
April
May
June
July
August
September. . .

October
November. . .

December. . .

The year

4.200
2.850
2,850
11,200
26.800
26,300
23,100
20,500
10.0011

5.700
5.300
4.40H

26.800

2.060
2.590
2,510
2,850

12,000
21.300
20.900
10,400
5.830
4,830
4,610
3,830

2,510

Mean.

3.525
2.700
2,570
6,518

20,029
23.770
22.450
14,600
7.445
5,0 !•">

5.020
4.190

1I.S22

Per
square
mile.

0.50
0.39
0.37
0.93
2.86
3.40
3.20
2 .

os

1.06
0.72
0.72
0.60

1.40

Run-Off.

Depth
in inches

Drainage
area.

0.58
0.40
0.42
1.04
3.30
3.79
3.69
2.40
1.18
0.83
0.80
0.69

19.12

acre-feet.

217.000
150,000
158,000
388,000

1,231,000
1,414.000
1.380,000
898,000
443,000
310,000
299,000
258.000

7.146.000



270 DEPARTMENT OF THE INTERIOR

7 george v, a. 1917

Tulameen River.—(2062).

Location.—At Coalmont; Water District No. 4.

Records Available.—May 15 to October 3, 1914; April 11 to December 31, 1915.

Drainage Area.—Four hundred square miles.

Gauge.—Chain gauge. Brass jack chain and 3-pound sash weight on down-
stream side of bridge at measuring section, read by J. J. Currie.

Channel.—Straight for about 700 feet at measuring section. Bed of stream
of clean gravel and permanent. Average width about 100 feet.

Discharge Measurements.—Eight discharge measurements made during 1914
and 1915 agree very well indeed and cover all stages.

Winter Flow.—No winter records have been made. Ice conditions prevail

on this river during the latter part of December, January and February.

Accuracy.—"B." Results should be fairly reliable. The only disturbing

element was some trouble with the chain gauge.

Tulameen river. Gauging station at highway bridge.

Discharge Measurements of Tulameen River at Coalmont.

Date.
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Daily Gauge Height and Discharge of Tulameen Creek at Coalmont for 1915.

(Drainage area, 400 square miles.)

Day.
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Monthly Discharge of Tulatnecn River at Coahnont for IQ15.

(Drainage area, 400 square miles.)
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Daily Gauge Height and Discharge of Twentymile Creek above Intake for IQ15.

(Drainage area, 120 square miles.)

Day.
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ASHCROFT DISTRICT.

Barnes Creek.—(2001).

Location.—Section 23, township 20. range 24, west 6th meridian.

Records Available.—April 26 to September 14. 1912; May 1 to December

14. 1913; April 1 to December 8, 1914; April 1 to September 30, 1915.

Drainage Area.—Thirty-eight square miles.

Gauge.—Standard vertical staff gauge, graduated in feet and tenths, and read

daily by C.. Crossley.

Channel.—Channel straight at measuring section. Velocity medium. Bed

of stream permanent.

Discharge Measurements.—Seven measurements made during 1913-14-15

cover all stages but the peak of the freshet, and agree fairly well.

Winter Flow.—Ice conditions prevail on this stream during January, Feb-

ruary and March.

Accuracy.—"C" and "D." Fairly good except for discharges above 50

cubic feet per second.

Discharge Measurements of Barnes Creek above Barnes Lake.

Date.

1913
May
June 13

Aug. 14
1914

July 6
1915

Mar. 31

May 3

Aug. 21

Engineer.

G. Chisholm . .

G. Chisholm
G. Chisholm . . .

B. Corbould...

R. Archibald . . .

R. Archibald. . .

L. McNaughton

Meter
No.

055
055
055

1,915

.673

.673

.915

10.0
9.0
7.5

in ii

12.5
6.5

Area of
Section.

Sq. ft.

5.0
4.9
3.7

4.0

3.4
7 ii

5.0

Mean
Velocity.

Ft. per sec.

1.05
1.1 ti

1.09

0.75

1.12
2.01
0.90

Gauge
Height.

0.43
0.45
0.40

0.35

0.45
0.72
0.47

Discharge.

Sec. -ft.

3.0

3.9
15 4

4 5
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Daily Gauge Height and Discharge of Barnes Creek above Barnes Lake for iQij.
(Drainage area, 38 square miles.)

Day.
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Discharge Measurements.—Three measurements made during 1915 do not

cover the higher stages (above 21 cubic feet per second), and no attempt has been

made to complete these for this report. After another year's field work it should

be possible to make use of these higher gauge readings if there is no shift in the

channel.
|

Winter Flow.—Ice conditions exist during the three winter months.

Accuracy.—" B." The discharges which have been completed should be

fairly reliable.

Discharge Measurements of Beaver Creek 3 Miles from Mouth.

Date.
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Monthly Discharge of Beaver Creek J Miles from Mouth for iqij.

(Drainage area, 83 square miles.)
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Daily Gauge Height and Discharge of Bonaparte River near Cache Creek for 1915.

(Drainage area, 2,000 square miles.)

Day.
January. February. March. April. May. June.

Gauge
Height

.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

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

Feet. Sec.-ft. Feet. Sec.-ft.

1.35

1.35
1.35
1.35
1.35
1.40

1.30
1.30
1.35

155

155
155
155
155
170

140
140
155

Feet.

1.40
1.35
1.35
1.30
1.30

1.30
1.30
1.30
1.3Q
1.25

1.25
1.25
1.25
1.20
1.15

1.20
1.27
1.42
1.32
1.37

1.37
1.37
1.37
1.37
1.37

1.27
1.27
1.27
1.25
1.25
1.27

Sec.-ft.

170
155
155
140
140

140
140
140
140
125

125
125
125
115
100

115
135
175
145
160

160
160
160
160
160

135
135
135
125
125
135

Feet.

1.22
1.27
1.32
1.32
1.32

1.35
1.37
1.40
1.40
1.40

1.40
1.40
1.40
1.40
1.42

1.45
1.47
1.50
1.52
1.60

1.55
1.55
1.50
1.45
1.45

1.45
1.42
1.40
1.40
1.35

Sec.-ft.

120
135
145
145
145

155
160
170
170
170

170
170
170
170
175

185
190
200
200
225

210
210
195
185
185

185
175
170
170
155

Feet.

1.35
1.35
1.35
1.35
1.35

1.35
1.30
1.30
1.32
1.42

1.47
1.50
1.50
1.52
1.67

1.72
1.75
1.85
2.17
3.05

3.05
2.95
2.87
2.92
3.00

2.87
2.80
2.77
2.67
2.60
2.60

Sec.-ft.

155
155
155
155
155

155
140
140
145
175

190
195
195
200
245

255
265
295
390
815

815
730
675
710
765

675
630
620
570
540
540

Feet.

2.55
2.47
2.37
2.35
2.25

2.10
2.10
2.05
2.05
2.05

2.02
2.10
2.17
2.17
2.15

2.12
2.10
2.05
2.00
2.02

2.05
2.50
2.72
2.82
2.97

Sec.-ft.

520
490
455
445
415

400
390
400
385
365

365
365
355
355
355

345
365
390
390
385

375
365
355
335
345

355
500
590
645
745
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Daily Gauge Height and Discharge of Cache Creek below Diversion to Eightmile

Creek for 1914.

Day.

11

12

13
1 1

15

16
17
is

19
20

21

22
23
24
25

26
27
>
29
30
31

(Drainage area, 35 square miles.)

May.

Gauge
Height.

Feet.

Dis-
charge.

Sec.-ft.

1.10

1.05

1. 05

1.10

K30

1.70

K70

1.60

1.40
1.40
1.40

16

15

14

13

13

13
14

16

23
30
in

60

70
70
;n

65
59

52
46
39
39
:w

33

June.

Gauge
Height

Feet.

Dis-
charge.

1.10

1.10

1.10
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Diversion from Cache Creek to Eightmile Creek.—(2072 j.

Location.—Section 12, township 22, range 24, west 6th meridian; Water

District Xo. 2. This diversion takes water from the Cache creek above the

regular gauging station (2071).

Records Available.—May 21 to July 8, 1915.

Gauge.—Vertical staff in flume is read twice a week, while the diversion is in

operation, by A. C. Trimble.

Channel.—Measurements are made in a lumber flume, 2.8 feet wide.

Discharge Measurements.—On June 1, 1915, three measurements were made

at high, low and intermediate stages. The flow desired was obtained by means

of the headgate at the intake.

Winter Flow.—This diversion is only in use during the spring freshet.

Accuracy.—The results obtained should be quite reliable.

Discharge Measurements of Diversion from Cache Creek to Eightmile Creek.
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COLDWATER RlVER. (2006)

Location. At Merritt; Water District No. 3.

Records Available.—April 17 to August 31, 1913; April 1 to December 6,

1914; March 17 to December 31. 1915.

Drainage Area.—Three hundred and sixty square miles.

(niuge.—Vertical staff gauge read daily by J. Skimming.

Channel.—The stream is from 50 to 75 feet wide; velocities are medium.

Bed of stream is rocky and permanent.

Discharge Measurements. —Made by wading during low water, and from

traffic bridge at high water. Seven measurements made during 1914 and 1915

show a good agreement and cover all stages except between 700 and 1,400 cubic

feet per second.

Winter Flow.—Ice conditions exist on this river during January and

February'.

Accuracy.—"B" and "C." Results should be quite accurate except for

certain indefiniteness in the location of the rating curve mentioned above.

Discharge Measurements of Cold-water River at Merritt.

Date.



BRITISH COLUMBIA HYDROMETRIC SURVEY 283

SESSIONAL PAPER No. 25e

Daily Gauge Height and Discharge of Coldwater River at Mcrritt for icjij.

(Drainage area, 360 square miles.)

Day.
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Monthly Discharge of Coldwater River at Merritt for IQ15.

(Drainage area, 360 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

April
May
June
July
August
September. . . .

October
November. . . .

December

The period

1.160
1.020
410
125
81
16

860
470
125

195
335
115
40
8
5

12
47
47

521
549
235
73
24
9

133
145
86

1.45
1.53
0.65
0.20
0.07
0.02
0.37
0.40
0.24

1.62
1.76
0.72
0.23
0.08
0.03
0.43
0.45
0.28

1.160 197 0.55 5.60

31.000
33.800
14.000
4.490
1.480
540

8,180
8,630
5.290

107.410

Criss Creek.—(2007).

Location.—Section 32, township 22, range 22, west 6th meridian.

Records Available.—June 14 to September 14, 1912; April 22 to November
21, 1913: April 1 to December 9, 1914; March 22 to September 30, 1915.

Drainage Area.—One hundred and fifty square miles.

Gauge.—Standard vertical staff gauge read daily by W. H. Hoey.

Channel.—-The channel at measuring section is straight. Velocity is high.

Bed of stream composed of gravel and boulders.

Discharge Measurements.—Thirteen measurements made during 1912-13-14-

15 agree very well and cover all stages up to a discharge of 450 cubic feet per

second

.

Winter Flow.—-Ice conditions exist on this stream during January, February

and part of March.

Accuracy.—"B", "C" and "D." Results very reliable except for flood

stages.

Discharge Measurements of Criss Creek near Mouth.

Date.
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Daily Gauge Height and Discharge of Criss Creek near Mouth for IQ15.

(Drainage area. 150 square miles.)

285

Day.
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Monthly Discharge of Criss Creek near Mouth for IQ15.

(Drainage area, 150 square miles.1

Discharge in Second-Feet.

Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

April
Max-
June
July
August
September .

The period

150
1.050
1.47H

850
500
25

30
105
24

38
7

274
299
242
100
12

0.59
1.82
2.00
1.61
0.67
0.08

0.66
2.10
2 . 23
1.86

77
0.09

1.47H 169 1.13 71

5.300
16,850
17. son
14.880
6 ISO
690

61.670

Deadman River. (2008).

Location.—Section 15, township 22, range 22, west 6th meridian.

Records Available.—April 22 to November 21, 1913; April 1 to December 9,

1914; March 22 to December 30, 1915.

Drainage Area.—Three hundred square miles.

Gauge.—Standard vertical staff gauge read daily by J. Hoey.

Channel.—Channel is straight and control is good. Velocity is high only at

high water.

Discharge Measurements.—Eleven measurements made during 1913-1-4-15

agree fairly well and cover the whole range of stage up to 450 cubic feet per second.

Winter Flow.—Ice conditions exist on this river during January, February

and March.

Accuracy.—"B" and "C." Results very reliable except for the flood dis-

charges on July 1-3, 1915.

Discharge Measurements of Deadman River above Criss Creek.

Date.
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Daily Gauge Height and Discharge of Deadman River above Criss Creek for iQij.

(Drainage area, 300 square miles.;

Day.
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Monthly Discharge of Deadman River above Criss Creek for IQ15
(Drainage area, 300 square miles.)

Discharge in Second-Feet.

Maximum.
Per

square
mile

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

April
May
June
July
August. . . .

September

.

25
140
335
730
155
30

14.2
46.0
94.1
197.0
63.4
24.8

0.05
0.15
0.31
0.66
0.21
0.08

0.05
n.17
0.35
0.76
u.24
0.09

845
2,830
5,600
12.110
3,900
1,476

The period

.

730 73.2 0.24 1.66 26.761

Note.—Regulated by storage dam on Deadman lake.

Hat Creek, above Hammond's Diversion.—(2016).

Location.—Section 18, township 19, range 26, west 6th meridian. At

Colley's ranch, just above the Hammond diversion.

Records Available—April 22, 1911, to December 31, 1911; January 1, 1912;

to November 18, 1912; April 30 to December 31, 1913; April 1 to November 30,

1914; March 13 to September 30, 1915.

Drainage Area.—Forty-seven square miles.

Gauge.—Standard vertical gauge read daily by Thos. King.

Channel.—The channel is 12 to 14 feet in width and is straight above and

below the gauge; the control is good.

Discharge Measurements.—Well-distributed meterings have been obtained

covering the stream's range. Meterings were mostly made in the box flume above

the Hammond diversion weir.

Winter Flow.—Stream is sometimes open during winter months.

Accuracy.—"A" and "B." Results should be very reliable at all stages.
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Daily Gauge Height and Discharge of Hat Creek above Hammond's Diversion for

IQI5-

(Drainage area, 47 square miles.)

Day.
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Monthly Discharge of Hat Creek above Hammond's Diversion for igij.

(Drainage area, 47 square miles.)
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Daily Gauge Height and Discharge of Nahatlatch River 7 Miles from Mouth for

I9I5-

(Drainage area, 400 square miles.)

Day.
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Nicola River, at Mouth.—(2030 .

Location.—Section 12, township 17. range 2">, west 6th meridian.

Records Available.—August 1 to November 31, 1911; April 5 to December 21,

1912; May 9 to December 11, 1913; April 1 to September 30, 1914; April 1 to

September 30, 1915.

Drainage Area.—Two thousand six hundred and fifty square miles.

Gauge.—Incline staff gauge read three times a week by Miss Violet Curnow.

Channel.—Straight at measuring section. Velocity high. Bed of stream is

composed of rocks and gravel. During high water on the Thompson river the

control is affected at the measuring section but not at the gauge.

Nicola river, at mouth. Inclined staff gauge bolted to solid rock.

Discharge Measurements.—Are made from bridge at all stages. Eleven

measurements made during 1912-13-14 agree fairly well and cover practically

the whole range of stage.

Winter Flow.—Ice conditions exist usually during January, February and

March.

Accuracy.—"C." Results should be fairly reliable at all stages, though no

measurements have been made during 1915.



BRITISH COLUMBIA IIYDROMKTRIC SURVEY 293

SESSIONAL PAPER No. 25e

Discharge Measurements of Nicola River at Mouth.

1912
Mar. 29
May 3

May 27
July 3

July 20
Aug. 10

1913
May 9

June 7

Aug. 12
1914

May 23
July 31

Engineer.

C. G. Cline. ......

C. E. Richardson.
Cline & Corbould
C. B. Corbould .

C. B. Corbould...
C. B. Corbould. .

K. G. Chisholm
K. G. Chisholm
K. G. Chisholm

K. G. Chisholm .

C. B. Corbould. .

Meter
No.

1,046
1.048
1,046
1.046
1,046
1.046

1,044
1.055
1,055

1,055
1,915

Width.

105
128
140
130
120
115

130
150
113

144
115

Area of
Section.

Sq. ft.

127
348
658
399
260
167

490
778
194

873
197

Mean
Velocity.

Ft. per sec.

5.4
5.3
2.1

8.1
2.4

Gauge
Height.

Feet.

2.00
4.40
6.60
4.20
3.10
2.25

5.49
6.65
2.50

7.60
2.42

Discharge.

Sec.-ft.

242
1,600
3,990
1,298
667
321

2.586
4,159
410

6.456
46S
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Daily Gauge Height and Discharge of Nicola River near Mouth for 1915.

(Drainage area, 2,650 square 'miles.)

Day.
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Monthly Discharge of Xicola River at Mouth for iqij.

(Drainage area, 2,650 square miles.)

295

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

April
May
June
July
August
September. . . .

The period

3.300
3.010
2,010
1,160
720
230

1.400
1,600
1,060
660
215
195

1,980
2.200
1.505
841
374
213

0.75
0.83
0.57
0.32
0.14
0.08

3,300 195 1,185 0.45

0.84
0.96
0.64
0.37
0.16
0.09

3.06

118.000
135,000
89.500
51,700
23,000
12,700

429,900

Xicola River, at Merritt.— (2029).

Location.—At Merritt; Water District No. 3.

Records Available.—June 16 to December 31, 1911; January 31 to Decem-
ber 31, 1912; January 1 to December 31, 1913; January 1 to December 31,

1914; April 1 to December 31, 1915.

Drainage Area.—One thousand five hundred square miles.

Gauge.—Standard vertical staff gauge read tri-weekly by Miss C. A. Seaton.

Channel.—The bed of the stream is gravelly and the flow is in two channels

during high water. The channel seems to be shifting considerably.

Discharge Measurements.—Between discharges of 200 and 1,200 cubic feet

per second, the rating curve has been located by four measurements made during

1915. For lower discharges a comparison was made with the station on the Xicola

river, near Xicola lake, and on the Coldwater river. For higher discharges, the

1914 measurements were used.

Winter Flow.—Open conditions usually prevail most of the winter.

Accuracy.—"C." The accuracy is somewhat impaired by the shifting of the

.channel and also by the fact that the gauge readings are not taken every daw

Discharge Measurements of Xicola River at Merritt.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Nicola River near Merritt for IQI$.

(Drainage area, 1,500 square miles.)

Day.
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Nicola River, at Nicola.—(2075).

Location.—At Nicola; Water District Xo. 2.

Records Available.—April 14 to August 31, 1913; February 22 to December

31, 1915.

Drainage Area.—One thousand three hundred square miles.

Gauge.—Vertical staff read daily by V. H. Harbord.

Channel.—Rocky; permanent control ; high banks.

Discharge Measurements.—Ten measurements made by the Provincial Water
Rights Branch in 1913, and five measurements made by the B.C. Hydrometric

Survey in 1915 agree very well and cover practically the whole range of stage for

1915, and all but the peak of the freshet for 1913.

Winter Flotv.—Partial ice conditions in January.

Accuracy.—"B" and "C." Results should be very reliable except for dis-

charges above 700 cubic feet per second.

Co-operation.—This station was established April 11, 1913, by A. G.

Woolsey, of the Provincial Water Rights Branch, and the gauge readings and
meter measurements for 1913 were taken under his direction. The station was
taken over bv the B.C. Hvdrometric Survey, Februarv 10, 1915.

Discharge Measurements of Nicola River at Nicola.

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
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Daily Gauge Height and Discharge of Nicola River at Nicola for 1915.
(Drainage area, 1,300 square miles.)

Day.
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Daily Gauge Height and Discharge of Nicola River at Nicola for 1915

(Drainage area, 1,300 square miles.)

299

Day.
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Monthly Discharge of .Nicola River at Nicola for iqi^.

(Drainage area, 1,300 square miles.)

Discharge in Second-Feet.

Minimum. Mem.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.
acre-feet.

March
April
May
June
July
August
September. . . .

October
November. . . .

December

The period

39
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Daily Gauge Height and Discharge of Nicola River above Nicola Lake for 1915.

Day.
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Srir-> ( rkkk. --(2037

Location.—Section 23, township 13, range 23. west of 6th meridian.

Records Available.—August 18 to November 22, 1911 ; May 8 to September

12. 1912; May 25 to November 30. 1913; March 22 to December 24, 1914;

March 7 to October 15, 1915.

Drainage Area.—Three hundred and forty-four (344) square miles.

Gauge.—Standard chain gauge read daily by G. A. Longbotham.

Channel.—The channel is composed of rocks and boulders; velocity of water

is high at all stages.

Discharge Measurements.—Six discharge measurements were obtained during

1914 at varying stages, and curve is fairly well defined. One ice measurement in

1915.

Winter Flow.—Ice conditions exist from November to February.

Accuracy.—"C." A high accuracy value cannot be assigned, since no

measurements under open water conditions have been made during 1915.

Discharge Measurements of Spins Creek at Longbotham' s Ranch.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Spins Creek at Canford for 1915.

(Drainage area, 344 square miles.)

Day.
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Monthly Discharge of Spins Creek at Longbotham's Ranch for 1915.

(Drainage area. 344 square m
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Daily Gauge Height and Discharge of Thompson River at Spences Bridge for iqi$.

(Drainage area, 21,000 square miles.)

Day.
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Monthly Discharge of Thompson River at Spences Bridge for IQ15.
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MISCELLANEOUS METER MEASUREMENTS, 1915.

KAMLOOPS DISTRICT, KAMLOOPS DIVISION.

307

Date.
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MISCELLANEOUS METER MEASUREMENTS, 1915.

—

Continued.

KAMLOOPS DISTRICT, KAMLOOPS DIVISION.

Date.
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Christina Lake.—(2086).

309

Location.—Near Grand Forks; Provincial Water District No. 5.

Gauge Readings.—These readings show the level of the water in Christina

lake, January 1 to December 31, 1914, and March 21 to September 30, 1915.

Gauge read by W. H. Beach.

Co-operation.—This gauge was installed under the supervision of Mr. A.

V. White, Consulting Engineer of the Conservation Commission and Mr. Wm.
Young, Comptroller of the Provincial Water Rights Branch.

Mean Daily Gauge Height, in Feet, of Christina Lake for IQ14.

Day
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Mean Daily Gauge Height, in Feet, of Christina Lake for IQ15.

Day.
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Shlswap Lake.— (2087).

Location.—At Sicamous; section 35, township 21, range 8, west of 6th

meridian.

Gauge Readings.—Taken weekly by K. R. Finlayson. They give the level

of Shuswap lake, useful information for navigation, pumping, etc.

Gauge Readings of Shuswap Lake at Sicamous for iqi5.

Day.
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CHAPTER VIII.

NELSON DIVISION—HYDROMETRIC DATA.

XELSOX DISTRICT.

Carpenter Creek.—(3025)

.

Location.—The station is in the flume back of the C.P.R. depot, at Sandon.

Records Available.—1914 and 1915.

Drainage Area.—Twelve square miles.

Climatic Conditions.—Summers hot. May and June generally wet. Little

rain during July and August. Winters mild. Snowfall is not heavy in the lower

altitudes. Frazil ice is a possibility.

Gauge.—Enamel gauge, feet to 3 feet, nailed to side of flume; daily read-

ings are made by Mrs. E. A. Cameron.

Flume.—The creek is carried through Sandon in a box flume, 11.67 feet

wide and 6 feet deep. Kutter's formula was applied to determine the discharges.

Accuracy.—During high water results are probably within 10 per cent, but

at low stages, as the gauge reads only to tenths, no accuracy can be given.
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Daily Gauge Height and Discharge of Carpenter Creek at Sandon for IQ15.

(Drainage area, 12 square miles.)
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Monthly Discharge of Carpenter Creek at Sandon for IQ15.
(Drainage area, 12 square miles.)

Discharge in Second-Feet. Run-Off.

Maximum. Minimum. Mean.
Per

square
mile.

Depth
in inches

on
Drainage

area.

Total

January
February. •

March
April
May
June
July
August
September. . .

October
November . . .

December . .

The Year

18.0
12.0
12.0

200.0
288.0
252.0
222.0
66.0
40.0
45.0
29.0
18.0

12.0
12.0
12.0
12.0

144.0
145.0
66.0
18.0
18.0
18.0
18.0
18.0

12.4
12.0
12.0
56.2

212.0
187.0
137.0
37.6
23.9
27.1
20.2
18.0

1.03
1.00
1.00
4.68
17.70
15.60
11.40
3.13
1.99
2.25
1.68
1.50

1.19
1.04
1.15
5.22

20.40
17.40
13.10
3.61
2.22
2.61
1.87
1.73

762
666

' 739
3.340

13,000
11,100
8,420
2.310
1,420
1,670
1,200
1,110

288.0 12.0 62.9 o.^o ri.54 45,737

Note.—As the gauge is read only to the nearest tenth, no accuracy can be given for the lower flow. At higher
stages results are probably within 10 per cent.

Columbia River, Castlegar.— (3004).

Location.—At C.P.R. bridge, near Castlegar.

Records Available.—1913-14-15.

Drainage Area.—Fifteen thousand square miles.

Climatic Conditions.—Summers hot, with plenty of rain in May and June,

but very little during July and August. In winter the snowfall is not heavy, and
the temperature seldom goes below zero. The river rarely freezes over.

Gauge.—A chain gauge read daily by Mr. W. J. Farmer.

Channel.—Straight for 200 yards above and below section. A pronounced
riffle in low water is lost during high water. The rise and fall of the river is about

25 feet.

Discharge Measurements.—The 1915 curve is based on fifteen measurements
made during 1913-14-15.

Accuracy.—"A" and "B." During 1915 as no very high water was en-

countered results are probably within 5 and 10 per cent.

Discharge Measurements of Columbia River at Castlegar (For Curve*.

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Di^liarse

1913
June 14
July 5

Sept s

1914
Jan. 14

Mar. 5

July 28
1915

Feb it
April 26
\l.r.

June 2

(Prov.) Lawley
(Prov.) Lawley.
(Prov.) Lawley.
Richardson ....

Webb
Richardson
Elliott
Beeston . . . .

Rii li.irdson & Beeston. .

Corbould & Beeston. . .

.

Rii hardeon .\ l (emptier.
Dempster

1.627

1.048
1,672

i 872

1.929

I I

Feet.

440

3so
398
515

too
180

513

Sq.ft.

20.100
16,600
12,200
7.73H

6.800
6,170

14.1IHI

in.'no
12 1""

Ft. per sec.

6 M
5 55
2 M
l 66
1 -'4

-

Feet

:i -

i :

in 12

II 4"

Sec. -ft.

-
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Daily Gauge Height and Discharge of Columbia River at Castlegar for IQ15.

(Drainage area, 15,000 square miles.)

Day.
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Monthly Discharge of Columbia River at Castlegar for 1915.

(Drainage area, 15,000 square miles.)

319

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January. . .

.

February. . .

March
April
May
June
July
August
September. .

October
November. . .

December. . .

The year

10,100
8.450
8,980

37,300
71.600
78,900
85,600
86,100
71. 900
JS.IIIIH

21,900
14,900

8,450
7,950
7,450
9,530

39,400
61.300
76,100
75,500
25,100
16,800
14,900
10,700

9,050
8,120
7,910

21,600
58.700
68,700
81.200
81,200
49,200
20,300
19,000
12,900

0.60
0.54
0.53
1.44
3.91
4.58
5.41
5 41
3.28
1.35
1.27
0.86

86,100 7,450 36.490 2.43

0.69
0.56
0.61
1.61
4.51
5.11
6.24
6.24
3.66
1.56
1.42

33.20

556.000
451,000
486.000

1.290,000
3.610,000
4.090,000
5.000,000
5,000.000
2,930,000
1.250,000
1,130,000
793.000

26,586.000

Columbia River, Trail.—(3008).

Location.—The station is at the highway bridge, near Trail, 15 miles above
International boundary and above mouth of Pend d'Oreille river.

Records Available.—1913-14-15.

Drainage Area.—Thirty-four thousand square miles.

Climatic Conditions.—Considerable rain usually falls in the spring. June,

July, August and September are usually dry. October and November are

generally unsettled, but not cold. Winters are mild, and the summers hot

Gauge.—Chain gauge used and read by Mr. C. A. Broderick.

Channel.—The river has a bend about 100 yards above the bridge. Below
the river is straight for 400 yards. Control appears to be permanent, and is a

pronounced riffle 100 yards below section.

Discharge Measurements.—The 1915 curve is based on twenty measure-

ments, during 1913-14-15. These measurements were well distributed.

Accuracy.—"B" and "C." Reliable daily gauge readings Have been ob-

tained. The rating curve appears reliable. Results should be within 10 or 15

per cent.
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Discharge Measurements of Columbia River at Trail (For Curve).

Date.

1912
Dec. 18

1913
Mar. 5

May 1

May 21

July 4

June 11

July 21

Aug. 6

Aug. 7

Sept. 4

Nov. 5

1914
Jan. 15
April 17

June 2

July 17

Nov. 11

1915
Jan. 4
Feb.
June
Aug.
Dec.

Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

(Prov.) Wilson

.

(Prov.) Wilson
Richardson
(Prov.) Biker
(Prov.) Lawley
Richardson
(Prov.) Lawley
(Prov.) Lawley
Richardson & Elliott.

(Prov.) Lawley
Richardson

Webb. .

Webb.
Elliott

Elliott

.

Elliott

.

Elliott

Corbould
Dempster & Beeston. . . .

Dempster & Beeston. . .

.

Richardson & Dempster.

1.048
1.527
1.527
1,048
1,527
1,527
1,048
1,527
1.048

1,048
1,048
1,909
1.909
1,909

1,929
1,909
1,909
1,927
1,927

Feet.

480

460
515
532
663
687
580
583
583
547
509

485
493
610
640
515

490
470
566
570
490

Sq. ft.

6,640

5,640
9,360
11,200
20,100
23,900
15.800
15,100
15,200
12,300
7.630

6,250
7,120

15,600
19,200
9.110

6, 940
6,290

14.400
15.000
6,160

Ft. per sec.

2.79

2.53
6.30
7.30

10.9
12.4
9.63
9.42
9.65
7.93
4.86

3.57
3.51
9.70
11.09
5.43

3.42
2.74
8.69
9.60
3.10

10.5

8.5
15.4
19.0
34.5
40.2
27.6
26.1
26.1
21.0
13.1

10.5
28.3
33.7
14.6

10.0
8.8

24.7
25.9
10.2

Sec.-ft.

18,600

14.300
58,700
82,200

219,000
297,000
152.000
142,000
145,000
97,000
37.100

22,300
25,000
151,000
213,000
49,000

23,800
17,100

125,000
144,000
19,100
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Daily Gauge Height and Discharge of Columbia River at Trail for 191

S

(Drainage area, 34,000 square miles.)

Gauge
Height

.

Feet.

9.9
10.
10.0
10.0
10.1

10.0
9.9
9.8

9.7
9.7
9.7
9.7
9.7

9.6
9.6
9.5
9.6
9.6

9.6
9.5
9.4
9.3
9.3

9.2
9.1
9.0
9.0
9.1
9.1

Dis-
charge.

Sec. -ft.

21.500
22,000
22,000
22.000
22.500

22,000
21,500
21,000
21,000
20,500

20,500
20,500
20,500
20,500
20.500

20,000
20,000
19,500
20,000
20,000

20,000
19,500
19,000
18,500
18,500

18,000
17.500
17,000
17.000
17,500
17,500

February.

Gauge
Height

9.0
9.0

9.0
9.0

9.0
8.9

8.8

8.9
8.9

Dis-
charge.

Sec.-ft.

17,000
17,000
16,500
16,500
17,000

16,500
16,500
•16,500
lT.Ollii

1 7.000

17,000
16.500
16,500
16,500
16,000

16,000
16.000
16.000
16,000
16,000

16,000
16.500
16.500
16.500
16,500

16.500
16,000
16.000

Gauge
Height.

8.8

8.8
8.9
8.9

8.9
8.9
9.0
9.0
9.0

9.0
9.1
9.2
9.3
9.4

9.5
9.6
9.7
9.8
9.9

10.0

Dis-
charge.

Sec.-ft.

15,500
15.500
15,500
15.500
15,500

15,500
15,500
15.500
16.000
16.000

16.000
16,000
16.000
16.500
16.500

16,500
16,500
17,000
17.000
17.000

17.000
17,500
18,000
18.500
19,000

19,500
20,000
20,500
21.000
21,500
22,000

April.

Gauge
Height

Feet.

10.2
10.4
10.8
11.2
11.4

11.6
11.8
12.0
12. 1

12.2

12.3
12.4
12.5
12.7
12.9

13.2
13.6
14.3
14.9
15 5

16.0
16.3
16.6
16.9
17.1

17.3
17.5
17.6
17.8
1S.0

Dis-
charge.

Sec.-ft.

23,100
24,100
26,300
28,500
29,500

30,600
31,700
32.800
33.400
34,000

34,500
35,100
35,700
36,900
38.000

39,800
42. .'I'M

46,500
50.400
54,400

57,700
59,800
62.000
64,100
65,500

66,900
68,400
69,100
70.600
72.000

May.

Gauge Dis-
Height . charge.

Feet. ! Sec.-ft.

18.3
18.5
18.7
19.1
19.4

19.6
20.1
20.5
20.9
212

21.5
21.8
22.2
22.6
23 2

23.8
24.3
24 .7

24.8
24.7

24 7

24.8
24.8
24 8

24 7

24 7

24 7

24. 8

24 .

9

24.9
24.9

74,400
76,000
77.600
80.800
83,200

S4.800
88.800
92.000
95,200
97,600

100.000
103,000
105.000
109.000
114.000

119.000
124.000
127,000
128.000
127,000

127.000
128.000
128.000

127.000

127.000
127,000
128,000
129,000
129,000
129,000

June.

Gauge
Height

.

Feet.

24.9
24.8
24.7
24.7
24.6

24.5
24.5
24.4
24 3

24 2

24.1
24.0
23.9
23.8
23 7

23.6
23.6
23.6
23.6
23 7

23.8
23.9
24
24 2

24 i

24 .3

24 5

24 8

25 2

Dis-
charge.

Sec.-ft.

129,000
128,000
127.000
127.000
126.000

125,000
125.000
125.000
124.000
123

122.000
121,000
120,000
119.000
118,000

117.000
117,000
117,000
117,000
118,000

119.000
120,000
121.000
123.000
124.000

124.0(10

125,000
128,000
132.000
137.000
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Monthly Discharge of Columbia River at Trail for 1915.

(Drainage area, 34,000 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January
February. . . .

March
April
May
June
July
August
September . . .

October
November. . .

December. . .

The year

17,000
22.000
72.000

129,000
137,000

139.000
117,000
45,900
38,

29,500

17.HIIH

16,000
15,500
23,100
74.001.

127.000
130,000
119.1

47. '.'On

34.000
29,500
ji 500

19,900
Hi. 4oo
17.300
45.500
110,000
123,000
140,000
132.000
76,600
38.200
35.000
25,400

0.58
0.48
0.51
1.34
3.24
3.62
4.12
3.88
2.25
1.13
1.03
0.75

149.000 15,500 64.900 1.91

0.67
0.50
0.59
1.50
3.74
4.04
4.75
4.47
2.51
1.30
1.15
0.86

1.220,000
911.000

1.060.1

2.710,000
6,760,000
7,320,000
8,610.000
8,120,000
4,560,000
2,350,000
2,080,000
1,560,000

47,261,000

Duncan River.—(3066).

Location.—About 10 miles above the mouth, at the highway bridge, 1 mile

south of Howser.

Records Available.—December 1914, and all of l
(.)lo.

Drainage Area.—Not determined.

Climatic Conditions.—Considerable rainfall in spring and fall. Winters and

summers temperate.

Gauge.—A vertical staff, nailed to the wharf at Howser, about 1 mile above

measuring section. Daily readings made by Mr. Win. Simpson.

Channel.—The section is situated about midway in a straight stretch of over

1,500 feet.

Discharge Measurements.—The rating curve was compiled from one measure-

ment made in November, 1914, and four well-distributed measurements in 1915.

Accuracy.-—"B" and "C." The readings are reliable. The section is good.

Results should be within 10 and 15 per cent.

General.—The Duncan river rises in the Selkirk and Purcell mountains, and

flows south through the Purcell trench into Kootenay lake. There is considerable

timber along this river, and a number of promising but undeveloped mining

properties. The stream is swift, but in portions is suitable for small boats.

Discharge Measurements of Duncan River at Howser.

Date.
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SESSIONAL PAPER No. 25e

Daily Gauge Height and Discharge of Duncan River at Hon'ser for 191$

Day.
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Monthly Discharge of Duncan River at Hawser for 1915.

Month.

January

.

February
March

.

April

.

May

.

June
July
August . . .

September

.

October. .

.

November

.

December.

The year.

Discharge in
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SESSIONAL PAPER No. 25e

Dally Gauge Height and Discharge of Fry Creek at Johnstons Landing for IQ15.

Day.
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Monthly Discharge of Fry Creek at Johnston's Landing for iQij.
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Daily Gauge Height and Discharge of Glacier Creek at Howser for 1915.

Day.
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Coat River- (3031 I.

Location.—Immediately above bridge, near Erickson, 5 miles from Creston.

Records Available.— 1914 and 1915.

Drainage Area.—Not determined.

Climatic Conditions.—Similar to Nelson. (See Kootenay river. Nelson.)

The river generally freezes over, but only for two or three weeks at a time, frazil

ice is to be expected.

Gauge.—A vertical staff, located immediately above head of canyon, 20

yards from Canyon siding. The control is permanent.

Channel.—At the gauge it is permanent, but is liable to shift below the

measuring section.

Discharge Measurements.—The 1915 data is based on seven well-distributed

measurements in 1914, and four in 1915. An ice measurement on February 19,

1915, gave a discharge of 167 c.f.s.

Accuracy.—"A" and "B." Daily readings have been obtained, and good

measurements were made. Results should be within 5 and 10 per cent.

Discharge Measurements of Coat River at Erickson.

Date.
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Daily Gauge Height and Discharge of Goat River at Erickson for 1915.

Day.
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Monthly Discharge of Goat River at Erickson for IQ15.
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Daily Gauge Height and Discharge of Inonoaklin Creek at Edgewood for iqi$.

Day.
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Monthly Discharge of Inonoaklin Creek near Edgewood for iQif.
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Daily Gauge Height and Discharge of Kaslo Creek at Kaslo for iQij.

(Drainage area, 170 square miles.)

333

January. February. March. April. June.

Gauge Dis-
Height. charge.

Gauge Dis-
Height. charge.

Gauge Dis-
Height . charge.

Gauge ' Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

Gauge Dis-
Height . charge.

Feet.

0.58
0.60
0.57
0.50
0.50

0.57
0.47
0.60
0.55
0.55

0.52
0.53
0.50
0.57
0.50

0.50
0.50
0.40
0.47
0.43

0.37
0.40

Sec.-ft.

134
138
132
118
118

132
113
138
128
128

122
124
118
132
118

118
118
100
113
105

94
100
Ice
Ice
Ice

Ice
Ice
Ice
Ice
Ice
Ice

Sec.-ft.

Ice
Ice
Ice
Ice
Ice

Ice
0.40
0.35
0.40
0.35

0.35
0.45
0.40
0.37
0.50

0.40
0.40
0.50
0.42
0.27

0.32
0.33
0.35
0.32
0.30

0.40
0.40
0.40

100
91
100
91

91
109
100
94

118

100
100
118
104
77

87
91
86
82

100
100
100

Feet.

0.40
0.40
0.38
0.45
0.42

0.42
0.45
0.40
0.30
0.37

0.42
0.42
0.42
0.52
0.58

0.60
0.65
0.77
0.65
0.85

0.82
0.97
1.08
1.12
1.08

0.93
0.88
0.90
0.88
0.88
0.90

Sec.-ft.

100
100
96

109
104

104
109
100
82
94

104
104
104
122
134

138
150
182
150
150

196
244
283
298
283

230
214
220
214
214
220

Feet.

0.98
1.15
1.58
1.55
1.50

1.48
1.45
1.40
1.30
1.30

1.38
1.40
1.60
1.60
1.55

1.80
2.00
2.30
2.40
2.45

2 25
2.00
1.92
1.85
1.80

1.85
2.00
1.85
2.05
2.45

Sec.-ft.

247
310
507
491
465

456
442
418
374
374

410
418
517
517
491

628
772

1.080
1,200
1,260

1,020
772
708
660
628

660
772
660
818

1,260

Feet.

2.30
2.32
2.22
2.20
2.18

2.25
2.52
2.75
2.82
2.80

2.25
2.22
2.30
2.35
2.35

2.48
2.55
2.52

2.50

Sec.-ft.

1,080
1.100
989
966
946

1,020
1.360
1,680
1,790
1.760

1,360
1.100
1,020
1,180
1,260

1.020
989

1.080
1,140
1,140

1,300
1,400
1,360
1,340
1.330

1.230
1,230
1,840
1,910
1,360
1,200

Feet.

2.48
2.48
2.40
2.45
2.60

2.56
2.82
2.58
2.45
2.28

2.62
2.55
2.40
2.30

2.35
2.38
2.45
2.52
2.62

2.68
2.40
2.35
2.40
2.50

Sec.-ft.

1,-300

1,300
1,200
1,260
1,470

1.410
1,790
1.44"
1.260
1,060

1.020
1,020
1,080
1,300
1.540

1.540
1,500
1.400
1,200
1.080

1.140
1,180
1.260
1.36"
1.500

1.580
1,200
1,140
1,200
1.330
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Monthly Discharge of Kaslo Creek at Kaslo for 1915.

(Drainage area. 170 square miles.)

Month.

March
April
Mas-
June.
July..
August
September.
October
November.
December

The period

Discharge in Second-Feet.

Maximum.

298
1,260
1.910
1,790
1,610
818
383
U0
330
205

1.910

Minimum.

82
24 7

946
1,020
756
427
220
190
157
138

S2

Mean.

160
845

1,270
1.300
1,110
579
285
264
231
157

600

Per
square
mile.

0.94
3.79

0.92

3.53

Run-Off.

Depth
in inches

Drainage
area.

1.08
4.23
8.61
8.52
7.53
3.93
1 s7

1 . 7!»

1.52
1.06

40.14

Total
in

acre-feet.

9,840
38,400
78,100
77.400
68,200
35,600
17.'000

16.200
13,700
9,650

364,090

Kooskanax Creek—(3022).

Location.—At bridge, above canyon, 1 mile from Nakusp, and about 1 mile

from the mouth.

Records Available.—May to December, 1914, and practically all of 1915.

Drainage Area.—One hundred and twenty-five square miles.

Climatic Conditions.—Summers hot and fairly dry. Winters are mild.

Thermometer occasionally goes below zero, but the mean temperature of the

winter months is probably 25 degrees to 35 degrees Fahr. Frazil ice may be

expected for a few days at a time only.

Gauge.—A chain gauge was installed and is read by Mr. J. H. Stevenson.

Channel.—The stream is confined between perpendicular walls, 38 feet apart,

at the section. The control is a sand and gravel bar, which shifts considerably.

Discharge Measurements.—The 1915 rating curve is based on seven well-

distributed measurements made during the year.

Accuracy.—" D." No gauge readings were made from May 6 to 25 inclusive,

and other readings were only taken twice a week. The results are considered to

bo within 20 per cent.

Discharge Measurements of Kooskanax Creek at Nakusp for igij.

Date.
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Daily Gauge Height and Discharge of Kooskanax Creek at Nakusp for igi5.

(Drainage area, 125 square miles.)

Day.
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Monthly Discharge of Kooskanax Creek at Nakusp for iqi^.

(Drainage area, 125 Bquare miles.)

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January

.

February
March
April

.

June
July.
August
September
October.
November
December

The period

195
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Daily Gauge Height and Discharge of Kootenay River at Bonnington Falls'for 191$.

(Drainage area, 17,800 square miles.)

Day.
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Monthly Discharge of Kootcnay River at Bonnington Falls for IQ15.

(Drainage area, 17,800 square miles.)
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Daily Gauge Height and Discharge of Kootenay River at Glade for 191$.

(Drainage area, 19,100 square miles.)

January. February. March. April. May. June.

Gauge Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Feet.

1.9
1.8
1.8
1.8
1.8

1.7
1.7
1.7
1.6
1.6

Sec.-ft.

10,900
10,900
10,900
10,900
10,900

10,900
10,900
10,900
10,600
10,600

10,600
10,300
10,300
10,300
10,300

9,940
9,940
9,940
9,610
9,610

9,610
9.610
9,610
9,290
8,990

8,690
8,690
8,690
8.690
8,400
8,690

Feet. Sec.-ft.

8,690
S.liOO

8,690
8,690
8,690

8,690
8.400
8,400
8,110
8,110

8,110
8,110
8,110
8,110
S.110

8,110
8,110
8,110
8,110
8,110

8,110
8,110
8,110
8,110
8,110

8,110
8,110
8,110

Feet. Sec.-ft.

8,110
8,110
8,110
8,110
8,110

8,110
8,110
8,110
8,110
8,110

8,110
8,110
8,110
8,110
8,110

8,400
8.400
8,400
8,540
8.690

9.290
9,290
9,290
9,780

10,300

10,600
10,600
10,900
10,900
10,900
11,300

Feet.

2.2
2.55
2.85
3.0
3.05

3.2
3.25
3.45
3.6
3.65

3.75
3.95
4.1
4.25
4.45

4.65
5.0
5.5
5.85
6.25

6.35
6.65
6.8
7.0
7.1

7.1
7.2
7-. 3

7.3
7.7

Sec.-ft.

11,700
13,000
14,100
14.700
14,900

15,600
15,800
16,600
17,300
17,500

18.000
18,800
19,500
20,200
21,200

22,200
24,000
26,700
28,600
31,000

31.600
33,500
34,500
35,800
36,400

36,400
37,100
37,800
37,800
40,500

Feet.

7.8
7.8
7.8
8.0
8.2

8.25
8.45
8.75
8.95
9.15

9.25
9.3
9.4
9.55
9.65

9.7
9.7
9.7
9.8
9.7

9.7
9.75

10.1
10.1

Sec.-ft.

41,200
41,200
41,200
42,700
44,100

44,500
46,000
48,300
49,800
51,400

52,200
52,600
53,400
54,600
55,400

55,800
55,800
55,800
56,600
55,800

55,800
55,800
56,600
55,800
55.800

55,800
56,200
56,600
56,600
59,000
59,000

Feet.

10.0
10.0
10.0
10.0
10.0

10.0
10.0
10.0
10.0
9.9

9.9
9.9

9.5

9.4
9.4
9.4
9.35
9.25

9.2
9.2
9.2
9.2
9.2

9.2
9.3
9.4
9.45
9.55

Sec.-ft.

58,200
58,200
58,200
58,200
58,200

58.200
58.200
58.200
58.200
57.400

57,400
57.400
55.000
54,200
54.200

53.400
53,400
53,400
53,000
52,200

51.800
51,800
51,800
51,800
51,800

51,800
52.600
53,400
53,800
54,600
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Monthly Discharge of Kootenay River at Glade for IQ15.

(Drainage area, 19,100 square miles.)
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SESSIONAL PAPER No. 25e

Daily Gauge Height and Discharge of Kootenay River at Nelson for 1915.

(Drainage area, 17,700 square miles)

S41

Day.
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Monthly Discharge of Kootenay River at Nelson for 79/5.

(Drainage area. 17.700 square miles.)



BRITISH COLUMBIA II YDROMETRIC SURVEY 313

SESSIONAL PAPER No. 25e

Pend cI'Oreille River.— (3017).

Location.—The gauging section is located 9 miles above the mouth, near

Mr. A. G. Lang's ranch, in the vicinity of Waneta.

Records Available.—May, 1913, to September, 1915.

Drainage Area.—Twenty-six thousand six hundred square miles.

Climatic Conditions.—Precipitation is light over practically all of the Pend

d'Oreille drainage area. The summers are hot and fairly dry, the winters mild,

temperature seldom going below zero. The river, in Canada, seldom freezes

over, and frazil ice will not be a serious factor.

Gauge.—Vertical staff gauges were used and read two or three times weekly,

except during high water (when daily readings were taken), by Mr. A. G. Lang.

Channel.—The Pend d'Oreille, through Canada, is very swift, and there are

few, if any, favorable metering sections. The section chosen is very fast in high

water, but satisfactory at low water, and appears to have a permanent control.

Discharge Measurements.—The 1915 rating curve is based on six measure-

ments in 1913, three in 1914, and six in 1915.

Accuracy.—"A," "B" and "C." Readings, as a rule, were only taken two or

three times weekly, and high water measurements were not altogether satis-

factory, therefore, the results cannot be guaranteed closer than 15 per cent,

though at the lower stages of the water it is thought to be within 5 and 10 per

cent.

Discharge Measurements oj Pend d'Oreille River at Waneta (For Curve)

Date.
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Daily Gauge Height and Discharge of Peud d'Oreille River at Waneta for IQ15.

(Drainage area, 26,600 square miles.

1

Day.



BRITISH COLUMBIA HYDROMETRIC SURVEY 345

SESSIONAL PAPER No. 25e

Monthly Discharge of Pend oV Oreille River at Waneta for 1915.

, (Drainage area, 26,600 square miles.)
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Daily (hinge Height and Discharge of Silverton Creek at Silverton {Below Mill) for

1915-

January. February. April. May. June.

Gauge Dis-
Height . charge.

8

9
li)

11

12

13

14

15

16
17

18
19
20

21

22
23
24
25

26
2 7

28
29
30
31

Feet.

0.0
11

11

0.0
0.0

0.0
0.0
II (I

I. II

0.0

0.45
n (fi

(i 45
(i 45
0.45

45
(i 45
11 15

0.45
0.45

0.45
0.45
0.4
0.4
0.4

0.4
0.4
11 4

0.4
(l 4

0.4

Gauge Dis-
Height. charge.

Sec.-ft.

39.5
39.5
39.5
39.5
39 6

39.5
39.5
38.0
38.0
38.0

38.0
US II

38.0
38.0
38.0
38.0

Feet.

0.4
11 4

0.4
0.4
0.4

0.4
0.4

4

11 1

11 1

II 4

11 4

0.4
0.36
0.3

11 25
11 25
0.31
11 39
0.4

35
n 35
0.35
0.35
0.35

0.35
11 35
0.35

Gauge
Height

Sec.-ft.

38.0
38.0
38.0
38.0
38.0

38.0
38.0
38.0
38.0
38.0

38.0
38.0
38.0
37.2
36 n

35.0
35.0

'

36 2

37 8

38

37.0
37.0
37.0
37
37 n

37 .0

37.0
37 11

Feet.

n 35
0.35
0.35
0.35
0.35

n 35
0.35
n 35
0.36
11 36

35
(i 35
n 35
11 35
n 35

11 4ii

n i;,

11 45
0.45
n 5

11 5

51

0.56
11 59
n 53

n 52
56

11 11

11 17

11 51

0.5

Dis-
charge.

Gauge Dis-
Height charge.

Sec.-ft.

37.0
37.0
37 11

37 (i

37 n

37.0
37 11

37.0
37.0
37 n

37.0
37 11

37.0
37 11

37.0

38.0
39 5

39.5
39 .".

41

41 (l

41 4

43 1

44.2
42.0

11 7

43. 1

39.2
40. 1

41 4

41.0

Feet.

11 55
II SX

1.08
0.95
0.90

II vs
n 90
II (HI

II llll

11 90

11 90
II llll

11 98
! 05
1 1

lie,
1 .3

I (5

1 5.5

1 6

13
1.3
1 .3

1 52
1.5

Gauge Dis-
Height. charge.

Sec.-ft.

1.' 8

68 7

99 5

7 s 2

7! 11

68 7

71 u
7' n

7! (I

71 II

71 n

71

82 li

(14 2

103.0

116 11

150 11

19S n

23 1 11

254 (i

187 11

171

[56
165 11

150 11

150 11

150.0
150 11

223
215 11

Feet.

1 48
1.48
1.48
14
1 4

14
1 52
1 58
1 R2

1 62
1 6

I ii

1.58
1 lis

I 46
1 52
1 48
I 52
1 ii

1 65

1 65
1 72

2.05
1.95
2.1
2 1

GtfRge Dis-
Height charge.

208
208
208
180
180

180
223
246
262
305

262
254
25 1

24 li

198
223
208
223
2.54

254
246
288
296

2 75

305
4.5.5

108
180
I Ml

2 'i

1 9

1 8

I 7

1 68

1 lis

1 85
1 7.5

1.58
1 52

1 .5

1 5.5

1 .is

1 72
1 65

1 liS

1.45
1 5

1 .5 .5

1 72
1.58
1.48
15
1 n

Sec.-ft.

431
384
339
296
288

288 -

362
318
246
223

215
234
288

2 75

262
27.5

288
262
215

215
21.5

198
215
234

305
24 (i

.'IIS

215
254
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Monthly Discharge of Silverton Creek at Silverton (Below Mill) for iQij.
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Daily Gauge Height and Discharge of Silverton Creek at Silverton {Above Intake)

for icjij.

(Drainage area, 30 square miles.)

Day.
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Monthly Discharge of Silverton Creek at Silverton (Above Intake) for 1915.

(Drainage area, 30 square miles.)

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

Januar.'
February.
March
April
May
June
July
August ...
September.
October
November. .

December. . .

The year

15.5
15.1
16.0

131.0
206.0
172.0
157.0
88.6
39.6
39.6
31.5
16.2

15.0
15.0
14.8
15.6

105.0
121.0
92.1
34.5
23.0
20.8
16.2
15.0

15.3
15.1
15.1
68.4
144.0
141.0
123.0
54.2
28.5
27.6
21.7
15.4

0.51
0.50
0.50
2.28
4.80
4.70
4.10
1.81
0.95
0.92
0.72
0.51

0.59
0.52
0.58
2.54
5.53
5.24
4.73
2.09
1.06
1.06
0.80
0.59

206.0 14.8 55.8 1.86 25.33

941
839
928

4,070
8.850
8,390
7,560
3,330
1.700
1,700
1,290
947

40,545

Slocax River.— (3018).

Location.—The section is located at a highway bridge about a mile from the

mouth of the river and near Crescent valley.

Records Available.—1913-14-15.

Drainage Area.—One thousand three hundred square miles.

Climatic Conditions.-—Similar to Xelson (see Kootenay river, Nelson).

Gauge.—A vertical staff, nailed to bridge pier. Read by Mr. R. T. Symms.
Channel.—Straight above and below section. Inclined to shift. One side

of the channel often filled with logs. Control not satisfactory.

Discharge Measurements.—Seven measurements were made in 1913, five in

1914, and four in 1915.

Accuracy.—"B." Results are not published during April, May, June. July,

August and September, as the gauge readings are not relative to the discharge,

due to the lumber company sluicing logs at their plant below the gauging station.

Results published are considered within 10 per cent.

Discharge Measurements of Slocan River at Crescent Valley {For Curve) for rp/5,

Date.
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Daily Gauge Height and Discharge of Slocan River at Crescent Valley for 1915.

(Drainage area. 1,300 square miles.)

Day.
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REVELSTOKE DISTRICT.

351

Akolkolex River—(3000).

Location.—The station is in section 35, township 22, range 1, west of the

6th meridian, about one mile from Wigwam, at the bridge where wagon road

crosses the river above the falls.

Records Available.—1913-14-15.

Drainage Area.—One hundred and five square miles.

Climatic Conditions.—Summers hot and moderately dry. Heavy snowfall

during winters. Thermometer rarely goes below zero. Stream at section seldom
freezes, except for a day or two. Anchor ice seldom forms for more than one or

two days at a time.

Gauge.—Chain gauge used. Gauge readings taken three times a week, from
May to October, inclusive, for the balance of the year one reading a week.

J. A. Lewis, gauge reader, Wigwam.
Channel.—Straight for 100 yards above and below section. Current swift

through box canyon. Control is rock and appears permanent.

Accuracy.—"B," "C" and "D." Accurate measurements were made, but
as gauge readings are not daily the mean monthly discharge cannot be guaranteed

closer than 15 per cent.

Discharge Measurements of Akolkolex River at Wigwam (For Curve).

Date.
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Daily Gauge Height and Discharge of Akolkolex River at Wigwam for IQI$.

(Drainage area, 105 square miles.)

Day.
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SESSIONAL PAPER No. 25e

Monthly Discharge of Akolkolex River at Wigwam for iQij.



354 DEPARTMENT OF THE INFERIOR

7 GEORGE V, A. 1917

Daily Gauge Height and Discliarge of Blaeberry River at Moberly for 1915.

(Drainage area, 325 square miles.)

Day.
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SESSIONAL PAPER No. 25e

Monthly Discharge of Blaeberry River at Moberly for 1915.

(Drainage area, 325 square miles.)

355
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Daily Gauge Height and Discharge of Bugaboo Creek at Galena for 1915.

(Drainage area. 190 square miles.)

Day.
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Monthly Discharge of Bugaboo Creek at Galena for 1915.

(Drainage area, 190 square miles.)
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Columbia River, Golden.— (3005).

Location.—Station is in section 12, township 27, range 22, west of 5th

meridian, 1 mile from Golden.

Records Available.—During the open season from 1903 to 1915. Gauge

heights from 1903 to 1911 were obtained through the courtesy of the Columbia

River Lumber Company. One ice measurement made in February, 1912, gave

a discharge of 795 c.f.s., and one made in February, 1914, gave a discharge of

894 c.f.s.

Drainage Area.—Two thousand five hundred square miles.

Climatic Conditions.—Summers are warm and dry. Winters severe. Ice

conditions generally exist from the middle of November till the end of March.

Frazil ice is to be expected.

Gauge.—A vertical staff read daily during open season by Mr. J. T. Wood.

Channel.—The section is located in the middle of a straight stretch of river

of 1 ,500 feet. At low water there is a pronounced riffle 300 yards below gauge, but

this disappears at high water.

Discharge Measurements.—Measurements made from cable car. The 1915

rating curve is based -on eighteen measurements made during 1911-12-13-14-15.

Accuracy.—"C." Gauge readings are good. 1915 results should be within

15 per cent.

Discharge Measurements of Columbia River at Golden (For Curve).

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

1911
Oct. 17

1912
June 4

June 8

June 24
July 4

July 28
Oct. 1

1913
May 23
June 16

July 4

Sept. 16

Nov. 29
1914

July 30
Oct. 14

i 1915
Mar. 1

May
July
Oct.

Richardson

.

Hughes. . . .

Hughes. . . .

Hughes. . . .

Hughes. . . .

Hughes. . . .

Richardson

.

Elliott

Richardson

.

Richardson

.

Elliott

Webb

Elliott.

Elliott

.

Corbould. . .

Elliott

Elliott

Richardson

.

26

*
1 Ice conditions.

1.048

1,055
1,055
1,055
1,055
1,055
1,055

1,672
1,672
1,672
1,672
1,048

1,909
1,909

1,927
1,672
1,909
1,929

Feet.

176

200
220
440
385
373
180

200
400
400
270
185

390
200

164
190
200
168

Sq. ft.

792

1,030
1,270
2,485
1,910
2,010
798

1,060
3,710
2,690
1,280
764

2,540
855

1,420
1,940
2,460
1,540

Ft. per sec.

2.36

2.53

3.42
5.40
4.20
4.17
2.20

4.09
2.65

0.67
2.08
3.73
1.14

Feet.

10.8

9.2
8.1
5.0
5.3
5.6
10.5

3.7
2.1
4.0
8.1
1.8

0.50
3.75
7.20
1.58

Sec.-ft.

1.870

3.100
4.490
10,800
8.820
8.300
2.020

3,620
20,000
11,300
5,340
1,670

10.400
2.260

957
4,050
9.200
1.750



BRITISH COLUMBIA HYDROMETRIC SURVEY 359

SESSIONAL PAPER No. 25e

Daily Gauge Height and Discharge of Columbia River at Golden for 1915.

(Drainage area, 2,500 square miles.)



360 DEPARTMEXT OF THE EXTERIOR

7 GEORGE V. A. 1917

Monthly Discharge of Columbia River at Golden for iqi$

(Drainage area, 2,500 square miles.)

April
May .

June
July
August
September. . . .

October

The period

Discharge in Second-Feet.

Maximum

3.220
6,290
B.600
9,960
10,600
8.470
2.300

10.600

1,260
2.401)

5.280
8,630
8,630
2.350
1.680

1,260

Mean,

2.070
4.810
6,620
9,490
'.I. Mill

4,690
1,910

5,610

Per

mile.

0.83
1 .93
2 in

3 '.12

1.88
0.76

Run-Off.

Depth
in inches

Drainage
area.

0.93

II SS

17.94

Total
in

acre-feet.

123.000
296.000
388,000
584,000
603.000
L'NS.OOII

lir.uim

2,459.000

Columbia River, Revelstoke.—(3007

Location.—Section 33, township 23, range 2, west of 6th meridian, above the

mouth of Illecillewaet river, on downstream side of highway bridge, at Revelstoke.

Records Available.—1912-13-14-15.

Drainage Area.—Nine thousand square miles.

Climatic Conditions.—Summers are hot, with considerable rainfall. Winters

are fairly cold, with heavy snowfall. Frazil ice forms in large quantities.

Gauge.—Chain gauge read daily during open season. Mr. J. H. Jones

read the gauge till September, Mr. S. Anderson thereafter.

Channel.—About 1,000 feet wide, controlled by a fairly permanent sand-bar.

Discharge Measurements.—1915 data is based on nine measurements during

1913 and 1914, and four during 1915.

Accuracy.—"A" and "B." Accurate gauge readings and fair conditions

for metering. Results are considered to be within 5 and 10 per cent.

Discharge Measurements of Columbia River at Revelstoke {For Curve).

Date.
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Daily Gauge Height and Discharge of Columbia River at Revelstoke for 191£.

(Drainage area, 9,000 square miles.)

Dav.
April. May. June. July. August. September.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

a

9

in

11

12

13
14

15

16

17

18
19
•20

21
22
23
24
25

26
27
28
29
30
31

Feet.

4 7

5.9
6.2
6.3
6 1

6.0
6.0
6.0
5.9
5.8

5.8
6.0
6.5
6.6
6.8

6.9
7.3
7.9
8.3

8.0
7.9

Sec. -ft.

9.600
14,000
15,200
15,700
14. Si»(»

14,400
14.400
14,400
14.0011

13.600

13.600
14,400
16,700
17,200
18,200

18,700
.Ml, SHU
24.400
27,100
28,500

27,800
26,400
25,000
24,400
23,200

23.800
22,600
24,400
31,300
29,200

Feet.

10.6
11.4
12.5
13.1
13.9

13.6
13.0
12.0
11.4
11.1

10.7
10.2
10.5
10.6
11.4

12.1
12.8
12.8
12.5
12.3

12.0
11.8
12.0
12.2
11.5
10.9

Sec. -ft.

29.200
29.200
32,700
35,600
38,800

44,400
51,000
60,800
66,600
74,500

71,500
65,700
56,300
51,000
48,600

45,200
41,200
43,600
44,400
51,000

57,200
63,700
63,700
60,800
59,000

56,300
54,500
56,300
58,100
51,800
46,900

Feet.

10.7
11.0
11.0
11 1

11.4

11.6
12.5
12.3
11.8
11.0

10.4
10.7
10.8
11.3
12.0

12 6

13.9
13.6
13.0
12.8

12.9
13.0
13.3
13.6
13.8

14.9
14.6
14.4
14.3
14.3

Sec.-ft.

45,200
47,800
47,800
48,600
51,000

52.700
60,800
59,000
54.500
47,800

42,800
45,200
46,000
50,200
56,300

61,700
74,500
71,500
65,700
63,700

64,700
65.700
68.500
71,500
73,500

84,900
81,600
79,500
78,500
78,500

14.5
14.7
14.5
14.3
14.5

14.9
15.2
15.5
15.0
14.7

14.0

14.3
14.0
13.9
13.6
13.9

14.2
14.6
14.3
14.3
14.2

14.0
13.9
14.1
14.2
14.2
14.4

Sec.-ft.

80.500
82,700
80,500
78.500
80,500

84.900
88,200
91,500
86,000
82,700

75,500
66.600
61,700
64,700
76,500

78,500
75,500
74,500
71,500
74,500

77.500
81,600
78,500
78,500
77,500

75,500
74,500
76,500
77,500
77,500
79,500

Feet.

14.9
15.2
16.1
16.2
15.9

15.0
15.4
15.5
15.3
15.0

15.1
15.0
15.0
15.1
15.2

15.3
15.1
15.0
14.9
14.9

15.2
15.3
15.1
15.1
15.0

14.9
13.9
13.9

Sec.-ft.

84,900
88,200
98,000
99,000
95,900

86,000
90,400
91,500
89,300
86,000

87,100
86,000
86,000
87,100
S8.200

89,300
87.100
86,000
84,900
84,900

88,200
89,300
87,100
87,100'

86,000

84,900
74,500
74,500
71,600
68.700
65.800

Feet. Sec.-ft.

62,900
60,000
57.000
54.100
51,200

48.300
45.400
42.500
39,600
36,700

33.800
30,900
27,900
25,000
22,100

19,200
20,200
19.700
23.S00
21,400

18.700

18.200
17,200
16.200

15,700
16.200
15,700
15,200
15,200

October. November. December.

6.0
5.9
5.8
5.7
5.7

5.6
5.6
5.5
5.4
5.3

5.3
5.2
5.2
5.4
5.2

5.1
5.1
5.5
6.3
6.0

14.400
14,000
13.600
13.200
13,200

12,800
12,800
12,400
12,000
11,600

11,600
11.200
11,200
12,000
11,200

10,800
10,800
12,400
15.700
14,400

15,200
1.-1,200

15.200
Hi. 200

15,200

16,200
19,700
JO, 200
20
19 ?! 11

1

is, 200

6.7
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Monthly Discharge of Columbia River at Revelstoke for IQ15.

(Drainage area, 9,000 square miles.)
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Daily Gauge Height and Discharge of Field Springs at Field {Weir No. i) for iqi$.

Day.
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Monthly Discharge of Field Springs at Field (Weir No. i) for IQ15.

Maximum. Minimum.

3

Mean.

4

Per
square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

January
February .

.

March
April
May
June
July
August. . .

September

.

October. .

.

November

.

December.

56,200
42.700
49,100

367,000
477,000
596.000
724,000
149.000
63,200
42.700
42,700
24.800

24,800
30,200
_M. son
42.700
179.000
200,000
159. (inn

42.700
24,800
15.100
20,000
10,800

0.070
. 068

0.059
0.377
0.599
0.611
0.844

L49
0.071
0.044
0.050
0.035

37,800
36,700
31,900

204,000
323,000
330.000
456.000
80.500
38,300
23,800
27,000
18,900

The year 724,000 10,800 0.248 134,000

No. 1.—This column gives maximum daily flow, in gallons, for month.

No. 2.—This column gives minimum daily flow, in gallons, for month.
No. 3.—This column gives mean daily flow, in second-feet, for month.
No. 4.—This column gives mean daily flow, in gallons, for month.
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Daily Gauge Height and Discharge of Field Springs at Field (Weir No. 2) for iqi$

Day.
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Monthly Discharge of Field Springs at Field (Weir No. 2) for IQI$.

Month.

Discharge.

Maximum. Minimum.

3

Mean.

4

Per
square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

January.

.

February

.

March
April
May. .

June. . .

.

July.
August
September. . .

October
November. . .

December. . . .

The year.

164.000
148.000
148,000
148.000
434,000
670,000
821.000
616.000
455,000
349.000
308,000
269,000

132.000
132,000
132.000
118.000
132.000
412,000
616.000
434,000
349,000
288.000
269.000
233.000

0.281
0.272
0.251
0.243
0.578
0.882
1.290
0.950

712
578

0.516
0.467

152.000
147,000
136.000
131.000
312.000
476,000
697,000
513,000
384,000
312.000
279,000
252,000

821,000 118,000 0.585 316,000

No. 1.—This column gives maximum daily flow, in gallons, for month.
No. 2.—This column gives minimum daily flow, in gallons, for month.
No. 3.—This column gives mean discharge, in second-feet, for month.
N'o. 4.—This column gives mean daily flow, in gallons, for month.
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Daily Gauge Height and Discharge of Field Springs at Field {Weir No. j) for iqi$

Day.
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Monthly Discharge of Field Springs at Field {Weir No. j) for 1915.

Month.

Maximum. Minimum.

3

Mean.

1

Per
square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

April
May
June
July
August . .

September

.

October. . .

November.
December.

I', Mill

4.320
38.600
4 7.100
is. son
16.200
is. Mill

16.300
16,300

2.4NO
1.780
2.480

16.300
10,000
8.320
14.000
a isc

11,900

0.0075
0.0054
0.0185

0402
11 0262
11 0025
(i 0304
0.0150
0.0279

4.050
2. 920
9.990

24.900
14.100
12.200

16.400
8,100

15.100

The period . 17. Kin 1.780 11 ni'i'.i 11.970

No. 1.—This column gives maximum daily flow, in gallons, for month.
No. 2.—This column gives minimum daily flow, in gallons, for month.
No. 3.—This column gives mean discharge, in second-feet, for month.
No 1. -This column gives mean daily flow, in gallons, for month.

Findlay Creek.— (3036).

Location.—At highway bridge, on Findlay creek road, about 15 miles from

the mouth, and 7 miles from Thunder hill.

Records Available.—1914 and 1915.

Drainage Area.—Not determined.

Climatic Conditions.—Summers hot and dry, winters severe with light

snowfall. Frazil ice is to be expected.

Gauge.—A vertical staff, near Mason's cabin, about \Yi mile below measur-

ing section. Daily readings were taken by Mr. O. Mason.

Channel.—Rocky above and below section, not likely to shift.

Discharge Measurements.—The 1915 data is based on one measurement made

in 1913, five in 1914, and one in 1915.

Co-operation.—This station has been maintained by co-operation with the

Provincial Water Rights Branch.

Accuracy.—"D." Accuracy should be within 20 per cent.

Discharge Measurements of Findlay Creek at Canal Flats [For Curve).

Date.
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Daily Gauge Height and Discharge of Findlay Creek at Canal Flats for 1915.

Dav.

1

2

3

4

5

6

7

8
9

10

11

12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

April.

Gauge Dis-
Height . charge.

Feet.

0.2
0.2
0.6
0.5
0.4

0.4
0.4
0.4
0.4
0.3

0.3
0.4
0.9
0.9
0.9

1.1
1.6
1.8
1.9
1.9

1.7
1.4
1.2
1.2
1.1

1.1
1.2
1.1
1.4
1.7

Sec.-ft.

270
252
238

238
238
238
238

May.

Gauge
Height

238
325
325
325

372
540
620
660
660

580
460
400
400
372

372
400
372
460
580

Feet.

2.2
1.9
1.8
1.6
1.6

1.6
2.0
2.6
2.8
2.9

Dis-
charge.

2.0
2.2
2.1

1.9
1.7
1.7
1.7
1.6

2.1
2.0
2.4
2.8
2.4
2.2

Sec.-ft.

810
660
620
540
540

540
710

1,010
1,120
1,180

960
710
710
810
760

660
580
580
580
540

660
810
810
810
810

760
710
910

1,120
910
820

June. July.

Gauge Dis-
Height . charge.

Feet.

2.2
2.8
2.4
2.6
3.0

2.2
2.0
2.4
2.4
2.9

2.4
2.6
3.0
3.2
3.6

3.3
2.8
2.6
2.6
2.8

Sec.-ft.

810
1,120
910

1,010
1,240

1,060
1,510
1.300
1,060
•960

810
710
910
910

1,180

1,370
1,370
1,180
1,010
910

910
1,010
1,240
1,370
1,640

1,440
1,120
1.010
1,010
1,120

Gauge Dis-
Height . charge.

Feet.

3.2
3.2
3.2
3.5
3.6

3.5
3.4
3.3
2.8
2.8

2.3
2.0
2.1
2.5
2.4

2.8
2.7
2.5
2.4
2.6

2.6
2.8
2.8
2.8
3.0
2.6

Sec.-ft.

1,370
1,370
1,370
1,570
1,640

1,570
1,510
1,440
1.120
1,120

'860

710
760
960
910

860
860
910

1,060
1,120

1,120
1,060
960
910

1,010

1,010
1,120
1,120
1,120
1,240
1,010

August.

Gauge Dis-
Height . charge.

Feet.

2.9
2.9
2.8
2.8
2.6

2.0
2.0
2.8
2.6
2.6

2.6
2.0
2.0
2.0
2.0

2.0
1.8
2.0
2.1
2.1

Sec.-ft.

1,180
1,180
1,120
1,120
1,010

710
710

1,120
1,010
1,010

1,010
710
710
710
710

710
710
710
710
760

710
620
710
760
760

660
660
660
710
620
660

September.

Gauge
Height

Feet.

1.6
1.5
1.5
1.5
1.6

1.5
1.3
1.0
1.0
1.0

0.9
0.8
0.8
0.7
0.7

0.8
0.8
0.8
1.0
0.8

0.8
0.7
0.7
1.0
0.9

0.9
1.2
1.0
0.9
0.8

Dis-
charge.

Sec.-ft.

540
500
500
500
540

500
430
348
348
348

325
306
306
280
288

306
306
306
348
306

306
288
288
348
325

325
400
348
325
306



370 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Monthly Discharge of Findlay Creek at Canal Flats for 1915.
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Daily Gauge Height and Discharge of Hospital Creek at Golden for 1915.

(Drainage area, 18 square miles.)

Day.
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Monthly Discharge of Hospital Creek near Golden for 1915.
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Illecillewaet River.—(3009).

373

Location.—-This station is located about 1 mile from the mouth of the river

and 1 mile from Revelstoke, at highway bridge.

Records Available.—1911-12-13-14-15.

Drainage Area.—Four hundred and eighty square miles.

Climatic Conditions.—At Revelstoke the precipitation from December 1,

1913, to November 30, 1914, was approximately 40.5 inches. The snowfall is

approximately 10 feet, and the precipitation during the months December to

March was 18 inches, practically all of which would be snow at higher altitudes.

The winters are not severe, being seldom below 10 degrees Fahr. Frazil ice may
be expected. The summer days are very hot, sometimes going as high as 100

degrees Fahr.

Gauge.—A chain gauge, referenced to two bench marks is used and read by
Miss S. Moran, about 1 mile above the measuring section.

Channel.—-The section at the gauge is very fast in high water, and at the

measuring section there is a possibility of backwater from the Columbia during

high flow. The control at the gauge appears permanent.

Discharge Measurements.—The 1915 data is based on a rating curve prepared

from one measurement in 1913, ten in 1914, and four in 1915.

Accuracy.—"B" and "D." Daily readings were obtained, results should

be within 10 per cent.

Discharge Measurements of Illecillewaet River at Revelstoke {For Curve).

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Illecillewaet River at Revelstoke for igij.

(Drainage area, 480 square miles.)

Day.
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Monthly Discharge of Illecillewaet River at Revelstoke for iQij.

(Drainage area, 480 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Rl-n-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

March
April
May
June
July
August
September. . . .

October
November . . . .

The period

548
2.460
3,980
4,650
4.420
4.960
2.880
1,530
1,040

4.960

215
548

1.990
2,460
2,880
3,480
734
548
352

340
1,540
2,800
3.320
3,660
4.060
1,380
919
574

0.71
3.20
5.83
6.92
7.62
8.46
2.87
1.91
1.19

215 2,032 4.30

0.82
3.57
; 72
7.72
8.78
•J . 75
3.20
2 20
1.33

44.09

20,900
91.600
n

198,000
225.000
250,000
82,100
56.500
34,200

Ixcomappleux River.—(3030)

.

Location.—At the highway bridge, about 2 miles from Beaton.

Records Available.—1914 and 1915.

Drainage Area.—Four hundred and sixty square miles.

Climatic Conditions.—Similar to Revelstoke. The snowfall is heavy in the

hills. Winters not severe. Summers hot. Frazil ice is to be expected.

Gauge.—A chain gauge about Yo mile above section is read daily by Mr. Jas.

Burbridge.

Channel.—At the gauge the water is swift. The measuring section is satis-

factory.

Discharge Measurements.—The 1915 data is compiled from a rating curve-

based on two measurements in 1913, six in 1914, and four in 1915.

Accuracy.—"B." The curve appears reliable. Results are considered within

10 per cent.

Discharge Measurements of Incomappleux River at Beaton {For c

Date. Engineer.
Meter

Width.
Area of
Section. Height. i

1

Nov.
19

June
[une
Sept.
o, i

Nov.
19

Mar.
May
Sept,.
i >. i

913
Swan A Richardson
Webb

Elliott

n

Elliott

Elliott

Elliott

Elliott

1 orbould
I >.-|ll|.s|,-|

i

. .,.,

Dempster

1 048
1 048

I.

l 927
l

IM7

Feet.

98
93

08

"1

08

Sq. ft.

7.-,-'

445

555

I

-

i 18
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Daily Gauge Height and Discharge of Incomappleux River at Beaton for iQij.

(Drainage area, 450 square miles.)

Day.
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Monthly Discharge of Incomappleiix River at Beaton for iqi$.

(Drainage area, 460 square miles.)

377

Month.

Discharge in Second-Feet.

Maximum.
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Kicking Horse River. -(3011).

Location.—The station is located at traffic bridge, in Golden; section 12,

township 27, range 22, west of 5th meridian.

Records Available.—Open season of 1912-13-14-15.

Drainage Area.—Seven hundred square miles.

Climatic Conditions.—Summers hot and quite dry. Winters severe. Snow-

fall is 3 to 4 feet. Frazil ice will be found at this point as well as practically up

to its >:>urce.

Gauge. -A vertical staff gauge used, and read twice daily by Mr.W.Wenman,
of ( ".olden.

Channel.—Straight for 200 yards above and below section. The control is

a sandbar about 200 yards downstream from section.

Discharge Measurements.—The 1915 rating curve was prepared from one

metering in 1911, two in 1912, one in 1913, six in 1914, and six in 1915. A
metering under ice conditions was made on February 22, 1912, and gave a dis-

charge of 172 c.f.s. Another on February 28, 1914, gave a discharge of 270 c.f.s,

A third on March 2. 1915, gave a discharge of 154 c.f.s.

Accuracy.—"B." Readings are reliable, measurements accurate, results

should be within 10 per cent.

Discharge Measurements of Kicking Horse River at Golden [for Curve.)
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379

Daily Gauge Height and Discharge of Kicking Horse River at Golden for IQ15.

(Drainage area, 700 square miles.)

Day.
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Monthly Discharge of Kicki)ig Horse River at Golden for IQ15.

(Drainage area, 700 square miles.)

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

April
May
June
July
August
September. . . .

October
November. . . .

The period

1.520
3.750
7.840
6.510
5.490
2.880
891
690

266
1.620
1.950
3.470
3.600
785
460
250

751
2.310
3.590
5,030
4,380
1.410
639
443

1.07
3.30
5.13
7.19
6.26
2.01
0.91
0.63

7.840 250 2,319 3.31

1.19
3.80
5.72
8.29
7.22
2.24
1.05
0.70

30.21

44,700
142,000
214,000
309.000
269,000
83,900
39.300
26.400

1.128.300

Kicking Horse River.— (3012).

Location.—The station is in township 28, range 18, west of 5th meridian,

below the mouth of Yoho river, on first traffic bridge, about Qy± miles east of

Field.

Records Available.—Open season, 1912-13-14-15.

Drainage Area.—One hundred and thirty square miles.

Climatic Conditions.—Summers are short, with some very hot days, and

nights generally cool. The rainfall in summer months varies greatly, but is

usually much less in July and August than in June. Winters are cold, with

occasional severe storms. The river, near Field, is generally frozen for three or

four months, and frazil ice is to be expected.

Gauge.—A chain gauge is read daily by Mr. Wm. Tarr, of Field.

Channel.—The channel is straight for 50 yards above and below station,

the current is swift during freshet, the control is fairly permanent, but shifted

slightly in 1915.

Discharge Measurements.—The 1915 rating curve was prepared from twenty-

seven well-distributed measurements.

Accuracy.—"C" and "D." Gauge readings are reliable, and the measure-

ments are accurate, and though a slight shift was noted, results are considered

to be within 15 per cent.
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Discharge Measurements of Kicking Horse River at Field (For Curve).

Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

1912
June 6

June 25
June 26
July 2

Aug. 13
Oct. 2

Nov. 19
1913

Mav 22

July 3

July 28
July 30
July 31
Aug. 28
Sept. 12

Dec. 1

1914
June 14

July 29
Sept. 12

Sept. 21
Oct. 16

1915
Mar. 10
May
May
July
July
Oct.
Nov.

Richardson
Richardson
Richardson
Richardson
Richardson
Richardson
Richardson

Richardson
Richardson
Richardson
Richardson
Richardson
Swan & Richardson.
Richardson
Richardson & Webb

Elliott

Elliott

Elliott

Richardson
Elliott

Corbould
Elliott
Elliott

Elliott

Elliott

Richardson
Richardson

1.048
1.048
1,048
1,048
1,048
1,048
1,048

1,048
1,048
1,048
1,048
1,048
1,048
1,048
1,048

1,909
1,909
1,927
1,927
1,909

1,927
1,672
1,672
1,909
1,909
1,929
1,929

58
145
145
145
73
53
45

60
73
88
75

61

45

72
75
60
55
52

39
62
60
75
70
43
47

Sq. ft.

120
403
488
272
192
102
74

126
220
300
206
281
297
155
55.2

218
227
137
116
103

45
168
125
207
230
67.8
60.2

Ft. per sec.

2.46
8.88
9.65
7.14
5.00
2.10
1.60

Feet.

6.41
6.49
2.84
2.35
1.93

0.90
4.57
2.60
6.39
6.61
1.63
1.20

5.35
3.70
3.10

4.15
5.70
6.30
5.55
6.20
6.30
4.80
2.95

5.60
5.50
4.30
4.10
3.65

Ice
4.80
4.10
5.30
5.70
3.40
3.15

Sec.-ft.

295
3.600
4,710
1.940
963
214
116

300
1,280
2,220
1.200
2,190
2,300
496

1,410
1,470
390
272
199

40. 7»

769
324

1,320
1,520
111
72.3

1 Ice conditions.

Daily Gauge Height and Discharge of Kicking Horse River at Field for iqij
(Drainage area, 130 square miles.)

Day.
April. May. June. July. August. September.

Gauge Dis-
Height . charge.

Gauge Dis-
Height. charge.

Gauge
Height

.

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
]

Dis-
Height . charge.

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
80
31

Feet.

2.75
2.85
3.00
3.00

3
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October. December.

9

10

11

12

13

14

15

16
17

18

19

20

21

22
23
24

25

26
27
28
29
30
31

3.90
3.90

3.90
3.95

3.90
3.90
4.00
3.90

3.40

3.50
3.50
3.40

3.50
3.50

3.50
3.40
3.40

247
24 7

24 7

266

247
.'17

247
266

284
-'17

24 7

212
212

181
155
155
132
122

112
122
132
132
112

132
132
132
132
112
112

3.40
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Kicking Horse River.—(3013).
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Location.—Township 28, range 18, west of 5th meridian, above mouth of

Yoho river, immediately above C.P.R. bridge over Kicking Horse, between

tunnels Nos. 1 and 2, 5 miles east of Field.

Records Available.—July to October, 1912, April, 1913, to December. 1914,

and all 1915.
.

Drainage Area.—Fifty square miles.

Climatic Conditions.—Similar to Field, with possibly a little more snow.

Gauge.-—Vertical staff gauge read by Mr. C. E. Hamilton, and later by

Mr. W. J. Hartley.

Channel.—Straight for 25 yards above and below section. Control is not

permanent.

Discharge Measurements.-—The 1915 rating curve is deduced from seven

well-distributed measurements made during the year.

Accuracy.—"B" and "C." At high water the measuring section is not

satisfactory. The control below the gauge is not permanent. The results are

considered to be within 15 per cent.

Discharge Measurements of Kicking Horse River at No. 2 Tunnel for iQij.

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Kicking Horse River at No. 2 Tunnel for 1915.

(Drainage area, 50 square miles.)

Day.
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Monthly Discharge of Kicking Horse River at No. 2 Tunnel for 1915.

(Drainage area, 50 square miles.)
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Daily Gauge Height and Discharge of No. 2 Creek at Forster's for IQ15.

(Drainage area. 120 square miles.)

Day.



BRITISH COLUMBIA HYDROMETRIC SURVEY 387

SESSIONAL PAPER No. 25e

Monthly Discharge of No. 2 Creek at Forster's Landing for 1915.

(Drainage area, 120 square miles.)
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Spillimacheen River.—(3019).

Location.—The station is located at highway bridge, near mouth of river,

about 4 miles from Spillimacheen landing.

Records Available.—June to October, 1912, June to November, 1913, April

to December, 1914, and April to December, 1915.

Drainage Area.—Five hundred and eighty square miles.

Climatic Conditions.—The summer generally has hot days with cool nights,

light precipitation. The winter is of about 4^ months duration, with con-

siderable snowfall and low temperatures. The river usually freezes up in Novem-
ber or December, opening up again in April.

Gauge.—Vertical staff read two or three times weekly by Mr. Jas. Mont-

gomery.

Channel.—The channel is straight above and below section for 50 yards, the

control is a gravel bar, and there is a pronounced riffle at low water, 25 yards

below the section.

Discharge Measurements.—The data for 1915 has been prepared from a rating

curve based on nineteen measurements, well distributed, during the years

1912-13-14-15.

Accuracy.—"B" and "C." As readings are not taken daily, and there is a

possibility of backwater in extreme high water, results cannot be considered

closer than 10 or 15 per cent.

Discharge Measurements of Spillimacheen River at Spillimacheen Landing (For

Curve).

Date.
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Daily Gauge Height and Discharge of Spillimacheen River at Galena for iqi5.

(Drainage area, 580 square miles.)

Day.
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Monthly Discharge of Spillimacheen River at Galena for IQ15.

(Drainage area, 580 square miles.)
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Daily Gauge Height and Discharge of Toby Creek at Athalmer for IQ15

(Drainage area, 180 square miles.)
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Day.
April. May. June. July. August. September.

11

12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

Gauge Dis-
Height . charge.

0.30
0.30
0.30
0.30

0.30
0.35
0.35
0.40
0.45

0.60
0.80
0.90
0.95
1.00

0.85
0.75
0.70
0.70
0.70

0.65
0.70
0.65
0.80
1.00

Gauge Dis-
Height . charge.

Sec.-ft.

214
214
214
214

214
229
229
244
261

315
398
444
469
494

421
376
355
355
355

335
355
335
398
494

Feet.

1.30
1.20
1.10
1.00
1.00

1.10
1.30
1.60
1.70
1.65

Gauge Dis-
Height . charge.

1.10
1.05
1.00
1.00
1.00

1.15
1.40
1.35
1.35
1.30

1.30
1.30
1.35
1.50
1.35
1.30

Sec.-ft.

678
612
550
494
494

550
678
900
990
945

748
678
612
612
612

550
522
494
494
494

581
748
713
713
678

678
678
713
821
713
678

Feet.

1.50
1.50
1.50
1.50
1.65

1.65
1.80
1.70
1.60
1.45

1.45
1.45
1.50
1.55
1.75

1.80
2.00
1.90
1.70
1.50

1.50
1.70
2.00
2.30
2.30

Gauge
Height

.

30

Sec.-ft.

821
821
821
821
945

945
1,090
990
900
784

784
821
861

1,040

1,210
1,340
1,210
990
821

821
990

1,340
1,830
1,830

1,830
1,090
1,090
1,090
1,560

Feet.

2.30
2.20
2.30
2.30
2.40

2.50
2.30
2.20
2.20
2.10

1.80
1.65
2.10
1.80
1.80

1.70
1.65
2.00
2.00
2.10

2.15
2.20
2.30
2.40
2.50
2.50

Dis-
charge.

Gauge
Height

Sec.-ft.

1,830
1,640
1,830
1,830
2,050

2,290
1,830
1,640
1,640
1,480

1,090
945

1,480
1,090
1,090

990
945

1,340
1,340
1,480

1,640
1,830
1,830
1,480
1,480

1,560
1,640
1,830
2,050
2,290
2,290

Feet.

2.65
2.70
2.55
2.50
2.50

2.10
2.60
2.40
2.00
2.40

Dis-
charge.

Gauge Dis-
Height . charge.

2.40
2.40
2.40
2.30
2.30

2.30
2.30
2.30
2.05
2.00
1.80

Sec.-ft.

2,720
2,880
2,430
2,290
2,290

2,290
1,640
2,290
2,050
2,050

1.480
2,570
2,050
1,340
2,050

2,290
2,290
2,170
1,480
1,640

2,050
2,050
2,050
1,830
1.830

1,830
1.830
1,830
1,410
1,340
1,090

Feet.

1.50
1.60
1.80
1.80
1.80

1.40
1.20
1.10
1.00
0.80

0.75
0.70
0.65
0.60
0.60

0.60
0.60
0.60
0.60
0.60

0.60
0.60
0.60
0.55
0.55

0.55
0.55
0.50
0.50
0.50

Sec.-ft.

821
900

1,090
1,090
1,090

748
612
550
494
398

376
355
335
315
315

315
315
315
315
315

315
315
315
296
296

296
296
278
278
278
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Monthly Discharge of Toby Creek at Athalmer for IQI$.

(Drainage area, 180 square miles.)
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Daily Gauge Height and Discharge of North Vermilion Creek at Edgewater for

I9I5-

(Drainage area, 20 square miles.)

Day.
April. Ms June. July. August. September.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Gauge Dis-
Height

. charge.

11
12
13
14
15

16

17
18
in

20

21
22
23
24
2.5

26
27
28
29
30
31

Feet.

0.70
0.70
0.80
0.80
0.80
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7

South Vermilion Creek.—(30

Location.—The section is about 40 feet above the highway bridge, on the

Golden-Windermere road, which crosses this creek, and is about % mile above

the mouth.

Records Available.- April to September, 1914, and April to September, 1915.

Drainage Area.—Ten square miles.

Climatic Conditions.—Summer days hot, with cool nights. Precipitation is

generally light. Winter lasts about 4} 2 months, and is more or less severe.

Gauge.—Vertical staff read daily by Mr. Eric Smith.

Channel.—Gravelly and likely to shift.

Discharge Measurements.—The 1915 data has been prepared from a rating

curve based on four measurements made by this Survey and one by the Pro-

vincial Water Rights Branch, in 1915.

. 1 1 curacy.—"C" and "D." Results considered to be within 15or20 percent.

Discharge Measurements of South Vermilion at Edgewater for 1915.

Date.
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Monthly Discharge of South Vermilion Creek at Edgewater for iqi$

(Drainage area, 10 square miles.)

395
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Daily Gauge Height and Discharge of Washout Creek at Galena for 1915.

Day.
April. May. June. July. August. September.

Gauge
Height.

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge Dis-
Height . charge.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge Dis-
Height. charge.

9

10

11

12

13

it

15

16
17

18

19

20

21

22
23
24
26

26
27
28
29
3D
31

Feet.

0.40
0.40
0.40
0.40
0.40

0.40
0.40
0.40
0.40
0.40

0.40
0.40
0.47
0.47
0.47

47
0.54
0.54
0.54
0.54

0.54
0.54
0.47
0.47
0.47

0.47
0.47
0.47
0.47
0.50

Sec. -ft.

14.5
14.5
14.'1

14.5
14.5

14.5
14.5
14.5
14.5
14.5

14.5
14.5
17.4
17.4
17.4

17.4
20.5
20.5
20.5
20.5

Feet.

0.50
0.54
0.54
0.54
0.54

0.54
0.54
0.54
0.54
0.60

0.60
0.54
0.47
0.47
0.47

0.47
0.47
0.47
0.47
0.47

0.47
0.47
0.47
0.47
0.47

0.47
0.47
0.47
0.53
0.53
0.53

Sec.-ft.

18.7
20.5
20.5
20.5
20.5

23.2
20.5
17.4
17.4
17.4

17 4

17.4
17.4
17.4
17.4

17.4
17.4
17.4
17.4
17.4

17.4
17.4
17.4
20.0
20.0
20.0

Feet.

0.53
0.53
0.53
0.58
0.58

0.52
0.51
0.44
0.43
0.43

0.43
0.43
0.43
0.43
0.43

0.43
0.43
0.43
0.51
0.51

0.57
0.57
0.57
0.80
2.20

2.20
2.00
1.70
1.40
1.10

Sec.-ft.

20.0
20.0
20.0
22.3
22.3

19.6
1 '.1

. 2

16.2
15.8
15.8

15.8
15.8
15.8
15.8
15.8

15.8
15.8
15.8
19.2
19.2

21.8
21.8
21.8
21.8
120.0

120.0
106.(1

85.3
66.0
48.5

Feet.

0.90
0.90
0.90
0.80
0.80

70
0.70
0.70
0.60
0.50

0.55
0.55
0.70
0.80

Gauge
ou

From
15th t

13th no
were

Sec.-ft.

38.0
38.0
38.0
32.9
32.9

28.0
28.0
28.0
23.2
18.7

21.0
21.0
28.0
32.9

washed
t.

July
o Aug.
readings
taken.

Feet. Sec.-ft.

6.50
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Bull River.—(3039).

Location.—The station is near the mouth, on C.P.R. bridge, at Bull river.

Records Available.—1914 and 1915.

Drainage Area.—Four hundred and twenty square miles.

Climatic Conditions.—Summers hot and dry. Winters severe, with light

snowfall at lower altitudes. Ice conditions from November to April. During
this period low flow may be anticipated, and frazil ice expected.

Gauge.—A vertical staff nailed to the buttress about 100 yards below Bull

River Lumber Company's dam. Daily readings.

Channel.—Straight for 100 yards below and above gauge.

Discharge Measurements.—The 1915 data is based on seven measurements

made during the year.

Accuracy.-—The channel is liable to shift, and peculiar conditions exist,

therefore results are not guaranteed. Further study is being made.

Discharge Measurements of Bull River at Bull River for 1915.

Date. Engineer.
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Daily Gauge Height and Discliargt of Bull River at Bull River for 1915.

(Drainage area, 420 square miles.)

Day.
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Monthly Discharge of Bull River at Bull River for igij.

(Drainage area, 420 square miles.)

Month.
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Daily Gauge Height and Discharge of Cherry Creek at Wasa for IQ15.

(Drainage area. 80 square miles.)

Day.
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Elk River.— (3048).
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Location.—At cable station, 50 yards above traffic bridge, 34 mile from Elko,

in south-east Kootenay.

Records Available.—1914 and 1915.

Drainage Area.—One thousand six hundred square miles.

Climatic Conditions.—Summers hot and dry, winters severe, with light

snowfall. Frazil ice is to be expected.

Gauge.—A chain gauge was established at the highway bridge and a vertical

staff at the cable station. These were read by Air. Jas. McKee daily.

Channel.—The channel below the bridge is confined in a canyon, and there

is no possibility of shift, though log jams might occasionally affect the gauge

readings. Above and below the station the channel is straight for about 40

yards. There is a distinct riffle 30 yards below the section at low water,—but

this is drowned at high water by the water backing up in its endeavour to get

through the narrow canyon below. The low water control below the station

may shift somewhat in high water.

Discharge Measurements.—The 1915.rating curve was based on one measure-

ment in November, 1913, six in 1914, and six well-distributed measurements

in 1915. On December 18, 1914, a measurement under ice conditions gave a

discharge of 630 c.f.s., and one on February 23, 1915, gave a discharge of 601

c.f.s.

Accuracy.—Gauge readings and measurements are reliable, the rating curve

is satisfactory, results should be within 10 or 15 per cent.

Discharge Measurements of Elk River at Elko (For Curve).

Date.
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Daily Gauge Height and Discharge of Elk River at Elko for iqi$..

(Drainage area. 1,600 square miles.)

Day.
January.

Gauge Dis-

Height . charge.

11

12

13
14
15

16
17

18
19
20

21
22
23
Jl

25

26
27
28
29
30
31

11

12

13
14
15

16
17
18
19
20

21
22
23
24
25

26
27

29
30
31

Feet.

4.8
4.65
4.5
4.55
4.75

4.3
4.3

February.

Gauge
Height.

Sec.-tt.

4.35
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Monthly Discharge of Elk River at Elko for iQij.

(Drainage area, 1,600 square miles.)

403

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

April
May
June
July
August. . .

September.
October
November. . . .

December

The period

4.080
6,560
8.800
6,420
2,510
1,340
1.310
1,310
1,230

1,060
2,920
3,030
2,510
1,380
1,200
1,200
1,020
980

2,220
4,260
4,780
3,490
1,740
1,260
1.260
1,170
1,070

8.800 980 2,360

1.39
2.66
2.98
2.18
1.08
0.78
0.78
0.73
0.67

1.47

1.55
3.07
3.33
2.51
1.25
0.87
0.90
0.81
0.77

15.06

136,000
262.000
284.000
215.000
107,000
75,000
77,500
69.600
65.800

1.291,900

Gold Creek.—(3047).

Location.—The station is at a highway bridge, }/£ m ile from mouth. 7 miles

from International boundary line, near Newgate, in south-east Kootenay.

Records Available.—1914 and 1915.

Drainage Area.—Two hundred and thirty square miles.

Climatic Conditions.—Winters severe, with light snowfall, summers hot and

dry.

Gauge.—A wooden staff, 4 feet long, located on downstream side of bridge,

and read three times a week by Mr. C. Thompson.

Channel.—Gravel bed. Flow is fairly smooth. Control is a gravel bar below.

Discharge Measurements.—The 1915 curve is based on five measurements

made in 1914, and five in 1915.

Accuracy.—"B" and "C." Measurements are reliable. Results are within

10 or 15 per cent.

Discharge Measurements of Gold Creek at Newgate {For Curve).

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
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Daily Gauge Height and Discharge of Gold Creek at Newgate for 1915.

(Drainage area. 230 square miles.)

Day.
April. May. June. July. August. September.

Gauge
Height

.

Dis-
charge.

Gauge Dis-
Height. charge.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height

Dis-
charge.

10

7

B

9

20

21
22
23
2-1

25

26
27

28
28
30
31

Feet.

0.25

0.5

0.85

0.8

0.8'

0.85

i . i 5

1.2

1.3

i'.e

1.45

1.6

1.3

1.2

Sec. -ft.

41.8
56.9
72.1
110
148

141
134
134
134
141

148
199
250
260
270

293
316
403
490
444

397
444
490
403
316

293
270
319
368
382

Feet.

1.45

1.35

i.3

1.2

i.3

1.3

i .35

i . 4

1.4

i . 35

1.35

i!35

1.45

1.4

i.3

i'.2

Sec.-ft.

397
370
342
329
316

293
270
293
316
316

316
329
342
355
368

368
368
355
342
342

342
342
342
370
397

383
368
342
316
293
270

Feet.

1
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Kootenay River.—(3041 J.

Location.-—This station is at the highway bridge, near Wardner.

Records Available.—1914 and 1915.

Drainage Area.—Five thousand two hundred square miles.

Climatic Conditions.—Summers hot and dry. Winters severe. The river

is generally affected by ice from December to March. A precipitation of from

16 to 20 inches may be expected. Frazil ice occurs.

Gauge.—A vertical staff, 12 feet long, is nailed to one of the bridge piers,

and read daily by Mrs. C. Barnes.

Channel.—The channel is straight and uniform.

Discharge Measurements.—The 1915 rating curve is based on fifteen-measure-

ments made during 1913-14-15.

Accuracy.—"A" and "B." Gauge readings and measurements are reliable.

The rating curve is satisfactory, and results are considered to be within 5 and 10

per cent.

Discharge Measurements of Kootenay River at Wardner (For Curve).

Date. Engineer.
Meter
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Daily Gauge Height and Discharge of Kootenay River at Wardner for 1915.

(Drainage area, 5,200 square miles.)

Day.
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Monthly Discharge of Kootenay River, at Wardner for 1915.

(Drainage area, 5.200 square miles.)
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Daily Gauge Height and Discharge of Linklater Creek at Newgate for iqi5.

(Drainage area, 42 square miles.)

Day.
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Monthly Discharge of Linklater Creek at Newgate for 1915.

(Drainage area, 42 square miles.)
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Daily Gauge Height and Discharge of Mark Creek at Marysville for IQ15.

(Drainage area. 90 square miles.)

Day.
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Monthly Discharge of Mark Creek at Marysville for 1915
1 (Drainage area, 90 square miles.)
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Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

April
May
June
July
August
September
October
November

The period

.

160.0
191.0
170.0
78.2
51.5
28.2
29.1
22.1

23.5
102.0
78.2
37.7
18.6
16.6
17.6
15.8

135.0
112.0
58.3
27.4
21.0
21.8
17.9

191.0 15.8 58.9

0.87
1.50
1.24
0.65
0.30
0.23
0.24
0.20

0.97
1.73
1.38
0.75
0.35
0.37
0.28
0.22

0.65 6.05

4,650
8,300
6.660
3.580
1,680
1.250
1.340
1,060

28,520

Moyie River.—(3056).

Location.—The section is at the International boundary, at highway bridge,

near Kingsgate.

Records Available.—July to December, 1914, and all of 1915.

Drainage Area.—Five hundred and seventy square miles.

Climatic Conditions.—Winters and summers are temperate. In summer hot

days occur, but the evenings are cool. As a rule the river does not freeze over, but
frazil ice is to be expected.

Gauge.—A vertical staff is attached to the abutment of the bridge, and daily

readings were made by Mr. John Dunlop.

Channel.—The flow at the section is swift, over gravel and small boulders.

Straight above and below for 200 feet.

Discharge Measurements.—The 1915 data is based on a rating curve prepared

from eight measurements made during the year.

Accuracy.—"C." Meterings are reliable. Gauge readings taken daily.

Results are considered to be within 15 per cent.

General.—The Moyie rises in the summit of the Purcell mountains, flows

easterly into Moyie lake, thence south-westerly and crosses the International

boundary near Kingsgate. In Canada it drains approximately 570 square miles.

Studies are being carried on to meet the possible requirements of lumbering and
mining industries.

Discharge Measurements of Moyie River at Kingsgate for ioij-

Date.
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Daily Gauge Height and Discharge of Moyie River at Kingsgate for 1915.

(Drainage area, 570 square miles.)
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Monthly Discharge of Moyie River at Kingsgate for IQ15

(Drainage area. 570 square miles.)
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Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off .

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

March
April
May
June
July
August
September. . . .

October
November. . . .

December

The period

510
2.620
2,430
1,440
710
348
187
223
283
304

129
424

1.600
480
223
142
117
156
187
180

262
1,460
1,850
858
404
214
147
181
229
219

0.46
2.56
3.26
1.50
0.71
0.38
0.26
0.32
0.40
0.38

2.620 117 582.4 1.02

0.53
2.86
3.76
1.67
0.82
0.44

. 29
0.37
0.45
0.44

11.63

16.100
86.900

114.000
51.100
24.800
13.200
8,750

11.100
13,600
13,500

353,050

Phillips Creek.—(3046).

Location.—Near Roo's ranch, Roosville, a few hundred feet above road.

Records Available.—May to November, 1914, and April to September. 1915.

Drainage Area.—Twenty-three square miles.

Climatic Conditions.—Summers are hot and dry, winters severe, as low as

forty degrees below zero, during some cold spells. Light snowfall. Frazil ice

may be expected.

Gauge.—A wooden staff read by Mr. Fred Roo.

Channel.—Fairly uniform and smooth. Good control.

Discharge Measurements.—The 1915 curve is based on three measurements

in 1914, and four in 1915.

Accuracy.—"B" and "C." The rating curve is satisfactory, and readings

also. Results should be within 10 or 15 per cent.

Discharge Measurements of Phillips Creek at Roosville {For Curve).

Date.
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Daily Gauge Height and Discharge of Phillips Creek at Roosville for IQ15.

(Drainage area, 23 square miles.)
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Rock Creek.— (3049).

Location.—J/£ m^e above Rock creek mill, near Elko.

Records Available.—1914 and 1915.

Drainage Area.—Seventy-five square miles.

Climatic Conditions.—Similar to Elko (see Elk river).

Gauge.—A 2-foot wooden staff, read four or five times a week, by Mr. H.

B. Stiven, of Elko.

Channel.—Smooth. Swift water. Good control.

Discharge Measurements.—The 1915 data has been prepared from a rating

curve based on five well-distributed measurements during the year.

Accuracy.—"C." The results should be within 15 per cent.

Discharge Measurements of Rock Creek at Elko for iQij.
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Monthly Discharge of Rock Creek at Elko for igi5.

(Drainage area, 75 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

April
May
June
July
August
September. . . .

The period

59.9
80.7
76.3
67.9
31.

8

22.8

14 7

48.6
41.6

19.9
17.3

32.7
61.9
51.9
45.8
24.2
18.9

0.44
0.83
0.69
0.61
0.32
0.25

80.7 14 39.2 0.52

0.49
0.96
0.77
0.70
0.37
0.28

3.57

1.950
3,810
3,090
2.810
1,490
1.130

14,280

Big Sand Creek.—(3042).

Location.—The section is located about 300 yards below the highway bridge,

2 miles from Galloway, near Jaffray.

Records Available.—1914 and 1915.

Drainage Area.—Forty square miles.

Climatic Conditions.—Summers hot and dry, winters severe, with light snow-

fall.

Gauge.—Vertical staff read daily by Robt. Cameron.

Channel.—Smooth and uniform, with swift water and a good control.

Discharge Measurements.—The 1915 rating curve is based on five measure-

ments in 1914 and five in 1915.

Accuracy.—"A" and "B." The section is suitable for good work, and read-

ings are reliable, results should be within 10 per cent.

Discharge Measurements of Big Sand Creek at Jaffray (For Curve).

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

1914
May 19
June 19

July • 9

July 29
Sept. 9

1915
April 24
May 13

June 1

June 16
Aug. 29

Gill

Gill

(Prov.) Hicks.
Gill

(Prov.) Hicks.

Elliott. . .

Corbould.
Elliott. . .

Elliott . .

Dempster.

1,048
1.048

1,929

Feet.

38.0
38.0
36.0
35.0

1.672
1,909
1,672
1,909
1.927

32.0
36.0
36.0
36.0
29.0

Sq. ft.

93.8
81.5
51.2
28.4
19.9

60.6
67.8
56.2
39.0
16.2

Ft. per sec.

5.44
4.53
2.64
1.65
1.10

3.15
4.30
3.10
2.31
0.75

Feet.

2.30
2.00
1 20
0.65
0.35

1.40
1.65
1.35
0.97
0.18

Sec.-ft.

511.0
369.0
135.0
47.1
21.9

191.0
292.0
175.0
90.7
12.2
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Daily Gauge Height and Discharge of Big Sand Creek at Jaffray for iqi5.

(Drainage area, 40 square miles.)

Day.
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Little Sand Creek.—(3043).

Location.—The section is located at the small traffic bridge, above Rosen's

ranch, near JafTray.

Records Available.— 1914 and 1915.

Drainage Area.—Thirty-three square miles.

Climatic Conditions.—Summers hot and dry, winters severe, with light

snowfall.

Gauge.—Vertical staff, nailed to bridge abutment, and read by Mr. A. Rosen.

Channel.—Uniform. Water unbroken and swift. Control is fair.

Discharge Measurements.—The 1915 data is based on a rating curve prepared

from two measurements in 1914, and five in 1915.

Accuracy.—"C." Results are thought to be within 15 per cent.

Discharge Measurements of Little Sand Creek at Jaffray (For Curve).

Date. Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

1914
June 19

July 29
1915

April 24
May 13

June
June 16

Aug. 29

Gill

Gill

Elliott. . .

Corbould.
Elliott . . .

Elliott. . .

Dempster

1,048
1,929

1,672
1,909
1,672
1.909
1,927

Feet.
24.0
24.0

24.0
24.0
24.0
24.0
23.5

Sq. ft.

26.7
14.7

17.6
29.4
18.9
18.7
14.3

Ft. per sec.

3.01
2.04

2.11
3.44
2.24
2.24
1.92

Inches.
12

5

Sec. -ft.

80.3
30.0

37.2
101.0
42.4
42.1
27.3

Daily Gauge Height and Discharge of Little Satid Creek at Jaffray for 191$.
(Drainage area, 33 square miles.)
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Monthly Discharge of Little Sand Creek at Jaffray for IQ15.

(Drainage area, 33 square miles.)

419

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

April
May
June
July
August
September. . . .

The period

81.6
98.3
127.0
104.0
56.8
47.8

19.4
35.4
35.4
42.1
25.0
22.1

1.11
1.80
1.52
1.74
0.92
0.82

127.0 19.4 43.3 1.32

1.24
2.08
1.70
2.01
1.06
0.92

9.01

2,180
2,590
2,990
3,520
1,860
1,610

14,750

St. Mary's River.—(3050).

Location.—At traffic bridge, near Wycliffe, 12 miles from the mouth, and 7

miles from Cranbrook.

Records Available.—1914 and 1915.

Drainage Area.—One thousand one hundred square miles.

Climatic Conditions.—The climatic conditions near Wycliffe are similar to

those at Cranbrook. Summers hot, with dry winds, winters severe, with

occasional cold spells, during which it may reach forty degrees below zero.

Precipitation is light. Frazil ice is to be expected.

Gauge.—A vertical staff gauge read daily by the Otis Staples Lumber
Company till the end of September.

Channel.—Straight, uniform, with smooth swift flow. Good control.

Discharge Measurements.—The 1915 rating curve is based on six measure-

ments made by the Provincial Water Rights Branch, in 1912 and 1913, four

measurements made by this survey in 1914, and three in 1915.

Accuracy.—"B" and "C." Results should be within 10 or 15 per cent.

Discharge Measurements of St. Marys River at Wycliffe (For Curve).

Date.

l'.n:

Aug.
Dec.

I '.i i

:

June
June
July
Sept.

i'H

June
July
Oct.
Oct.

1911
I'Vb.

M;iy
June

Engineer.

(Prov.) Hicks.

.

(Prov.) Hicks. .

(Prov.) Hicks. .

(Prov.) Koblin.
(Prov.) Hicks. .

(Prov.) Koblin.

Gill.

Gill.

Gill.

Gill.

Elliott & Corbould.
Elliott. . .

Elliott.

Meter
No.

1,048
1,929

1,980

i.goo

1.679
1,000

Width.

Feet.

150
125

175
175
168
151

143
ItiJ

148
148

180

887

Area of
Section.

Sq. ft.

477
345

1,800
1,1)7(1

786
450

1.110
708
454

800

Mr. ill

Velocity.



420 DEPARTMENT OF THE INTERIOR

7 GEORGE V, A. 1917

Daily Gauge Height and Discharge of St. Marys River at Wycliffe for 1915.

(Drainage area, 1,100 square miles.)
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MISCELLANEOUS METERINGS—NELSON DIVISION.

NELSON DISTRICT.

Date.
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CHAPTER IX.

FORT GEORGE DISTRICT.

HYDROMETRIC DATA.

Bulkley River.

Bulkley river is one of the largest tributaries of the Skeena. It rises on the

western slope of the interior plateau and flows in a north-westerly direction to

join the Skeena, near Hazelton. The Bulkley is about 150 miles in length and

drains an area of about 3,900 square miles.

The Bulkley is a rough, unnavigable stream and flows through many rapids

and canyons. For 30 miles above its mouth it flows through a deep and narrow

canyon, falling 1.000 feet in this distance. The valley enclosing Bulkley river is

very7 large, varying from four to ten miles in width. On the south-west, from

Hazelton to Moricetown, this valley is flanked by the rugged Rocher Deboules

mountains, and from Moricetown to Barrett, by Hudson Bay mountains. On
the north-east the mountains are lower and not as rugged.

There are no power developments as yet, but the Bulkley canyon affords

probably one of the best power possibilities in northern British Columbia.

The principal tributaries of the Bulkley are, the Morice and Telkwa rivers,

Bull, Boulder, Porphyry and Mud creeks on the south; Canyon and Driftwood

creeks and Suskwa river on the north.

There are at present two gauging stations on the Bulkley river. One is at

Hubert, above the mouth of the Telkwa river, the other is at Hazelton at the

mouth. This latter station is to give the flow through the Bulkley canyon. The
gauging station at Hubert was established in July, 1915, and records are available

from then till December 31. Measurements are made from the downstream

side of the highway bridge. A vertical staff gauge is nailed to the pier, at the

south end of the bridge.

The metering station at Hazelton is at the ferry crossing about halt a mile

from the mouth. Daily gauge readings have been taken since July, 1915, on a

chain gauge at the low level suspension bridge, 2 miles above the metering station.

Meter measurements are made from the Government pontoon ferry, a tag line is

stretched from shore to shore to mark points of observation, the ferry being held

in place by the current action on the lace of the pontoons.
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/ Bulkley River, Hazelton.— (4004).

Location.—At ferry crossing, about 34 m ile above confluence with Skeena

river, 24 of a mile from Old Hazelton.

Records Available.—Gauge heights from July 13 to December 31, 1915.

Insufficient data to compute daily discharges.

Drainage Area.—Approximately 3,900 square miles.

Gauge.—Chain gauge at low level suspension bridge, over Bulkley canyon,

2 miles above metering section. Daily readings by Mr. A. M. Ruddy.
Channel.—One channel at all stages. Straight above and below section.

The stream bed appears to be permanent. The depth of water at the section is

influenced at some stages by backwater from the Skeena river.

Discharge Measurements.—Four measurements in open season and one in

early winter.

Winter Flow.—The river freezes over early in December. Frazil and anchor

ice remain in the river for most of the winter.

Discharge Measurements of Bulkley River near Hazelton, B.C., for 191$

Date. Engineer.
Meter
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Discharge Measurements of Bulkley River near Hubert, B.C., for IQ15.

Engineer.
Meter
No. Width.

Area of
Section.

Mean
Velocity.

Gauge
Height. Discharge.

July
Aug. 30
Sept. 27
Oct. 25

K. G. Chisholm . .

Elliott & Cballies
1. A. Elliott

J. A. Elliott

1,521
1.521

1.521
1,521

Feet.

310
294
290
290

Sq. ft.

1.450
1,130
835
790

Ft- per sec.

5.11
4.31
3.69
3.78

Feet.

4.80
3.87
2.95
2.75

Sec. -ft.

7.420
4,880
3.080
2,980"

'Snowing.

Daily Gauge Height and Discharge of Bulkley River near Hubert for IQ15.
(Drainage area, 2,070 square miles.)

Da\
July. August. September. October. November. December.

Gauge
Height.

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge 1 Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge
Height.

Dis-
charge.

9

10

11

1.'

13
1

1

15

16
17

18
19

20

21
22
23
24

25

.'-;

-•:

28
29
30
31

Feet. Sec. -ft.

4.8
t 9

4.9
5.2
5.2
5.0
4.8

4.8
5.0
5.0
5.0
5.0

5.0
5 .

5.1
5.1
5.0

5.0
9

9

7,440
7,740

7.740
8.640
8.640
8.040
7.440

7.440
8.040
8.040
8.040
8.040

8.040
8,040
8.340
8.340
8,040

8.040
7,740
7,740
7.740
7.740
7.74U

Feet.

4.9
4.9
4.9
4.9
4.9

4.9
4.9
4.8
4.8
4.7

4.3
4.2
4.2
4.2
4.2

4 1

4.1
4.1
4.1
4 1

Sec. -ft.

7,740
7.740
7,740
7.740
7.740

7,740
7,740
7.440
7,440
7,140

6,540
6.540
6.540
6.540
6.000

6,000
5.730
5,730
5,730
5,730

5,480
5,480
5,480
5,480
5,480

5,480
5,480
5,230
5,000
5,000
4.770

Feet.

3.8
3.8
3.8
3.8
3.8

3.4
3.4
3.4
3.4
3.3

Sec. -ft.

4,770
4,770
4,770
4.77H

4,770

4.770
4,770
4.540
4.540
4.320

4,100
4,100
3.900
3,700
3.700

3.900
3.900
3.900
3,900
3.700

3,700
3.320
3.320
:U20
3,320

3.320

3.150
3.150
3.150

Feet.

3.0
3.0
3.0
3.0
3.0

2.5
2.6
2.5
2.7

Sec.-ft.

3.150
3,150
3,150
3.150
3.150

3.000
3. non
3.000
3,000
3.000

2,850
2.850
2.700
2.550
2.550

2.400
2.550
2,400
2.700
2,850

2.850
3.000
2.850
2,850
2,850

2,850
2.700
2,700
2,850
I 850
2,700

Feet.

2.7
2.6
2.6
2.6
2.6

2.5
2.5
2.4
2.3
2.3

1.9
1.9
1.8
1.8
1.8

1.7
1.6
1.6
1.6
1.6

Sec.-ft.

.',7nii

2,550
2.550
2,550
2,550

2,400
2.400
2,270
2,140
2,140

2.140
2,010
1,890
1.770
1.770

1.770
1,770
1,770
1,770
1,770

1,650
1,650
1.550
1,550
1.550

1.450
1.350
1.350
1.350
1,350

Feet.

1.5
1.4
1.4
1.2
1.2

1.2
1.2
1.2
1.2
12

1.2
1.2
12
1.2
1.2

1.2
1.2
1.2
1.2
1 ,2

1.2

Sec.-ft.

1,350
1.350
1.350
1.350
1.250

1,250
1.160
1.160
980
980

980
980
980
980
980

980
980
980
980
980

980
980
980
980
980

980
980
080
980
980
980

Monthly Discharge of Bulkley River near Hubert for ip/j

(Drainage area, 2,070 square miles.)
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Dore River.

The Dore or Fifty Mile river rises in the Cariboo mountains, about 25 miles

south-west of the town of McBride, and flows north to the Fraser river. The
town of McBride is about 2* 9 miles east of the mouth of the Dore. Dore river

has a fairly steep gradient and several small power sites. It will probably afford

a water or power supply for McBride, as it is the most important stream in this

vicinity.

Dore River.— (4002).

Location.—About Yi mile above the confluence with the Fraser river, and

below all tributaries. The station is on the Grand Trunk Pacific Railway bridge,

about 2 x
/i miles west of McBride, B.C.

Records Available.—July 2 to November 25, 1915.

Drainage Area.—Approximately 190 square miles.

Gauge.—Chain gauge fastened to a supported rod on the right bank, about

100 yards above the railway bridge. Gauge is read two or three times a week,

by Miss M. Johnson, of McBride.

Channel.—The channel is straight above and below the section for 50 yards.

The river bed is liable to shift. One channel at all stages.

Discharge Measurements.—Three well-distributed measurements in 1915, and

one ice measurement in winter.

Winter Flow.—The river freezes over in November, and does not appear to

carry frazil ice or anchor ice.

Accuracy.—-"D." The gauge readings are infrequent, and the station

newly established. Results should be within 20%.

Discharge Measurements 0} Dore River near McBride, B.C.. for iqi?.

Date.
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Daily Gauge Height and Discharge of Dore River near McBride, B.C., for IQ15.

(Drainage area. 190 square miles.)

Day.
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Nechako River.

The Nechako river rises at the western end of the lake region of the great

interior plateau, south of the Grand Trunk Pacific. The Nechako has its source

in Ootsabunket and Cheslatta lakes, at an elevation of about 2,900 feet, and,

after flowing about 70 miles in a north-easterly direction, almost touches the

eastern end of Fraser lake, and then turns nearly due east along the 54th parallel,

holding this direction for 100 miles to its confluence with the Fraser at Fort

George. Near Fraser lake the Upper Nechako receives the waters from Fraser

and Francois lakes.

Nechako river may be said to be of three main branches:—the Upper

Nechako, which drains Ootsabunkut, Cheslatta, Natalkuz, Euchu, and Teta-

chuck lakes; the Nautley and Endako rivers which drain Francois and Fraser

lakes; and the Stuart which drains Tacla, Tremblay and Stuart lakes. The
drainage area of the Nechako basin is about 15,700 square miles.

The Nechako valley proper is in reality an old lake bed and its soil is very

rich. It averages 15 miles in width 'and contains several thousand acres of

excellent farming land.

The lower Nechako was navigated by small river steamers, from Fort

George to Fort Fraser, during the construction of the Grand Trunk Pacific

Railway. As early as 1871, a 70-foot steamer, the "Enterprise," made a trip

from Soda creek to Tacla lake, during the Omineca gold rush. The remains of

this steamer are now beached on Tremblay lake. During the summer of 1915

the Department of Public Works, Canada, did considerable improvement work
on the Stuart river rapids to make a navigable waterway at all stages from the

railway to the Omineca mining region.

There are no power developments on the Nechako at present. The total

fall between Ootsabunkut, or Ootsa lake, and the Fraser is about 860 feet,

of which 80 feet is in the short stretch between Ootsa and Natalkuz lakes. Near

the Cheslatta Creek rapids, about 60 miles up the Upper Nechako, there is a box

canyon 12 miles long, which contains many falls and rapids.

Several of the largest lakes in the province are in the Nechako basin,

—

Ootsa, 140 miles long; Cheslatta, 25 miles; Francois, 60 miles: and Fraser, 14

miles; Stuart (area, 221 square miles); and Tacla, 135 square miles.

There are two gauging stations being maintained on the Nechako river at

the present time, one at Vanderhoof , on the Lower Nechako, and one near Fort

Fraser, on the Upper Nechako. The gauging station on the Upper Nechako
river was established in June-, 1915, and dailj gauge readings ha\ e been taken since

that time. Meterings are made from the railway bridge, half a mile west of Fort

Fraser. The gauging station <>n the Lower Nechako, at Vanderhoof, was

established in June, 1915. Daily gauge readings an- taken and meterings are

made from a boat station near the ferry crossing <>| the Vanderhoof Smart lake

road. This latter station gives the combined discharges of the Upper Nechako,

Nautley and Endako rivers.

Climatic conditions in the Nechako valley are shown !>>• the temperature
and precipitation tables for fort St. James and Fori George The wintei is
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generally of 5 months duration, snow coming to stay in mid-November and lasting

until the middle of April. The precipitation is light but well distributed through-

out the year.

Nechako River, Fort Fraser.— (4000).

Location.—At the Grand Trunk Pacific Railway bridge, about J^ mile west

of Fort Fraser townsite.

Records Available.—June 16 to December 10, L915.

Drainage Area.—Approximately 6,150 square miles.

Gauge.—Vertical staff gauge, nailed to a timber pile on the left bank of the

river, about 75 feet above the railway bridge. The gauge is read daily in the

open season and semi-weekly in the frozen season, by Mr. F. Clarke.

Channel.—Straight above and below section. Divided into sections by the

bridge piers. There is a possibility of shift in the section, due to current action

around the piers of the bridge.

Discharge Measurements.—Four well-distributed measurements during the

summer of 1915.

Winter Flow.—The river freezes in mid-November, and is frozen until the

middle of April. During the early winter months the How is affected by presence

of anchor and frazil ice.

Accuracy.—"C." The station is newly established, but the conditions for

metering are good. The results should be well within 15%.

Discharge Measurements of Nechako River near Fort Fraser, B.C., for icjij.

Date.
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Daily Gauge Height and Discharge of Nechako River near Fort Fraser, B.C., for

IQI5-

(Drainage area, 6,150 square miles.)

Day.

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

June. July. August. September. October. November.

Gauge
Height

.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height

.

Dis-
charge.

Gauge Dis-
Height . charge.

Gauge
Height

.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Feet. Sec.-ft.

8.6
8.5
8.4
8.4

8.3
8.2
8.1
8.0
8.0

7.9
7.9
8.0
8.0
7.9

15,160
14,720
14,500
14,300
14,300

14,100
13,900
13,700
13,500
13,500

13,300
13,300
13.500
13,500
13,300

Feet.

7.8
7.6
7.5
7.5
7.5

7 4

7.3
7.1
7.0
7.0

0.9
6.8
6.75
6.8
6.7

6.7

7.2
7.25

7.1
7.0
6.9
6.8
6.65
6.55

Sec.-ft.

13,100
12,700
12,500
12,500
12,500

12,300
12,100
11.700
11,500
11,500

11,300
11,110
11,000
11,110
10,920

10,920
11,200
11,110
11,900
12,000

12,200
12, .inn

12,300
12,100
11,900

11,700
11,500
11,300
11,110
10,820
10,620

Feet.

6.45
6.35
6.25
6.15
6.1

6.0
5.95
5.8
5.8
5.7

5.5
5 . 35
5.2
5.1

5

5.0
4.9
4.8
4.7

4.6
4.5
4.4
4.35
4 3

Sec.-ft.

10,450
10,270
10,090
9,910
9,820

9,640
9,550
9,280
9,280
9,100

8,920
8,750
8,490
8,240
8,070

7,900
7.900
7.730
7.560
7.390

7,230
7,070
6.910
6,830
6,750

6,680
6.600
6,450
6.300
6.300
6.300

Feet.

3.9
3.85
3.8
3.7
3.65

3.4
3.35
3.3
3.25
3.2

2.8
2.75
2.7
2 . 65

2.5
2.5
2.45
2 4

2.3

Sec.-ft.

6,150
6,080
6,000
5.850
5,780

5,700
5,640
5,550
5,550
5,480

5,410
5.340
5,270
5,200
5.130

5,060
4,990
4,850
4.72U

4.660

4,590
4,520
4,460
4,390
4,330

4,200
4,200
4.140
4.070
3.940

Feet.

2.25
2.2
2 2

2.2
2.2

2 2

2!l
2.05
2.0
2.0

1.95
1.9
1.8
17
1.7

1.65
1.6
1.6
1.55
15

1.5
1 5

1.5
1.5
1.5

1.5
1.55

Sec.-ft.

3,880
3,810
3,810
3.810
3.810

3,810
3,690
3,630
3.570
3.570

3,510
3,450
3,330
3,220
3,220

3,160
3,llo
3.110
3.060
3.000

3,000

3,000
3.000

3.oon

3.060
3.110
3.110
3.110
3.160

Feet.

1.7
1.8
1.8
1.8
1.9

2.0

IS

Sec.-ft.

3,220
3.330
3,330
3.330
3.450

3.570
3,690
3,690
3,810
3,570

3.450
3.330
3.330
3.220
3.220

3.220
3.220
3,110
3.1lo
3,110

3,110
3.220
3,220
3,220
3.220

3.220
3,220
3,110
3.110
3.110
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Monthly Discharge of Nechako River near Fort Fraser, B.C., for 1915.

Drainage area, 6.150 square miles.)
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Daily Gauge Height and Discharge of Nechako River near Vanderhoof, B.C., for

IQI5-

(Drainage area, 9,500 square miles.)

Day.
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Skeena River.

The Skeena river is about 335 miles long and drains a territory of about

19,000 square miles. It rises in the eastern slopes of the Coast range and for 180

miles follows the general direction of this mountain system, then, at a point near

Hazelton, it turns south-west and cuts across the range, to reach the Pacific

ocean. In its upper reaches the Skeena is very swift and flows through numerous

canyons and boulder-strewn rapids. The lower part of the river is wide and swift-

flowing; it is divided into several channels by the many alluvial islands in its

passage through the coast range. Tidal influence extends up the river for about

40 miles.

Prior to and during the construction of the Grand Trunk Pacific Railway,

the Skeena was navigated by river steamers to Hazelton, at the mouth of the

Bulkley, a distance of 154 miles. Navigation, except near the mouth, is difficult

and dangerous.

Probably the most important industry connected with the Skeena river is

the salmon fishing. The Skeena is a noted salmon river and several canneries

have been established for some years near the mouth.

The main line of the Grand Trunk Pacific Railway follows the lower 154

miles of the river to Hazelton. The route of the proposed extension of this

railway from Hazelton to Dawson, follows the upper part of the Skeena for about

130 miles.

The Skeena valley has a general width of 2 miles, decreasing as it ascends.

The mountains on either side seldom exceed 3,000 feet in height. The principal

tributaries of Skeena river are the Kitsumgallum, Kitwanga, Kispiox, Kuldo,

Exchamsiks, Kwinitsa, Seaxe, Kasiks and Exstew, on the north and west;

Exstall, Lakelse, Zymoetz, Bulkley, Kitsequckla, Babine, Shequnya, Kleanza

and Chimdemash, on the south and west, most of them draining valleys with a

considerable extent of agricultural land.

There are no power developments on the Skeena at present. It has a fall of

about 725 feet in the 154 miles between Hazelton and its mouth, but the construc-

tion of the railway along its banks prevents any extensive utilization for power

purposes.

There is at present only one gauging station on the Skeena river. It is

located at the Hazelton ferry, about half a mile above the mouth of the Bulkley.

This station was established in July, 1915. Readings are made daily from a chain

gauge. Discharge measurements are made from the canoe ferry, a tagged line

being stretched across the river to mark points of observation.

Skeena River, Hazelton.— (4005).

Location.—At ferry, at Old Hazelton, about :;

i

mill above tin- mouth of

Bulkley river.

Records Available.—July 15 to December 31, 1915.

Drainage Area.—Approximately 13,300 square miles.

Gauge.—Chain gauge on a long pole braced over hit bank, near ferry.

Read daily by Jas. MacKay.
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Channel.—Straight above and below section. Bed is permanent and current

is very swift. At high stage, surface velocities only can be obtained.

Discharge Measurements.—Four well-distributed measurements during open

season, 1915.

Winter Flow.—River freezes over early in December. Winter flow is affected

by ice jams near confluence with Bulkley river.

Accuracy.—Below gauge height of 5.0 feet results should be within 15%.
Above 5.0 feet within 20%.

Discharge Measurements of Skeena River at Hazelton, B.C., for iQij.

Date. Engineer.
Meter
Xo. Width.

Area of
Section.

Mean
Velocitv.

Gauge
Height. Discharge.

July 16
Aug. 28
Sept. 25
Oct. 23

Chisholm & Challies
Elliott & Challies. .

.

J. A. Elliott

J. A. Elliott

1.521
1.521
1,521
1,521

450
415
380
423

Sq. ft.

4,460
3,340
2,190
3,490

Ft. per sec.

6.32
4.99
3.27
5.24

Feet.

5.55
3.00
0.20
3.40

Sec.-ft.

28,200
16,550
7.15d

18,280

Daily Gauge Height and Discharge of Skeena River at Hazelton, B.C., for 191

5

(Drainage area, 13,300 square miles.)

Day.
July. August. September. October. November. December.

Gauge Dis-
Height. charge.

Gauge Dis-
Height. charge.

Gauge
Height

Dis-
charge.

Gauge
Height.

Dis-
charge.

Gauge
Height

Dis-
charge.

Gauge
Height

Dis-
charge.

1

2

3
4

5

6
7

8
9
10

11
12

13

11

15

16
17

18
19

20

21
22
r.\

24
26

26
27
28
22
30
81

Feet. Sec.-ft.

5.5
5.4
5.1
5.4
5.5

6.0
9.5
i J

7.6
7.0

6.9
6.7
6.5
6.6
6.6
6.65

28,100
27,600
26,100
27,600
28,100

30,600
47,920
42,800
80,860
36,000

35.440
84,320
33,200
83,200
88,760
:)4,o4i>

Feet.

6.0
7.0
6.5

5.7
5.8
5.9
5.5
5.9

6.3
6.5
5.6
5.4
5.2

4.9
4.8
4.8
4.7
4.6

4.4
4.0
3.8
3.8

3.2
:( J

.1
_'

;i :i

3.4
3.5

Sec.-ft.

34,880
33,760
30.600
36.000
33,200

29,100
29,600
30,100
28.100
30,100

32,160
33,200
28,600
27,600
26,600

25,120
24,640
24,640
24,160
28,080

22,720
20,800
19,920
[fl 920
10,480

17.400
17.4(10

17,400
I, Ml,l

18,200
i-

Feet.

3.5
3.3
3.2
3.2
3.6

2.8
2.6
2.5
2.3
1.9

1.6
1.3
1.3
1.2
1.3

1 1

ii 7

0.5
0.3
n 2

n :<

0.5
0.9
1 I

2.0

Sec.-ft.

18,600
17,800
17,400
19,040
19,040

15,800
15,000
14,600
13,880
12,460

11,44(1

10,460
10.460
10,140
10,460

11,440
11,440
12,460
11,100
10,460

9.820
8,000
8, i

7.4411

7. Kin

7.440
8,000
ii,.'on

10.1 1"

Feet.

2.0
1.9
1.2
1.0
1.0

1.0
0.8
0.6
0.6
0.6

0.7
0.7
0.9
0.9
1.0

8.2

'i ii

9.3

4.2
8.7
3.4
:i 4

3

-•
9

2.2
: 3

Sec.-ft.

12.800
12,460
10,140
9,500
9,500

9.500
8.900
8.300
8.300
8,300

8.600
8.600
9,200
2,200
9.500

12,800
51,440
52,720
51,440
40,520

11,760

18,200

13.880

Feet.

2.2
2.0
1.9
1.9
1.3

1.0
1.0
0.9
0.8
0.8

0.7
0.7
0.6
0.5
0.5

o 7

0.5
0.5
0.4
0.2

ii :

j

o l

II o

o o

o l

ii |

ii j

ii |

Sec.-ft.

13,520
12.800
12,460
12.460
10.460

9.500
9.500
9.200
8.900
8.900

8.600
8,600
8.300
s o to

s ooo

8,000
8.000

7.7-Ju

7.160

7.160
7. ltin

8,880

Feet.

-0.2
-0.2
-0.3
-0.3
-0.3

-0.3
-0.4
-0 4

-0.4
-0.4

-0.3
-0.2
-0.8
-0.2
-0.3

-0.3

-0.4

-0.3

Sec.-ft.

6.120
6.120
5.880

5.880

5.640
5.640
5.C.4U

5.640

6,120
6.120

5.880

5.880
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Monthly Discharge of Skeena River at Hazelton, B.C., for 1915.

(Drainage area, 13,300 square miles.)
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i developments
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PART I

PROGRESS REPORT OF THE MANITOBA HYDROMETRIC
SURVEY FOR THE CALENDAR

YEAR 1915

INTRODUCTION.

The report presented herewith covers the hydrometrie work carried on throughout the

province of Manitoba during the Calendar year 1915. There is also included in this report,

data that has been collected by officers of the Survey in connection with hydrometrie

studies made at the Outlets of the Lake of the Woods. The latter information relates

particularly to gauge heights, etc., which were observed by different interested parties at

various Time- prior to the interception of the work of the Manitoba Hydrometrie Survey

at this point. The information so obtained is of great value and was compiled, collated

and made available to the Consulting Engineers of the International Joint Commission for

use in connection with the reference relating to the regulation of the Lake of the Woods.
The gathering of hydrometrie data is of prime importance, not only from a hydraulic

power standpoint, but also in connection with other uses of the surface water supply. The
various uses for which stream flow data is required in Manitoba may be enumerated as

follows :

—

1. Domestic, municipal and manufacturing purposes.

2. Irrigation.

3. Water power.

4. Drainage.

5. Sewage disposal.

6. Navigation.

7. Flood prevention.

Throughout the Provinces numerous towns and villages are dependent upon the rivers

for their domestic water supply; the demand will rapidly increase with the population and

information with regard to the amount of water available will be essential.

In the southwestern part of the Province where the average annual rainfall varies

between 14 and 17 inches and where agriculture is chiefly pursued, irrigation may become
important. Throughout the Province many of the rivers present power possibilities, and
studies have been made of them with a view to determining their probable economic value.

The true value of these potential water powers cannot be determined without a thorough

knowledge of the water available in the streams, particularly under low water condition-.

In the northern and southeastern portions of the Province, the reclamation of large tracts

of land by drainage may be profitably undertaken. With the rapid rilling up of the country,

the necessity of throwing open reclaimed lands tor settlement will become more pressing,

and in connection with such reclamation schemes, a complete knowledge of the streams

forming the natural outlets for Buch drainage schemes is a prime requisite.

The use of the Btreams of the Province in connection with Bewage disposal will Boon

command attention, as the rapid growth of the town- and villages will render necessary the

regulation of waste disposal from these municipalities in Buch a manner as to obviate any

possible danger to the rest of the community. In order that this question may be handled

intelligently, a knowledge of the discharge of the Btreams is of extreme importance.

Several of the main rivers in the Province might be utilized for navigation purposes, in

fact before the coming of the railway the Red River was the only mean- of communication

with the outside world. Improvement for navigation purposes is being urged in many
quarters and demands the Btudy of ihi> and other Btreams,

251 2\
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ORGANIZATION AND SCOPE.

The organization of the survey is the same as in former years, though a number of

changes in the personnel have occurred, due, almosl without exception, to enlistment for

active service.

The methods used in collecting the data are based upon those followed by the Water
Resources Division of the United States Geological Survey. The different streams to be
studied are investigated and suitable sites selected for the establishment of metering stations,

the selection of the stations depending upon the physical features and the need of data in

any particular locality. At these metering station.-, gauges are established and some person

living in the locality is engaged to read the gauge daily. These daily observations are

recorded in a book provided for the purpose, which is examined by the engineer on each of

his visits. The readings as entered in the book are transferred to cards by the gauge reader

and forwarded weekly to the Chief Engineer. The records are then copied on forms and
filed in the office. At the end of each three months the gauge books are renewed, the old

ones are forwarded to the office and the readings, as copied from the cards, are checked

against those entered in the gauge books by the gauge reader. At the end of the season,

discharge curves are constructed for each station from the results of the meterings. Rating
tal'les are compiled and with these and the records of daily gauge heights as a basis, tallies of

Daily. Monthly and Yearly Discharge are computed. These are the restdts which are

published herein.

On the organization of the Manitoba Hydrometric Survey, the work of the Winnipeg
River Power Survey was merged with it, and the former now carries on all hydrometric

storage, power or river improvement investigations. By this arrangement the work natur-

ally falling within the scope of the survey may be carried on systematically and conser-

vation may be dealt with in a comprehensive manner with a view to determining the best

use of the available water supply.

In gathering this stream flow data it is believed that the results obtained are sufficiently

accurate for all practical purposes, the aim being, not to concentrate on few streams and so

obtain records of extreme accuracy, but rather to spread the effort over as wide a territory

as possible ami so serve as many purposes as possible without unduly sacrificing the accuracy
of results. In this connection it is essential that the records, in order that they may properly

cover all possible range in stage of the rivers investigated, should extend over a considerable

term of years. The length of this term will vary with the character and importance of the

stream investigated; on some streams the term should be from five to ten years, while in

other cases from ten to twenty years is desirable. This variation will depend both upon the

importance of I lie stream and the correlation of the results with the records of other streams

in the vicinity. To quote from an authority on this subject,
—"the object should be to

gauge a certain number of stream- at all seasons of the year so as to ascertain their total

discharge and its seasonable distribution, also to gauge others at certain stages which have

been determined to be the critical points in their regimen." It may be stated here that the

United Mate- Geological Survey considers that, owing to the constantly changing flow of

the streams, data of reasonable accuracy showing the distribution of flow over several

ars are of more importance than very accurate measurements covering short

periods of time.

In making Use of the records here presented, caution should be exercised in drawing
conclusions. Owing to the very limited period of time over which a jjreat many of the

rdfl extend, and the fact that the observations are often unsupported by others made
before t he organizal ion of the survey, considerable error in the conclusions reached max very

easily occur.

DISTRICTS.

During the pa-t year seventy stations were operated, at some of these continuous

records were obtained, while at other- only miscellaneous measurements were secured.

Tin- territory covered by the work i- di\ ided, for convenience of description, into several
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main divisions, which conform generally to the several drainage systems met with. These

may be enumerated as follows:

—

1

.

Winnipeg River and Tributaries.

2. Red River and Tributaries.

3. Assiniboine River and Tributaries.

4. Saskatchewan River and district west of Lake Winnipegosis.

5. East shore of Lake Winnipeg.

6. Hudson Bay Drainage (Nelson River).

WINNIPEG RIVER AND TRIBUTARIES.
This district comprises all the territory lying between the Outlets of the Lake of the

Woods and lake Winnipeg which is tributary to the Winnipeg river.

The Outlets of the Lake of the Woods are being given special attention owing to the

effect of run-off at this point upon the surface levels of the Lake of the Woods. The reference

now before the International Joint Commission relative to the regulation of the lake has

necessitated a very comprehensive study of the run-off conditions. The number of outlets

from the lake and their method of control has necessitated keeping an engineer and assist-

ant on the ground continuously. Data of a meteorological nature is also being gathered.

The tributaries of the Winnipeg river are not numerous, and with one exception, the

English river, are of little magnitude. The English river joins the Winnipeg in the vicinity

of the Interprovincial boundary between Ontario and Manitoba, and drains all the country

lying to the north and east of the Lake of the Woods district. Lying almost entirely in

unsurveyed territory, its drainage area is rather indeterminate, but roughly speaking, it

forms somewhat less than one-half of the total tributary drainage area lying above the

junction of the two rivers. A station has been established on this river near the mouth,

but owing to the remoteness from settlement, it has been found impossible to secure the

services of a gauge reader. On this account it has not been possible to determine the daily

discharge directly, only scattered meterings being available, but from a consideration of the

measurements taken on the Winnipeg river above and below this confluence, the discharge

of the English river may be arrived at approximately. The smaller tributaries of the

Winnipeg have been metered and records of the discharge kept more or less systematically,

depending upon their importance. On the main river, stations have been established at

Whitedog falls—north and south channels—and Slave falls, and one on the Pinawa channel

near the Control dam, also others at the forebay and tailrace of the Winnipeg Electric

Railway plant in the latter channel. The latter stations were established with a view to

rating the power plant.

This district lies almost entirely within the Laurentian formation, in fact, the Winnipeg

river and the Lake of the Woods may be said to form the southwestern boundary of that

formation. This would account in a great measure for the small number of rivers tributary

to the basin from the southwest.

The granites and gneisses of the Laurentian formation underlie the whole region, anil

the topographical features are typical; lakes and rivers abounding throughout the district.

Rock outcroppings arc very frequent and the soil covering is shallow, conditions which would

tend to rapid run-off were they not offset by the numerous lakes and muskegs throughout

the district.

The forest covering of the district varies, in some parts it is sparse owing to the shallow-

ness of Boil; in other parts dense growths of evergreen Buch as Bpruce, pine and balsam are to

be found with here and there clumps of birch. Considerable Lumbering has been done in

the district so that for the must pari the Larger stands of Lumber have been cut off. In

(it her parts the forest lias lieen overrun with lire so that now much of the standing timber is

Becond growth.

eu d an i is i'i-i ri< i

That portion of the Red River valley Lying below the International Boundary and the

territory drained by the tributaries with the exception of the Aasiniboine, comprises the
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Red river District. The nature of the area drained by the river within the Province varies

between the swampy muskeg country bordering the Laurentian formation to the easl and

the open prairie to the west

.

< )\\ ing to the nature of t be eastern part of the drainage area, land reclamation by drain-

age is to be expected and such work will naturally affect the range in stage of the river and

tributaries concerned. This change in regimen caused by the operation of Large drainage

schemes in the northern pari of Minnesota has to some extent already been noticed. These

conditions render the study of the river advisable especially owing to the possibility of

International questions arising. Drainage already in operation or to he anticipated, how-
ever, is noi the only reason for collecting hydrometric data. The importance of the river

from a navigation standpoint has been put forward on numerous occasions, in fact a careful

survey with the idea of its improvement for that purpose was carried out through this

organization. Such improvement would not revive an early use of the river as the chief

artery of communication and transport witli the outside world. In order that all phases

of the question may he looked into, metering stations have been established near the Inter-

national Boundary at Emerson, and at Winnipeg, and gauges were established at several

intermediate points. Stations have been operated on the tributaries, viz., the Roseau,

the Rat, the Morris and the Seine.

ASSINIBOINE RIVER DISTRICT.

The Assiniboine river which is the chief tributary of the Red, drains the country to the

wesl of t he I hick and Riding Mountains and north of the International boundary; some of its

tributaries have their source within the province of Saskatchewan. The southern and

western part of the drainage area may be termed prairie country, having scattered timber

bluffs. The northern section of the area has a greater tree covering, the Riding Mountain

distrid at tin source of one of the tributaries being well timbered and lying within a forest

reserve. The streams rising in these two areas are characteristic of the country which

they drain. One of the chief tributaries, the Souris, has the extreme low winter flow

characteristic of the prairie streams. It rises within the province of Saskatchewan, Hows

southeast, crossing the International boundary into North Dakota, then swings northeast

re-crossing the boundary into Manitoba. The stream flows through what may be termed

the dry belt of Manitoba, the district drained comprising that part of the Province which

has the lowest annual rainfall, this varying between 14 and 17 inches. The kittle Sas-

katchewan, which is also a tributary of the Assiniboine, rises in the Hiding Mountains and

(lows in a general southerly direction joining the main river near Brandon.

As the main river and its branches drain the well populated parts of the Province, it

is important as a source of domestic water supply or a means of sewage disposal. In

addition to t he above, its possible use for irrigation purposes may be ant icipal ed in the south-

western pari of the Province, and these demands added to the demand for power purposes

render a careful hydrometric study of the river advisable. During the
I

last season a number
of new stations have been established on the upper waters of the Little Saskatchewan, in

connection with certain water power studies on that river. As opportunity offers it is

intended td extend these stations throughout the basin in order ihat a thorough knowledge
of the Assiniboine may be obtained.

SASKATCHEWAN RTVEB \M> DISTRICT WEST OF i.\KK WINNIPEGOSIS.

In thifl distrid there are a large QUmbei of streams of variable size tributary directly

or indirectly to bake Winnipegosis. The Saskatchewan river, though belonging to the

district, flows through the northern portion and empties into lake Winnipeg.

With a few exceptions all the rivers tributary to lake Winnipegosis have their source in

either the Eliding, Duck or Porcupine mountains. The streams are not of greal length and

the flow is subject to considerable fluctuation.

Some of these streams are not of immediate interest from a hydrological standpoint,

nevertheless a- the district becomes populated their importance will increase; new towns.
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springing up will be dependent on them for water supply and in some cases the suco

drainage schemes will depend largely upon the possibility of utilizing the existing streams as

outlets. Vast areas along the Saskatchewan river may be profitably reclaimed by channel

improvements in the main river combined with a system of interior drainage. Certain of

these rivers are capable of development from a power standpoint and the most important

in the district viewed from that angle is perhaps the Saskatchewan river. This river has

for its drainage basin practically all that section of Alberta and about two-thirds of S -

katchewan lying south of the forty-fourth parallel of latitude. There are several points at

which this river might be developed for power purposes.

EAST SHORE OF LAKE WINNIPEG.

In the district covered by the drainage on the east side of lake Winnipeg, the country

is for the most part typical of the Laurentian formation, in consequence practically all of

the rivers entering on that side of the lake are interrupted at numerous points in their course

by falls and rapids. At various points throughout the country are to be found stands of

timber which may be utilized either for the manufacture of lumber or for pulp. With these

facts in view some studies have been made of the power possibilities of the rivers, but in

order that the conclusions reached may be sound, the possible run-off of the rivers should be
known. The district is for the most part uninhabited, so it has been impossible to secure

gauge readers. Miscellaneous measurements have been taken at various points on the river

as the opportunity offered, and with the exception of the station established at Little Grand
Rapids on the Berens river where daily records are obtained, these are all the records available.

HUDSON BAY DRAINAGE.

NELSON RIVER.

The Nelson river forms the sole outlet of practically all the drainage areas included in

the last six districts. It forms the outlet of lake Winnipeg into which all the rivers, the

Winnipeg, Red, Saskatchewan, Berens, Pigeon, Bloodvein and Dauphin (the outlet of lake

Winnipegosis and lake Manitoba), empty. The fall of the Nelson between the outlet of

lake Winnipeg and Hudson's- Bay is in round numbers, 700 feet. A great portion of this is

to be found in the form of swifts, rapids and falls. With such a vast drainage area tribu-

tary to the river the discharge must be enormous, while with so many lakes forming natural

regulation basins, the minimum flow will probably bear a fairly close relation to the mean
flow. The natural storage basins encountered in this drainage area are of great proportions

and include the following large lakes:—lake Namakan, Rainy lake and the Lake of the Woods
on the Winnipeg; lac Seul on the English, lake Manitoba, lake Dauphin, lake Winnipi - - -

and lake Winnipeg; there are many others of less extent; for in the Winnipeg river basin alone

there are, in addition to those named, 106 lakes varying in area from 3 to 140 square miles.

The Nelson with its numerous falls and rapids and excellent natural regulation has great

power possibilities, which arc increasingly important as the Hudson's Bay railway i

completion and easier and cheaper transportation becomes available. The early develop-

ment of sonic of these powers is by ao means improbable. The bydrometric work under-

taken in 1914 has been continued and an engineer was kept in the district during the winter

and summer of L915. In addition to this work, a number of measurements were secured at

various points on the Grass and Burntwood rivers during 1915, stations and bench marks
being established so thai the work may be continued at a future date.

DEFINITIONS AND TERMS.
The volume of water flowing in a stream (called the "run-off" or "discharge"

I is expi

in various terms, each of which baa become associated with a certain class of work. These
terms maj be divided into two groups,—

( 1
1 Those which represent a rate of How as "second-feet," "miner's inches" and "run-off

in second-feel per Bquare mile."

rhose which represent the actual quantity of water, as "run-off in depth in inches"
and "acre-feet ."
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The units used in this report are ''second-feet," "seeond-feet per Bquare mile," "run-off

in inches" and "acre-feet" or "mile-feet." The first two belong to the first group and the

last three to the second. They may be defined as follows,

—

'Second-feet" is an abbreviation for cubic feet per second (c.f.s.i and is the rate of

discharge of water flowing in a stream 1 foot wide, 1 foot deep, at a rate of 1 foot per second,

It is generally used as a fundamental unit from which others are computed by the use of

factors given in the following table of equivalents.

(b) "Second-feet per square mile" is the average number of cubic feet of water flowing

per second from each square mile of area drained, on the assumption that the run-off is

distributed uniformly both as regards time and area.

(c) "Run-off in inches" is the depth to which the drainage area would be covered if

all the water flowing from it in a given period were conserved and uniformly distributed over

the surface. It is used for comparing run-off with rainfall, which is usually expressed in

depth in inches.

(d) "Acre-foot" is equivalent to 43,560 cubic feet, which quantity is the number of

square feet in one acre. It is the quantity of water required to cover an acre to the depth of

one foot , and is the common unit of measurement of quantity. It is generally used in

connection with storage.

(e) "Mile-foot" is equivalent to 27,878,400 cubic feet, which quantity is the number of

square feet in one square mile. It is the quantity of water required to cover one square

mile to a depth of one foot and is equal to 640 acre-feet. While not a common unit of

measurement of quantity, it is sometimes made use of in connection with large storage

projects to express the quantity of water stored.

CONVENIENT EQUIVALENTS.

1 second-foot equals 35'71 British Columbia miner's inches, or one British Columbia

miller's inch equals 1'68 cubic feet per minute.

1 second-foot equals 6'23 British Imperial gallons per second; equals 538*272 gallons

for one day.

1 second-foot equals 7*48 United States gallons per second; equals 646,272 gallons for

one day.

1 second-foot for one year covers 1 square mile 1*31 feet or 13,572 inches deep.

1 second-foot for one year equals 31,536,000 cubic feet; equals 724 acre-feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one 28-day month covers 1 square mile 1041 inches deep.

1 second-foot for one 29-day month covers 1 square mile 1079 inches deep.

1 second-foot for one 30-day month covers 1 square mile 1*116 inches deep.

1 second-foot for one 31-day month covers 1 square mile 1*153 inches deep.

1 second-foot for one clay equals 1*983 acre-feet.

1 second-foot for one 28-day month equals 55*54 acre-feet.

1 second-foot for one 29-day month equals 57*52 acre-feet.

1 second-foot for one 30-day month equals 59*50 acre-feet.

1 second-foot for one 31-day month equals 61*49 acre-feet.

100 British Imperial gallons per minute equals 0'268 second-feet.

100 United States gallons per minute equals 0*223 second-feet.

1,000.(KM) British Imperial gallons per day equals L'86 second-feet.

i.ooo.iioo United States gallons per day equals L'55 second-feet.

1,000,000 United States gallons equals 3*07 acre-feet.

1
,000.000 British Imperial gallons equals 3'68 acre-feel

.

i.ooo.ooo cubic feel <^\\r.\\x 22*95 acre-feet.

I acre-foot equals 13,560 cubic feet.

i acre-fool equals 271,472 British Imperial gallons.

i acre-fool equals 325,580 United States gallons.

l inch deep on I square mile equals 2,323,200 cubic feet.
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1 inch deep on 1 square mile equals 00737 second-foot per year.

1 acre equals 43,560 square feet.

1 cubic foot equals 6'23 British Imperial gallons.

1 cubic foot equals 7'48 United States gallons.

1 cubic foot of water weighs 62'5 pounds.

1 foot per second equals 0"682 miles per hour.

1 horse-power equals 550 foot pounds per second.

1 horse-power equals 746 watts or "746 kilowatts.

1 horse-power equals 1 second-foot falling 8'80 feet.

To calculate water-power quickly:—sec. ft. x fall in feet -5- 11 = net horse-power on
water wheel, realizing 80 per cent, of theoretical power.

METHODS OF DETERMINING DISCHARGE.

In Water Resources Paper No. 4 full reference was made to the methods commonly
followed in determining the discharge of streams, and it is not therefore considered necessary

to repeat the same herein.

EXPLANATION OF DATA.

The following data are given for each regular station:

—

1. Description of the station.

2. Table of Discharge Measurements.

3. Table of Daily Gauge Heights and Discharges.

4. Table of Monthly Discharge and Run-off.

The description gives a complete history of the station, noting especially such charges

as would effect the records. There is also included information regarding the location and
equipment of the station.

In the table of discharge measurements is given the date of each measurement, the

name of the field engineer, meter number, width of the section, cross sectional area, mean
velocity in the section, the gauge height and the discharge in cubic feet per second.

The table of daily gauge heights and discharge contains a list of the gauge heights for

each day reduced to station datum and the corresponding discharge. In some cases the gauge
height given is the mean of two or more readings taken at intervals during the day.

The table of monthly discharge and run-off is compiled from the foregoing table. Under
"Maximum" is given the greatest mean daily discharge in feet per second occurring during the

month, period or year. Similarly under "Minimum" is given the smallest discharge, and
under "Mean" the mean discharge for each whole month, period or year. It should be

noted that under these headings the figures represent rates of flow. In the other part of the

table are given under the heading "Run-off Depth in Inches," the depth of which the drainage

area could be carried by distributing evenly over the entire area the run-off for each month.
period or year. These figures represent quantities of water, as do also those under the

heading "Total Run-off in Acre-feet."

The size of each drainage area is obtained by planimeter from the area Lying within the

basin laid down on the sectional maps issued by the Department. These will be revised if

necessary from time to time as new maps are issued.

BENCH MARKS.

Prom time to time the necessity has been fell for good permanent bench marks at the

metering stations to which the gauges could be referred. During the early pan of the year
one was designed and a number secured. The bench mark is made up of a five-foot length of

three and b half inch wrought iron-pipe, the lower six inches is split and the ends spread.

a bronze oap is shrunk on to the upper end, on it being the letters, "B.M. Mils." The low-

in the centre of the cap is the reference point. The pipe is sunk in the ground, only two or

three inches being left above the surface, if rock in place is available, the cap only is used.

being (hilled and tapped tO lit B half inch anchor boll which may be leaded in a hole drilled
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in the rock. A number of these have been placed and wherever possible are referred to

some known datum.

METERINC 1 ACCESSORIES.
A number of the stations operated are on large streams where depths up to seventy-five

feet are encountered. Piano wire has been used for suspending the meter, a small insulated

wire forming the second side of the circuit. Lately a special steel cable of small diameter

with an insulated copper core has been experimented with and has given good results, the

advantage over piano wire being less liability to break through kinking and the elimination

of the second wire. Where either method of suspension is adopted, a reel is necessary, so

that all the stations where considerable depths are encountered are equipped with reels, a

special equipment being used for metering at boat stations.

Mr. W. J. Ireland, Assistant Engineer, during the year designed a counting device for

use with the reels and a number of them are now in use. The counting part of the device

is similar to that used in gas meters. It is connected to the spindle of the reel by a train

of gears, the counter and gears being enclosed in a metal case. Through the connection,

each revolution or part of a revolution of the reel or drum is recorded on the dial of the

encounter. By turning in one direction the revolutions are added and by reversing the

direction they are subtracted. The counter may readily be thrown out of gear and the

dial reading brought to zero. By using a reel exactly one foot in circumference and setting

the dial to read zero when the meter is at the surface of the water any position with reference

to the surface of the water is automatically registered on the dial. The counting device may
be detached from the reel by loosening three thumb screws; they are interchangeable so that

one may be carried by each field engineer and used with any reel.

The Nelson and the Saskatchewan are two of the largest rivers metered; on each of these

there are Boat Stations. The velocities being high, it has been found that a canoe does not

afford a steady enough working platform. The method now employed is to secure two
canoes together parallel to one another by means of three pieces of oak laid across the gun-

whales and bolted to the thwarts at each end, thus forming a kind of catamaran; a bridle is

then fastened to the bows of the canoes and a line led from the centre of tins bridle to the

tag fine stretched across the river. The meter may be suspended between the canoes or

over either side by means of the metering board used on boat sections. The board described

in the Annual Report for 1913-14, Plate 9, has been modified to permit of its use with the

counting device. This modified form of the metering board is fully illustrated below.

Drum.
Suspension cable.

Handle <>i drum,

Automatic depth i

Batterj

6 'i elephone sounder.

7. i lonneol ion ph
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In making soundings at stations where considerable depths are encountered, consider-

able difficulty is always experienced in determining within close limits when the bottom is

reached by the sounding weights. An attachment has been devised by Mr. Ireland for use

with the meter bar in sounding, the meter being removed in such case; by means of the device

an electrical contact is made when the weight reaches the bottom, the contact being

announced in the ear piece the same as when metering. See illustration of metering board

on page 11. Good results have been obtained with this, especially when used in sounding

the larger streams, and also at the "Cable carrier" stations where the sag in the cable span

formerly influenced the results.

A device which has been found very useful and for which we are indebted to the

Engineers of the Water Resources Division, United States Geological Survey, for kindly

sending samples and placing the same at our disposal, is used in making connection

between the meter bar and the suspension cable. It has been used throughout the work of

the last year and has, after a few minor changes, given complete satisfaction.

INSTALLATION OF EQUIPMENT.

AUTOMATIC GAUGES.

During the year a number of automatic gauges have been used. They are of two types,

the Gurley Printing, of which four have been installed and preparation made for the fifth,

and the Gurley Seven Day Stage Register, of which two were used. The four of the first

type have been installed at permanent stations and considerable care has been exercised in

erection to ensure as far as possible their operation during the Winter season with minimum
attention. (See plate No. 2.) The permanent installations are at the following points:

—

The first one was installed in February, 1915, on the public dock at Kenora; the gauge

registers the Lake of the Woods levels at that point. The gauge readings are referred to

Canadian Geodetic Levels Datum, the Canadian Geodetic Bench Mark on the Kenora Post

Office being used for the purpose.

The second was installed in the control dam at the head of the Pinawa Channel. It

records the water levels above the control dam, the gauge readings being referred to W.P.S.

datum. This gauge was placed in operation in May, 1015.

The third installation is at Slave Falls and will be used for rating the discharge at that

point, being placed on the left side of the river about two hundred feet above the metering

station. The gauge is referred to W.P.S. datum, a permanent bench mark being placed

near the gauge. The gauge began operation in June, 1915.

The fourth automatic gauge was installed at the head of Whitedog falls on the Winnipeg
river; by means of this installation it will be possible to rate both the North and South

Channels at that point. The datum of the gauge is W.P.S. datum, being tied in to a

permanent bench mark placed near the gauge. This gauge was put in operation in

August, 1915.

The materia] for the fifth installation has been purchased and is now at the site. This

will be at the Hudson's Bay Post at Lac Seul. As this lake forms one of the largest natural

storage basins on the Winnipeg river drainage system, it is considered advisable to install a

gauge at the point, named.

The two seven day gauges were used in connection with the hydrometric studies of the

Nelson river near Manitou rapids. They were only temporarily installed and were removed
at the end of the Beason's work. The zero of each gauge was. however, referred to two per-

manent bench marks which were tied together by a line of levels, also to the Hudson's Pay
Railway datum.

CABLE STATIONS.

During the year two new oable stations were built, one at the head of the Pinawa
Channel and the other at the South Channel, Whitedog falls, The station at Slave falls

was also overhauled and certain repairs and renewals made,
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New cable carrier stations were placed at the North Channel of Whitedog falls on the

Winnipeg river and at Stuartburn and Dominion City on the Roseau river. (Sec plate

No. 3 below).

PLATE No 3

Coble Corrtir /rjsfot/ofiort

I W*TCR POWER BRANCH

MANITOBA HYDROMETRIC SURVEY

DETAILS OF

CABLE CARRIER STATION

:,pport * T$htrotr /or CaUr

The apparatus at the Bridge Station on the Saskatchewan river at Pas was also over-

hauled and repaired.
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PART II.

HYDROMETRIC DATA.

LAKE OF THE WOODS OUTLETS.

The outflow from the Lake of the Woods into the Winnipeg river below the lake is

through several natural and artificial channels. The flow through all these outlets is con-

trolled by the operation of hydraulic plants or the manipulation of dams. The outlets from

the lake in order from the east are—Eastern Outlet, completely controlled by the Municipal

Power Plant of Kenora: the Western Outlet, upon which has been built the Xorman Dam;
the head race of Mill "C," Lake of the Woods Milling Co.. an artificial outlet: the head

race of Mill "A" belonging to the same Company, and also an artificial channel, and last.

the artificial head race of the Keewatin Lumber and Manufacturing Co.'s plant which was

formed by an old high water channel that discharged into Mink Bay which in turn drains

into Darlington Bay,, an arm of the Winnipeg river.

Below the outlets the Winnipeg river is split up into a number of branches, the tail races

of Mills "A" and "C," the outlet of Darlington Bay and the Western Outlet forming the

West Branch, and river below the Eastern Outlet forming the East Branch. These unite

below Old Fort Island to form the main river.

The manipulation and operation of the dams and plants at the various outlets renders

it difficult to ascertain the discharge from the Lake of the Woods. In order that correct

estimates may be made it has been necessary to establish and operate a number of metering

stations and maintain gauges at various points in the district. The location of the metering

stations are as follows:

—

1. Eastern Outlet, above the Kenora Power House.

2. Western Outlet, Norman Traffic Bridge.

3. Head Race Mill "C."
4. Head Race Mill "A."

5. Head Race, Keewatin Lumber & Manufacturing Co.

6. C.P.R. Culvert, Outlet of Mink Bay.

7. North Tunnel Island Station.

In addition to the record- obtained at these regular stations, observations of the

discharge at different controlling sections below the outlets have been made from time

to time.

EAST BRANCH WINNIPEG RIVER, KENORA POWER HOUSE

BISTORT.

The discharge of the East Branch, or Eastern ( hitlet, Lake of the Woods, depends upon

the operation of the Kenora Municipal Power Plant. To determine the discharge under

these circumstances it was necessary to rate the Power Plant. At first an attempt was made
to determine the discharge directly, and to this end a station was established by Mr. s. S.

Srovil, June 27, 1912, aboul one-half mile bekw the Power House Dear Old Fort [aland;

this proved unsatisfactory bo a station was established by A Pirie, October 8, 1913, about

one hundred and fiftj feel above the Power House in the Pa-tern Outlet. This section was

used to rate the power station

I." ITION "i 8B( i i<>\.

The metering station ie aboul one hundred and fifty feel above the Kenora Pow< i
House

on the Past.rn outlet of the Pak.- of the Wood- The 1 P ie located on the bank and is

marked by an iron boll Bet in the lock

251 3
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RECOUPS AVAILABLE.

Daily gauge height readings arc available for tin- head-and tail race of the plant from
August 21. l'.tO", and daily estimates of discharge based upon the load upon the plant are

available for a like period.

DRAINAGE IREA.

As in the case of the other outlets of the Lake of the Woods, the drainage area above,

for the individual outlets is not significant.

GAUGE.

The tail-race and head-race gauges were established at the Power Plant in HKJ7, and are

the ones used in the records until 1912, when on June 24 and 27, head-and tail race

gauge? were respectively established by Mr. Scovil, the former being on the upstream side

of the timber platform in the head race and the latter two hundred feet below the power
house. Both were referred to YV.P.S. datum.

CHANNEL.

The channel is permanent, being in solid rock and boulders, is fairly uniform and free

from cioss eddies. It is straight for fifty feet above the section and one hundred feet below

and fairly uniform. All the water passes through the power house except for a small part

escaping in the log chute.

DISCHARGE MEASUREMENTS.

Sufficient measurements were made to rate the station under the range in Loads and
heads occurring, and a rating curve of load-discharges constructed for various heads. A
boat station is used for the measurements.

ACCURACY.

Except for conditions due to small loads the rating may be considered good.

Discharok \Ii asirements of East Branch Winnipeg River at Kenora Poweb Hoi si

L915.

Date
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Daily Gauge Height and Discharge of East Bhanui Winnipeg River at Kenora
Power House for 1915.
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Monthly Discharge of East Branch Winnipeg Riveh at Kenora Poweb Hoi si fob

1915.

MONTH

Discharge in Second-Feei Hi N-OfF,

January .

February
March

.

April
May
June
July .

August
Septeiulier
October

.

November
December .

The Year

Maximum. Minimum.

1,259
1,187
i . i i ;,

i . i 52
1,164

'.Hid

l.oi i

1,008
l.i \r,

L.462

1,557
1,578

l..578

738
683
659
633
645
673
720
636
621
i,r,i

804
743

621

Mian.

1,039
1,017
Ml
939
886
824
866
751
859

1,317

1,360
1,329

1.002

Per
square
mile.

1 >epth in

inches on
Drainage
Area.

Total :

feet.

63,900
.v.i, son
.M.TOii

55,900
54,500
19,000
53,200
46,200
51,100
81,000
80,900
81,700

728,900

WESTERN OUTLET AT NORMAN TRAFFIC BRID(;K

HISTORY.

Station was established on June 5, 1912 by S.S. Scovil.

LOCATION OF SECTION.

The section is located on the downstream side of the Norman Traffic Bridge winch

spans the western outlet of the Lake of the Woods about two miles west of Kenora on the

highway leading from Kenora to Keewatin. The Initial Point is marked on the wooden

hand rail at the west end of the bridge, the meterings being taken from the deck.

RECORDS AVAILABLE.

Kstimates of daily discharge are available for this station from May 1, 1913* and are

based upon gauge readings taken at the D.P.W. Forebay gauge, Norman Dam, from May
1 to August 25, 1913, and from August 26, 1913 on, the gauge heights are those

recorded by the Manitoba Hydrometric Survey gauge above the Norman Dam.

DRAINAGE AREA.

The drainage area above this section is 26.400 square miles, but owing to the fact that

there are several other outlets of the Lake of the Woods this drainage area should not be

used in computing run-off.

GAUGE.

When ihr station was lirst established a reference point was marked on the northeast

'inner of the west pier of the bridge to which water levels at the time of metering were

referred. This was lain- replaced l>y a vertical staff gauge which was referred to W.P.S.

'latum.

Owing to tin- fa<t that the discharge past this sect ion depends entirely upon the operation

of the Norman Dam, the discharge measurements have been referred to the gauge height

at that, point . and daily discharges are also referred to the same gauge. Two gauges were
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established above the Norman Dam, the first being that of the Ontario D.P.W. gauge which
was used until the 25 of August, 1913. On the 26 of August, 1913, a vertical staff gauge was
established by the Manitoba Hydrometric Survey which was referred to the W.P.S. datum.

CHANNEL.

There is but one channel for all stages of the river, the average depth over the section

being approximately forty feet under normal conditions. The bed of the river is loose

rock and boulders but is not subject to appreciable change. The velocity of the section is

fairly high and some eddies are formed due to the section being located at the apex of a

curve.

DISCHARGE MEASUREMENTS.

287 discharge measurements have been made at this station, but owing to the fact that

the water at this point is practicahV at lake level, the range in stage has not been great,

amounting to 2.2 feet.

ACCURACY.

The Norman dam which is located about four thousand feet below the station forms
the control and the discharge is therefore dependent upon the manipulation of that dam;
considerable range in discharge may occur for the same gauge height recorded at the section.
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Discharge Measurements of Western Outlet, Lake op tee Woods hi Norman

Traffic Bridge. 1915

Date.
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Discharge Measurements of Western Outlet, Lake of the Woods at Norman
Traffic Bridge, 1915—Continued.

Date. Engineer.
Meter.
No. Width.

Area of
Section

Mean
Velocity

Gauge
Height. Discharge. Remarks.

Sept. 17

Oct.

Nov.

I),-,

1

1

4
4
8

8

13

13

IS.

18

22
22
21
27.
3.

3.

10.

10.

13.

13.
1.-,.

15.

22
>2

26
26

1

1

6.

0.

10.

10.

15.

15
_'l .

24.
24.

28.

28

(J. C. Galloway 1,374
1,374
1.374

1,374
1.374
1,374
1,374
1,374
1,496
1,496
1,496
1,496
1,496
1,496
1,496
1,496
1,496
1,43.5

1,435
1,435
1,435
1,435

1,435
1,435
1,435

1 ,435
1,435
1,435
1,435
1 ,435

1 ,435
1 .435

1,435
1,435

2,019
2,019
2,019
2,01!)

2.1 1 lit

2,019
2,ti 19
2.(11 '.(

I l l t.

211
211
211
211
21 1

211
2(15

205
205
205
205
205
205
205
205
205
205
2( 15

205
205
205
205
205
205
205
20.",

205
205
205
205
205
205
205
205
205
205
205
21 (5

205
205
205
205
205

Sq. ft.

5,031
5.031
5.031
.-.002

5,023
5,023
4,93S
1,938
4,959
4,971
5,007
5,007
5,019
5,019
1,982
1.9S2

5,085
5,085
4,994
1,994

5,049
5,049
4,998
4,998
4,992
1,992
4,992
4,992
4,990
4.990
4,983

4,979
1,979

1,981

1,981

4,979
4,979
4,993
1,997

1,997

1,995
1,995

Ft. per
sec.

2 • 05
2 • 14
2 • 07
2-00
1-42
1-42
1-37
1-37
1-45
1-40
1-41
1-45
1-41
1-45
1-40
1-42
1 • 4!)

1-41

L-38
1-40
1 41
1-42
1-34
1-36
1-34
1-39
1-34
1-36
1-39
1-38
1 • 34
1 • 32
1 • 33
1 • 33
1 • 33
1 • 33
L-37
1 • 37
1

1

1

38
37
37

1-35
1 34

Feet.

59 • 00
59 00
59 00
58 • SO
58-96
58-96
58 59
58-59
58 70
58-75
58 88
58-88
58 • 94
58-94
58-76

59 • 26
59-27
58'82
58-82
.V.i-04

59 • 04
58-84
58-84
58-81
58-81
5s • 82
58-82
58-80
58-80
58-81
58-81
:,s-7!i

5s-79
58-80
58 • NO
5s -79

58-79
58-86
58-88
58-88
58-87
58-87

See. ft. Logs out of dam.

10.314
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Daily Gauge Height and Discharge of Western Oi tlet, Lake of the Woods
at Norman Traffic Bridge fob 1915.

[Drainage area l'i'i. ton square miles.]
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Monthly Discharge of Western Outlet, Lake of the Woods at Norman
Traffic Bridge for 1915.

[Drainage area 26,400 square miles.]
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DISCHARGE MEASUREMENTS.

A number of meterings have been made to determine the discharge for different gate

openings and head so that the daily discharge may he arrived at. They are made from the

rack structure.

ACCURACY.

[h. records are reliable owing to the conditions controlling the discharge, i.e., gate

opening, head, etc., being easily observed.

Discharge Mkasirements of Mill "A" I'm \n. No. 1 at Headrace, Lake of the

Woods. Milling Co., I'M"'

Date.

Jan.

Mar.

15
L5

June 9
9

July 26
26

Aug. 9
9

Sept. -l

24

Oct. 29
29

Nov. 24
24

Dec 18
Is

Engineer.

<'.('.< rallowaj

S. C. O'Grady.

C C. < lallowaj

Meter.
No.

1,718
1,718
1,718
1,71s

1,718
1,718
1,718

1,718
1,718
1,718
1,718
1,718
1,374

1,374
1 ,374
1,374

1,374
1,374

1,435
1,435
L.435
1,135

2,019
2,019

Width.

Feet,

L5

15

15
15
15

15
15

15
15
15
15
15
15

15

15

15
15

15
15
15

15
15
15

L5

Area of

Section.

Sq. ft.

183
188
188
INS

188
1 85
is?

is?

186
186
187
187
198
198
192
L92
171

174
173
L73
173
173
173
173

Mian
Velocity.

Ft. per sec.

1-41

0-28
0-32
0-34
0-34
11-82

0-29
0-29
1 05
L • 1

2

1-47
l

• 19

1 -us

110
1 • 54
103
1 • 51
1-51
1-45
1 • 58
1 -74

1-70
1-71
1-70

Gauge.
Height.

Feet.

59-20
59 53
59-53
59-53
59-53
59-29
59- II

.v.i- 1

1

59-39
59-39
59-45
.v.i- 15
00-19
60-19
59-76
59 70
58-61
58-61
5s 53
5.S-53

58 51

1

58-50
58 • 53
5s-5:;

Discharge.

See. It.

25S
53
t>0

63
64

151

55
54

1(10

208
.'75

280
215
218
294
312
209
204
251
27 I

301
-".U

290
295

Discharge Measi rementsof Mill "A" Flume No.2 at Headrace, Lake of phe Woods

Milling Co., 191").

Date.
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MILL "C" HEADRACE, KEEWATIN.
HISTORY.

The station was established on JulylT, 1912, by Mr. S. S. Scovil, when the first metering

\va.s taken by this Survey.

LOCATION OF SECTION.

The section is located about five feet upstream from the racks in the head race of Mill

"C," Lake of the Woods Milling Co., leading from Portage Bay, an arm of Lake of theWoods
at Keewatin, Ont. The initial point is marked on the east bank of the channel above the racks

.

RECORDS AVAILABLE.

The records of discharge are based upon meterings and gauge heights in the head and
tail race and also depend upon the load on the Mill. The daily discharges through the Mill

are available for 1912-13-14-15.

DRAINAGE AREA.

This channel forms one of the outlets of the Lake of the Woods, and in consequence the

drainage area above has no particular significance. It is however 26,400 square miles.

GAUGE.

The gauge is a vertical staff gauge placed on the east side of the channel about ten feet

upstream from the racks. The zero of the gauge is referred to W.P.8. datum, the reference

B.M. being a point on the top of the flume.

CHANNEL.

The channel is rectangular, cut in solid rock and has a normal depth of twelve feet. It

is straight for about fifteen feet above the section.

DISCHARGE MEASUREMENTS.

The meterings are made from a small bridge spanning the channel and have been
taken periodically from July 17, 1912, the range in stage covered being about 2 1/? feet.

ACCURACY.

The station gives good records but the daily discharge depends upon the gate openings
on the turbines so that after rating the station to these, the records are reliable.

Discharge Measurements of Mill "C" at Headrace, Lake of the Woods Mi i i [ng

Co., 1915.
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KEEWATIN LUMBEB & MANUFACTURING CO'S HEADRACE, KEEWATIN, ONT.
BISTORT.

This channel forms one of the outlets of the Lake of the Woods, li was created and

used in connection with the above Company's mill, the discharge being controlled by the

headgates. After the mill was burned in 1903 these fell into disrepair and leakage occurred;

to ascertain this a station was established on December 13, 1913, by S. C. O'Grady and has

since been operated.

LOCATION OF SECTION.

The metering section is on the upstream side of the bridge crossing the channel 300

feel above the power house and east of the headgates at the K.L. & M. Co.'s. headrace.

The I. P. is a notch cut in the plank floor at the north end of the bridge and marked,"

"0+00."

RECORDS AVAILABLE.

The daily discharge records are available at this point since the establishment of the

station in December, 1913.

GAUGE.

There is no gauge at this point, but the meterings are referred to the lake gauge at the

Keewatin bridge where daily records are available.

( HANNEL.

The channel is fairly permanent, composed of clay and rock. It is straight for 150 feet

above and 100 feet below the section. The current is not swift and depends upon the leakage

at the gates.

DISCHARGE MEASUREMENTS.

Discharge measurements are taken frequently to check the leakage through the head-

gates, and as tin- control is fairly permanent the discharge depends largely upon the lake

stage. No curve has been plotted for the station but the daily estimated discharge is based

upon the meterings. The measurements are made from the bridge.

ACCURACY.

The accuracy may be considered good.

Dis< harge Measurements of Headrace, Old K.L. & M. Co. at 2nd Bridge, 1915

Date
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Daily Gauge Height and Discharge <>i Headrace, K.L. & M. 0>. Neab 2nd Bridge

FOR 1915.
[Drainage area 26.400 square miles.]
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Monthly Discharge of Headrace, Old K.I.. oc M. Co. Near 2nd Bridge, for 1915.

[Drainage area 26, mil square miles.]

MONTH

January. .

.

February .

March
April
May
June
July
August -

September
October.
November
December

.

The Yes

Discharge in Skcond-Feet.

Maximum

180
L80
IT.

-

.

205
IMS

280
235
217
200
200
172
lf'.l

Minimum

160
165
1

.').-,

L75
80
115
1 HI

1(10

63
LOO
in.:

1 15

Mean.

168
L80
L63
1M
156
1^7

199
L64
L58
L59
130
1 52

280 63 166

Per
square
mile

Hi \-< n

1

Depth in

inches <>n

Drainage
Area.

Ld acre-
feet.

10,300
10,000
10,000
10,000
9,550
11,100
12,200
10,100
9,400
9,800
7,750
9,350

120,350

Note.—Discharge per square mile and run-off depth in inches omitted. The outlet i;- one of

several from the Lake of the Woods.

C.P.R. CULVERT AT MINK BAY.

HISTORY.

This channel is a tunnel excavated in solid rock under the C.P.R. embankment and

connects Mink Bay and Darlington Bay, the latter being an arm of the Winnipeg river.

The station was established on July 29th, 1912, by S. S. Scovil, and has since been

continuously maintained.

LOCATION OF SECTION.

The section is about 25 feet above the entrance to the tunnel which is about 2,000 feet

wot nt' the Old K.I.. & M. mill on Mink Bay and forms the outlet for that bay into Darling-

ton bay. The I. P. is a stake driven in the hank at the west side of the channel about 25 feet

above the mouth of the tunnel.

RECORDS AVAILABLE.

Meterings have been made at close intervals from July 29, 1912, but no gauge heights

are available, so no discharge curve has been constructed.

DRAINAGE AREA.

Not significant as most of the water flowing past this station is leakage through the

K.I.. A: M. Co.'s head gate- from Lake of the Woods.

GAUGE.

No gauge has been installed, water Levels at the time of metering being obtained by

measuring down from a point of rock which is referred to W.l'.S. datum.

i ii w\i i

The channel is a rock cut and is constant in section above and below poinl of metering.

DISCHARGE ME U31 REMENTS.

1 he meterings are taken by Price meter from a plank bridged across I he channel.

\i <
i RACY.

The results obtained are good as the governing conditions are constant. No attempt

has been made to obtain the daily discharges from daily gauge heights.
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Dischabge Measurements of C.P.K. Culvert at 1st Tunnel West of Keewatin.

1915.
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Discharge Measurements op War Eagle Outlei Neab Keewatin, Ont., L915.

Date.
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Discharge Measurements of West Branch Winnipeg River Near North Tunnel
Island, 1915.

Date.
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Discharge Measurements of West Branch Winnipeg River Near North Tunnel

[sland, L915- -Continued.

Date
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Discharge Measurements of West Branch Winnipeg River Near North Tunnel

Island, 1915—Continued.

Date.
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Dischakge Measurements of West Branch Winnipeg River Near North Tunnel
Island. 191o.—Continued.



PROGRESS REPORT OF THE MANITOBA HYDROMETRIC SURVEY 37

SESSIONAL PAPER No. 25f

Daily Gauge Height and Discharge of West Branch Winnipeg River Neab North
Tunnel Island, for 1915.
[Drainage area 26,400 square miles.]
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Monthly Discharge of West Branch Winnipeg River Near North Tunnel Island

for 1915.

[Drainage area 26,400 square miles.]

MONTH

Discharge in Second- i bet.

January
February
March
April
May
Juni'

July
August
September
October
November
December

The Year.

Maximum

9,575
9,800
9,500
15,620
23,815
21,300
25,300
24,755
12,360
10,205
9,160
s.'.un

Minimum

8,050
8,175
8,150
8,050

11,1 so

17,400
22,500
11,300
10,390
8,215
S.1M)

7,910

25,300 7,910

Mean.

(t.()6(i

9,218
8,790
13,438
L7.395
18,840
24,072
19,112
1 1,659
8,941
8,717
8,700

13,162

Per
square
mile.

Run-Off.

Depth in

inches on
Drainage
Area.

Total in acre-

feet.

557,400
511,900
540,500
799,700

1,069,500
1,267,400
1,480,100
1,175,100
693,700
549,800
518,700
534,900

!Ui9N,700

Xote—Discharge per square mile and run-uff depth in inches omitted.

several from the Lake of the Woods.
The outlet is one of
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Combined Discharge of Winnipeg River Below Lake of the Woods Outlets, for
1915.

[Drainage area 20,400 square miles.]
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Combined Monthly Di>< barge of Winnipeg River Below Lake of the Woods
Outlets, for L915.

[Drainage area 26,400 square mj
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Discharge Measurements of Control No. 5 at Lake of the Woods Outlets, 1915.

Date.
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WINNIPEG RIVER AT MINAKI.

HISTORY.

The station was established by C. 0. Allen on September 23, 1913. Later it was

abandoned for the Whitedog station, difficulty being experienced in operating the station

under winter conditions.

LOCATION OF SECTION".

The section is located on the downstream side of the G.T.P. Railway bridge :;

j mile

east of the Minaki station and !
4 mile downstream from the Hoist Point Hotel. The LP.

is marked by three spikes driven in the guard rail at the west end of the bridge on the down-
stream side.

RECORDS AVAILABLE.

A daily gauge height record has been kept since September 24, 1913. A number of

meterings have been taken but there is not sufficient data to construct a rating curve for the

station.

DRAINAGE AREA.

The drainage area above Minaki is 27,000 square miles.

GAUGE.

A vertical staff gauge 6 feet long is fastened to a plank which is spiked to crib work a

lie east end of the bridge and is 30 feet downstream from the section It is referred to three

B.M.'s set to W.P.S. datum.

CHANNEL.

It is straight for 500 feet above the station and 1,000 feet below. The channel is divided

by a pier of the bridge which stands in the river about 65 feet from the east shore. The

stream is moderately swift but the bed of the stream is not liable to shift. It is confined to

the two channels under all stages.

DISCHARGE MEASUREMENTS.

They are made from the bridge deck, the intervals being marked on the guard rail.

ACCURACY.

The channel forme a connecting link or strait between two lake-like expanses; on this

aCCOUnl the discharge does not always bear the same relation to gauge heights, the ponding

effect belovi being noticeable. A discharge curve for the station lias not been constructed.
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WHITEDOG FALLS, NORTH AND SOUTH CHANNELS.

HISTORY.

On May 18, 1914, a metering station was established on the South channel at Whitedog

falls by S. C. O'Grady. This station was operated as a boat station until the end of July

1915, when the section was moved upstream approximately 100 feet and a cable station

installed.

On May 23, 1914, a cable carrier station was established on the North channel of

Whitedog falls, since which date this station has been in operation.

LOCATION OF SECTION.

The section on the South channel is located about 900 feet above the second falls and is

reached either by canoe and a short portage at the first falls or by the road and trail on the

large island, leading from the H.B. Co. old warehouse at the head of the first falls.

The LP. is a cross and circle painted on the rock at the base of the tower and marked

"LP." with white paint.

The section on the North channel is located about 20 feet above the head of the first

falls. The LP. is a white arrow painted on the solid rock on the right bank of the channel.

RECORDS AVAILABLE.

The discharge measurements were taken since the establishment of the stations and are

referred to the gauge at Minaki which has been operated since September 24, 1913. Daily

discharge records are available since that date. The discharges of these stations must be

combined to give the total discharge of the Winnipeg river at that point.

DRAINAGE AREA.

The drainage area above the section is 27,500 square miles.

GA1 GE.

The gauge <m the South cha I is a vertical staff gauge belied to the rock on the left

bank, eighty feel below the section; it reads direct.

On the North channel a vertical staff gauge is bolted to the rock on the right bank

about forty feet above the Bection; it is referred to B.M. placed in tin' solid reek aoross the

stream at the head of the portage. Owing to the impossibility of getting a gauge reader at

these sections, all meterings are referred to bhe gauge at Minaki, which lias been read daily

-nice September, L913.

in August of L915, a Gurley Water Stage Register with printed record, was set in plaoe

at the head of these falls and the records as obtained by tins register are available.
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CHANNEL.

The South channel is approximately 400 feet wide and is composed of rock and not

subject to shifting, the control for the section being the crest of the falls !>00 feet below.

The banks are high enough to ensure that under flood conditions no overflow will occur.

The channel is straight and free from eddies under nearly all conditions.

The North channel is much narrower. It is also composed of clay and solid rock and

free from likelihood of shifting, the control being 50 feet below. The channel is straight

both above and below the section for a sufficient distance to ensure freedom from eddies.

DISCHARGE MEASUREMENTS.

Sufficient meterings have been made to define the discharge curve over a range of 3*0

feet. Forty-six in all have been taken on the North channel, while thirty-five have been

taken on the South channel.

ACCURACY.

The discharge curve is well defined between gauge heights 1033 and 1036 ^ .P.S

datum; above and below those heights the curve is only fairly well defined.

Takm by W. J. [reland.
Winnipeg Rivbb—Whitbdog Palls Timbeb Support fob Automatic Gai

1 >\-< ii urge Measurements of Winnipeg River Near Whttedog Palls, North ( Jh innbi

1 915.

I >:i t

«
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Daily ( I luge Heighi \m> 1 >iscb \k<.k of Winnipeg Uivkk Neab North Channel,
WHITEDOQ Falls, for 1915.

(Drainage area 27.5MM square miles.

1
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Monthly Discharge <>f Winnipeg River at North Channel, Whitedog Falls, for

1915.

[Drainage area 26,500 square miles.]
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Daily Gauge Height and Dia haiku: of Winnipeg River at Soi th ( 'ha.nnki.. Whitedog
Falls, for 1915.

[Drainage area 27..500 square miles.)
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Monthly Discharge of Winnipeg River at South Channel, Whitedog Falls, for

1915.

[Drainage area 27,500 square miles.]
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WINNIPEG RIVER AT SLAVE FALLS.

HISTORY.

A number of meterings of the Winnipeg river were made by various interested parties

between March, 1000, and October, 1911. These have all been referred t<> gauge heights in

the bailrace of the City of Winnipeg Plant at Point du Bois, though they were taken at various

points on the river. On October 1, 1911, a metering station was established at Slave falls

by I). L. McLean. This is a cable station and has been operated on all measurements taken

at this point since t he above date. All meterings to the end of 101 I are referred to the gauge

in the tailrace at Point du Hois.

In June of 1915 a Gurley automatic water stage register was established above Slave

falls. A relation between this gauge and the Point du Bois tailrace gauge has been obtained

and all records for this station for the vear 1915 refer to the stage at Slave falls.

LOCATION OF SECTION.

The metering section is located about two hundred and fifty feet above the crest of the

Slave falls, which is about four miles below the City of Winnipeg's plant at Point du Bois.

The LP. is a chisel mark on the rock marked by paint, on the light bank near the cable

carrier.

Taken bj \\ , J. [reland.

Winnipeg River Slave I ills New Towers fob Metering Station



Taken by W. J. Ireland.

Winnipeg River—Slave Falls—Automatic Gauge Hoi -k.

RECORDS AVAILABLE.

By referring the meterings made to the Point du Bois gauge, continuous records of

daily discharge have been computed from January of 1907 to the end of 1915.

DRAINAGE AREA.

The drainage area above Otter falls is 50,500 square miles, and above Slave falls the

area is 49,700 square miles.

GAUGE.

A vertical staff gauge is located about seventy-five feet downstream from the section

on the right bank. This gauge is referred to B.M. 189 A: a rock bench mark situated about

twenty feet from the gauge.

The automatic gauge referred to above is located about four hundred feet above the

meter section on the left bank, and is referenced to a brass cap bench mark bolted to the

rock about thirty feet upstream from the gauge house.

ill \V\KI..

The channel ia straight for one hundred feet above and one hundred and fifty feel

below the gauge at nearly all stages. The bed is of solid rock with a few large boulders at the

lefl side of the sect ion. It is permanent and all the water at all stages is confined to the section.

DI8CB \ia.i. \i E IS1 REMEN CS.

Discharge measurements have been taken covering practically the complete range in

stage recorded since the establishment of the Btation, These measurements are made from

a car travelling on a cable spanning the river at the section.

\< !( i i; \i V.

The discharge curve is well defined over the range in gauge height, both when plotted

to the Slave falls and Point du Bois gauges. <>n account of the drop at the falls below the

station there is no possibility of backwater effect. Also the Bection is an open water one at

.•ill seasons, so that the open water rating applies the year round. The section is a very

favorable one and the accuracy of ihe records is high

261 51
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Taken bj W. J. Ireland.

Winnipeg Riveb Slavi Falls Putting Wood Casino on Well fob Automatic Gauge.
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Discharge Measurements of Winnipeg River at Slave Falls. 1915.

53

Date.

Aug.

Feb. 19.
20.

April 26.
June 15.

July 15.

16
17.

24.
26.
31.
2.

3.
4.

5.

6.

7.

17.
18.
19
20.
21.
24.
25.
26.
27.
28.
30.
31.
1.

4.
6.
7.

9.
10.

16.
17.

29

.

Engineer.

Sept.

Oct.

M. S. Madden

A. Pirie

W. J. Ireland.
E. B. Patterson

W. J. Ireland

.

Meter.
No. Width.

1,462
1,462
1,939
1,939
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,940

Feet.

255
255
267
278
295
295
295
295
295
295
295
295
295
295
295
295
294
294
294
294
294
292
292
291
290
290
288
287
272
270
270
269
269
268
265
264
261

Area of

Section.

Sq. ft.

6,410
6,410
7,020
7,653
8,063
8,075
8,058
8,043
8,079
8,058
8,095
8,070
8,061
8,061
8,061
8,061
7,978
7,947
7,935
7,918
7,896
7,825
7,791
7,743
7,675
7,637
7,514
7,427
7,370
7,235
7,181
7,172
7,137
7,108
7,035
7,008
6,787

Mean
Velocity.

Ft. per
sec.

To
711

23
11

59
58
59
53
59
45
61
62
59
61
57
55
50
47
47
42
40
31
28
22
12
06
93
78
70
56
47
46
41
37
27
21
92

Gauge
Height.

Feet.

Discharge Remarks.

Sec. ft.

17,287
17,296
22,669
31,467
37,008
36,986
36,986
36,437
37,081
35,858
37,319
37,284
37,002
37,159
36,837
36,678
35,903
35,523
35,472
34,999
34,744
33,725
33,346
32,675
31,622
31,005
29,532
28,075
27,270
25,756
24,919
24,816
24,339
23,954
23,005
22,497
19,819

Auto-
matic
Gauge.

918
918
920
922
923
923
923
923
923
923
924
923
923
923
923
923
923
923
923
923
923
923
922
922
922
922
921
921
921
920
920
920
920
920
920
919
919

Point du
Bois

Tailrace
Gauge.

21
13
23
80
50
50
50
58
59
53
55
58
55
53
50
53
35
28
18
15
10
88
83
75
58
43
15
08
93
68
53
61
56
43
23

•40
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Daily Gauge Height and Discharge of Winnipeg Rjveb \t Slave Palls, fob 1915.
[Drainage area 49,7( u square miles.1
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Monthly Discharge of Winnipeg River at Slave Falls, for 1915.
[Drainage area 49,700 square miles.]
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MONTH.

January
February
March
April
May
June
July
August
September
October
November
December

The Year.

Discharge in Second-Feet.

Maximum.

18,952
18,952
16,807
23,406
32,248
33,958
37,348
37,198
27,561
22,597
21,867
22,398

37,348

Minimum.

16,903
16,109
14,791
14,543
23,778
30,823
33,260
28,388
22,498
19,860
20,154
21,369

14.543

Mean.

18,209
17,369
15,816
17,939
28,051
32,554
36,114
34,950
23,876
20,779
21,238
21,976

24,072

Per
square
mile

0-366
0-349
0-318
0-361
0-564
0-655
0-727
0-703
0-480
0-420
0-427

• 442

0-484

Run-Off.

Depth in
inches on
Drainage
Area.

0-422
0-363
0-367
0-403
0-650
0-731
0-838
0-814
0-536
0-484
0-477
0-510

Total in acre-
feet.

6-595

1,119,700
964,600
972,500

1.067,4(in

1,724,800
1,937,100
2,220,600
2,149.000
1,420,700
1,277,700
1,203.8(1(1

1,351,300

L7,469,200

PINAWA CHANNEL, BELOW CONTROL DAM.
HISTORY.

The Pinawa channel was a high water or back channel of the Winnipeg river, and was
utilized as a diverting channel for a power house built about nine miles below the inlet by the

Winnipeg Electric Railway Company. At first the plant depended upon the stage of the

river for water down this channel, but the rapid growth of the load necessitated the building

of a diverting dam in the main river to ensure sufficient flow down the Pinawa channel.

Meterings were made below the control dam by engineers of the Company from 1907-191 1.

In May, 1912, a boat station was established on the Pinawa channel by Mr. A. M. Beale,

for the purpose of collecting discharge data, and from that date records have been obtained

at this station. In June of 1915 a cable station was installed to take the place of the boat

station on practically the same section.

LOCATION OF SECTION.

The station is about two hundred feet below the control dam and six miles above the

Winnipeg Electric Railway's plant on the Pinawa channel. The LP. is a point chiselled

in the rock on the left hank of the channel and referenced by a rock painted, "LP."

RECORDS AVAILABLE.

A daily gauge record was obtained at the control dam by the Winnipeg Electric Railway

Co. from April 28, 1906, to the end of 1914. The records are not continuous bul cover the

greater part- of the period, and have been placed at the disposal of the Manitoba Hydro-
metric Survey. The records of a Gurley automatic water stage register installed by this

Survey in June of 191 1 are also available.

Daily discharge estimates based upon a curve plotted from discharge measurements
taken between 1907 and 191 1 are available. These cover the period of the years from May
to October (the open water months). On account of back water due to ice jams in the

channel below, estimates have not been made for the winter month--.

Q w QB.

A vertical staff gauge bolted to the upstream side of the control dam was set in place

by the Winnipeg Electric Railway Co., and it is this gauge to which records are referred.

This gauge is referred to W.P.S. datum.

In May of 1915 a ( iurley automatic water Btage register was installed on 1 he upstream

side of the control dam close to the righl bank, and from \hi\ I.'! the records of this gauge
are available. The gauge is referred to W.P.S. datum.



Taken by W. J. Ireland.

Pinawa Channel—Cable Station Below Control Dam.

CHANNEL.

The channel is straight for one hundred feet above the section and the same distance

below; the section is regular, being a rock cut channel, the water being confined to the

channel at all stages.

DISCHARGE MEASUREMENTS.

Discharge measurements have been taken at frequent intervals since the establishment

of the station, numbering in all. sixty, and covering a range of four feet in gauge height.

diversion^.

All the water passing through the dam passes the section but there is a diversion channel

jii-1 above the dam down which water may be diverted.

ACCUKAi >

For the earlier years t he discharge curve is well defined, but since the power station baa

been heavily loaded the load fluctuations may be noticed at the section making estimates of

discharge rather susceptible to error.
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Discharge Measurements of Pixawa Channel below Control Dam, 1915.
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Date.

Feb. 11.
11.

22.
23.
24.
25.
26.

May 26.
June 19.

20.
21.
22.
22.
12.
13.

14.

14.

14.
2.

11.
11.

13.

13.
3.

Aug.

Sept.

Nov.

Engineer.

C. (X Allen . . .

M. S. Madden

.

a

a

A. Pirie
W. J. Ireland . .

E. B. Patterson

a

M. S. Madden!

Meter.
No.

1,911
1,911
1,462
1,462
1,462
1,462
1,462
1,939
1,939
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,919
1,469

Width.

Feet,
131
131
131
131
131
131
131
129
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

Area of
Section.

Sq. ft.

1,725
1,732
1,661
1,673
1,673
1,673
1,660
1,770
1,803
1,768
1,768
1,768
1,768
1,762
1,760
1,758
1,758
1,757
1,679
1,643
1,643
1,642
1,643
1,651

Mean
Velocity.

Ft. per sec.

Gauge
Height.

Feet.

Discharge.

Sec.-ft.

8,130
9,081
8,433
8,566
8,509
8,570
8,504

1 10,949
UO^l
40,570
1 10,570
1 10,676
1 10,712
1 10,732
10,523
10,656
10,691
10,543
9,842
9,847
9,580
9,527
9,612
8,636

1New cable station.
Note.—Gauge heights are those read on the upstream side of the Control Dam.
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Daii.V GAUGE HEIGHT AM) DISCHARGE OF PlXAWA CHANNEL AT CONTROL Dam,
FOR 1915.

Day
January.

Gauge
Height

1 Ms-
charge.

February.

Eeight

.

l)i-
charge.

March.

< iauge
Height

Dis-
charge.

April.

( iauge
Height

Dis-
charge.

May

( iauge Dis-
Height. charge.

June.

Gauge
Height.

Dis-

charge.

6
7

8

9
10

11

12
13
1 I

15

16
17
is

19
20

21
22
23
24

28
29
30
Ml

16 15

Sec. it. Feet.

16 05
L6 05
15 95
15 65
15 55

15-55
15-55
l

.". 55
15 55
15-35

15 19

L5 24
15 -•".

15 15
15 1 5
15 15

15 15
15 15

15 05
15 05
1 1 95

I 1 95
14-80
I I 93
14-91
14-84

14 80
14 75
14-85

Sec. tt.

S,130>
9,081'

-
I

!

8,566"
8,509'
8,570'

8,504'

I eel

l 1 85
I I 'J.",

I

I

'.',-,

1 I B5
1 i 85

14-75
1 l ::.

14 75
1 1

7.".

14 65

14 55

I I 55
14 55
u 55
I I .v.

14-45
1 1 45
I I 45
14-4.3

14-35

14-35
14 35
I I 35
1 1 35
11 :i.-,

14-35
14 24
14 24
14-24
14-24
14-24

8,325
8,325
S.325
8,325
8,325

Fi .

-

1 1 24
14 24
14-24
14-24
14 24

14 24
1121
14-24
14-34
14-34

14 34

14-34
14-34
14-34
1 1 34

14-44
14 54

-

8,325
8,325
- 12

8,325

8,325
8,325
8,325
8,450
8,450

8,450

8,450
8,450
8,450
8,450

8,575
8,700

Feet. Sec. ft. Feet

15 43
15 13

L5 n

15 41

L6 13

L5 15

15 15

15 45

15 59
1.-, 66
1

.") 73
15 79
15 85

15-88
15 93
15-95
15 95
15 96
15-97

9,835
9,835
9,850

9,810
9,835
9,860
9,860
9,860

10,050
10,140
10,240
L0.320
10,400

10,445
10,510
10,540
10,540
10,555
10,570

Sec u
15 '.'7
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Monthly Discharge of Pinawa Channel at Control Dam for the Year 1915.
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DRAINAGE AREA.

The drainage area of the river above the station is 1,400 square miles. Much of this

territory is low lying and of a swampy nature, lately it has been cross cut by the drainage

system in connection with the construction of conduit for the Greater Winnipeg water supply,

the Whitemouth being used as a discharge channel. This has noticeably affected the flow.

GAUGE.

A vertical staff gauge graduated to tenths is fastened to a pile of the bridge opposite

station 91 of the section. It is referred to a B.M. consisting of an iron bolt sunk in a concrete

pile near the bridge. An arbitrary datum is used.

I II ANNEL.

The river is divided into six channels by the pile bents of the bridge. The bed is of

clay and liable to slight shifting. The depth over the section under normal conditions

averages four feet. The banks are not subject to overflow.

DISCHARGE .MEASUREMENTS.

Sufficient meterings have been secured to define the discharge curve over a range of

four feet in gauge height, for open water conditions. Under ice conditions a number have

been taken but do not define the curve of discharge clearly. The measurements are made
from the bridge.

ACCURACY.

The accuracy for the station curve is high over a range in gauge height of four feet,

from 73*8 to 77-3.

Discharge Measurements of Whitemouth River at Whitemouth, 1915.

Date.

Jan. 18.

Feb. is

Mar. 17.

April 15.

May 5.

May 12.

June 2

.

June 22.
July 14.

Aug. 5

.

Aug. 11.
Aug. 17.

Sept. 17.
Nov. 25.

Engineer.

CO.
M. S.

CO.
M. S.

CO.
M. S.

c. o.
T. II.

II II

« M

Allen. . .

Madden
Allen . . .

Madden
Allen . .

Madden
a

Allen...
Boyd,
Pratt.

Allen. .

Meter.
No.

1,912
1,462
1,912
1,462
2,018
1,462
1,469
2,018
1,197
1,496
1,496
1,496
1,496
1,374

Width.

Feet.

140
111
110
142
151
164
137
144
155
141
L39
L39
137
1 12

Area of
Section.

Sq. ft.

200
162
179
582
705
855
560
tisr,

672
494
467
461
li:,

162

Mean
Velocity.

Ft. per sec.

0-99
0-06
0-14
0-65
1-13
1-97
0-66
1-14
1-28
0-31
0-16
011
0«07
0-45

Gauge
Height.

Feet.

•34
••js

•29
• 36
•13
•29
•39
•12
:;s
•89
•69
•56
•43
•13

Discharge.

Sec. ft.

20l

101

24

'

378
796

1,684
370
781
SCO
154
76
53
31

20S1

•Ice Measurement.
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Daily Gauge Height and Discharge of Whitemouth River at Whitemouth for 1915.
[Drainage area 1,400 square miles.]
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Monthly Discharge of Whitemoith Rives at Whitemouth for the Yeah L915.

[Drainage area 1,400 square miles.]
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Metering stations have been located from time to time and maintained for certain

periods at the following points along the river in the province of Manitoba:

—

1. At the C.X.R. bridge at Emerson.

2. Three miles below Emerson.

3. At Elm Park bridge in Winnipeg.

1. At Redwood bridge in Winnipeg.

TRIBUTARIES.

The tributaries of the Red which enter that river within the province of Manitoba or

close to its boundaries are:

—

Pembina river.

Roseau river.

Rat river.

Morris river.

Assiniboine river.

Seine river.

Of these the Assiniboine is the most important and is given a separate section in this

report. The others are considered along with the Red river; they enter it in the order given

from source to mouth. Records of discharge for the Roseau and Rat are fairly continuous,

but for the others only isolated meterings are available and are therefore listed under the

head of miscellaneous meterings.

In the case of the Pembina, note should be made that this river flows partly through

United States territory. Records of its discharge were kept by the United States

Geological Survey at Neche, North Dakota, during the years 1903 to 1910 inclusive, and

were included in Water Resources Paper No. 4.

RED RIVER AT EMERSON.

EISTOBY.

Th< station was established by S. S. Scovil on May 3, 1912, and has been operated

steadily from that date.

LOCATION OF SECTION.

The section a1 the time of the establishment of the station was Located on the down-

stream side of the CX.R. bridge at Emerson. The LP. was at the intersection of the end

posl of the bridge with the wooden handrail on the lefl hand end of the bridge on the down-

stream side.

In the spring of 1914, the old bridge was replaced with a aew one. < >n this new bridge

i he section is located on the downstream side, the [.P. being located on the west side of the

east abutment. This change moved the location of the section approximately twelve feet

downstream.

records \\ Ul \iu.k.

1 >:uly gauge height records have been kept for each open water season since the station

was established and intermittent readings under winter conditions have been obtained for

the same period. A discharge curve for open water and winter conditions has been

constructed and from it estimates of daily discharge have been arrived at.
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DRAINAGE AREA.

The area tributary to the river above this station is 34,600 square miles and practically

all of it is south of the International Boundary.

GAUGE.

A nine-foot vertical staff gauge is secured to the sheet piling around the west pier,

twenty feet upstream from the section and is used for the lower stages of the river. The
records of the upper stage of the river are observed on a gauge placed on the east side of the
ice breaker on the upstream side of the bridge. Both of these gauges are referred to a

permanent M.H.S. B.M. located on the left bank of the river about sixteen feet upstream
from the west bridge abutment. This B.M. is set to M.H.S. datum.

CHANNE] .

The channel is divided by the bridge piers, otherwise it remains tin' same under all

conditions. The bottom is hard clay inlaid with gravel. It is straight for four hundred
feet above the station and five hundred feet below. The banks are high and not subject to

overflow except under extraordinary conditions. The floods of 1879, 1882 and 1897 over-

flowed the banks.

DISCHARGE MEASUREMENTS.

Measurements are taken from the downstream side of the bridge except under winter

conditions when thev are taken from the ice.

ACCURACY.

A range in stage under open water conditions of 26.16 feet is covered, the discharge

curve being well denned between gauge heights 749.0 and 765.0, beyond these limits the

definition is not so good. Under ice conditions a discharge curve is well defined between the

limits 749.0 and 751.5.

Discharge Measurements of Red River at Emerson, 1915.

Date.

Jan. 22.
May 13.

Mar. 22
April 11

May 20.
June 14

July 8

July 21

Aug. l!)

Sept. 15

Engineer.

CO. Allen. . .

I B. Patterson
l O. Allen....
T. J. Moore.
( O. Ml.-i,

I ll Boyd

Meter.
No.
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Daily Gauge Height and Discharge of Red River at Emerson, for 1915.

[Drainage area 34,600 square miles.]
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Monthly Discharge of Red River at Emerson, fob the Year 1915.

[Drainage area :! 1,600 square miles.]

M< >NTH.

January
February
March . . .

April.

M:<\
Juno
July

September.
( October. . .

mber.
December

.

The Year

I >ischabge in Second Rl N-( >b t

.

Maximum.

969
903

1,500
10.05S
5,504
10,002
20,121
5,008
2,004
1,885
L.815

1,609

20,121

Minimum.

899
848
ss:;

1,000
2,613
2,420
5,296
2,004
1,642
1,680
1.1 17

L.545

848

Mean.

868

5,097
:;.7i l

5,020
13,1 19

2, '.'17

1,798
1,818
1,638
1,588

3,316

Per
square
mile.

0027
0-025

(i- 1 17

(Mils
(I- 1

1.".

0-380
0-1 185

0-052
iiii.-,:;

0-047
0-046

0096

1 >epth in

inch< s on
1 >rainage
Area.

0-031
0026
nil.; i

0164
(i- L24
ii- 162
ii- 138
0098
0058
0-061
0052
053

[Total in acre-

feel

1 -301

.".7.7IMI

18,200
61,000

303,300
230,200
-.".'N. 7( in

Mis..-,(in

181,200
107,000
111. Mill

!i7.:»oii

'.17. 7(1(1

2,402,800

RED RP7EB AT ELM PARK.

BISTORT.

The station was established by M. S. Madden on August 10. 1914, the object of estab-

lishing a station at this point was to secure some information regarding discharge with a view

to making some determinations by slope measurements.

LOCATION OF SECTION.

The meter section is situated on the downstream side of Elm Park traffic bridge which

crosses the Red river at Elm Park within the city limits of Winnipeg and about four and one-

half miles above the junction of the Assiniboine and Red rivers. The LP. of the section i-

marked on (he wooden hand rail at the north end of the bridge mi the downstream side.

RECORDS AVAILABLE.

Daily gauge height readings have been taken from August 19, 1914. mi. A number of

discharge measurements have also been secured.

The presence of the St. Andrews Dam in the Red river has a materia! effect upon tin

discharge measurements taken at this point, but one of the objects of establishing the

station was to secure records over thai period when the dam was opened. There have been

no estimates made of daily discharge for this station.

DRAINAGE \K1.A.

Tin- ana tributary to the Ked river above Elm Park bridge is U,060 square miles.

A nine toot vertical staff gauge was spiked to the wooden ice breaker opposite station

160 mi the metering section. This was replaced on November 6 by a vertical staff

gauge which was fastened to the concrete pier in midstream and just below the ice breaker.

The gauge is referred to Mils datum.



PROGRK» REPORT OF THE MANITOBA HYDROMETRIC SCRVEY 67

SESSIONAL PAPER No. 25f

CHANNEL.

The channel is straight for 1,000 feet above the section and 1 ,500 feet below, the banks are

high and not liable To overflow, the bed of the channel is composed of sand and clay and some-

what liable to shifting. The channel itself is divided into two channels by a centre bridge pier.

t
DISCHARGE MEASUREMENTS.

The discharge measurements are taken from the downstream side of the bridge.

ACCURACY.

Owing to the effect of the operation of the St. Andrews Dam, it has not been possible

to construct a discharge curve for this station. Primarily the station was established with

the object of making slope discharge experiments, under conditions obtaining when the dam
was closed, but owing to the distance that the water is backed up beyond the station,

sufficient fall could not be obtained in a stretch of several miles to render the results obtained

at all reliable. When the dam is open the discharge measurements are quite reliable.

Discharge Measurements of Red River at Elm Park, Winnipeg, 1915.

Date.
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The gauge is referred to a permanent M.H.S. B.M. set to MILS, datum and located

behind the C.N.R. pump house.

RECORDS AVAILABLE.

Continuous records of daily gauge readings have been obtained from the time of

installation of the gauge, May l, 1914, to November 21, L915.

RED RIVER AT ST. AGATHE.
HISTORY.

A gauge was set on the Red river at St. Agathe by A. Pirie on May 1. L914, and except

during times of interference during high water records have been obtained since that time.

LOCATION OF GAUGE.

A nine-fool enamelled staff gauge has been secured to a rod driven into the bed of the

stream close to the left bank, two hundred feet downstream from the ferry. The gauge is

referred to a permanent M.H.S. B.M. set to M.H.S. datum and located at top of bank near

'la gauge.

RECORDS AVAILABLE.

Gauge records are available from May 1 to December 31, 1914, from January 1 to

April 2. from May 10 to June 30. and from July 21 to November 12, 1915.

ROSEAU RIVER.

Tin' Roseau river is the largest tributary entering the Red river from the east within the

Province of Manitoba. The mouth of the Roseau is about 12 miles north of the International

boundary and it drains the territory lying to the west and south of the Lake of the Woods.
The general direction followed by the Roseau is northwest, but the actual course of the

river is very sinuous, about half of its length lying in United States territory. The banks of

the river vary from ten to twelve feet in height and are cut sharply down from the prairie

level. The river bottom and banks are composed chiefly of heavy clay.

The drainage area is 1,987 square miles, 890 square miles being in Manitoba and 1,097

square miles in the State of Minnesota. A large part of the drainage area is under culti-

vation, there being little standing timber in that part within the province. What there is

consists mostly of elm. ash and oak, very little of which is of commercial size.

( 'onsideralile drainage work has been done in the basin, especially on the United States

side of the line. There are no towns of any size to be found along the river, but three small

villages are mi located; these are Sprague, near the International boundary on the Ridgeville

branch of the C.N.R., Stuartburn on the same line and Dominion City located at the crossing

of the Emerson branch of the C.P.R. Dominion ( 'ity has a population of about 200.

Discharge measurements have been made at various sections on the river since the

establishment of the Survey in 1912. The sections were used and then abandoned in favor

of more suitable one- for various reasons anil are as follows:

—

1

.

At Dominion ( 'ity.

2. At Baskerville's barm.

3. At Mayne's farm.

1. Below Dominion City, in use at present.

The records and results obtained at these station.- follow.

ROSEAU RIVER AT STUARTBURN.
HISTOR1 .

On May 7. 1915, a metering station was established on the Roseau river at Stuart-

burn, Manitoba, by A. Pirie, and the station was operated throughout the open water season

<>i that year.
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LOCATION OF SECTION.

The station established by A. Pirie was located on the downstream side of the C.N. Ry.

bridge about five hundred yards east of Stuartburn station. On June 6 a section was

chosen two hundred and eighty-five feet downstream from the above mentioned bridge and

at this point a cable carrier station was established. The Initial Point is a large permanent

hub placed between the left bank cable support and the water's edge.

RECORDS AVAILABLE.

From the time of the installation of the gauge on May 7. continuous records of gauge

readings are available up to November 15 of the same year, at which time ice cover

conditions were met with.

Discharge measurements were taken at various times thoughout this period, covering

a range in stage of 3"3 feet, and from these estimated daily discharges have been computed.

DRAINAGE AREA.

The drainage area tributary to the river at this point is 1.520 square mile-.

A nine-foot staff gauge secured to a two by four inch scantling driven into the bed of the

stream near the left bank at the C.N.R. bridge. The gauge is referred to a permanent
M.H.S. B.M. set to an arbitrary datum and located about sixty-five feet northwest of

west end of bridge.

CHANNEL.

The bed of the stream is composed of sandy silt and liable to shift during flood. The
banks at the section are high and not liable to overflow.

DISCHARGE MEASUREMENTS.

All discharge measurements since the discontinuance of the bridge station are made
from a traveller suspended from a cable from which the meter is lowered into the stream at

the points of measurement.

ACC1 RAI 1 .

The discharge curve for the range in static covered by the discharge measurements i-

fairly well defined.

Discharge Measurements "i Roseai River near Sot lrtburn, 1915.

!

Date.
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Duly Gauge Height and Discharge of Roseau River neab Stuartburn, fob L915.

[Drainage area l ,520 Bquare miles.]
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Monthly Dischabge of Roseau River at Stuartburn for 1915.

[Drainage area 1 ,810 square miles.]
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ws« h irge measurements.

Measurements arc made by means of a cable carrier, the cable being stretched across

the stream and the meterings arc made by suspending the meter from it. 'The meterings

cover a range in stage of five feel

.

ACCURACY.

The discharge curve is well defined between gauge heights 87*00 and 89*00 and fairly

well defined between gauge heights 89*00 and 0270.

Dischargk Measurements oi I!<>-k\i Rives Belotk Dominion City, 1915.

Date.

Jan. 21.
21.

Mar. 20
April 15

May 22
June 19
July 9

9
22
22

Ann. 20
Sept. 14

Nov. 21

Engineer.

C. O. Allen.

T. J. Moore.

C. <>. Allen

T. H. Boyd.

CO. Allen

Meter
No.

1,912

1,913
L.912
L.435

2,018
2,018
1,197
1,197
1,197
1,197
1,197
1,197
1,374

Width.

Feet.

13-0
430
330
66-5

83-5
620
86-0
86-0
67-7
67-7
50-3
12-0
.M-n

Area oi

Section

Sq. ft.

15

15

25
520

5 1

2

411
692
692
465
465
ll'.i

ill

137

Mean
Velocitj

Ft. per
sec.

0-24
(i- l'.i

0-67
1-86

1 88
I 89
1 -77

1 -7::

1 92
1 -HI

0-95
0-37
0-91

Gauge
Height.

Feet.

87- 1'6

87- 16

88- 13

93-32

90 06
92-56
95-51
95- 19

93-20
93- 18

87-60
86- t:

88-35

Discharge.

Sec. ft,

11

9
17

967

963
TT.s

1,226
1,198
893
sss
113
24
124

Remarks.

Ice Measurement

Boa! Measure-
ment.

Not at regular sec

[ce Measurement.
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Daily Gauge and Height Discharge of Roseau River below Dominion City for
1915.

[Drainage area 1,880 square miles.]
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Monthly Discharge <>k Roseai Riveb Neab Dominion City fob 1915.

[Drainage aria 2, !.">»> square miles.]

MONTH.

January
February
March
April
May
June
July

.

August
September
October
November
December

The Year

I M~< HARG1 in Si . iimi-I'i i i

Maximum

916
946

1,284
478
49
66

1,284

Minimum

595
452
516
31
19
2 s

Mean.

l10

l15
!360
766
703
967
iss

26
53
'90

•I.",

269

Per
square
mile.

0-005
0-004
0-007
0-167
0-356
0-327
0-450
0-087

012
0-025
0-042
0-021

0-12."

Run-Ofj

Depth in

inches on
Drainage
Area.

0-006
004

0-008
it- is?
(1-411)

0-365
0-519
0-100

013
0-029
(1-047

0-024

Total
feet.

1-712

615
444
922

21,400
17,100
11,800
59,500
11,600
1,560
3,250
5,350
2,775

196,306

Note.— Discharges marked thus (') are estimated.

THE RAT RIVER.

The drainage area of the Rat river from its source to its month comprises 997 square

miles. The northern boundary of this area is formed by the watersheds of the

Whitemouth and Seine rivers, while its southern limits consisl of the northern slope of the

watershed of the Roseau river.

The west branch of the river takes its rise in the country lying to the southeast of the

town of Woodridge on the Ontario Branch of the Canadian Northern Railway, and is con-

fined chiefly to Tp. 3, R. 1 1. E.P.M. The first ten miles of its course the river has a south-

westerly bearing, from this latter point ii Hows northwest for about four miles, then nearly

due south for three miles, then north for about six miles. This latter point lies about two
miles east of the town of Zhoda. from this point it Hows through a Bwampy and marshy

country due wesl for about eighteen miles and then in a northwesterly direction to its mouth
at the Red river.

The territory drained is generally flat prairie country, except in the upper reaches, where

the land i- inclined tu be wet and swampy. Nearly all the drainage area i- under

cultivation, the settlement being about the oldest in the province.

RAT RIVEK \T OTTERBURNE.

BISTORT.

The station was established 1>\ S. S. Scovil on May 23, 1912.

[ON "I SEl II' IN.

The section is on the downstream aide of the bridge which crosses the Ral at

!'. X. Joubert's farm, four miles from < Hiterburne by the C.P.R. and two miles from St. Pierre.

The [.P. is marked by a spike driven in the south end of the downstream railing
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RECORDS AVAILABLE.

A daily gauge height record has been kept for the open water periods from May 23.

1913, to date. During the winter periods an intermittent record has been kept and is

mailable. Estimates of daily discharge have been prepared based upon the rating curve

constructed from the meter record--.

DRAINAGE AREA.

The area drained is 650 square miles. The basin lies between the Roseau on the south

and the Seine and Whitemouth on the north and east.

GAUGE.

The gauge is a nine-foot vertical staff gauge secured to a pile sixteen feet from the left

bank at the section. This gauge is referred to a permanent M.H.S. B.M. located about 30

feet southwest from the gauge. The B.M. is set to an assumed datum.

CHANNEL.

Above the station the channel is straight for two hundred feet and for one hundred feet

below. There is one channel at all stages. The bottom is of clay and liable to shift.

DISCHARGE MEASUREMENTS.

Discharge measurements are made from the downstream side of the bridge. A range

in stage of 8.4 feet has been defined on the rating curve. Under winter conditions it has

been possible to obtain a rating.

DIVERSION-.

The C.P.R. has constructed a dam four miles below the metering station and use tin-

pond created as a source of supply. Under low water conditions it is reported the company
utilize the whole flow of the river.

ACCURACY.

From gauge height 88.30 to 92.40 the discharge curve is well defined, from 92.40 to

96.70 it is fairly well defined. It is not possible to define a discharge curve for winter

condition-.

Discharge Measurements of Rat River \\ Otterburne, L915.

Date.
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Daily Gauge Height \\i> Discharge of Rat Riveb at Otterbtjrne for 1915.
[Drainage area 650 square miles.]
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Monthly Discharge of Rat River at Ottekbubne for the Year L915.

[Drainage ana. 650 square miles]

77

MONTH.

Discharge in Second-Feet. Run-Off.

Maximum. Minimum

January
Februar\
March
April.

.

May
June. . .

July
August. . .

September
October. .

November
December

.

184
74
>~i

20
14
32

47
26
21

(i

20

The Period 184

Mean.

>0

»2

!95

123
50
39
5
4
25

J25

Per
square
mile

Depth in

inches on
Drainage
Area.

Total in acre-

31

003
0-146
0-189
0-077

060
0-008
006

0-038
0-03S

3

0-003
0-163
0-21S
0-086

• 069
0-009
0-007
0-044
0-042
0-009

123
5,650
7,550

2,400
307
-

-

1.540
1.500
307

0048 0-650 22 i
•

Note.—All marked thus (M estimated.

SEINE RIVER AT STE. ANNE DE CHENES.

HISTORY.

On October 4, 1912, u metering station was established on the Seine river near

Ste. Anne des Chenes, but observations were discontinued on November 1 1 of the same year,

and no further information was obtained at this point until May 1, 1915. when operation-

were again commenced in an endeavour to obtain a rating of the river.

LOCATION OF SECTION.

The Seine is a tributary of the Red river and joins same in the City of St. Boniface.

The metering station is located about one mile east of the town of Ste. Anne des ( Ihenes on the

downstream side of the C.X. Ry. bridge at this point. The Initial Point is a bolt on the

west end of the bridge.

RECORDS AVAILABLE.

Records of gauge readings are available from October 4 to November 11 for the

year 1912, and from May l to November 12 for 1915. Estimated daily disci

also available during the latter period based on discharge measurements covering a range

of 3'3 feet,

DRAIN \'.i. LREA.

The drainage area tributary to the river at this point i- 310 square miles.

\ Bix-foot vertical stafi gauge is secured to the fourth pile from the wesl eud <>n the

downstream ride of the C.N. Ry. bridge This gauge is referred to a B.M. locate, I .

first telegraph pole west of the bridge
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« HAWI.I..

The section is Located al a slightly curved pari of the river. The bed of the stream is

sandy, and at all stages the flow of the river will be confined t<» the our channel covered by

the section.

DIS< H \ia.l. ME \-i REM] \ PS.

Tlic discharge measurements at all stages of the river arc taken from the bridge.

U < I AIM v.

The discharge curve is fairly well defined over the range in stage covered by the recorded

gauge heights.

DISCHARGE MEAS1 REMENT OF SEINE RlVER AT StE. ANNE DES CHENES, l!»l").

I >ate.
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Daily Gauge Height and Discharge of Seine River at Ste. Anne Des Chenes
1915.

[Drainage area 310 square miles.]
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Monthly Dischabge oi mink Rivkk at Stk. Anne Des Chenes for L915.

[Drainage area 310 Bquare miles.]

Mi i\ 111

May.
June
July . .

August.

.

September
October. .

November
December

The Period .

1 >ISCH VRGE IN Se< OND-FEET.

Maximun

140
146
111

21

1 IS

Minimum. Meai
Pei

square
mile.

198
93
62

i)

o

65
l40
Mi)

0-639
0-300
0-200
0000
0-006
0-210
0- L29

n- is'.)

Ki \-< h i

Depth in

indies on Total in acre-
Drainage feet.

\le:l

U-7.57
0-335
i) •.'.(I

0-000
ii-U(I7

0-242
0-144

037
1 • 733

12,200
5,530
;,800

119
1,0(10

_\:<sn

615
28,64 l

Note.—Marked thus ip estimated.

ASSINIBOINE RIVER AND TRIBUTARIES.
ASSINIBOINK RIVER.

Tlir Assiniboine river is one of the chief tributaries of the Red river, joining the latter

within the city limits of Winnipeg, rising in the province of Saskatchewan on the south-

eastern slope of the Xvit mountains. It flows in a southeasterly direction and crosses the

Manitoba boundary in Tp. 26, R. 28, W.P.M., and thence nearly due south until ii reaches

Tp. 10, R. 25, W.P.M., where i1 turns and flows south and east to the Red river.

The principal tributaries of the Assiniboine are the Shell, Qu'Appelle. Little Saskatche-

wan and Souris rivers. The total drainage area is .">'. ),.V>() square miles, of which S.S00 square

miles are in the State of North Dakota, 37,700 square mile's in the province of Saskatchewan
and 13,050 square miles in the province of Manitoba.

The area drained varies between the open prairie to be found in the southwestern part

of the province and the well timbered country lying on the slopes of the Duck and Riding

mountains. In the prairie country the banks are sharp cut, rising abruptly from the water's

edge for a height varying from three to twenty-five feet . In the wooded sect ion or the upper

pari of the drainage area the valley is well defined and narrow, the rise from the river in

some places reaching an elevation of two hundred and fifty feet above the water level.

In the lower part of the river basin the land is nearly all under cultivation, the soil is

rich but in the valley bottom it is subject to overflow. It flows through the most densely

poiiulated part of the Province, 1 he three largest cities. Portage La Prairie. Brandon ami

Winnipeg being built upon its banks.

The importance of this river as a source of water supply, a means of drainage and sewage

disposal is great in a district where the natural water supply is somewhat limited. In order

thai a study may properly be made of its regimen and data for various purposes be gathered

several gauging stations have been established. All have not been in continuous operation

but discharge records have been obtained at the following places on the river:

1. Millwood.

Brandon.

Eeadingly

St . .lames.

The tributaries of t In

1. Shell river.

'_'. Qu'Appelle rivei

3. Birdtail Creek.

TRIBUTARIES.

iniboine river in order from source to mouth are:
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4. Little Saskatchewan river,

."). Souris river.

(i. Cypress river.

On all of these, with the exception of the Qu'Appelle river, records of discharge are

available.

ASSINIBOINE RIVER AT MILLWOOD.
HISTORY.

The station on the Assiniboine river at Millwood was established by W. G. Worden on

October 11/1912, and has been in operation since that time.

LOCATION OF SECTION.

The meter section is located on the downstream side of the traffic bridge, four hundred

feet below the dam, one-quarter of a mile south from the town and one-half mile below the

C.P.R. bridge. The LP. is an arrow cut and painted on the top of the wooden hand rail of

the bridge at the northeast corner on the downstream side. It is marked "O+OO IP."

RECORDS AVAILABLE.

Daily gauge height records are available for the station from October 11. 1912, to the end

of 1915, except for the period February 9 to March 28, 1914. Estimates of daily discharge

are available from January 27, 1913, to the end of 1915, except for the above period.

DRAINAGE AREA.

The area tributary to the Assiniboine river above the station is 7,590 square miles.

GAUGE.

A 12-foot vertical staff gauge is secured to the centre pier of the bridge on the down-
stream side; it is referred to a permanent M.H.S. B.M. located 75 feet southeast from the

downstream side of the bridge on the left bank. This B.M. is set to an assumed datum.

rakea bj r. n

Assiniboine River- \l i m w Bmooi ntou Uklow, Showinu Gauub.

251 7
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I HANNEL.

For four hundred feet above the section and two hundred feel below the channel is

straight. The river at all stages occupies one channel, which is divided just above the section

by a central pier of the bridge. The bed of the stream is clay, sand and gravel and not

subject to shifting. The banks are low and liable to overflow al high stages.

DISCHARGE MEASUREMENTS.

The discharge measurements are taken from the downstream side of the bridge and

cover a range in stage under open water conditions of 8"3 feet.

ai CURACY.

Under open water conditions the discharge curve is well defined between the limits

98'91 and 1074. beyond which it is not well defined. The discharge curve for ice conditions

is fairly well denned between gauge heights 97'5 and W~).

Discharge Measurements of Assiniboine Rr
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Daily Gauge Height and Discharge of Assinoboine Rivek at Millwood for 1915.
[Drainage area 7,590 square miles.]
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Monthly Dischar«;i oi Assiniboine River at Millwood fob the Year L915.

[Drainage area 7,.">!iu square miles.]

I >l-< II \io.i-. IN Si.i ond-Feet Ri \-« »i i

MONTH.
Maximum. Minimum.

January

.

February
March
April
May
June
July
August. . .

September.
October. . .

November.
DecemKi-r

The Yeai

Per Depth in

Mean. square inches of Total in

mile. I >rainage > feel

\n .i-

1,202
373
329
625
308
136
163
163

1,202

51

199
163
258
88
98
130

:,1

•45
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DISCHARGE MEASUREMENTS.

The meterings are made from the downstream side of the bridge. They cover a range in

stage under open water conditions of 12 "5 feet.

ACCURACY.

Between gauge heights 97 -5 and 104 "1 the discharge curve is well defined, between 104 -

1

and 110 -

it is fairly well defined, above and below these limits it is not well defined for open
water conditions. Between gauge heights 96*5 and 98*0 the discharge curve for winter

conditions is fairly well defined.

Discharge Measurements of Assiniboine River at Brandon, 1915.

Date.

Jan. 4.

26.
Mar. 22

.

April 14.

21.
23.
23.

May 7.

26.
29.

Aug. 2

.

Sept. 2

.

Oct. 3.

Engineer.

C. O. Allen . . .

M. S. Madden

C. O. Allen

.

T. H. Boyd.

C. O. Allen.

Meter.
No.

1,912
1,462
1,462
1,912
1,912
1,912
1,912
2,018
2,018
2,018
1,197
1,197
1,374

Width.

Feet.

183
169
129
172
197
197
197
172
170
170
162
141
151

Area of

Section.

Sq. ft.

201
186
110
426
582
582
582
381
361
342
349
162
242

Mean
Velocity

.

Ft. per sec,

0-35
0-30
0-98
2-24
2-46
2-50
2-50
1-83
1-60
1-59
1-97
0-97
1 06

Gauge
Height.

Feet.

9807
98-35
98-33
98-87
99-65
99-69
99-68
98-51
98-33
98-25
98-47
97-32
97-65

Discharge.

Sec. ft.

71 1

57 1

108s

950
1,432
1,451
1.454

698
587
544
629
L57
257

1 Ice measurement.
2 Section partly open.
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Daily Gauge Hekjht and Discharge of Assiniboine Rivek at Brandon for 1915.
[Drainage area 34.500 square miles.]
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Monthly Discharge of Assiniboine Riveb at Brandon for the Year 1915.
[Drainage area 34,500 square miles.]

87

MONTH

January. .

.

February-
March
April
May
June
July
August. . . .

September

.

October . .

.

November

.

December

.

The Period.

DlSCHAHGE IN SeCOND-FeET.

Maximum

2,464
684
691
876
722
313

2,464

Minimum,

57

502
357
379
187
171

57

Mean.

!65
^0
!yo

J900
580
462
582
358
245
'180

U70
400

316

Per
square
mile.

• 002
0-002
0-003
0-026
0-017
0-013
0-017
0-010
0-007
0-005
0-005
0-003

0-009

Run-Off.

Depth in

inches on
Drainage
Area.

0-002
0-002

003
0-029

020
0-015
0-020
0-012
0-008
0-006
0-006
0-003

0-126

Total in acre-
feet.

4,000
3,325
5,550

53,600
35,600
27,500
35,800
22,000
14,600
11,100
10,100
6,150

229,325

Note.—Marked thus C
1
) estimated.

ASSINIBOINE RIVER AT HEADINGLY.

HISTORY.

The metering station was established on April 9, 1913, by S. S. Scovil and has been
operated since that date.

LOCATION OF SECTION.

The meter section is located on the downstream side of the C.X.R. bridge, which crosses

the Assiniboine river one-quarter mile from the C.N.R. Headingly station.

The LP. is marked on the flooring at the north end of the bridge on the downstream side

and is painted white, "Init. Pt. 0+00."

RECORDS AVAILABLE.

Gauge height records are available from April 17 to November 23, L913, and for the
years 1914 and 1915. Estimates of daily discharge have been prepared from April 17 to

November 23, 1913, June 1 to March 1, 1914, and from April 22, L914, to the end of 1915,
except for part of November, 1914.

The area drained by the Assiniboine river above Headingly is 59,420 square mile

GAl '.i

A nine-loot vertical staff gauge is fastened to the north abutment of the bridge and is

nad in summer. A winter gauge, three-fool staff, is fastened to the ice breaker for winter
readings. Both are referred to the same arbitrary datum.
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CHANNEL.

The channel is straight above and below* the section for a considerable distance.

The stream is divided into four channels by the three central piers of the bridge. The
bottom of the si re:i in is of gravel and mud and not liable to shift . The right bank is

low and wooded and liable to overflow at higher stages. The left bank is high and not liable

to overflow.

DISI H \ia.i. Ml. ISUBEMENTS.

The meterings have been made from the downstream side of the bridge in the open

water season and in the winter they have been made from the ice at a point about four

hundred feel upstream from the bridge.

\< CI i; \( y.

Between gauge heights 75 5 and 80 9 the discharge curve is well defined. Under ice

conditions between gauge heights 73 '8 and 76 1 the discharge curve is fairly well defined.

Disi harge Measurements of Assiniboine River at Headinglt, 1915.

Date.
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Daily Gauge Heighi \\i> I )i.-charge of Assiniboine Rivek at Headingly for 1915.
(Drainage area 59,420 square miles.]
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Monthly Discharge of Assiniboine Rtveb at Headingly for the Year L915.

[
l >rainage area 59, 120 square miles.]
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LOCATION OF SECTION.

The section finally located on the Shell river at Asessippi is one and one-quarter miles

downstream from the Asessippi bridge, two miles below the mouth of Bear creek, thirteen

and one-half miles from Russell and twenty miles south of Roblin. The LP. is marked by
a nail driven in the base of a blazed tree which is on the right bank.

RECORDS AVAILABLE.

Daily gauge heights have been obtained since June 9, 1914, and estimates of daily

discharge for the same period have been made.

DRAINAGE AREA.

The area tributary to the Shell above the meter section is 930 square miles. It lies

between the watersheds of the Yallev river on the east and the Assiniboine on the west.

A six-foot vertical staff gauge was placed six hundred feet downstream from D. Mart el's

house and about one mile above the meter section. The gauge is referred to a B.M., which
is a nail driven into the foot of a blazed scrub oak tree standing fourteen feet back from the

gauge. The datum is arbitrary. On November 18, it was discovered that back water

effect was being caused between the gauge and the meter section by beaver dams. A new
gauge was therefore established at the meter section, which was referred to a temporary
bench mark placed on the side of a blazed 6-inch poplar tree standing one hundred feet above
the meter station on the right bank.

CHANNEL.

For sixty feet above the section and one hundred and fifty feet below the channel is

straight. The bottom is of small rock and gravel and is permanent. The banks are high

and clear and are not liable to overflow. The current is swift.

DISCHARGE MEASUREMENTS.

Measurements are made by means of a cable carrier travelling on a cable stretched

across the stream at the section. Sufficient measurements have been taken to define a

discharge curve.

U CURACY.

The curve is well defined over a range in stage of 13 feet for open water conditions.

Discharge curve for winter conditions is not so well defined.
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1>aii.y Gauge Height and Discharge of Shell River at AlSESSIPpi for 1915.
[Drainage area 930 square miles.]

January.

Day.

16

17

is

10

20

21

22
23
24

26
-'7

28
29
30
31

Heighl

1 eel

92 s?

92 58

H
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Monthly Discharge of Shell River at Asessippi for the Year 1915.

[Drainage area 930 square miles.]
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DRAINAGE AREA.

The drainage area is 400 square miles, extending from the Hiding mountains southeast

to the Assiniboine.

GAUGE.

A vertical staff gauge is secured to the floor of the bridge and is referred to a permanent
M.H.S. B.M. This B.M. is set to an arbitrary datum about forty feet northeast of the

upstream north end of the bridge.

CHANNEL.

The stream is confined to one channel at all stages; for two hundred and fifty above and

one hundred feet below the section the channel is straight. The current is fairly swift and

the banks are high and clear and not liable to overflow. The bottom of the stream is of mud
and hard clay, not liable to shift.

DISCHARGE MEASUREMENTS.

The measurements are taken from the downstream side of the traffic bridge under open

water conditions. For winter conditions measurements are made from the ice.

ACCURACY.

The discharge curve is only fairly well defined over a range in gauge height of three

feet, extending from 88 -5 to 91").

Discharge Measurements of Birdtaii. Creek at Birtle, 1915.
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Daily Gauge Height and Discharge of Birdtail Creek at Birtle for 1915.

(Drainage area 400 square miles.]
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Monthi/i Discharge of Birdtail Creek \t Birtle fob phe Year 1915.

[Drainage ana inn square miles.]

Discharoi in Second Hi \-Off.

MONTH.
Maximum. Minimum.

January.
February
March. . .

April
May
June
July
August. . . .

September.
October. . .

November.
December .

41
63
87
28
45
62

18

13
29

34

Mean.

The Period

l

»0
Jo
15

25
34
19

•")

24
50
'45

20

s7 25

Per
square
mile

1 >epth in

inches on
I >i ainage

\n-a.

0-112
0-062
1 1

•
i is.",

• 1 22
0-012

060
ill 25
()• 112
0-050

0-062

1
1 1 25
0-07]

095
0- 1 Hi

0-01 l

0-067
0-144
ni 25
0-058

Total u

feet.

2,023
1,013

307

1,074

2,678
1,230

17. "us

Note.—All marked thus (}) estimated.

LITTLE SASKATCHEWAN RIVER.

Tin' source of the Little Saskatchewan river is on the southern slope of the Riding

mountains. It flows in a general southeastern direction until it reaches the town of Minne-
dosa in Tp. 15, R. 18, W.P.M. at which point it turns and flows almost southwest to its

junction with the Assiniboine river in Tp. 10, R. 20, W.P.M. about eiglrl miles wesl of the

city of Brandon.

The drainage area is 1,640 square miles. In the upper part of the basin fchefle arc

numerous small lakes, and in this section the greater part of the drainage is obtained. The
largest tributary, the Rolling river, enters the Little Saskatchewan aboul thirteen miles

above Minnedosa.

In the upper waters the country is covered to a considerable extent by stands of good

merchantable timber, a considerable portion of which is within the forest reserve. The
of the country drained is very well settled, the land offering splendid opportunity for

agriculture.

The river valley is well defined, lying between l()(i and 300 feet below the general level

of the surrounding country. It varies in width between one-quarter of m mile and one and

one-quarter miles, the course of the river in the valley bottom being very sinuous, almosl

doubling its length over the total length of the drainage basin.

A number of small towns are to be found along the course of t he river, as Rivers, < iautier,

Rapid City, Riverdale and Minnedosa, the latter having a population of aboul 1,700. There
arc possible power sites on the river, three of which have been developed, these arc at

Minnedosa, Rapid City and the Brandon Power Company's plant aboul two miles from the

mouth of the river.

LITTLE SASKATCHEWAN RIVER AT MIDDLETON BRIDGE.

HISTORY.

A metering station was established on the Little Saskatchewan at Middleton Bridge

in May 17. 1915, by E. IV Patterson, and from thai date this station has been in operation.
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LOCATION OF SECTION.

The metering section is located on the downstream side of what is locally known as

Middleton bridge, situated in Sec. 6, Tp. 20, R. 20, W.P.M., and approximately eighteen

miles north of the town of Elphinstone. The Initial Point is painted on the east end of the

handrail of the bridge.

RECORDS AVAILABLE.

Daily gauge readings have been taken from the time of the establishment of the station

to the end of the year 1915. Discharge measurements have been made at various stages

throughout this period, and from these estimated daily discharges have been computed for a

period from May 17 to November 9, 1915. From the latter date to the end of the year

ice cover conditions prevailed, and the information obtained is not sufficient to allow the

estimating of daily discharges.

DRAINAGE AREA.

The drainage area tributary to the river at this metering station is 184 square miles.

GAUGE.

A six-foot vertical staff gauge has been secured to a pile on the drownstream side of the

bridge near the left bank. This gauge is referred to a B.M. on a 10-inch blazed poplar tree,

twenty feet west of the bridge on the north side of the road. This B.M. is set to an arbitrary

datum.

CHANNEL.

The section of the river on which the station is located is curved both above and below,

but the current is sluggish and even across the section. On account of the bridge embank-
ment the entire flow of the stream must cross the section even under high water conditions.

DISCHARGE MEASUREMENTS.

The discharge measurements are taken by wading during low water and from the

bridge when medium or high water conditions prevail.

ACCURACY.

Throughout the stage met with during the time observations have been made on the

river at this point the discharge curve is not well defined.

Discharge Measurements of Little Saskatchewan River at Middleton Bridge, 1915.

Date.
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Daily Gauge Eeight and Discharge of Little Saskatchewan Rtveb at Middleton
Bridge for 1915.
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Monthly Discharge of Little Saskatchewan River at Mibdleton Bridge for Period

•May -November. 1915.

[Drainage area ls4 square mill -
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CHANNEL.

The channel is straight for about one hundred feet below the section, but above it is

curved for about three hundred feet; the right bank above and below the section is liable

to overflow during high water, but the embankment would prevent overflow at the seel ion.

The bed of the stream is composed of boulders and not liable to shift.

DISCHARGE MEASUREMENTS.

The discharge measurements at this station are taken either by wading during low

water or from the bridge during high water.

ACCURACY.

Throughout the range in stage recorded by the daily gauge height the discharge curve

is well defined.

Discharge Measurements of Little Saskatchewan River at Indian Bridge. Elphin-

stone, 1915.

Date.
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Daily Gauge Height and Disi marge of Little Saskatchewan River at Indian

Bridge, Elphinstone, for 1915.
[Drainage area 380 square miles.]
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Monthly Dis< harge of Little Saskatchewan Rtveb at Indian Bridge. Elphinstone,

i <iu 1915.

[Drainage area 380 square miles.]
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GAUGE.

The gauge at this station is a six-foot enamelled staff gauge secured to a post driven into

the bed of the creek and braced. Tins gauge is referred to a B.M. set to an arbitrary datum,

located 50 feet northeast of Initial Point. The bench mark is a four-inch poplar stump

painted red, marked " M.H.S. B.M. El. 100.00."

CHANNEL.

The stream throughout its course is very sinuous, but the station is located at a point

where the channel is fairly straight. The bed of the stream is gravelly and not liable to

change. During high water the left bank is liable to overflow, but this condition would not

likely hold for any extended period.

DISCHARGE MEASUREMENTS.

The discharge measurements at this point are made by wading.

ACCURACY.

For the range in stage covered by the discharge measurements the discharge curve is

well defined.

Discharge Measurements of Clear Creek above Junction with Little

Saskatchewan River, 1915.

Date.
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Daily Gauge Height and Discharge of Clear Creek at Junction with Little
Saskatchewan River for 1915.

[Drainage area 95 square miles.]
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Monthly Discharge of Clear Creek at Junction with Little Saskatchewan River

for 1915.

[Drainage area 95 square miles.]

MONTH.

May
June
July
August. . . .

September.
October . . .

November.

The Period

.

Discharge in Second-Feet.

Maximum.

13
10

6
22
20
33

33

Minimum. Mean.

»5

6
6
4
14
18
42

Per
square
mile.

0-053
0-063

063
0-042
0-147
0-1S9
0-126

0-098

Run-Off.

Depth in

inches of
Drainage
Area.

0-061
0-070
0-073
0-048
0-164
0-218
0141

775

Total in acre-
feet.

307
357
369
246
833

1,107
714

3,933

Note.—Marked thus I
1
) estimated.

LITTLE SASKATCHEWAN RIVER AT BEILBY'S BRIDGE.

HISTORY.

The station on the Little Saskatchewan was established on March 18, 1914, by
W. J. Ireland, under ice cover conditions. It was found when the ice went out that the location

was unsatisfactory on account of eddies on the section, and a cable carrier station was
established downstream from the bridge. This station has been in continuous operation

since that time.

LOCATION OF SECTION.

The meter section is located four hundred feet downstream from Beilby's traffic bridge.

It is twelve miles northwest of Minnedosa, five miles west of Clan William and one and one-

half mile downstream from the junction of the Little Saskatchewan and Rolling rivers.

RECORDS AVAILABLE.

Records of daily gauge height have been secured from April 25, 1914. Sufficient

meterings have been made to define a curve and estimate daily discharges during the open
water season from April 25 to November 29, 1914, and from April L2 bo November
11, 1915. During the closed water season of l!H.r> sufficient infomartion was not obtained
for computing daily discharges!

nit \i\ w.i. \i;i \

The area tributary to the Little Saskatchewan above Beilby
miles.

bridge is 1 . 120 9quare

GAl QE

\ miii-ioot, vertical staff gauge is secured to a pile, sixty-four feel from the north end
of the bridge on the downstream side, it is referred bo a permanenl M.H.S B.M located

seventy three feel north of Hi" north end of the bridge This B \i
i se1 bo an arbitrarj

datum.
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I BANNEL.

For five hundred feel above the .section and three hundred feel below, the channel is

Straight. At all stages the river is confined to one channel, the bed of the stream is of

-and anil gravel and fairly permanent, the l>anks arc low ami subject to overflow at extreme

DIS( BARGE Ml. \>< REMEN rS.

Discharge measurements are made by means of a cable carrier, which travels on a

cable which is stretched across the river at the section. The measurements cover a range

in stage of 2*5

ACCURACY.

The discharge measurements taken do not define the discharge curve very well, due to

difficulty in obtaining accurate soundings at the section.

l)l>< BARGE MEAS1 REMENTS of LITTLE SASKATCHEWAN RlVEB AT BeILBY's BRIDGE, 1915.

Date.
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Daily Gauge Height and Discharge of Little Saskatchewan River at Beilby"s

Bridge for 1915.
[Drainage area 1.120 square miles.]



108 DEPARTMENT OF THE INTERIOR

7 GEORGE V. A. 1917

.Monthly Discharge of Little Saskatchewan River at Beilby's Bridge for the Year
1915.

[Drainage area 1,120 square miles.]
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CHANNEL.

The channel at the meter section is that formed by the intake for the power plant.

DISCHARGE MEASUREMENTS.

Measurements are taken from the bridge across the intake.

ACCURACY.

Owing to the fact that the discharge is controlled entirely by the operation of the power
station and quite irrespective of gauge heights, no discharge curve has been constructed.

Discharge Measurements of Little Saskatchewan Intake at Minnedosa Power
House, 1915.

Date.



Taken by E. B. Patterson.

I.n ii. v Saskatchewan Drainage Area—Rolling Riveh Meter Section at Erickson's Bridge.

GAUGE.

A six-fool vertical staff gauge is secured to a pile on the downstream side of the bridge

above the section. This gauge is referred to a B.M. set to an arbitrary datum and located

twenty yards northwest of bridge. The B.M. is a notch cut in the root of a spruce tree.

CHANNEL.

The channel at the section is straight for a short distance above and below. The bed
of the stream is of ,-t gravelly nature. The left hank is liable to overflow in times of high

water.

DIS< I! \i;i;i: ME U5UREMENTS.

All discharge measurements are taken by wading.

ACCURACY.

On acCOUnl of the variable control which led to the abandonment of the station, the

accuracy is not high.

Discharge Measurements of Rolling Rtveh \t Erickson's Bridge, Danvers, 1915

M
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Daily Gauge Height and Discharge of Rolling River at Eeickson's Bridge.

Danyers. for 1915.

[Drainage area 1 1_' square milefe.]
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The section is located on the downstream side of Lee's bridge, three and one-half miles
from Erickson and one-half mile north of C.N.R. The bridge is in Sec. 7. Tp. 18, R. 18,

W.P.M. The Initial Point is painted on the downstream hand rail ai the cast end of the
bridge.

RECORDS AVAILABLE.

From the date of the establishment of the station, June 22, 1915, to November 12

daily gauge heights and estimated discharges have been obtained. After the latter date
ice cover conditions prevailed and the information obtained was not sufficient to allow the
estimating of daily discharges. Discharge measurements covering a range of two feet were
obtained.

DRAINAGE AREA.

The drainage area tributary to the river at this point is 235 square miles.

GAUGE.

A >ix-foot vertical staff gauge is secured to the center pile on the dowstream side of the

bridge. This gauge is referred to a B.M. set to an arbitrary datum located on the root

of a spruce tree one hundred and fifty feet east of the bridge.

I BANNEL.

The section is located in a slightly curved stretch of the river. The banks are high but

at extreme high water the right bank is liable to overflow. The bed of the stream is silt

and is liable to shift in high water.

DISCHARGE MEASUREMENTS.

Discharge measurements arc made from the bridge at all stages of the river.

ACCURACY.

The discharge curve for the range in stage covered by the discharge measurements is

fairly well defined.

1 mscharge Measurements of Rolling River near C.N.R. Crossing, 1915.

1 (ate.
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Daily Gauge Height and Discharge of Rollixg River near C.N.R. Crossing for

1915.
[Drainage area 235 square miles.

1
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The section is located on the downstream side of whal is locally known as Erickson's

bridge, one-half mile from Danvers P.O., on the north boundary of Sec. _M. Tp. 18, 1!. I
s

.

W.P.M. I'lic Iniiial Point is indicated by a painted Id', on a pile at easl side of section.

REl ORDS A\ All. Aid. K.

From the date of the establishment of the station, May 6, L915, to November 11 of

that year, daily gauge heights with estimated daily discharges are available. Discharge

measurements covering a range in stage of one and a half feel have been obtained.

db \i\ u.i \i;i. \.

The drainage area tributary to the Whirlpool river above the metering section is 79

square miles.

G LUGE

A six-fool staff gauge is secured to a pile on the downstream side of the bridge. This

gauge is referred to a B.M. set to an arbitrary datum on the root of a dry spruce tree on the

south side of the road, four hundred feet east of the bridge.

ell WW EL.

The banks in the vicinity of the station are low and in high water will overflow. Tl

bed of the stream is sandy and liable to shift.

DISCS URGE MEAS1 REMENTS.

The discharge measurements are taken by wading, except during high stages of the

river, when they are taken from ihe bridge.

ACCUB \cv.

Throughout the range of stage covered by the discharge measurements obtained the

discharge curve is well defined.

Discharge Measurements <>i Whirlpool Riveb \t Danvers, L915.
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Duly Gauge Height and Dischakge <ii Whirlpool Riveh at Danvers for L915.

IDi J 79 square miles.

1
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Monthly Discharge of Whirlpool Kivek at Daxvers, for 1915.

[Drainage Area 79 square miles.]
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RECORDS AVAILABLE.

From the date of the establishment of the station to the end of the year 1915 daily

gauge records have been obtained. Discharge measurements have been made at various

stages of the river covering practically the entire range during the period, and estimates of

daily discharge are available for the period from April 23 to November 13. From this

latter date to the end of the year ice cover conditions prevailed and the information obtained
was not sufficient to allow the estimating of daily discharges.

DRAINAGE AREA.

The drainage area tributary to the river at this metering station is 10.673 square miles.

GAUGE.

A six-foot vertical staff gauge has been secured to the centre pier at the east end of the
bridge close to the water's edge on the right bank. The gauge is referred to a permanent
M.H.S. B.M. located fifty-seven feet southeast from the southeast corner of the bridge.

This B.M. is set to an assumed datum.

CHANNEL.

The channel is straight for a distance of three hundred feet above the section and one
hundred and fifty feet below. The banks are high and not liable to overflow. The bed is

composed of sandy gravel and under ordinary conditions not liable to shift.

DISCHARGE MEASUREMENTS.

Discharge measurements are made from the bridge during all stages of the river.

ACCURACY.

The discharge curve throughout the range of stage met with Bince the establishment of
i In -tation is fairly well defined.

Discharge Measurements of Souris River at Melita, for 1915

Date.
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Daily Gauge Height a\i> Discharge of Soi ris Riveb \\ MelitAj fob L915.
nage area 10,673 square miles.]
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Movi iii.y Disc harge of Souris River at Melita, for 1915.
[Drainage area, 10,673 square miles.]

119

.MONTH

January -

February
March

.

April
May
June
July
August
September.
( >etober

.

November
I )ecember

.

The Period

1 »ISI HARGE in Second-Feei

Maximum,

1 1 15

1 si

7 s

19
lis
91

Minimum.

14

1

Mean.

'0

'()

10
! _':,

72
39
28
l(i

23
24

L9

Per
square
mile.

0.000
0.000
0.000
0-002
0007
0- (Mil

0-003
0001
0-01 12

0002
0-001

0-002

Run-Off.

Depth in
inches on
Drainage
Area.

. 000
0.000
0.000
0-01 12

• 008
0- 01 14

003
0-001
0-002

• 002
0-001

(i

0023

Total in acre-
feet.

J.."»(ii i

4,425
2,320
1,725
615

1,370
1,475
410

13,846

Note. —Marked thus ('
i estimated.

SOURIS RIVER AT WAWANESA.

The station on the Souris a1 Wawanesa was established on October 7, L912, byW. G.
Wbrden.

LOCATION OF SECTION.

The meter section is located on the downstream side of the traffic bridge across the

Souris river one-quarter of a mile north of Wawanesa. The LP. is an arrow carved and

painted on the guard rail at the intersection of the girder and the guard rail on the down-
stream side of the bridge a1 the south end.

RECORDS AVAILABLE.

Daily gauge beighl records are available for the open water seasons over the period

October 7, L912, to the end of L915. During the winter season the gauge heights were

obtained a1 intervals of several days. Estimates of daily discharge have been prepared for

the open water seasons during the period October 7, 1912, to the end of 1915. There was
not sufficient Information to estimate daily discharges during the winter season.

in; \i\ V.GE \i;k \.

The drainage area of the Souris above Wawanesa is 22,500 square miles, pan of winch

In- until of i he hit ii'iiat ional I loundary.

A vertical staff gauge is secured to the downstream side of the north pier of the bridge.

This gauge is referred in a permanent M.H.S. B.M, located aboul seventj five hit south*

west of [.P. The IVM. is sel in an urhitrnn datum.
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ill LNNEL.

For two hundred feet above the section and six hundred feet below, the channel is

straight, the bed of the river is composed of sand and gravel and not liable to shift. The

right bank of the stream is moderately high and not liable to overflow. The left bank is

low, marshy and rather thickly wooded with small trees and scrub and is liable to overflow

at high stages.

Dl-( BARGE MEASUREMENTS.

The meterings are taken from the downstream side of the bridge.

VO (RACY.

Between gauge height 1007 and 1020 the discharge curve is well defined. Between

1021) and 104 .5 the curve is fairly well defined. Beyond these limits the curve is not well

defined.

Discharge Measurements of Sonus River at Wawanesa, L915.

Date.

Jan. 5.

Jan. 28.
Mar. 23.
April 13

.

April 21 .

April 22.
May 8.

May 27
Aug. 3 .

Sept. 1 .

Oct. 21.

Engineer.
Metei
No.

CO. Allen. . .

\l ~ Madden

C. O. Allen . . .

M. S. Madden
C. O. Allen . . .

T. H. Boyd

CO. Allen! .

1,912
i, w.j

L.462
1,912
1,462
1,912
2,018
'.'.ills

1,197
1,197
1,374

Width.

Feet.

13
62
86
86
86
84
86
81
74
80

Area of

Section.

Sq. ft.

2
14-9

l is-:;

152-0
156-3
138-3
146-0
106-5
76-7
L26-8

Mean
Velocity.

Ft. per sec.

0-05

0- 16
() Ce-

ll -OS
(1-711

0-44
0-51
0- 16
0-00
0-28

( iauge
Height.

100-95
100-90
1(11-3.'.

101-16
101-24
101-24
100-97
101-07
100-72
100- 13
100- s.7

1 lischari

Sec. u.

1-61

i

6-81

'.12 • 1

103-1
109-3
60-8
74-5
17-0
oo-o
35- 5

[ce measurement.
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Daily Galge Height and Discharge of Solris River at Wawanesa, for 1915.
[Drainage area 22,500 square miles.]
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Monthly Discharge of Sonus River at Wawanesa fob tele Year L915.

[Drainage area 22,500 square miles.]
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LAKE WTNNIPEGOSIS AT WINNIPEGOSIS.

HISTORY.

A gauge was set on lake Winnipegosis on May 22, 1913, by G. Ebner, and during the
open water seasons daily gauge records have been obtained at this point.

LOCATION OP GAUGE.

A six-foot vertical staff gauge has been secured to a pile thirty feet north of Standard
Lumber Company's wharf in the Mossy river and about 350 feet from the point where the
river empties into lake Winnipegosis.

RECORDS AVAILABLE.

Daily gauge reading- at this point are available from May 22 to October 27. and
at intervals during November and December of 1913. from April 16 to November 15.

in 1914, and from May 18 to November 16. 1915.

RED DEER RIVER AT HUDSON > BAY JUNCTION.

HISTORY.

The station on the Red Deer at Hudson's Bay Junction was established by <;. Ebner
on August 12, L913, and replaced a station established by E. Bankson on June 1. 1913,
four hundred feet below the ferry.

LOCATION OF SECTION.

The meter section is located at the ferry crossing of the Red Deer river five hundred
feel below its confluence with the Elk river and three and one-half miles south of HucU
Hay Junction on the road to the Red Deer Lumber Company's camp. The LP. is marked
by a nail driven in a pile sixty feet from the water's edge on the righl bank at the ferry

crossing.

RE( ORDS AVAILABLE.

Records of daily gauge height have been obtained from Jul; tober 31, 1913,
April 30 to November 27, 1914, and from April 11 to December 31, 1915, \ few

gauge heights are also available taken during the winter seasons. Estimated daily discharges
cover the period July '.i to October 31. 1913, April 30 to November 27. 1914, and
April I 1 to November 9, 1915.

DB \i\ \'.i; \i;i. \.

The .nea tributary to the Red heir above the station at Hudson's Bay Junction i-

1,900 square miles.

The gauge i a vertical -tali gauge driven into the bed of the river ami brac<

i mar the right bank and forty feet belo^ the section. Thia gauge i- referred

permanent Mil s P. \l located fifty-two feet upstream from the 1 I'
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CHANNEL.

The channel is straight for about five hundred feet above and below the section; the

river is confined to one channel at all stages; the bed of the stream is covered with boulders

and not liable to shift. The banks of the river are low wooded and liable to overflow at

high stages.

DISCHARGE MEASUREMENTS.

Meterings are made from a boat by means of a small Price meter.

ACCURACY.

Eleven discharge measurements define the curve fairly well between gauge heights

99 8 and 103 0. Owing to the fact that the Red Deer Lumber Company operate a number of

lumber dams on the upper waters of the river the records do not give a true idea of the

natural regimen of the river.

Discharge Measurements of Red Deer River at Hudson's Bay Junction, 1915.

I >ate
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Daily Gauge Height and Discharge of Red Deer River at Hudson's Bay Junction
for 1915.

[Drainage area 4,900 square miles.]
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Monthly Discharge oi Red Deer Riveb \r Hudson's Bay Junction, fob L915.

[Drainage area 1,900 square miles.]



Taken by F S. Smith.

Swan River—Swan River—Showing I. P. and Position of B.M.

RECORDS AVAILABLE.

Records of daily gauge height are available for part of the period < >ctober 12. 1912, to

the end of 1915. Blanks in the record occur during winter seasons. Estimated daily

discharges are on hand for the periods October 24 to November lfi. 1912, April 12 to

November S, 1913. April 15 to November 15, 1914, and from April 14 to November 1">

1915.

DRAINAGE AREA.

The area drained above the station of the Swan river is 1,215 square miles.

GAUGE.

The gauge at this station is a chain gauge secured to the lower chord of the upstream

side of the bridge; i1 is referred to a permanenl M.H.S. B.M. located forty-five feel oortheasl

of the north abutmenl of the bridge.

CHANNEL.

Above the section the channel is straight for three hundred feel and also for two hundred

feel below. The bridge is a clear spaa and the river lies in one channel at all stages. The

si ream bed i- of clay and subjeel to shifting; the currenl is swift . The righl hank i- of clay,

i- high and ool liable to overflow. The left bank is low and wooded and liable to overflow at

high stag*

DI8( ii \iu.i: \n \-i KiMi \ re.

The meterings are made from the bridge with a small Price currenl meter.

ICCURACl

Between gauge height) 99 1" and mi 80 1 1><- discharge curve is well defined; between

MM so and Mil 20 ii i- fairlv well defined.
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Discharge Measurements of Swan River at Swan Rtveb, L915.

Date.



PROGRESS REPORT OF THE MANITOBA HYDROMETRIC SURVEY

SESSIONAL PAPER No. 25f

129

Daily Gauge Height and Discharge of Swan River at Swan River, for 1915.

[Drainage area 1,215 square miles.]
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Monthly Discharge <>f Swan Riveb at Swan River for the Year 191").

[Drainage area, 1,215 square miles.]

MiiXTH.

January
February
March . .

April
May
June
July
August .

September
October. .

November
December

.

The Year.

Discharge in Second-Feet

Maximum. Minimum.

1,142
132
135

1 53
61

62
62

1,142

19
'.ts

32
32

32

Mean.

•()

'()

'14

!40U
81
96

202
74
39
60
»40
'10

s.-,

Per
square
mile.

0011
0-329

067
0-079

166
0061
0-032
0-049

033
0-008

Run-Off

Depth in

inches on
Drainage
Area.

0013
0-367
0-077

088
0-191

070
036

0-056
037

n-oo'i

070 0-944

Total in acre-

feet.

Mil)

23,800
5,000
5,700
12,400
4,550
2,325
3,690
2,380
615

61,320

Note.—Marked thus C
1
) estimated.

WOODY RIVER AT BOWSMAN.

HISTORY.

A metering station was established on the Woody river at Bowsman on May 31, 1915,

by F. S. Smith, and since that time has been in operation.

LOCATION OF SECTION.

The section is located on the downstream side of a traffic bridge one mile south of the

town of Bowsman. The Initial Point is painted on the lower bar, also on top of the hand
rail at the north end of the bridge.

RECORDS AVAILABLE.

From the 31st of May to the 9th of November 1915, daily gauge readings and estimates

of daily discharges are available. During this period discharge measurements have been

made at the station and these are also available.

DRAINAGE AREA.

The drainage area tributary to the Woody river at this point is 7;;i square miles.

GAUGE.

A chain gauge has been established at this station referred to a permanent M.ll.S. H..M

Located forty-five feel easl <>f the north end of the bridge. This B.M. is Bel to an arbitrary

datum.
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CHANNEL.

The channel is straight for about two hundred feet above and about six hundred feet

below the section. The bed of the stream is of gravel and boulders and not liable to

shift. The right bank is low and liable to overflow, but the embankment at the bridge

confines the entire flow of the river to the channel at the section.

DISCHARGE MEASUREMENTS.

All discharge measurements are made from the bridge.

ACCURACY.

Throughout the range of stage covered by the discharge measurements obtained, the

discharge curve is well defined.

Discharge Measurements of Woody River at Bowsman. 1915.

Date.
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Daily Gauge Height and Discharge of Woody Hivkk at Bowsman, fob 1915.

[Drainage area 731 square miles.]
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Monthly Discharge of Woody River at Bowsman fob 1915.

[Drainage area 7M1 square miles.]
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RECORDS AVAILABLE.

Daily gauge height records have been kept from July 3, 1914, to December 31, 1915.

Daily discharges have been computed for a period from July 3 to November 16, I'M I.

and from March 22 to November 10, 1915. The data secured has not been sufficient

to permit the compilation of discharge under ice conditions, which held during the periods

from November 16, 1914, to March 22, 1915, and from November 10, 1915, to the end

of the year.

DRAINAGE AREA.

The drainage area is 3,950 square miles.

GAUGE.

A six-foot vertical staff gauge is located about nine hundred feet downstream from the

section and thirty feet southeast from Mr. "Wilson's residence. The gauge is driven into the

bed of the stream and braced to the shore. It is referenced to a permanent M.H.S. B.M.
located one hundred feet southwest from the gauge.

CHANNEL.

The channel is straight for one hundred and fifty feet above and three hundred feet

below the section. The river is confined to a single channel under all stages. The bed of

the river is of gravel and permanent. The banks are high and covered with scrub but not

liable to overflow.

DISCHARGE MEASUREMENTS.

Meterings are made by means of a cable carrier ninning on a cable stretched across

the river.

ACCURACY.

The discharge curve is fairly well defined over the range in stage covered 1 ly t he meterings.

Discharge Measurements ok Mossy River at Wilson's Farm, 1915.

Date.

.Ian. 6
Feb. 15.

Mar. 12

April 19
May 7
May 28
June 'J"-

July 30
Aug. 30.

Oct. 2

.

Nov. 17

Engineer.

\! - Madden

F. B. Smith

C. O. Allen
II. II. Pratl

< (' Allen

M. S. Madden

Meter
No.

1,462
1,462
1,462
1,186
1,186
1,186
2,018
1,496
1,19(1

2,018
1,462

Width.

Feel

86
77
79
86
86
82
85
82
7s

80
77

Area (if

Sect inn.

Sq. ft.

239
226
264
275
264
25 l

238
194
17.",

205
196

Mean
Velocity.

Ft. per sec

•65
•71
• 67
so
•7()

•73
• 79

'34

• 36

Gauge
Height

.

I eel

91 -72

91-71
9] t'.i)

90-71
90-71
90-60
90-63
90-48
90-04
90- n
90 •_'•-'

Discharge.

See. ft.

1 :,;.'

161 1

177 1

22

1

186
186
187
nil

f.l

107
71 1

lee ine.i-ureinenl
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Daily Gauge Height and Discharge of Mossy River below Fork River for 1915.
[Drainage area 3,950 square miles.]

Day.

7
8
9
10

11

12
13
14
15

16
17
18
19
20

21
22
23
24

26
27
28
29
30
31

January.

Gauge
Height

Feet.
91-56
91-55
91-55
91-62
91-64

91-72
91-74
91-69
91-70
91-73

91-71
91-72
91-53
91-53
91 73

91 74
91 76
91 76
91 52
91 43

91 62
91-66
91 64
91-50
91.58

91-56
91 53
91 -52
91-51
91-50
91-46

Dis-
charge.

February. March. April

.

Gauge
Height.

Feet.
91-53
91 54
91-53
91-54
91-55

91 53
91 63
91-66
91-68
91-67

91-68
91-72
91-84
91-73
91-71

91 86
91 86
91-86
91-63
91-83

91 84
'.il 87
91-90
91 87
!U 71

91-59
91-73
91-83

Dis-
charge.

Sec. ft.

Gauge
Height.

Feet.
91-71
91-73
91-79
91-81
91-82

91-75
9) 61
91-73
91-75
91-68

91-71
91-69
91-56
91-60
91-63

91-61
91 49
91-11
91-00
91-23

91-56
92-25
92 21
92-13
91-87

92-68
92-89
92-48
92 53
92-50
92 45

Dis. Gauge
charge. Height.

Sec. ft.

575
564
541
497

695
754
639
653
645
631

Feet.
92 27
92 12
92-01
92-01
91 85

91-50
90-80
90-78
90-74
90-74

90-72
90-69
90-82
90-77
90-82

90-78
90-76
90 77
90-76
90-75

90-76
90-68
90-70
90-71
90-75

90-77
90-78
90-53
90 63
90-78

Dis-
charge.

Sec. ft.

581
539
508
508
163

365
210
207
200
200

197
192
213
205
213

207
204
205
204
202

204
191
194
196
202

205
207
168
183
207

May.

Gauge
Height.

Feet.
90-78
90-77
90 68
90-59
90-18

90-58
90-69
90 18
90-78
90-69

90-67
90 50
90-63
90-77
90-67

90-18
90-56
90-67
90-68
90-68

90 60
90-67
90-53
90-54
90-61

90-59
90-69
90-63
90-73
90 lis

90 48

Dis-
charge.

Sec. ft.

207
205
191
177
117

175
192
117
207
192

189
163
183
205
189

117
172
189
191
191

178
189
168
169
180

177
192
183
199
191
160

June.

Gauge
Height.

Feet.
90 58
90-59
90-56
90-48
90-48

90-58
90 59
90 35
90-58
90-59

90-58
90 59
90-57
90 68
90-38

90 58
90-68
90-60
90-63
90-66

90-88
90-32
90 ss
90-63
90 77

90-68
90-64
90 53
90 58
90-48

Dis-
charge.

Sec. ft.

175
177
172
160
160

175
177
141
175
177

175
177
174
191
145

160
191
178
183
188

224
137
224
183
205

191
184
168
175
160

Noti -Gauge bi igb arki I tnu« 1>J interpolated
loo i-iiikI i \m from Januarj i to Maroh 21 and Novembei 1 1 to rod o! yaai
rnformation ioiuffloienl i>> oomputa daily discharge!
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Monthly Dis< barge of Mossy Rives Below Fork Riveb fob the Year 1915.

[Drainage area, 3,950 square miles.]
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VALLEY RIVER AT VALLEY RIVER.

HISTOBY.

This station was established on October 25. 1912, by W. G. Worden, and has been in

operation since that date.

In, atio.N OF SECTION.

The metering section is located on the downstream side of the C.N.R. bridge crossing

iIh Valley river fifteen hundred feet north of the railroad station in that town and one

hundred and fifty feet upstream from the traffic bridge. The LP. is an arrow carved and
painted on the downstream side of the bridge at the south end.

RECORDS AVAILABLE.

Records <>:' daily gauge heights have been secured for the greater part of the period

October 2"). 1912, to the end of 1915. Estimates of daily discharge have been computed
for the following periods:—October 25 to November 17, 1912, April 4 to November Kb 1913,

April 25 to November Id, 1914. and from April 12 to November 17, 1915. There i.s not

sufficient information to arrive at estimates of daily discharge under winter condition-.

DRAINAGE AREA.

The area tributary to the Valley river above the station is 1,028 square mil'--.

GAUGE.

A twelve-foot vertical stall" gauge is secured to the downstream side of the south bridge

abutment, 2H4 feet from the LP. on the section. The gauge is referred to a permanent
M.H.S. B.M. located 48 feet south of gauge. This B.M. is set to an arbitrary datum.

CHANNEL.

During low stages the water is confined to one channel, but under high water conditions

there are two. The channel is straight for 400 feet above and 600 feet below the section.

The bed of the stream is of gravel and sand anil permanent. The right bank is low. wooded
and liable to overflow. The left bank is high and not liable to overflow.

DIS( HARGE MEASUREMENTS.

Meterings are taken from the downstream side of the bridge and cover a range in gauge
heighl of 66 feet.

ACCURACY.

The discharge curve is well defined between gauge heights 99.5 and 101.7, between
gauge heights 101*7 and 10.70 the discharge curve is not well defined.

Discharge Measurements of Valley River
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Daily Gat ge Height and Discharge of Valley River at Valley River for L915.

[Drainage :ir<-a L,028 Bquare miles.]
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Monthly Discharge of Valley River at Valley River for 1915.

[Drainage area, 1,028 square miles.]
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A uine-foot vertical staff enamelled gauge is fastened to a timber which is spiked to a

pile of the bridge at the south end on the downstream side. This gauge is referred to a

permanent M.H.S. B.M. located about nine feet southeast of gauge. This B.M. is set to

an arbitrary datum.

The channel just above the section is divided by a pile benl which supports the bridge.

For fifty feet above and three hundred feel below the station the channel is straight. The
bed of the stream is of sand and gravel with a vegetable growth. The hanks are low and

wooded and liable to overflow al high stages.

DISCHARGE MEAS1 REMEN I S.

The discharge measurements are taken from the downstream side of the bridge under

open water conditions. During the winter season they are made from the ice at a point

about one hundred feel downstream from the bridge.

A.CC1 RACY.

Between gauge heights 99*5 and 101 '3 the curve is well defined, between 101 'A and 107 '3

the curve is not well defined. Under ice conditions a fairly well defined curve for the range

in gauge height 99"2 to 100*4 has been obtained.

Discharge Measurements of Ochre River at Ochre River, 1915.

Date.
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Daily Gauge Height and Discharge of Ochre River at Ochre River, for 1915.

[Drainage area 250 square miles.}
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Monthly DlSCHABGE OF OCHRE RlVKK at OCHRE Hivkk FOB THE Ykak L915.

[Drainage area 2~>ii square miles.]
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Above Grand rapids the river is navigable at certain stages and steamers have been

operating as far upstream as Edmonton. At present all navigation below Pas is confined

to gasoline launches and like small craft.

Considerable work in the way of reconnaissance and detailed surveys for various pur-

poses has been done by the Dominion Water Power Branch in this part of the river, and in

order to further the work, two metering stations have been established by the Manitoba
Hydrometric Survey, one at Pas and the other at the head of Grand rapids.

LAKE WINNIPEG AT WINNIPEG BEACH.

HISTORY.

A gauge was set on lake Winnipeg at Winnipeg Beach on May 1, 1913, and records

of daily gauge readings have been kept since that date.

LOCATION OF GAUGE.

A nine-foot vertical staff gauge is secured to the inner side of the C.P.R. pier. The
gauge is referred to a B.M. of the Canadian Geodetic Survey set in the concrete base at the

southeast corner of the C.P.R. water tank at the Winnipeg Beach station.

RECORDS AVAILABLE.

Records of daily gauge readings are available from May 1 to October 31, and at

intervals during November and December of 1913, at intervals during January, February
and March, and continuous from April 2 to December 31 in 1914, and continuous

throughout the year of 1915.

LAKE MANITOBA AT DELTA.

HISTORY.

A gauge was installed on lake Manitoba at Delta on July !». 191 \. by CO. Allen, and
observations as to lake level have been made practically continuously since that time.

LOC \ i ION 01 OA1 GE.

Delia is a small station on the C.N. R.v. located at the southerly end of lake Manitoba
The gauge installed at this point is a six-foot staff gauge secured to the piling of the

breakwater, a short distance south of the bridge across the canal.

RECORDS \\ \n \iii.i;.

During the year 191 I daily gauge readings are available from June L2 to the iiih of

November, and from the 7th of December to the end of the year In 1915 the full year
records are available.



144 DEPARTMENT OF THE INTERIOR

7 GEORGE V. A. 1917

SASKATCHEWAN RIVER AT PAS.

BISTORT.

The station on the Saskatchewan river a1 Pas was firs! established by W. < >. Wbrden
on October 21, L912. On May 27. 1913, a new section a1 Pas was established by E. Ban!

and this station has been in operation since that date.

I. cm ATH .\ of SECTION.

The liist section was located aboul inic-i ruarter of a mile below the site of ih,- Hudson's

Bay Railway bridge at Pas. On May 27, 1913, this section was moved upstream to the

downstream side of the TLB. Railway bridge. The I. P. is located on the handrail Dear the

south end of the bridge on the dowust )( -am side, and is vertically above the river face of the

south abutment. It is painted white and marked "0+ 00 LP."

i;i;< ORDS AVAILABLE.

Records of daily gauge height were kept at various intervals from th early paii of 1912

to the end of 1915. From October 21, 1012. to the end of 1915 the gauge heights are rather

more continuous. Estimates of daily discharge have been computed for the periods -.

by daily gauge heights from April 13, 1013, to the end of 1915.

DRAINAGE AREA.

The drainage area tributary to the Saskatchewan above l'as comprise.- the greater

portion of Western ( 'anada lying between parallels 49 and .")
1 north latitude and between

the Rocky mountains and lake Winnipeg. The total area is 149,500 square mile-.

(. \1 OK.

A twenty-foot vertical staff gauge has been fastened to the downstream side of the first

pier from the south bank and 10 feet above the metering section. The gauge i> referred to

D.P.W. JVM. No. 79, which is a cross on a copper plug set on the wot side of the BOUth

abutment oftheH.B. Railway bridge, and is about three feet from the ground level. It i>

marked P.W.D. B.M. No. 79.

(II WXKI..

The river is divided by the bridge piers into six channel.- at low water and eiglll channels

at high water. For 1,300 feet above and 2,700 feet below the section the channel i- straight.

The bed of the river is covered with gravel and small boulders, but at the section the stream

bottom is somewhat shifting. The right bank is high and not liable to overflow, the left

bank is low and Uable to overflow at high stages. At extreme high water there is a -mall

discharge through an overflow channel about 500 yards south of the bridge.

DISCHARGE MEAS1 BEMENTS.

The discharge measurements were taken from a boat on the first section established.

Since May. 1913, the meterings have been taken from the downs! ream side of the H B. Ry.

bridge.

A< < i i; \( 1 .

The discharge curve for the station is well defined between gauge heights 818*5 and

^22•7, between 822*7 and 828'0 the discharge curve exhibits all the characteristics which are

peculiar to certain large rivers, in that the discharge for the same gauge height varies accord-

ing as the river is on a rising or a falling Btage. Above gauge height 627*0 and below 818*5

the discharge curve i- fairly well defined.
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Discharge Measurements of Saskatchewan River at Pas, 1915.

Date. Engineer.
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Daily Gauge Height and Discharge of Saskatchewan River at l'\-

[Drainage area 149,500 square miles.]

FOR 1915.

Day.

1

2

3

4
5

6
7
8
9

l(i

11

12
13
14

15

16
17
is

19
20

21

22
23
24
25

26
27
28
29
30
31

January.

• iauge
Height.

Feet.
15 95
15-85
15-75

15 65

15 To
15-72
15 75
15 75
il5 80

15 83
»15 86
115-95
16 15
it; 35

16 15
16 I).",

16-05
ii, 05
16 05

16 00
16 05
16 05
ir, .->;,

L6 55

L6 05
Hi mi
L5 15

L5 47.

L5 17

15 17

Dis-
charge.

Sec. it.

4,467

February.

Gauge
Height

Feet.

Dis-
charge.

Sec. it

1,745
1,875
1,953

1,979
1,979

4,979
5,031
5,057
5.507
5,109

5,135
5,109
5,135
5,265
5,330

5.330
5,330
5,317
5,317
5,304

5,304
5,291
5,304
5,29)
.-..L'li.'l

5,265
5,265
5,239

March.

Gauge
Height.

Feel
it; 02
16 in

16 02
16 01
16 03

16 in
it, 05
16 07
16 OS
16 08

16 09
16 -'(i

16 25
li. 25
in 25

16 30
16 25
16 25
16 35
16 Hi

16 10
li, 15

16 15
ir, 15

16 15

n. 50
16 50
16 .".o

16 55
16 55
16 60

April.

i iauge
Height.

Feel

Dis-
charge.

Sec n
5,980
6,045
6 045
6,045
6,305

6,435
6,500
6,565
6,565
7,000

8.000
10,000
12,000
15,000
IN. Ill III

30,000
19.925
18,275
17.1 15

16,650

46,650
15,435
12,385
39,760
39,245

37,730
37,235
36,475
:;2.iis<i

31,550

May.

( iauge
Height.

Feet.
2] 55
21 .".ii

21 35
21 35
21 30

2] 05
20 95
20 95
20 B3
20 47

19 99
19 50
19 38
19 20
Hi 05

In 98
in 85
in 73
in ;,.-,

18 40

in 73
is 95
19 95
20 30
l'o 35

20 .".ii

20 tin

20 65
20 75
21 85
21 86

Dis-
charge.

Sec. Ft.

10,645

30,420
29,750
29,750
29,530

28,445
2N.O20
28.020
27,416
26,007

24,000
22,120
21,652
20,960
20,300

20.122
19,630
19,174
18,490
17,930

19,174
20,010
23,900
25,310
25,515

26,130
26,550
26,760
27.1 no

32,010
32.056

June,

I iauge
Heigbl

Feet .

22 50
22 52
22 60
22 7.".

22 84

22 90
22 97
23 no
23 10
23 12

23 14

23 59
2 1 00
2 1 06
21 32

24-47
24 75
24 90
21 95
25 oi

25 35
25 !".

25 65
26 00
26 15

26 in

26 20
26 27
26 17

26 50

Dis-
charge.

Sec tt.

35,050
35,146

36,255
36,696

36,990

37,480
37,980
iiS.O.NO

38.180
10. INN

12,650
12 968
44,346

45,141
46,650
17.41.0

17.730
48,220

19,925
.50,475

51,590
53,560
54,390

54,558
54,670
55,062
56,182
56,350

1

2
3
4
.".

6
7

8
9
10

11

12

13

14

15

16
17
In

19
20

21

22

24
25

26
27

29
30
31

July.

27- 17
27 r,o

28 04

28 18

28 94
29-30
29 71

30 15
30-33
30 II

30 45
;n 19

.;o ;,:;

30 53
,io 54
:;o 55

30 59
30 66
30 7o

30 79
30 92

..n 99
31 li

31 27
31 43
31 50
31 t.N

57,091
58, 17.2

60,186
62,680
65,274

68,032
71,02 1

7:; 110
70,292
77,892

79,."..",.".

80,960
81,602
81,930
82,258

B2.592
82,592
82,676
B2.760
83.012

83 096
B3.696
84,040
84,832
86.008

86,666
88,148
89.502
91,288
92,832
94,328
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MoXTH.

Discharge in SecondtFeet.

Maximum,

January

.

February .

March ...

April
May
June
July
August . . .

September
October. . .

November

.

December

.

The Year.

5,330
5,980

49,925
32,056
56,350
94,328
100,317
80,330
45,624

100,317

Minimum.

4,745
5,213
5,980
17,930
35,050
57,091
80,720
47,082
25,105

4,745

Mean.

l4,500
5,163
5,556

24,583
25,069
44,904
79,185
94,697
65,329
34,141
'21,000
'7,000

32,519

Per
square
mile.

0-030
0-034
0-037
0-164
0-168
0-300
0-530
0-633
0-437
0-228
0-140
0-047

0-229

Run-Off.

Depth in
inches on
Drainage
Area.

0-035
033

0-043
0-183
0-194
0-335
0-611
0-730
0-487
0-263
0-156
0-054

Total in acre-
feet.

276,700
286,700
341,600

1,462,800
1,537.500
2,672,000
4,868,900
5,822,700
3,887,400
2,099,200
1,249,500
430,400

3-124 24,935,400

Nute.—'Marked thus (
l

) estimated.

SASKATCHEWAN RIVER AT THE HEAD OF GRAND RAPIDS.

HISTORY.

This station was established by E.B. Patterson on July 31, 1912, and has been in

continuous operation since that date.

location of section.

The meter section on the South Saskatchewan river at the head of Grand Rapids is

Incited 640 feet below the Hudson's Bay Company's wharf, situated at the upper end of

their tramway and 3,200 feet above the head of Grand Rapids. The LP. is a hub at the top

of the left bank. It is referenced to the end of a traverse line running from the Hudson's

Bay Company tramway.

RECORDS W All.ABI.K.

[ntermittenl records of daily gauge heighl extend over the period, A.ugus1 3, L912, to

.\<>\ ember <i, 1913, during the open water season. From November 7, 1913, to September •">.

I'M 1. and from March 2 to December 31, 1915, a record of continuous gauge heights has

been taken. Estimates of daily discharge have been prepared for the following periods: -

August 1 to November 30, 1912, May 19 to November 11. L913, April23 to September 5, L914,

and from March 2 to December 31, 1915. Difficulty has been experienced in securing gauge

heighl records durum the winter months.

DRAIN vol-: a in: \.

The drainage area of the Saskatchewan river above the head of Grand Rapids is 155, ioo

Bquare miles.

i. \i QE.

A nine-loot vertical stall gauge lias been placed at the end of the section and fastened

to a crib which acts as a retaining wall lor the hank. Prior to tin- gauge being placed, one

wa.s secured to the dock of the Hudson's Baj Co., about 500 feet above the section, and it is

to tins gauge that the records given are referred,

26f— iii
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I HANNEL.

For 800 feet above and 500 feel below the sect ion ( he channel is straight. The hydraulic

gradient for this section is quite perceptible. The river is confined to one channel at all

stages, the bed of the stream is of sand and gravel and fairly permanent. The bank-* are

high, covered with scrub and are not liable to overflow.

DISCH iRGE MEASUREMENTS.

Discharge measurements in open water seasons are made from a boat located on the

section by range poles, the distances between stations being determined by stadia or

triangulation.

ACCURACY.

The discharge curve is only fairly well defined between the extreme limits of gauge
heights which are 786*0 and 789*4. Owing to the hydraulic gradient the section may be

considered an open water one, as very lit t It* ice forms at this point during the winter season.

Discharge Measurements of Saskatchewan River at Grand Rapids, 1915.

Date.

Mar. 4.

5. .

6. .

Sept. 18. .

Or-t. 12

Engineer.

E. B. Patterson

\V. E. Weld.

Meter.
No. Width.

1,196
1,196
1,196
1,940
1,940

Feet.

979
979
979
1,068
1,059

Area of

Section.
Mean

Velocity.

Sq. ft,

10,605
10,712
10,575
17,268
15.546

Ft. per sec.

0-66
0-65
0-73
4-42
3-50

Gauge
Height. Discharge.

Feet.

85-09
85-12
85-04
89-69
88-07

Sec. ft.

6.9991

6,963'
7,720'

76,367
54,397

1 Iff measurement.
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Daily Gauge Bbight and Discharge of Saskatchewan- River at Grand Rapids,
for 1915.

[Drainage area 155,100 square miles.]

Day.

January.

Gauge
Height.

Dis-
charge.

February. March. April. May. June.

Gauge
Height,

Dis- Gauge Dis- Gauge
charge. Height, charge. Height.

Dis- Gauge Dis- Gauge
charge. Height, charge. Height.

Dis-
charge.

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

Feet. Sec. ft. Feet. Sec. ft. Feet. Sec. ft.

5.28
5 25
5 09
5 12

5 04
5 09
4-84
4 79
4-82

4-41
4-30
417
4 06
3 85

3-78
3 77
3-83
3-7S
3 80

3-82
3-83
3-80
3-78
3-67

7,432
7,360
7,000
7,024

6,906
6.976
•:..mj»

6,640
6,688

5,936
5,600
5,470
5,360
5,150

5,080
5,070
5,130
5,080
5,200

5,240
5,220
5,300
5,340
5,380

5,420
5,460
5,500
5,540
5,580
5,620

Feet.
3 25
3 23
:; 18
3 40
3 64

3 71
:; 75
3-83
3-77
3 SO

3-78
382
3-87
3 90
4 08

4 17
4 30
4-35
4 29
4-33

4-30
4 53
4-70
4-94
5 13

5 24
5 40
5 69
5 70
5-73

Sec. ft.

5,660
5,690
5.808
5,872 I

5.936 ,

6,000 I

6,064
6,128
6,192
6,384

6,664
6.952
7,240
7,528
7,096

8,314
8,722
9,130
9,622
10,174

10,680
11,774
12,760
14,152
15.462

16,276
17,460
20,062
20,160
20,454

Feet.
5 67
5-68
5 75
5-86

5-89
5-91
5 90
5-93
5 80

5 63
5-54
5-51
5-62
5 53

5-45
5-49
5-46
5 47
5 45

5-45
5-41

I

5-28
5-34
5-30 I

5-32
!

5 30
5 28
5-35
5 39
5 50

Sec. ft.

19,866
19,964
20,650
21,728
21,924

22,022
22,018
22,120
22,414
21,140

19,474
18,952
1S.298
19,376
18,494

17,830
18,156
17,904
17,978
17,830

17,830
17,534
16,572
17,016
16,720

16,868
16,720
16,572
17,090
17,416
18,200

Fepr.

5 43
5 47
5.50
5 53

5 83
5-80
5 76
5 79
5-82

5-87
6 00
606
610
6-29

617
6-20
613
6 18
6 15

6-30
6 47
6-55
6-57
6-66

6-78
6-83
6 91
6 99
6 13

Sec. ft.

17,682
17,978
18,200
18,494
21,924

21,434
21,140
20,928
21,042
21,336

21,826
23,100
23,820
24,300
25,500

25,140
25,500
24,660
25,260
24,900

26,700
28,740
29,830
30,122
31,436

23,188
33,918
35,086
36,254
38,298
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Monthly Dischakge of Saskatchewan River at Grand Rapids for 1915.

[Drainage area 155,100 square miles.]

MONTH.

January.
February
March . .

April.

.

May
June
July
August. . .

September .

< >ctober. . .

November.
December .

I >!>< SABGE IN SE( OND-1 I II.

Maximum.

20,454

38,298
67,060
80,638
s:-!.2t)ti

65,308
30,706

111'- N : i

1

sM,.!t;t;

Minimum.

5,080
5,660
16,572
1.7,682

39,320
66,330
66,622
30,998
15,610

Mean.

l4,500
'o.OOU

5,850
10,041
18,913
25,621
53,380
74,162
75,601
47,563
20,590
•8,000

Per
square
mile.

Run-Off.

29,102

0-029
1

1 032
0-038

065
0-122
0-165
0-344
0-478
0-487
0-307

133
052

0-188

Depth in
inches on
Drainage
Area.

0-033
0-033
0-044
0-073
0-141
ii- 184
0-397
0-551
0-543
0-354

148
0060

Total in acre-
feet.

561

276,700
-'77,700

359,700
597,500

1.162,900
1,524,600

32,200
!. 500,000
4.499,100
2,924,600
1,225,200
491,900

21.182,100

Note.—Marked thusC1
) estimated.

FAIRFORD RIVER.

The Fairford river forms the outlet of lake Manitoba. It empties into lake St. Martin,

which in turn is drained by the Dauphin river. The Fairford river is quite short, a lake-like

expanse known as lake Pinemuta occurring between lake Manitoba and lake St. Martin.

Lake Manitoba, which has an area of 1,711 square miles, forms the basin into which

practically all the territory, tying between the Assiniboine and the Saskatchewan rivers and

to the east of the Riding, Duck and Porcupine mountains, drains. The soil is generally

clay and suitable to agriculture. A considerable proportion of the area is timbered and in

certain sections rock outcrops occur. Numerous lakes are also to be found; among these are

lake Winnipegosis, lake Dauphin, Red Deer lake, Swan lake and many others varying in

size from mere ponds to lakes of the size mentioned.

The banks of the Fairford river vary from three to ten feet in height. At the upper

or lake Manitoba end they are well defined, gradually flattening out below Fairford until

they open out into wide, low lying marshy ground in the vineinity of lake Pinemuta. Below

this lake they are somewhat higher but again change until they merge with the low swampy
shores of lake St. Martin.

The Fairford river varies in width from 500 to 900 feel and at two points-, one about one

half mile below the outlet of lake Manitoba, flows over a low limestone ridge or bar.

Some surveys of the river have been made by the Department of Public Works, with a

\nw to improving it for navigation purposes. In addition to tins a water power

reconnaissance survey was made in L913 by the .Manitoba Hydrometric Survey.

FAIRFORD RIVER AT FAIRFORD.

BISTORT.

This station was established by G. H. Buraham on June 27, 1912, and ha* been in

continuous operation since that date.
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LOCATION OF SECTION.

The metering section is located on the downstream side of the C.N.R. bridge, which

crosses the Fairford river at Fairford and is 2}/§ miles below lake Manitoba. The LP. is

located on the north abutment of the bridge on the downstream side.

RECORDS AVAILABLE.

Records of daily gauge height have been obtained from June 27, 1912, till the end of

December, 1915. A number of meterings have been taken during the same period. Owing
to the change in slope due to rising and falling of lake Manitoba caused by the wind, it has

not been possible to define a discharge curve for the station.

DRAINAGE AREA.

The area tributary to the Fairford river above this station includes the total drainage

area of lake Manitoba and lake Winnipegosis, and is 31,900 square miles.

GAUGE.

A six-foot vertical staff enamelled gauge is fastened to the first bridge pier from the

left bank and is referred to C.N.R. datum.

CHANNEL.

The channel is straight for 400 feet above and 500 feet below the section. It was
originally divided by the fifteen bridge piers into sixteen sections at all stages. In 1914 the
bridge was replaced by a steel structure resting upon piers which divided the channel into

four sections, the old pile bents being removed. The bed of the stream is gravel and not

subject to shifting. The banks are high though subject to overflow at high stages.

DISCHARGE MEASUREMENTS.

The meterings are made from the downstream side of the C.N.R. bridge, the station

being an open water station the year around.

\t ii RACJ .

Owing to the wind effect on lake Manitoba and the consequent range in Btage and its

effect upon the slope of the river, it has not been possible to define a discharge curve for this

section.

Discharge Measurements oi Fairford Riveb \i Fairford, L915.

Date.
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TRIBUTARIES OF LAKE WINNIPEG FROM THE EAST.

GENERAL.

The rivers of importance entering lake Winnipeg from the east are:

—

Brokenhead,

Winnipeg,

Manigotagan,

Bloodvein,

Pigeon,

Berens.

These tributaries drain the territory to the west of the watershed of the Great Lakes and

Hudson's Bay. Practically all of this country is unsurveyed, so that it is not possible to

delimit accurately their actual drainage basins. Practically all the drainage area lies in

the Laurentian formation, small lakes and ponds abound and a considerable portion of the

surface is covered by muskeg. The rivers are generally in the nature of a series of pools or

small lake-like expanses, connected by short narrow channels which are interrupted by falls

and rapids. Small stands of merchantable timber are to be found throughout the district,

being composed of spruce, jack pine, poplar and birch.

Of the above rivers the Winnipeg is dealt with separately, and of the remainder, con-

tinuous records of discharge are available for the Brokenhead and Manigotagan; for the

Berens and Pigeon livers, individual meterings have been obtained.

BROKENHEAD RIVER.

The drainage basin of the Brokenhead river lies in the narrow strip of country between

the basin of the Winnipeg and Whitemouth rivers on the east and of the Red river on the

west. The river flows northwesterly and empties into lake Winnipeg.

The drainage area is 910 square miles, the basin being 22 miles in width at the widest

point and apprxoimately 75 miles long. The greater portion is low lying and empty, though

at the lower end pari has been placed under cultivation by the aid of drainage work. The

whole area can be reclaimed.

The banks are low and the. stream bed is of clay, with boulders occurring in some sections

BROKENHEAD RIVER AT SINNOT.

HISTORY.

The station on the Brokenhead at Sinnot was established by G. H. Burnham on

May 30, 1912.

LOCATION OF SECTION.

The section is located on the downstream side of the traffic bridge and is nine hundred

feet northeast of the C.P.R. station at Sinnot. The LP. is marked by a group of nails

driven into the floor of the bridge on the downstream side and vertically above the face of

the south abutment.
REC"i;i>- W \ll ABLE.

Records of daily gauge height have been secured for the periods June 8 to Novem-

ber 30, 1912, April 29 to November 30, 1913, and April 13 to December 31, 1914, and

from January 1 to December 31, 1915. A number of meterings have also been secured

and estimates of daily discharge have been prepared for the above periods, with the exception

of the winter periods of L915, when sufficient information is not available to allow the

estimating of daily dischargee

DRAINAGE ARI \

The drainage area tributary to the Brokenhead above Sinnot is .">:;u square miles.



Taken by M. S. Mi

Brokenhead River—Sinnot—Station and LP. from Below. Rioht Bank.

GAUGE.

A \ ertical staff gauge is secured to a pile of the bridge opposite station 12.5 on the mete:

section. This gauge is referred to a permanent M.H.S. B.M. located twenty-three feet

southwest of T.P. on the section. This B.M. is se1 to an arbitrary datum.

I II V.WKI..

For three hundred feel above and three hundred feel below the meter section the channel

is straight. The river is confined to the channel at all stages but is divided into tour sections

by tli<' three pile bents supporting the bridge. Tin' bed of the stream i> of gravel and boulders,

and permanent. The hanks are fairly high and comparatively free from overflow

DISCHARGE MEAS1 REMEN rS.

The discharge measurements arc made from the downstream side of the traffic b

For the open water season t i » *
- discharge curve is well denned between uauu"' heights 91 -'

and '.)'-! ">. between gauge heights 92*5 and 94'2 the curve is fairlj well defined lor winter

conditions a fairlj well defined curve ha- been obtained for the range in gauge height Rfl

91 <)
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Discharge Measurements of Brokenhead River at Sinnot, L915.

Date.

Jan. 19.

M;u. 18.

April 15.

May .">.

May L2.

June 2.

June 22.
July 14.

Aug. 5

.

Auk. 11.

Auk. 17.

Aug. 17.

Auk. -1 !

Aug. 21

Engineer.

CO. Allen. . .

M. S. Madden
C. O. Allen
M. S. Madden

C. O. Allen
T. H. Bovd .

H. H. I

Meter
Xo.

1,912
1,912
L.462

2,018
1,462
1,462
2,018
1,197
1,496
1,496
1,496
1,496
1,496
1,496

Width.
Area of
Section.

Feet.

65-0
25-0
83-5
87-5
87-5
78-0
82-8
79-0
760
71-3
69
39
33
65

Sq. ft.

Mean
Velocity.

29-S
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Daily Gauge Height axd Discharge of Brokenhead River at Sinnot for 1915.

[Drainage area 530 square miles.]
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Monthly Discharge of Brokenhead Riveb vi Sinnot for the Year 1915.

[Drainage area 530 square miles.]

Mo.VTH.

January
Februarj
Match -

\pril. . .

May . .

June
July. .

August

.

rfepteml" :i

October . .

November
1 ). cember.

The Year.

Discharge in Second-Feet.

Maximum.

841
295
234
51
26
95

Minimum.

181
122
55
2
2

32

Ml ',i

Mean.

'ii

»4

'3

l285
52 L

.>.)-T

127
14

4
65
HO
H5

Per
square
mile.

0-011
0-008
006

0-538
0-983
0-428
0-240
0-026
0-008
0-123
0-076
0-028

109 0-206

Run-Off.

Depth in

inches on
Drainage
Area.

0-013
0008
0-007
0-600
1-133
0-477
0-277
0-030

009
0-142
0-085
0-032

2-S13

Total in acre-
feet.

369
222
184

17,000
32,000
13,500
7,800
860
238

4,000
2,380
922

79,475

Note.— Marked thus C
1
) estimated.

MANIGOTAGAN RIVER.

The Manigotagan river, also known as the Bad Throat river, empties into lake Winnipeg

from the east about fifty miles north of Fort Alexander. The drainage area is approxi-

mately three hundred square miles, though it cannot be definitely determined, as the river

lies almosl entirely in unsurveyed territory. The general course of the river from source

to mouth is northwest. There are a number of lake-like expanses in the river between Long

Like and Turtle lake, these are known as Caribou, Musk Rat, Moose and Bull Frog lakes.

At the mouth of the river the land is adapted to agriculture, being good clay land.

Above Wood falls the country changes and rock otitcrops occur; these form barriers across

the river, causing falls or rapids; between these the banks are high and rocky, or low, with

.alleys leading back into muskegs.

The river above Wood falls, for a distance of twenty-five miles has an average width of

175 feet. Above this point it is a series of small lake-like expanses or pools of several

hundred feet in width joined by narrow stretches, which in the majority of cases are broken

by falls or rapid-.

The entiie drainage area is more or less covered with timber growth; this is not of mer-

chantable size and is of inferior quality, consisting of spruce, scrub oak, birch and poplar.

In the upper part a fringe of good spruce timber is to be found bordering the lakes.

In 1913 a reconnaissance survey of the power possibilities of the river was made by a

nt out by the Manitoba Hydrometric Survey.

MANIGOTAGAN RIVER AT WOOD FALLS

aiSTOBI .

The station OB the Manigotagan was estahished on December 21 , 1912, by <1. J. Lamb,

and has been operated since thai date.

LOCATION OF SECTION.

The meter -ret ion is located t wo hundred feet above i he lirM falls, known as \\ I

falls. It is aboul one mile northeast of the Manigotagan post office and three miles from the

arge island a1 the mouth of the river. The LP. is marked by a spike driven into a 12-inch

tree which is blazed and stands near the water's edge on the left hank.
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A record of daily gauge height has been secured for the periods April 19 to October 31,

1913, April 18 to November 15, 1914, and from December 12, 1914, to December 31,

1915. Estimates of daily discharge have been computed for the same period, with the

exception of periods of ice cover conditions, during which periods the information at hand i>

not sufficient to allow the computation of daily discharges.

DRAINAGE AREA.

The drainage area tributary to the Manigotagan above the section is 375 square miles.

Two gauges are in operation at this point. The first is a three-foot vertical staff enamelled

gauge fastened to a two by four inch scantling which is driven into the river bed 135 feel

below the meter section and in a small bay near the right bank above the falls. The
second is a three foot vertical staff enamelled gauge fastened to a two by four inch scantling

which is secured to the perpendicular rock face on the right shore one hundred feet below

and facing Wood falls. Both gauges are referred to a B.M. which is located on a horizontal

ledge of rock ten feet from the gauge below the falls, and is marked bv means of paint on the

rock face, " W.P.S. B.M."

CHANNEL.

The river occupies one channel at all stages, it is straight for three hundred feet above

and one hundred feet below the section. The banks are high and wooded and not liable to

overflow.

i>ls< HARGE MEASUREMENTS.

Discharge measurements have been taken at this point by means of a canoe kept on

the section line with the aid of a tagged line stretched across the river.

ACCURACY.

On account of the small number of discharge measurements taken at this point the

discharge curve is not well denned.

Discharge Measurements of Manigotagan River ubovi Wood Palls, 1915

Date.
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DaU.Y GAUGE EeIGHT AND DISCHARGE OF MaNIGOTAGAN EtlVER ABOVE WOOD FALLS,

FOR 1915.
[Drainage area 375 square miles.]
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Monthly 1)is< hakgk of Maxjgotagan River above Wood Falls, for the Year 1915.

[Drainage area 375 square miles.]



Taken by D. B. Gow.

Berens Riveb—Party Metering Berens River.

Discharge Measubements of Berens River at Little Grand Rapids, L915.

Date.
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NELSON RIVER.
GENERAL.

The Nelson river forms the outlet of lake Winnipeg, flowing through the central portion

nf northern Manitoba and emptying into Hudson's Bay at Port Nelson. The Nelson river

discharges all the water collected by lake Winnipeg from an immense drainage area, and it

tonus one of the principal systems of the North American Continent, the basin comprising

an area of 450,000 square miles.

The territory drained varies from the open prairie forming the great central plain to

the rugged and magnificent country found in the Rockies, between these extremes of physical

characteristics all gradations may be found in the basin. The vegetation to be found

covers as wide a ran^e.

The western part of the drainage area is practically devoid of lakes, but in the south

and eastern portions are to be found some of the largest fresh water bodies on the continent.

These lakes are so situated in relation to the Nelson river that the maximum natural

storage effect is exerted upon the flow of that river; in consequence the maximum discharge

may be expected to approximate closely to the mean discharge.

The river has a length of 430 miles, and in this distance the drop aggregates 712 feet.

The potential power possibilities of the river are therefore apparent. In the upper reaches

the liver has the appearance of a chain of lakes connected by short stretches of river which
are interrupted by falls and rapids. These characteristics which hold for the upper 250

miles of river gradually change as the mouth is approached, the drop in the river not being

as distinct but more in the nature of swifts and flat rapids, though the banks become high as

the Bay is approached.

The first expanse below the lake Winnipeg outlet is known as Playgreen lake, below

which there are two channels known as East and West rivers. Sea falls is to be found on
Mast river and the latter then expands into Pipestone lake. The junction of these two
branches occurs in Cross lake. Below that point are Scpewesk. Split lake and Cull lake.

1 ne rapids and falls in order are Ebb and Flow rapids, Whitemud falls. Bladder rapids,

Over the Hill. Red Rock and Chain of Rocks rapids: Manitou or Devil's rapids, Grand
Rapids, Chain of Islands rapids, all being above Split lake. Below Split lake are Cull,

Kettle. Long Spruce and Limestone rapids.

The country adjacent to the Nelson river is practically unsettled, though on account of

the building of the Hudson's Bay railway there has been considerable activity along the

river. Tin- timber growth is scattered, including spruce, birch and poplar, and the clay

Boil to he found is very fertile.

A reconnaissance survey of the river was made by the late William Ogilvie in 1910 tor

the Dominion Water Power Branch, also discharge measurements were obtained. After

gathering miscellaneous records in 1912-13, a metering station was established in 1914 by
the Manitoba Hydrometric Survey above .Manitou Rapids, and this lias been operated since

that date

NELSON RIVEE AT WARHEN'S LANDING.
BISTORT.

A native was sel at this point on September 'Js, 1913, DJ \. Pirie. and since that lime

records have l.een obtained at this station.

LO< \ I m\ hi QAUG]

Warren's Landing is located at the head of the Nelson, where it Bows from lake Winni-

peg, and t In gauge lncati d here register.- lake Winnipeg water level. The gauge 18 :> SIX

vertical staff gauge and i- secured to the Bide of dock of the Northern Fish Co.

RECORDS W \ll.\Hl I

Gauge records at this point are available from September 28 to Deccmbei 31 "t

1913; from January I to Februarj 28, and from March 3 to Deceml>ci 31, of 1914, and
from January I to ( October 13, 19 1

5
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NELSON RIVER AT NORWAY HOUSE.

HISTORY.

A gauge was established on the Nelson river at Norway House on September 13, L913,

by A. Pirie, ami gauge readings have been obtained at intervals >inee that time.

LOCATION OF GAUGE.

Norway House i> Located mi the south channel of the Nelson fiver at the upper end of

Little Playgreen lake and twenty miles below Warren's Landing. The gauge is a six-foot

vertical staff gauge bolted to the rock in front of the Hudson's Hay Co. warehouse.

RECORDS AVAILABLE.

Since the installation of the gauge records have been obtained intermittently to the

end of I'M.").

NELSON RIVER ABOVE SHELL RAPIDS.

HISTORY.

Tdi- station was established by G. .1. Lamb on July 18, I'M b

LO( ATION or SECTION.

The meter section is located at a point three and one-half miles upstream from Maiiilou

landing and four mile- above the Shell rapids. The [.P. is marked on .a sloping face of rock

northeasl of the gauge and is a wooden plug driven in a l
1 2-inch hole drilled in the rock.

RE( ORDS W ULABLE.

Records of daily gauge heighl were secured from July 2 to October lb 1914, and from

February 7 to April 10 and June 27 to October 9, 1915. A number of discharge

measurements were taken over the same period.

DRAIN \oi: V.REA.

The drainage area tributary to the Nelson river is 450,000 square miles, of which 24,000

square miles lies below Shell rapids. The river drains lake Winnipeg into Hudson's Bay.

Practically all Canadian territory lying south of latitude 53 and between the summit of

the Rockies and lake Superior is tributary to this river.

The gauge is a vertical staff enamelled gauge fastened to a six-inch spruce posl driven

in the bed of the river and braced; it is further strengthened by being weighted with large

boulders. The gauge is referred to a B.M. which is marked by a triangle painted in red on

the face of the lock near the I. P. and marked "M.H.S. B.M." The datum of the B.M. i- an

assumed elevation.



I ak.-n b> G. J 1
-'O' 1 '

Nl ,-,,s r,v«h M Section Fotn Milm Vbovi B«u Rapids
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CHANNEL.

For fifteen hundred feel above the section and eight thousand feet below, the channel is

straight. The river is confined to the channel at all stages, and has a depth on the section vary-

ingbetween twenty and sixty-nine feet .
The bed of the stream is of gravel and boulders and not

liable to shift. The current is swift and the banks are highand wooded and not liable tooverflow.

DISCHARGE Mi: \si REMENTS.
The meterings are made from a canoe held on the section by means of a stay line

stretched across the river and supported on Boats.

ACCURACY.

No daily discharge estimates have been arrived at from the gauge heights and discharge

measurements, as it has been found impossible to define a regular rating curve on account

of the varying slope in the river due to the prevalence of high winds.

1 >im H \k<;k Measurements of Nelson Riveb at 4 Milks above Shell Rapids. 1915.

Date.

Sepl

6
9

10.
11

12

13

16
17

18

L9

25
30
31

.'

::

6
7

13
l t

16
17

20
24
J 7

30

Engineer.

Feb. n
13

16
22

Mar. 3.

6

8

9
12

15

16

22
26.
29
30
31

April 7

July 14

15
16
19
20.
23
26.
-'7

28
29
30

Au K . 2

A. I'iri.

M. S. Madden

Meter
No.

,939
,939
,939
,939
,939
,939
,939
,939
,939
,939
,939
,939
,939
,939
,939
,939
,939

,469
,469
,469
,469
,469
,469

,469
,
Ui'.t

,469
,16'.)

,46<»

,469
,469
,469
,469
,469

,469
,469
,469
,469
,469
,469
,469
,469
,469
,469
169

,469
,469
169
469
169
169
169

169
169
169
169
169

Width.

Feel

.

894
894
894
894
894
890
890
890
890
sou
S'.tl)

890
son
890
890
890
890
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
899
900
900
900
900
900
900
900
900
900
900
900
900
900
BOO
900
900

Area of

Section.

Sq. ft.

30,246
30.1.V. I

30,159
30,159
29,840
29,743
29,570
29,395
29,132
28,957
28,870
28,432
27.(123

27.023
27,835
27. S3.")

27.111

31,917
32,005
31,917
32,181
32,193
32,193
32,093
32,181
32,181
32,092
32,092
32,181
32,181
32,181
32,181
32,269
32,269
32,269
32,269
32,367
32,269
32,447
32,447
32,438
32,447
32,535
32,447
32,535
32,535
32,447
32.1 17

32,447
32,369
32.31111

32,369
32,369
32.3(H)

32,535
32,535

Mean
Velocity.

Ft. per sec
1-64
1-64
1 • 63
1-62

1 • 53
l r,n

1-62
1 63
Mil
1-61
1 -60

1 • 62
1 • 52
1 66
2-13
2- 16
2- Hi

2-17
2 -OS
2- 1!)

2-211

2 • 20
2 • 22
2-21
2 2 I

2-24
2-20
2 28
2-26
2-26
2 • 2

1

2 26
2-30
2 • 28
2-2!)

2 28
2 • 3 4

2 • 28
2-30
2-30
2 • 29
2-36
2 27
2 -2'. i

2 3

1

2 • 33
2 33
2 • 3 1

2 3

1

2*26
2 • 32
2 • 32
2 29

I iauge
Height.

Feel
90-69
90-60
90-57
90-55
90-31
90- 13

89-99
89-77
89-50
89-30
89-22
88-65
88-35
88-31
ss 2

1

88 1 1

s7 • 36
89-88
9000
SO -st,

'.)() 13
'.hi- 1 1

90- l."«

Mi in
'.)() 11

9009
9008
90-07
'.mi- 15
90- if.

9013
90-09
90-27
'.)()• 23
'jo 28
90-26
90-33
90-29
90- l.".

'.in- 17

90-48
'.Ml- IS

90-53
'.Ml- 16
'Hi. is

90-52
90' i.".

'Ml t I

90-38
90-36
90-38
90-34
•.mi :<s

90-39
90-50
'.ii 50

1 discharge.

Sec. ft.

I!). 777
49,422
I<»,017

IS.U.V,

14,418
15,322
16,977
15,017
16,600
47,014
17,187
16,546
14,888
14,566
15,245
12,284
15,064

68,084
69,485
69,034
69,977
67,428
70,469
72,7.01

70,773
7

1 ,752
70,954
71,s7'.»

72.30:;

70,923
73,32'.)

72,690
72,850
71,117
72.M I

74,027
73,819
73,930
73,946
7.".. ''7..

73. SI 'i

74,647
74,463
74,294

73,850
74,247
75,019
75,720
75,409
74,820
74.70O
73.20'.

75,047
75,427
74.432

Note: fee <-<.\ ei conditions.
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MISCELLANEOUS RECORDS.

In a number of cases where stations have been established after one or several meter-

ings have been taken, it has been found that the location was not a desirable one, either on
account of the difficulty in obtaining an observer for the daily gauge heights or on account of

the physical features obtaining at the station preventing accurate records being obtained.

In other cases sufficient information has not been obtained to properly define a dis-

charge curve, though the records obtained would indicate that a curve may be defined by
fuller information. In this case the gauge heights are on file, and when the necessary

additional data is secured estimates of daily discharge will be made.
Where the above conditions have been encountered, and as the discharges obtained

may be of some immediate value, the records are published under the headings, "Miscel-

laneous Records."

Discharge Measurements of



Taken by I). H. Gow.

Grass River— Lynx Falls -from Right B

Taken bj I). B. < row.

Grass Riveb Head "i Standing Rock Falls Showing Standing Rock.
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Discharge Measurements of Grass River, L915.

Date
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Discharge Measurements oi McDonald Creek at Junction with Little

Sask \n iiKw.w. L915.

Dat< Engineer.

May 18
May 19
Julv 21
Aug. 24
Sept. 25.

Meter
No.

E. B. Patterson

I '. . K. Gainsford
II II. Pratt. .

<;. K. Gainsford

Width.

I eel

Area of

Section

Sq. ft.

Mean
Velocitj

.

Ft. per sec

Gauge
Height.

i
. , i

96-87
96-87
96-90
96-91
96-9)

Discharge.

Sec. ft.

0-33'
0-33"
0-27 1

0-29"

\\ eir measurements

Discharge Measurements of Manazo Riveb at First Rapids, L915.
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Discharge Measurements of Odei River above First Falls, 1915.

Date.
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Discharge Measurements of Qu'Appelle Rjveb near Welby (Sask.), 1915.

Date:
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Discharge Measurements of Winnipeg River Below Lake of the Woods Outlets
1915.

Date-.



Taken by D. B. Gow.

BURNTWOOD RlVEK MaNAZO V ILLS- -FROM I.KIT Hank Nkai: FOOT

Taken l.\ 1 ». IV <..,«

I'.i n\ i \\ RlVl i l<"< k I'h\k



Taken by D. B. Gow.

Bcrntwood River—Taskixigap Falls—Partial View from High Ridge Below.

Discharge Measurements of Bubntwood River. 1915.

Date.
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PART III.

LAKE OF THE WOODS DATA

LAKE OF THE WOODS MILLING CO. MILL "A" HEADRACE AND TAILRACE
GAUGES.

HISTORY.

The recording of the water levels in the forebay and tailrace of Mill "A" was com-

menced by the Lake of the Woods Milling Company in May of 1896 and was discontinued

in January of 1912.

LOCATION.

There were no gauges set at these locations, the readings were taken by measuring down
from the floor of the power house, the elevation of which was 1063.00 W.P.S. Datum. The
readings were recorded in feet and inches below this elevation.

RECORDS AVAILABLE.

From the time of the commencement of the record on May 3, 1896, readings were

taken at irregular intervals each year until January 12, 1912, at which time the reading

of these water levels was discontinued.

261 13
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Mean Daily Gauge Height, in Feet, <>k Forebat Mill "A," Keewatin, fob 1896

wi) 1897

1896

Day.
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179

Mean Daily Gauge Height, in Feet, of Fobebay Mill "A", Keewatin, for L898

AND 1899.

1898.

Day.
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Mean Daily Gauge Height, in Feet, of Forebay Mill "A ". Kkkwatin. tor 1900

and 1901.

1900.

1901.

Day.
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181

Mean Daily Gauge Height, in Feet, of Forebay Mill "A", Keewatin, for 1902
and 1903.

1902.

Day.
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Mean Daily Gauge ELeight, in Feet, of Forebay Mill "A", Keewatin, for 1904

and 1905.

1904.

1 >aj
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183

Mean Daily Gauge Height, in Feet, of Fobebat Mill "A"'. Keewatin, for 1906

AND 1007.

1906.

Day
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Mean Daily Gauge Hkk.hi. in Feet, of Forebatt Mill "A", Keewatin, fob L908

wo 1909.

1908

Day.
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185

Mi an Daily Gauge Height, in Feet, of Forebay Mill "A", Keewatix. for 1910

and 1911.

1910.

Day.
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Mean Daily Gauge Height, in Feet, of Tailrace Mill "A". Keewatin, for 1896

wi> Is! >7.

1896.

Dny.
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Mean Daily Gauge Height, in Feet, of Tailrace Mill "A". Keewatix. fob 1898

and 1899.

1898.

Day.
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Mean Daily Gauge Height, in Feet, of Tailra.ce Mill "A", Keewatin, for 1900

LND 1901.

1900.

1901.
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189

Mean Daily Gauge Height, in Feet, of Tailbace Mill "A", Keewatin, fob 1902

and 1903.

1902.

I>a>
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Mean Daily Gauge Height, in Feet, <>k Tailrace Mill "A." Keewatin, fob 1904

and L905.

1904.

Day.
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Mean Daily Gauge Height, in Feet, of Tailrace Mill "A," Keewatin, for 1906

AND 1907.

1906.

Daj
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Mean Daily Gauge Height, in Feet, oi Tailrace Mill "A," Kkewatin, for 1908
\M) 1909.

1908.

Hay .
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Mean Daily Gauge Height, in Feet, of Tailrace Mill "A," Keewatix, for 1910

AND 1911.

1910.

Day
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'WINNIPEG RIVER—BELOW FORT ISLAM).

BISTORl -

In l'.)14, on October 8, a staff gauge was established on the Winnipeg river directly

below i >ld Fori island, by S. C. <
>'< rrady.

RECORDS A\ ULABLE.

From the time of installation of this gauge records of gauge readings are available up

to December 4 of the same year, when the station was abandoned.

Mean Daily Gauge Beight, in Feet, of Winnipeg River below Old Fort Island.

for 1914.

I >a>



PROGRESS REPORT OF THE MANITOBA HYDROMETRIC SURVEY

SESSIONAL PAPER No. 25f

LAKE OF THE WOODS, ONTARIO D.P.W. GAUGE AT KEEWATIN.

HISTORY.

195

This gauge was originally set by the < Ontario Department of Public Works. In 1911 it

was tied in to W.P.S. datum in connection with Winnipeg River Power Surveys, and from
May 1, 1913, gauge leadings have been obtained by members of this Survey.

LOCATION.

This staff gauge is secured to a pile on the west side and near the south end of the

Keewatin Lake bridge.

RECORDS AVAILABLE.

From May 1, 1913, continuous daily record of gauge readings at this point are

available.

Mean Daily Gauge Height, in Feet, of Ont. D.P.W. Lake Gauge, Keewatin, for 1913.

Day.

1

1

I-'

13
14
15

16
17

is

10

I'd

21

22
23
24

25

26
27
28
20

;;i

Jan. Feb. Mar. April May

99-85
99-85
99-95
100-10
100 00

100 00
100 00
99-80
99-95
100 00

100 20
100 00
99 '.io

100 00
99-90

100 00
99-85
99-90
99-95
99-95

99-85
'J', i 95
ion no
99-80
100 00

100-05
99 '.to

'.I'. I '.10

'I'
i 95

99 80
loo on

June

99 90
99-90
99-80
100-00
99-90

99-50
99-80
99-90
100 00
100 06

100 OS
99-98
OO so
99-90
99-88

99-90
99 72
00 si

'io 69
'.»'. i 69

oo 7o
99 7s

99 os
99 85
>M)-77

•io 58
oo I.;

o'i 7o
oo si

oo si

July

oo
00
oo
'.I', i

100
oo
oo
00
100

99
00
00
oo
oo
00

Sept. Oct.

98 ot
OS on

99 00
98 7o
os n

98 82
00 07
'is M
os 88
00 OS

oo oi
oo oo
99 03
oo U)

99 00

99 oo
00 17

oo 03
os 86
os 83

oo 02
oo 15
oo 03
OS oo
oo 02

oo oo
99 18
OS -,s

oo 96
oo 01

99 12

Nov.

99 16
99-20
os 92
99 10
99 26

99 03
98-88
os SS

OS 1

99 is
os 99
99 06
99 oo
99 oi

99 05
98 90
99 in

99 07

98 "..

os 99
99 19

99 02
98 99

os 07
99 09
oo 00
98 oi

Dec.

iuge reading and datum:
Zer gauge 959 77 \\ P s

. Maj I Deo 31

251



:96 DEPARTMEXT OF THE EXTERIOR

7 GEORGE V. A. 1917

Mean J)aii.y Gauge Height, in Feet, opOnt. D.P.W. Lake <
! u ge, Keewatin, fob L914

AND 1915

1014.

Relation between gauge reading and datum:-

—

Zero of gauge = 959-77 W.P.S., Jan. 1— July 3.

Zero of gauge = 959-76 W.P.S., July 4—Dec. 31.

1915.

Day.
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WINNIPEG RIVER ONTARIO D.P.W. GAUGE AT MILL "A" KEEWATIN.

HISTORY.

This gauge was originally set in place by the Ontario Department of Public Works
but was tied in to W.P.S. datum on June 25, 1912, and from June 1, 1913. gauge readings
have been taken at this point by members of this Survey.

LOCATION.

This gauge is located on the arm of the Winnipeg river known as Darlington bay and
is about 50 feet north of the power house head gates of Mill "A" of the Lake of the Woods
Milling Co. at Keewatin.

RECORDS AVAILABLE.

From the 1st of June, 1913, continuous records of gauge readings at this point are

available.

Mean Daily Gauge Height, in Feet, of Ont. D.P.W
Keewatin, for 1913.

River Gauge Mill "A",

Day.
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Mean Daily Gauge Hkilht. an Feet; of Ont. D.P.W. Rjveb Gauge Mill "A",

Keewatin, fob 1914 and L915

1914

Day.
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WEST BRANCH WINNIPEG KIVFR, TAILRACE NORMAN DAM.

599

HISTORY.

The staff gauge in the tailrace of the Xorman clam was originally set in place by the

Ontario Department of Public Works, but the taking of records on same was discontinued in

1907 or 1908. In October of 1913 the gauge was tied in to W.P.S. datum, and records have
been taken since that time by this Survey.

LOCATION.

This staff gauge is secured to the north side of a timber crib at the lower end of the

fish-way at the southerly end of the rock fill section of the Xorman dam.

RECORDS AVAILABLE.

Records of daily readings on this gauge are available for the year 1913 from October 8
to the end of the year, with the exception of one day in October and six days in November.
For the year 1914 the record is complete with the exception of ten days in September, and
for 1915 with the exception of four days in December.

Mean Daily Gauge Height in Feet, of West Branch Winnipeg River at Tailrace,

Norman Dam. for 1913.

Day.
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Mean Daily Gauge Height, in Feet, of West Branch Winnipeg Rivek at Tailrace,
Norman Dam, for 1914 and 1915.

L914

Day

1

2

3
4
5

6
7
8
9
10

11
12

13
14
15

16
17

18
19
20

21
22
23
24
25

26
27
28
29
30
31

Jan. Feb. Mar. April

35 90
35 90
35 57

35-61
35 80
35-88
35-84
35 82

35 82
36 17

35 44
35 55
35 67

35 71
35-67
35-68
35 77
35 89

35 89
35 90
35 90
35-87
35-82

36 00
36 00
36 00
36 00
36 00

May June July Aug. Sept.

37 so

37 77
:-S7 73

37-50
37 64
.:7 54

37 66

37 04
37 61
37 62
:-!7 03

37-52
37 63

37 65
37 -':,

27 -T)

:;7 37
37-41

Oct. Nov. Dec.

1915

1
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WESTERN OUTLET. LAKE OF THE WOODS (FOREBAY, NORMAN DAM .

BISTORT.

The staff gauge in the forebay of the Xorman dam was originally set by the Ontario

Department of Public Works. In June of 1913 the gauge was tied in to W.P.S. datum, and
observations have been made on this gauge since that time by this Survey.

LOCATION.

This gauge is secured to the upstream side of the crib at the head of the fishway located

at the southerly end of the rock fill section of the Xorman dam.

RECORDS AVAILABLE.

During the year 1912, dating from June 6 and in 1913 to September 20, the readings

available for this gauge are scattered, but from this latter date to the end of 1915 practically

continuous daily readings are available.
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Mean Daily Gauge Height, i\ Feet, of Western I h ti.et. Lake of the Woods Fore i;\y.

Norman Dam, eor 1912 and I'M.;.

1912

1 >ay.



PROGRESS REPORT OF THE MANITOBA HYDROMETRK SURVEY 203

SESSIONAL PAPER No. 25f

Mean Daily Gauge Height, in Feet, of Western Outlet, Lake of the Woods
fobebat, nobman dam. tor 1914 and 1915.

1914

Day.
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KEEWATIN RIVEB BRIDGE.

HISTORY.

The gauge at Keewatin river bridge was established on June 28, 1912, by

s. S. ScovU, at the time of the establishment of a metering section on the Winnipeg river at

north side of Tunnel island.

LOCATION".

This gauge is Located on an upstream pile at the south end of the Keewatin river bridge,

which is Located one mile wot (if the metering section above referred to.

RECORDS AVAILABLE.

From the time of the installation of the gauge, daily readings have been taken, with the

exce ption of December, 1912, and January. February and part of March, 1913, when

readings were taken once a week.
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SESSIONAL PAPER No. 25f

Mean Daily Gauge Height, in Feet, of West Branch Winnipeg River at Keewatin
River Bridge, for 1912 and 1913.

1912

Duy



206 DEPARTMENT OF THE EXTERIOR

7 GEORGE V. A. 1917

Mean Daily Gauge Height, in Feet, of Wesi Branch Winnipeg River vi Keewatin
Ki\ i:i; Bridge, for L91 l \\i> L915.

l'.Ut.

Day
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SESSIONAL PAPER No. 25t

KENORA POWER HOUSE, EAST BRANCH WINNIPEG RIVER HEAD AND
TAILRACE GAUGES.

The present tailrace gauge of the Kenora Power House was set in place by the employees

of the Power House in the Fall of 1910.

The headrace gauge was set in place in August of 1907, though the location has been

slightly changed since that time.

On June 24, 1912, both of these gauges were tied in to W.P.S. datum and records of

daily gauge height have been taken since May 1, 1913, by members of this Survey.

LOCATION.

The tailrace gauge at the Kenora Power House is located about fifty feet downstream
from the easterly end of the generator room.

The headrace gauge is placed at the easterly end of the forebay about thirty feet above

the rocks at the head gates of the plant.

RECORDS AVAILABLE.

From May 1, 1913, continuous daily dauge readings on these two gauges are available
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.Mean Daily Gai ge Eeight, in Feet, wi> Mean Dailt Dis< barge, in Ki,i:i peb Se< ..

of East Branch Winnipeg River at Kenora Power Bouse,
FOE May. .Ii nk. Jul* \nd August, 1913.

May July

Dav.

1

2

4

5

•

7

S

9
10

11

12

13.
14

15.

16
17

18
19
.'ii

21

22
23
24
-'

J7
28
29
30
31

Headrace
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SESSIONAL PAPER No. 25f

Mean Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet per -

of Fast Branch Winnipeg Riyer at Kenora Power House,
for September, October. Xoyember and December, 1913.

September November

Daj

17
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Mean Daily Gai ge Height, in Feet, and Mean Daily Discharge, in Feet peh Sec,
of K \-i Branch Winnipeg River at Kenora Power Hoi se,

fur January, February, March and April, 1914.

January March

Day. Headrace
Gauge.

Tailrace
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SESSIONAL PAPER No. 25f

Mean Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet per Sec.

of East Branch Winnipeg River at Kenora Power House,
for May. June, July and August, 1914.

Mat July
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Mean Daily Gai GE Height, in 1'eei, and Mean Daily DISCHARGE, in Feet peb 8

of East Branch Winnipeg Riveb \t Kenora Power House,
fob September, October, November and De< ember, 1914.

September November

Day.

1

-'

3
I

5

fi

8
9
10

11

12
13

ll

15

16

IT

IN

ig

20

21
22
23
21
25

26
27
28
29
30

Qeadrai e

( I:iul'.

58 94

58 68

58 88

58 80
58 85
58 sx

59 01

59 00
59 10
59 26
58 94
.VI 1 1

59 L3

59 03
59 1^

59 25
59 -'ii

59 L8

58 92
59 1 1

58 'in

59 12

59 l I

59 1

1

59 in

59 02
59 13

Tailrace
Gauge

37 12

37 30

36 82

37 28
37 29
37 30

36 93
37 27

36 80
37 i"

37 28

37 30
37 30
37 32
37 32
36 90

37 L5

37 37
37 34
37 34
37 35

37 :i2

36 77
37 in

37 25
37 26

Bead

21 in

21 66
.•l 56
22 mi
.'I 58

.'1 98
2] :>7

21 60
21 71
21 71

22 (17

21 83
22 ii.

21 78
21 83

2] v;
21 73
21 86
21 93
22 an

22 03
21 :..-)

21 Ml
2i 56
21 77

21 82
21 :<7

22 DO
21 77
21 s7

Discharge,
c. f. s.

71U
71(1

7IIO

990

665
940

1,180
980

1. 1 I'll!

720
smii

650
1 ,180

•i' ii i

l.i.".o

940
1,160
Mil)

635

000
1.115

S7-".

I. loo

890

MO
ii.">")

885
895
'JO.",

Headrace
i lauge

:,o 26
59 .Ml

59 1

1

.V.i 30
vi 28

.VI 11

59-12
59 is

59-45
59-37

.",0 27

.Vi 32
59 32
.".o 25
59 .".o

.Vi 32

.Vi 31
59 28
.vi 31
.vi 36

.Vi 30
Vi I I

59 17

59 12

.VI 41

.Vi 36
59 34
Vi :;s

Vi 17

Vi u

Tailrace

:;:. 52
15 7s

;). 29
;.. 28

36-31

.;:. s7

36-31

36 .;i

:;i; :;ii

36 37
... ,;i

35 71

35 89
... .'i

36 39

30 39

36 37
35 70
35 ss

36 20
30 21

36 31
;.. .;:,

36-31
35 30
35 77

Head
ii i.- i

23 7 1

2:; 72
23 1 1

23 in

23 oo

22-HI
22 : I

23 01
:;*
_':i or.

22 93
22 or.

22 95
22 oi
23 70

23 43
22 07
22 Ml
22 01
22 07

22 o:5

23 71
_:; 59
23 10
23-20

_•:; 05
22 90
23 07
21 11

23 01

'.01

s..7

927
940
934

945
958
702
744
983

157

970
955
963
747

1,015
1,044
1,035
1.034

984
745
944
964

1.102

04S
995
051.

672
909
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SESSIONAL PAPER No. 25f

Mean Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet peb S

of East Branch Winnipeg Rtveb at Kenora Power Ho
for January, February, March and April, 1915.

January March

Day.
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Mean Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet per -

of East Branch Winnipeg River at Kenora Power House,

for May, June, July and August, 1 915.

May July

Day.

7.

8.

9.
10.

11.
12.

13.
11

15.

16.
17.

16.

19.
20.

21.
22

24.
25.

27.
28.
29.
30.
31.

Headrace
Gauge.

Tailrace
Gauge.

59 12

59 51

59 10

59 l.">

59 73

39 7 J

59-65

v.i 69

38 07

38 22

37 7.",

37 84

38 "I

38 27

Bead
in feet.

59 56
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SESSIONAL PAPER No. 25f

Mi:an Daily Gauge Height, in Feet, and Mean Daily Discharge, in Feet per Sec,
of East Branch Winnipeg Riyer at Kenora Poayer Hoese.
for September, October. Xoyember and December, 1915.

September Xoyember

Day Headrace
Gauge.

Tailrace
Gauge.

Head
in feet.

Discharge,
c. f. a.

Headrace
Gauge.

Tailrace
Gauge.

Head
in feet.

Discharge,
c. f. s.

1

2
3
4

5

6.

7
s

9
10

11

12

13

14

15

16
17
18

L9
20

-'1

22
-

-'4

25

27

29
30

59-28
- 59 27
59-35
59-28
59 .37

59 27
59 • 27
59 32
59-23
59 1

1

59-10
59 12
58-98

59-21

59 08
58 88
59 -13

58 4'<

58 95
59 07
58 93

58-74

59 02

59 oo

36 53
36-58
36 59
36 54

-

36 31
36-41
36-51
36-54
36 59

36 -,:,

36 33
36-76
36-86
36-92

36-98
36-94
36-94
36-31
36-85

36-89
36 91
36-85
36-92

36-31
36-76
36-89
36-92
36-96

22 75
22 69
22-76
22 74
22-99

22-96
22-86
22-81
22-69
22-52

22-55
22-79
22-22
22 10
22-29

22 • 19
Tl 14

21 94
22 82
21-61

22 07
2218
22 02
21-94
21 99

22 43
22 19
22 13
22 06
22 04

639
646
636
663
615

618
631
673
705
729

717
636
882
930
923

932
949
945
649

1,198

970
1,143

1,139
967

•166

1,161
1.191
1,205
1,016

58-68
58-68
58-78

58 7 +

58 68
58 74
58-79
59 18

58 76
59 10
58-80
58-81
58-80

58-84

58 93
58 61
58 79

58 - 67
3 S7

58 81
58-67

58-80

58-80

36-54
36 49
36 51
36 52
36-53

35 66
36 49
36-60
35 84

36 62
35-92
36 56
35-81
36 56

36 61
36 • 59
36 60
36-58
36 62

35 92
36 60

:

36-57
36 60

36-63
36-66
35-71

:

36 60

22 14
22 19
22 27
22 12
22

-

22 16
23 02
22 25
22 19
23 34

1.453
1,472
1.460
1,501
1,466

1,502
802

1,140
1,060
982

22 14
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METEOROLOGICAL STATION, KEEWATIN.

[n the Spring of 1913 a meteorological station was established at Keewatin on the Lake
of the Woods, and from the month of May of thai year continuous records have been obtained
at this station.

The equipment of the station consists of:

—

(1) A galvanized iron evaporation tank supported on a raft on the surface of the lake.

and provided with brass pointer and measuring cups.

(2) One Howard rain gauge.

(3) One thermometer for water temperatures.

1 < >ne recording thermometer.

(5) One recording barometer.

(6) Wing gauge of the Robertson type.

7
I

I >ne hygrometer.

Ml. I EOROLQGICAL DATA FOR M.II.S. STATION \ I Ki:i;\\ \ I 'IN, ONT., FOB MAT, L913.

ge time ol observation: 7.15 a.m, and 6.30 p.m.
P=Clear, no clouds.

Q= Small fleecy cloui

R= Cumuli
Heavy, overcast, threatening.

Day
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Kbewatin, Ont., for June, 1913.

Day
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Meteorological Data for M.H.S. Station at Keewattn, Ont., for July, 1913.
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatix, Oxt., for August. 1913

219

Day

8.

9.

10.

11.

12.

13

14.

15.

16.

17.

18

19.

20

21

_'_'

23

24

25

_>-

29

10

;i

Temperature

Lake Tank Air Day

690
68-
07
080
08-5
70-5

"i

680
67-0

i

66-
660
67

-

670

65-0
65 •

I

1

65-8
65 • 6

07 • 2

710
700
740
70
74-0
680
710
710
73

7ii v

680
69-2
690
7 I 3

69
66
67
710
68-0

68

69-

66
67-0
67
.,7

.,: o

OS II

69-2
670
70-5
690
720
67

07 •

690
660
700
660
670
65

i,i, -ii

65 5
64-8
04 • (I

66-8

71-4

700

700
690
710
71
72
670

70 ii

69-0
730

67
660
7IMI
680
68 ii

690
68-0
66 n

71 n

66 'I

67 I'

660
,,7 ii

65 "

..; n

64

65 I'

7n ii

720
780
72-u
81-0
68-0
760
63
70-0
650
70-1.

69
610
05 •

58-0
04 5

04
54 •

59 -

59
54 • 5
04 • 2
680
07 •

77-0
""

74-n
810

780
04 • 1

1

64-0
04 •

04-11

660
71-8
66

71

01 -ii

1,0-1,

OS -II

66-8

05 U
i,:, i,

00 II

72-5
620
oo-o
62

:,s i,

59 ii

72 ii

I

680

710

66-0

61-0

620

00 •

52 1

1

690

78-6

74 •

5 1-n

72 ii

01 5

01 -0

55 o

58-6

60-5

Velocity
Wind

Miles
per
hour
608
3-13
6-46
7-50
7-44
6-88 i

0-89
i

2 • 56
2-08
408
1-20
206
2 - 22
6-88
4-34
7-89
1-92
5-00
7 22
7 25
:

"

1-33
1-56
007
0-64
4-18
1-07
3 • 93
6-00

4 14

: 7

l 62
2-48

7 22
1 1 • 93

.-. .;!

1 - 57
608
' 12

6 • 00

17 17
'.' is

1 7.;

I.", oo

2 I 'J

Direc-
tion
Wind

W.
NW.
W.
xw.
xw.
W.
w.
w.
X.
X.
X.
-

s

w.
w.
X.
X.

SE.
-

sw.
-

-

w.

w.

XW .

1.

-1

-w
X.
w.
w
X.
XI.
NW
W
N
-W
NW
NW
NW
N
N
-1

-I

W
NW
NW
NW
-W
-W
3]

-I

Baro-
meter

Inches

29 38
29 • 37
-

29-37
29 45
29-45
29 • 34
29-25

29 - 4i i

-

_

29- 10
--

28 37

2'.'- !.-,

-

29-35

-

29-31
29-26
-

2906
29-30
- 2

-
-'

29-40
29-52

29 - 51

1

20 17,

29-25

29- 10

29 10

29-35
29 10

29-20
29 05
29 2 l

Evapor-
ation

Rain

Inches

•08
•07
•08
•05

08
•06

•OS
•08
• 05
•10
•03
•09

•03
•01

02
OS

•08
•10
•01
•01
•01
-04
112

•02

:

00
• 02
•04

02
10

•09
•04
-ii7.",

01
-

1 )5

:

• 12
-o4

1
1.",

:

,„,

no
ill

075
IIS

in,

Humi- General
dity
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Meteobologk ai. Data fob M.H.S. Station at Keewatin, Ont., fob September, 1913.
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatin, Ont., for October. 1913.
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MhlEOROLOGICAL DATA FOR M.H.S. STATION AT KeEWATIN, OnT., FOR NOVEMBER, 1913.

Average time ol observation: 7.46 a.m. and 5.00 p.m.
11 = Clear, no clouds.
••2 = Small fleecj clouds.
It= Cumuli.
S = Hp:ivv, overcast, threatening.

Day
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SESSIONAL PAPER No. 25f

Meteorological Data fok M.H.S. Station at Keewatin, Ont., for December, 1913.

Day
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Meteorological Data fob
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatix. Ont., for February. 1914.

Day
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for March, 1914.

Average time of observation:—7.45 a.m. and 5.00 p.m.
ii, qo clouds.

Q»8mall fleecy clouds.
R = ( 'niniili.

I [eavj .
"\ ercasl ,

i hreatening.

Day
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatix, Ont., for April, 1914.

Day
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Meteorological Data for M.H.S. Station at Keewatin. Ont.. for May, 1914.
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewattn. Ont.. for June, 191-4.

Day
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Meteorological Data for M.H.S. Station at Keewatin, Ont., for July, 1914.

Day
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatix, Oxt., for August, 1914.
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Meteorological Data for
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatix. Ont., for October, 1914.
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Meteorological Data fob M.H.S. Station at Kkkwatin, Ont., for November, 1914.

Day
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SESSIONAL PAPER No. 25f

Mkteorological Data for M.H.S. Station at Keewatin, Ont., for December, 1914.

Day
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Meteorological Data for M.H.S. Station at Kkkwatix, Ont., for January, 1915.

I >ay



PROGRESS REPORT OF THE MANITOBA HYDROMETRIC SURVEY 237

SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatin, Ont., for February. 1915.

Day
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Meteorological Data fob MILS. Station at Keewatin, Ont., for March. 1915.

Day
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SESSIONAL PAPER No. 25f

Meteorological Data for M.H.S. Station at Keewatin, Ont., for April, 1915.

Day
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t^ ™ M n q Station vr Kkkwatlx. Ont., fob May. 1915.

Average time of observation :-7. 15 a.m. and 6.30 p.m.

P= Clear, no clouds.

Q= Small fleecy cloudB.

imuli.

g ii. avy, overcaet, threatening.
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SESSIONAL PAPER No. 25f

Meteoholook al Data for M.H.S. Station at Keewatin, Ont., for June, 191.5.
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Meteorological Data fob M.H.S. Station, Keewatin, Ont., fob July, 1915.
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SESSIONAL PAPER No. 25f

M KTEOROLOGICAL DATA, FOR M.H.S. STATION, KbEWATIN, OnT., FOR AUGUST, 1915.

Dav

9.

II)

11

12

13

14.

15

16

17

18

1!)

I'd

21

22

23

24

28

29

30

31

Temperature

Lake Tank Air

(36-5

65-5

66-0
690
67-0
69-5
67-0
700
67
66-5
670
68-0
70-5

71-5
74-5
70-5
74-5
70-5
72-0
71-0
72 • 5
70-5

71-0

710

70 :

690
71
69-5
710
69-5
720
70-0
720
660
73
71-0

69 5

67-0
(ISO

OX-0
65-0
65-5
65*5
67-0

67-0

04 ; 5

65-0
68-5
66-0
70-5
67-0
70-0
68-0
66-0
66-5
69-0
73 •

71-5
75-0
70-5
750
70-5
73
70-5
73-5
70-5

71-0

71-0

69-0

66-0
<'.:< • 5

83-0
65 »0
i,i .,

85-0

68-0
72
68-5
72-0
69
71-5
69-5
72-5
64-5
72-0
71-5

63

53

54
70
54
79
59
80
68
77
63
77

67
81
69
79
71
78
69
S4
us

67

69

59

69-5

66-5
680

67-0
63-0
til I)

64-5
67 • 5

65 «0

63-0

i,i o
85-5
t.in
liii- (i

58
72
60
76
56
75
64
76
73
76
lis

Day

62

56
63

is

60
59
73

60
is

58
Til

62
76

61

60

'

62'

66'

n
70

70'

71

74

74'

75

76

76

75'

7(i

Velocity
Wind

112

64

67'

69

69

70'

58

56

52

117

80

.'.l

63

69

Miles
per
hour
5-7

6-9
5-3
2-9
3-8
0-4
1-8
3-7
2-0
4-9
7-4
4-1

1-3
3-0
0-7
4-2
1-9
4-8
1-7
4-4
2-1
3-2
1-7
4-4
3-1

Direc-
tion
Wind

Baro-
meter

4-7
8-5
6-1
3-1
0-6
1-6
2-0
3-3
2-3
:;.->

2-9
1-2

2-3
Ki-7

L3-7
:, 1

12-6
1 2 1

s
I

5

.-.•(I

1 l

E.
E.
S.

s.

N.
W.
X.
w.
\Y.

w.
X.
w.
s.

s.

s.

s.

sw.
s.

s.

s.

sw.
s.

w.
sw.
sw.
s.

XE.
E.
s.

s.

S.'

s.

s.

s.

s.

s.

X.
s.

w.
NW.
\.
sw.
N.
N.
S.

SW.
8
s.

w
\ B.
w

s.

s.

SW
sw

Inchf
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Meteorological Data for M.H.S. Station. Keewatin, Ont., fob September, L915.
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Meteorological Data for M.H.S. Station, Keewatix, Ont., for October, 1915.
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Meteorological Data for .M.H.S. Station. Keewatin, Ont., fob November, L915.

Day
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Meteorological Data, for M.H.S. Station. Keewatin, Ont., for December. 1915.

\ \ ii in'' 'ii rvation 7 i"i .1 m and 5.00 p m
P Clear, I I

<.,» Slllilll Hi i , \ (lull. i .

R -Cumuli
S -Heavy

, o\ ii ca i On
. atoning

Dav
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Daily I rauge Heights at Kenora Power House and Keewatin River Bridge from August

1, 11)12, to February 19, L913.

The Observations during the above period were made by members of the Manitoba
Hydro-metric Survey.

Dailtj (l w ge Height, in Feet, of Bast and West Branch Winnipeg River fob
Ai <hst, September, October and November, 1912.

An. 1st October

Kenora Power Huu-m-

Hour. Tailrace.

LO

11

12

L3
11
1.'.

L6
17

is

19
.'(I

21

22
23
J i

25

26
j-

28
2"
::u

Ml

T
_>

::

i

.".

;_.

7

10

11
1.'

13
I 1

i:.

16
17

18
19

20

a.m.
8 00
•v (Ml

8 mi
8 00
s (1(1

g 11(1

8 00
8 00
s 11(1

8 no

s mi
8 30
8 30
s 30
8 30

8 30
s 30
8 30
8 30

8 30
B 30
8 30
s 30
s 30

9 15
8 30
8 30
8 30
9 30
s 30

1,036 23
1,036 24
1,036 26
1.035 27
1.036 is

1,036 -;

1,036 24
1,036 25
1,036 25
1,036

i.iimt, 24
1,036 18
1,036 20
1,036 22
1,036

1,036 28
1,036 25
1.035 28
1.036 1

1,036 19

1,036 27
1,036 29
1,036 27
i. ( Kid 27
1,035 36

1,036
1,035
1 ,036

1,036
1,036
1,036

River.

1,035 07
1 035 (is

1.035 09
1.034 19

1.033 0'

1.035 is

1,035 15

1,035 li-

1.035 16

1,035 17

1.034 1.".

1.034 1.".

1.035 16

1,035 is

1,035 l'.i

1,035 18
1,035 is

1,034 27
1,034 18
1.034 07

1.035 21

1,035 27
1,035 22
1,035 27,

1,034 27

1,034 19
1,034 * *» i

1.034 38
1.035 27
1,034 77

1,034 65

Keen ;itin

River Bridge,

1 1 >nr (Muosr,-.

a.m.
7 30
7 30
7 30
7 30
7 30

7 30
7 30
7 SO
7 M0
7 30

7 :;o

7 MO
7 ::n

7 ;;u

7 30

7 MO
7 30
7 ::n

7 :;n

7 30

7 MO
7 MO
7 MO
7 MO
7 MO

7 MO
7 MO
7 MO
7 MO
7 MO
7 MO

1,032 71
1.0M2 71
1.0M2 71;

1.0M2 62
I.OM2 39

1.0M2 i

1.032 ',

1.0M2 84
1.0M2 Si

1,032 s;

1,032 7!>

1,032 .".1

1.0M2 7'.i

1.0M2 86
1,032 '.ii

1.0M2 96
1.0M2 00
1.032 so
1.0M2 64
1.033 Ml

l.OMM 111

1.032 96
1.033 02
l.OMM 06
1,032 'jr.

l.( IM2 71

1,032 '.14

1.032 96
1.033 02
1,033 06
l.OMM Oil

Kenora Power House.

Hour. Tailrace.

a.m.
S MO
s MO
S MO
V 00
8 mo

8 MO
8 MO
s 30
s Mil

S MO

'.I 00
S MO
S MO
8 mo
S MO

S MO
8 MO
S MO
s 30
s MO

!l 0(1

8 MO
S MO
9 00
S MO

S MO
00

s 30
S MO
S MO
S M0

1,035
1,035
1,035
1,035
1,036

1.035 12

1.036 27
1,036 mi

1,036 M7
1,036 M7

1,036 36
1,036 M2
1.035 17

1.036 2d
1,036 M7

1,036 M7
1,036 M7
1,036 Ms
1,036 13

1,035 i i7

1.035 78
1.036 !M

1,036 17

1,036 17

1,036 17

1,036 46
1,035-67
1.035 00
1.036 11

1,036 17

1.036 17

River.

I.OMI iis

l.OMM 98
l.OMM 98
1,033 99
1,035 M7

i.omi 55
I.OMI 07
1,035 -",7

1,035 07
1,035 67

1,035 65
1,035 63
I.omi on
1,035 2.".

1,035 65

1,035 69
1,035 71

1,035 86
1.035 07,

1,035 11

1,035 39
1,035 or.

1.035 97
1.036 in

1,035 oo

1,035 99
1,035 10

1.035 16

1.036 05
1,036 03
1.036 07

Keewatin
River Bridge.

Hour.

7 30
7 30
7 30
7 30
7 MO

7 30
7 30
7 MO
7 30
7 30

7 30
7 30
7 30
7 30
7 30

7 30
7 30
7 30
7 30
7 30

7 30
7 30
7 MO
7 30
7 30

7 30
7 30
7 30
7 30
7 30
7 30

( iauge

1.033 12
l.OMM 16
l.OMM 10

l.OMM 7.1

1.034 32

1,034 19

1,034 io

1.UM4 SI
1,034 so

1.034 oo

1.035 12

1,035 19

1,035 12
I.OMI 1

1,035 io

1,035 M2
1,035 mi,

1,035 oo
1,035 82
1,035 77

1,035 7.7

1.035 st
1.0M7. SO
1.0M7, 07
1,035 02

1,035 01

1,035 so
1.0M7. 02
1,035 si

1,035 89
l.OMO 111

SEPTEMBER November

-•-

20
30
31

s 30
s 30
8 30
v 30
s 30

8 30
s 30
8 30
s 30
s 30

8 3fl

s 30
I on
s 30
8 30

s 30
B 30
8 30
8-30
8 30

H 30
8 30
s 30

s 30

1,035-27
l.OMO 15
1,036 35
l.OMO 27
l.OMO 26

1.035 17

1.0M7) 17

1,035 28
1,035 47

1,035 77

1,035 17

L.035 27
l.OMO 17
l.OMO 27

1.035 27

i.omo 33
1.036 32
1,035 58
1,035 7,7

I.OM7, 59

1,035 17

1,035 Ml

1,035 57
1.035 07
l 035 10

1,035
l 035 60
1.0M7, 59
1.0M7. 34
1.036 59

l.OMM 77)

1,034 37
1.0M7, 29
1.034 90
1.035 I I

1,034 07
l.OMM 72
I.OMI 27

1,033 07
l.OMM S7

l.OMM 77
1.033 77
1.034 07
I.OMI 07,

l.OMM 84

1,034 io

I.OMI 10

l.OMM 07,

1.033 oo
l.OMM '17

I 03 I
''7

1,033-79
l.OMM o:

I.OMI 17

1.034 io

1.034 16
I OMI is
I.OMI 17

1.033 S8
1.034 o7

7
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Daily Gauge Height, in Feet, of East and West Branch Winnipeg River for
December, 1912. January and February. 1913.

December. 1912. January, L913

l>a\



Taken by S. C. O'Grady.

English River—Oak Falls—Pitch from Below—Looking Upstream.

Taken by S. <

i s. .ii-ii Rived Eab i ills ( hi -i oi Becond Pitch raoM Below.
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Daily Gauge Height, Winnipeg River, at Eastern Outlet, from October 14. 1905, to

May 18, 1906.

Obtained from the Ontario Hydro-Electric Commission.
Daily Gauge Height, in Feet, of Winnipeg River at Eastern Outlet, for 1905

and 1906.

1905. 1906.

Day.

7

8

9
10

11

12.

13.
! 1

15.

Hi.

17.

18
19
20.

-'1.

22.
23.
24.
25.

26.
27.
28.
29.
:',<>

31 .

Oct

.

604
604

604
604
604
604
604

604
604
603
604
604

604
604
604
604
604
604

Nov.

6041
604 3
604 1

604 3
604 2

604 2
604 1

604-2
604 3
604 3

604 2
604 2
603 9
604 3
604 2

604 3
604 2
604 2
604 :',

604 3

604-4
604 3
604-2
603 9
604 3

604 :s

604-2
603 9
604 2
604 3

Dec.

604 3
604-3
604 3
604 4
604 3

604 35
604-4
604-3
604-4
604 4

604 4
604 4
604 4
604-4
604 4

604-4
604-4
604-4
604-4
604 35

604 35
604 35
604-35
604-4
604-4

604 4
604-35
604 35
604 35
604 35
6114 35

Jan.

604
604
604
604
604

604
1304

604
604
604

604
604
604
604
604

604
604
604
604
604

604
604
604
604
604

604
604
604
604
604
604

25

Feb.

604
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Estimated Daily Discharge, Mill "A". Lake of the Woods Milling Co., Keewatin.

From May, L913, to December, 1915.

Estimated Daily Discharge in Feet per Sec. of Mill "A," Lake of the Woods
Milling ('<>.. Keewatin, for 1913-14.

1913.

I >:,y
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Estimated Daily Discharge, in Feet per Sec. of Mill "A," Lake <>k the Woods
Milling Co., Keewatin, fob 1915.

Day.
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Estimated Daily Discharge, in Feet pee Sec. of Mill "'('." Lake of the Woods
Milling Co., Keewatin, fob L914-15.

1914.

1915.

Dny.
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Tabulated Results of Discharge Measurements at Kenora Power House

No.
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SLOPE GAUGES ON WESTERN pUTLET, LAKE OF THE WOODS.
BISTORT.

In August of 1913, fourteen gauges were set on the western outlet of the Lake of the
Woods. These gauges were set for the purpose of obtaining slope data in connection with

discharge measurements taken on the western outlet at the Norman traffic bridge.

The upper of these gauges is set to head-lake level, while the lower is set in the tailwater

of the Norman dam.
From the time of installation of these gauges, readings have been obtained during the

time in which meterings have been taken at the Norman traffic bridge metering station.

y.

'3
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METEOROLOGICAL DATA
Report on Meteorological Station, Winnipeg Beach.

May
1915
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Report on Meteorological Station, Winnipeg Beach.

July
1915
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Report on Meteorological Station, Winnipeg Beach.

Sept.
1915
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