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ALPHABETICAL INDEX

TO THE

SESSIONAL PAPERS
OF THE

PARLIAMENT OF CANADA

SIXTH SESSION, TWELFTH PAELIAMENT, 1916.

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

b, and A to L ; Vol. II. Pts. M to V;
Vol. Ill, Pts. V to Z Vol. IV, Pt. ZZ. . 1

Agriculture, Report of Minister of, for
year March 31, 1915 ir,

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

tion Board to employers of 99
Alien Enemy prisoners, escapegi, etc., frojn

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

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

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

Apiwjiiitments to Inside and Outside Ser-
vice, In County of Wright 9.3

Archlvep—Report of works for year 1914. 29«
Astronomer—Report of Chief, year 1912. 2Ua

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

port of Engineer re 274
Bauman, W. F., an alien enemy—Corre-
spondence re pa.ssport of 24 2

Bear Itlver, N.S.—Documents re purchase
of site for P.O. building nt 142

Belzile, Louis d« (Jonzaque, re inve.sliga-

tion re8i)ectlng loss of horse by, during
1915 127

Bonds and .Securities In Department of
Secretary of State, since last return.. 69

Board of Conciliation—Documcrit.s re
creation of, ngiirding Nova .Scotia
Stool Co., 1915 196

Bounty under Dcfp .Si-a KLshcrlt** Act re
County of ( iiiy.Hb(»r(>ugh, N.S 88

BrUlge, construction of, between Il« Par-
rot and St. Anne d<> Kctlevue, and lie
Perrot and Vautlr«'iiil 1(J8

yono - 1

Breakwater at North Lake, P.E.I

—

re
construction of, at 164

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

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

British Columbia Hydrographic Surveys..

133

2S0
25«

C
Campagnie de Navigation

—

re cancella-
tion of subsidy contract to 223

Canadian Pacific Railway Company:

—

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

cial Statement of. etc 2S2
Canadian Not them Railway Co.—Copies

of Mortgage Deed of Trust of, etc. . . . 2S2fc
Canadian OfHoers employed in Canadian
Pay and Records OiHee. London 207

Censors, namo.»<, etc., of employed l>y (gov-
ernment at Loulsburg and North Syd-
ney, N.S 195

Censors and decoders

—

L'st of employed
at Halifax, since beginning of war. . . . 2f3

rivil Ser\'lce, Inside, re questions a.«>ked of
candidates for. since May, i;M2 247

Civil Service List of Canada for 1915.. SO
Civil Service Commis-sion— R- port of for

year 1915 s\
t'omnmndeerlng of Wlient—Documents

relating to. etc.. i,;3
Commandeerlnif of Whent—Documents

relating to. . tc. \C2a
(^mpaihlt 8— r/«t of at Halfitx In Depnrt-

nipnt of Milltia and l>e!«»tiOf r<t tctulora
for PHippHos ••.

I

CoMunlHslons :

—

Ordor In Council nppolntlni; romml.-*
Mlon of Umnlry r«i flro In I'arlhi-
mont RulldinKS 7

J
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Commissions

—

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

sion to inquire into Shell Contracts.. 228

Re evidence taken respecting damages
claimed against Militia Department
by town of Sydney, N.S. ......... 239

Conciliation, Boards of—Report of Regis-

trar of for 1915 36a
Conference of Local Governments held in

Ottawa, October, 1915 86

Criminal Statistics, year ending 1914 . . 17

Cumming, J. S. W.

—

re action against by
Government, etc 227

Customsi Department at North Sydney

—

re renting of rooms for purposies of. . 114

Customs Station at Vicars, Quebec

—

Opening of at Frontier and closing at

"Vicars, etc 118

Customs! Department—Number of clerks

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

Customs, Report of Department of, for

year 1915 35

Dairy and Cold Storage Commissioner

—

Report of for year ending March 3-1,

1915
Dam, construction of at Grand'Mfere, Co.

of Champlain, Quebec
Decorations, list of awarded to members

of Canadian Forces to March 17, 1915.

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

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

Customs officer

Destructive Insect and Pest Act—Regu-
lations under

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

Dionne, J. P., Supplementary Returns re

Exchequer Court
Disallowance of Act of Legislature of

Ontario—Order in Council, also report

of Minister of Justice on
Dominion Police Force—List of em-

ployees, with salary, etc . . .

Dominion Police Force

—

re average num-
ber of men employed in year If 15. . . .

Dominion Steel Corporation, re war or-

ders obtained by
Dominion Lands—Orders in Council re—

between January 15, and December,
]915

Dominion Lands Act—Orders in Council
re—ibetween January 15, and December,
1915

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

Dominion Lands Survey Act
Dominion Government Domestic Loan

—

Copy of prospectus, etc'

Domestic Loan of Dominion Government
—Number of s-ubscribe:s, etc

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

1915
Dredging :

—

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

present '

Contracts for supplies for dredge.«i in

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

15a

230

259a

259

68

46

212

21 2o

271a

197

4 5

17S

47

48

49
50

90

91

131

67

139

Dismissals :^—

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

Nova Scotia .

Documents re dismissal of Daniel Bu-
chanan as Pilot, Harbour of St Ann.s.

Documents re dismissal of Clifford G.

Brander, of Customs Sei-vice, Halifax.

Charles McCarthy from Customs Ser-

vice at Halifax, N.S., etc

A. J. Crosby, Thomas Lynch and J. B.
Naylor, Customs Service at Halifax.

W. B. Mills, Bridge and Building Mas-
ter, Dist. No. 4, I.C.Ry.—^^Documents

re. . .

Proposed dismissal of present Keeper of

Lighthouse at Cape Jourmain, West-
morland Co., N.B

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

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

re dismissal of, and appointment of

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

bert de Portneuf
Documents re dismissal of Postmasters

of St. Lazare, Vaudreuil Station,

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

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

L. F. Sansfaeon, Postmaster of Louis-
ville

Postmaster McRitchie, of North River
Centre, N.S

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

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

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

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

Mr. Chisholm, Inspector of Indian
Agencie.s, Sask

drouth area of Alberta—Correspondence
re.

duties rebated to importers during year
ended December 31, 1915

97

107

113

116

117

134

144

176

183
188

189

IfO

24

225

232

233

277

211a

292

191

243

112

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

^ast River of Pictou—Supplementary re-

turn relating to 98a
Rstimates. . 3

Estimates, Supplementary, year ending
March 31, 1916 4

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

Estimates. Further Supplementary, year
ending March 31. 1017 5a

y^stimates. Further Supplementary, year
ending March 31, 1917 56

Elevator—Storage at Calgary re location

of 297
Electoral Polling Divisions in Manitoba

—

re apportioning of by Judges under Act. 234
Elections, By—^return re year of 1915. . .

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

August 4, 1914 289
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European "War—Memo, re work of Depart-
ment of Militia and "defence from 1915
to 1916. 231

Examiners or Inspectors of materials for
military purposes—Number of, etc. ... 193

Examination for Civil Service appoint-
ments—Names of persons successfully
passing- in Prov. of Quebec 94

Expenditures, showing all sums expended
in present year to December 31, lfl5,
by Dept. of Public "Works, chargeable
to Income 140

Experimental Farm, Rosthern, Sask. ... 87
Experimental Farms—Report of the Di-

rector of, for year ending Mar. 31, 1915,
Vol. I. . : .. 16

External Affairs'—Report for year ended
March 31, 1915 29a

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

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

European 'War—Copies of Documents,
Orders in Council re 42

European "War—Copies of Documents,
supplement to 42o

European War—Orders in Council relat-
ing to, from April 29, 1915, to January
12. 1916 43

Fair Wage Officer
—

"Visits of re schedule
of wages in shell making, New Glas-
gow, N.S 214

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

Ff-nian Raid Bounty:

—

Application of Aenas McKinnon of
Nova Scotia re 95

Application of Aenas McKinnon of
Nova Scotia re 95a

Names and addresses of persons in An-
napolis Co. to whom paid 152

Names and addresses in South Cape
Breton to whom paid, etc 153

Names and addresses of persons In
County of Halifax, N.S., to whom
paid 154

Names and addresses of pi rsons in

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

county of Richmond, N.S., to whom
paid ir.fi

Re David W M'l^ean, "Windsor, NR. . 205
rt<: apT)llcation of Mis. Flora M'lntyre,

N.S. 194
To whom paid In Queens Co.. N.S... 149

Finance IJcparlmi'nt—Number of clerks
bfloiiKlng, paid outside service vote. . 265

Fire Protection on Trans •ontlncntal Ry.
line between Harvey Junction and "W.
boundary line 278

" l<"iireHt Rf'servos and Park Act "—Orders
In Council re 4

Foit llonry—Amount of money pnid out
f(ir iH>w bulldinRa nnd ropalrp In 1912-
13 14-15 283

Fl.slieilcs Mrnnch, Deimrtment of Naval
.Smvlcfr— Korty-elKlith Annual Uoporl
of 39

.'mco 1 \ ;

G
Geographic Board Report of for 1915.. 25d
Geological Survey—Department of Mines,

year 1914 26
Georgian Bay Canal—Interim Report of
Commission re economic problem of . . . 19b

Governor General's "Warrants issued since
on account of 1915-16 63

Grand Trunk Pacific Railway :

—

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

H
Hanlover, documents re repairs on in

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

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

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

High Cost of Living—R.port of Board of
Inquiry into 84

Homestead Lands—Fractional Areas of in

Saskatchewan 89
Horses'—Correspondence re purchase of,

etc 213
Horses, re number bought for remounts in

Alberta, etc 236

I

Indian Affairs. Department of—Report of
for year 1915 27

Inland Revenue—Number, names, salar-
ies, etc., of permanent employees in,

1915, 1916 260
Insjrance—Report of Superintendent of

for year 1915 8
Insurance—Abstract of Statements of.

year endel D.c:mber 31, 1915 9
Interior—Report of Department of for
year 1915 25

International Nickel Co.—Correspondence
of with the Prime Minister 78

International Commission pertaining to
St. John River—Report of 180

Investigation into conduct of officials In

Customs service at Halifax, N.S.. in

year 1915 Ill
Irrigation Act—Orders in Council relating

to 5S
Inland Revenue—Reports, Returns, and

Statistics of. for years ended March
31. 1915:—

Part I—Excise i;
Part II—Insp ctlon of Weights nnd

Measuris. Gna and Elec-
tricity \i

I'art III— AiluUeiation of Food 14
Inforcolonlal R'lilwny :—

R«'l:itinR to transfer by estate of Alex.
Frascr, of River du I..oup, of lot of
land to 171

Uclating to constru t on of v nilnot at
Amqul. al Tiavc!S< DubA cro>»(iTiir r^S

J

.luMtlcc— Report of MInUtor of r« I'enl-
tcntlarli'8 of Caniidii. l'.»15 34

K
IviiHtolIii, A., rn appolnttncMt aji Mfchanl-

cal Stipt. of Drtf(lir«>a ; niso r«alK»Klloii
»f Huni« S2f
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•Labour—Report of Department of for
year 1915 36

Launch Way and Boat House—construc-
tion of at Bear Cove Beach, N.S 216

Lavoie, Geo., investigation re burning of
barn of May 23, 1914 129

Law, Rt. Hon. Bonar—Communication
from re using strength of Empire in the
War : . . . 76

Lightkeeper at Cape Jourmain, Westmor-
land Co., N.B., re proposed retirement
of 144

Lightkeeper at Arisaig, N.S., re appoint-
ment at 244

Librarians of Parliament—Joint Report
of 40

Liquor brought into Territories of Canada
from outside countries 55

List of Shipping for year 1915 22

Loan—Dominion Government Domestic . . 90

Loan—Dominion Government Domestic

—

Number of subscribers, etc 91

M
Manitoba Hydrographic Surveys 25/
Manufacturers' Association, Canadian

—

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

—

Relating to mail contract from Noel to

Maitland. N.S 101
Rural delivery route, Shefford County,
"Warden No. 1" 102

Different rural mail routes in Strath-
cona County 103

DifCerent rural mail routes in Strath-
cona—Supplementary return re. . . . 103o

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

Lemon Ferry Co., of Richmond, N.S.,
re carrying mail across 105

Number of rural delivery routes opened
in 1915, name of counties in, etc .... 106

Re contract for carrying mails between
St. FranQois de Montmagny and rail-

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

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

Re contract for carrying mails between
Medicine Hat and Eagle Butte, Co.
of Medicine Hat 110

Re rural mail route between Pictou and
West River, N.S 119

Re different mail routes in constituency
of Qu'Appelle 120

Re contract for carrying mails between
St. Jean, P.Q., and railway stations
of C.P.R. Co.. G.T.R. Co., and Ver-
mont Central 121

Re rural mail route from Eureka to
Sunnybrae in Co. of Pictou 122

Re contract for carrying mail to Upper
Margaree post office and Gillies P.O. 123

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

Re names, amounts, etc., of tenders for
carrying of mails in Counties of L'As-
somption and Montcalm 147

Re mail routes in constituency of
Reglna 163

Re ccntract for carrying mail from
Inverness to Margaree Harbour. . . . 174

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

M
Mails, etc.

—

Concluded.
Re contract for carrying mail to East-

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

Medicine Hat
,

187
Re delay in establishment of in con-

stituency of Medicine Hat lS7a
Rural mail route, re establishing of
from Alma, through Sy ves.er, N.S. 221

Rural mail route, re establ'shing of
from Scotsburn to North Scotsburn,
etc 222

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

Macdonald, Rev. Lsaac Hunter, applica-
tion of for position as Chap'ain. . . . 270

Machine Guns—Amounts contributed for
from Medicine Hat 199

Matapedia, Lake—Concerning surveys of
made in 1914 .. .. 184

Medical Examiners of recruits—names,
etc., of appointed since beginning of
war to date, 1916. 260

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

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

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

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

Mennonite Church-

—

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

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

Military building at Rigaud—Correspond-
ence relating to 252

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

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

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

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

ing allowances granttfl. etc 135
Morin, Nazaire, and Hubert, Napolgon,

re invesitigation held respecting case of. 128

Mc
Me^Nair's Cove, N.S., re expenditure at. . 217
Mcliityre. Mrs. Flora—Documents re ap-

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

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

McQueen Siding, re installation of and re-
moval thereof subsequently 132

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

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

tion of and subsequent removal of. . . . 132o

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

—

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

Regulations re payment to officers as
interpreters 74

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

Nickel :

—

International Co.—Correspondence of,

with Prime Minister 78

Order in Council re prohibition of ex-
portation of.. 215

O
Oliver Dquipmenta purchased since Aug-

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

Orders in Council—Copies of re regrula-

tions of Naval Service 41

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

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

P
Parliament Buildings Fire—Report of

Commission appointed to inquire re. . 72a
Patton, Dr. W. T., re disimissal of, etc.. 211
Paul, Capt. Stephen, claim of re steamer
Rhoda 96

Patrol Boat A, " Captain Blackford "

—

Documents re repairs in December, 1914
to 1915. 160

Patriotic Fund, unclaimed balances in

banks for 159
Patenaude, Hon. E., and Nantel, Hon.
W. B., showing amounts spent for fur-

nishing offices of 170
Pensions to Canadian Expeditionary

Forces, pay allowances for disabled sol-

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

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

allowance of Act of Ontario Legislature. 271

Pictou—Documents re handling freight

and coal at 299
Pictou Harbour

—

re permanent harbour
quay line at. . . . .

288

Pictou Harbour—re survey of for pro-

posed new bridge 254

Pilot Commissioners—Harbour and Dis-

trict of St. Anns, Co. of Victoria, re

dismissal of Daniel Buchanan 107

Pinian.skl, W., re patent of, in township
25. range 4. office file No. 1752484.. .. 82

Port Morieii, N.S.,

—

re repairs to Break-
water at, year 1915 143

Port Nelson—Statement total expenditure

of public money at, to date, etc 291

Po.st Oniio Department

—

re amount.s ex-

pended by, In connection with Yukon
service for 1 Mir. 224

PoBtniast.r General—Report of, for yoar

ended March, 1915.. 24

Post Oillcc at LoulBevllle—Documonts re

, con.st ruction of, at 1^51

Post Offict! and rostinaHti'r of parlBh of

St. lOsprit—("onoHiiondenco re, from
0<-lob.-r, 1911, to date 173

PoBt Otllio at Rlgttud—Corre»i)ondonco re

COHt of 1**^

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

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

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

Printing and Stationery :

—

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

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

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

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

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

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

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

Q
Quarantine de L6vis—Documents, etc., re

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

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

Quarantine purposes—Names and salaries

of all Medical Officers appointed for, at
principal ports of Canada, etc 146

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

Quebec, Montmorency and Charlevoix
Railway—Reports of EJngineers, re. . . . 295

Quebec, Montmorency and Charlevoix
Railway—Correspondence re sale of, to

Government of Canada.; 2r5o

Rallier du Baty—Communication from
Sir G. Perley re report on Hospital at

Dinard 75
" Railway Belt Water Act "—Orders In

Council re, from Jan. 12, 1915, to De-
cember 31. IfH 5 51

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

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

Railway Statistics of Dominion of Can-
ada, "year ended June 30, 1915 20fc

rUiilway from Sunnybrae—Survey."* re

during 1915. 208

Railwav Subsidies in Oi\nada—Anwunts
in years 1912. 1013, 19H and 1915.. .. 251

Rei-ruitlng In lOnglHiui re diroetion of, etc. 269
UeiruUIng Olllcera for Counlle.s of Lun-
enburg, Queens-Shclburno and Yar-
niuuth, N.S., names of, etc 248

Recrult.s—Number of. up to April 1, 1916
(Senate) 26T

Recrult.s—re parlies emplt>yed to obtain.

etc 249

UeKlna. conBtltuency of—Rural nuill

routes In '*"''

KeKliia "Provlneo" and "Stiindiird.'

MouBeJuw "Nows" and "Sankatchewan
Star," ro aiiiounia paid to, by Oovcrn-
nient, 1914. 1915 -**
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B
Kemissions and Refunds, Tolls or Duties,

year ending March 31, 1915 65

Revenue collected—Amount of, during fis-

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

tax 115

Revenue of Canada for years 1909-10-11,

also amounts for agriculture 126

Roy, J. Antime—Correspondence with re

farm purchase 257

Royal Northwest Mounted Police :

—

Agreement of Dom. Govt, and Prov. of

Saskatchewan re 81

Agreement of Dom. Govt, and Prov. of

Alberta re 80

Report of, for 1915 28

Royal Society of Canada—Statement of

affairs of, for year ended April 30. 1915. 59

Royal Naval Reserve Officers

—

re payment
of missing allowance to 74a

Royal Military College :

—

Re complaints as to manner of siupply-

ing clothing to 219

Amount pnid out for new buildngs and
repairs in 1912-13-14-15.. ...... 283

Rules of Supreme Court of Alberta .... 44

S

Steamboat Inspection Report 23

Storage Elevator at Calgary, re location

of 297

Starling, vtssel

—

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

Statistical Branch, Depntment of Labour
—Synorsls of exhibit by, re Cost of

Labour" 84o
Stellarton and New Glasgow—Investiga-

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

1914-15 136
Steam Trawlers—Tonnage, etc., of all

clearing from Canso, N.S., in year 1915. 263
Stoddart, P. A., Fishery Guardian, Shel-

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

Strubel, Frank—re Homestead of, en-

tered at Land Office at Weyburn and
Bstevan . 83

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

Superannuation and Retiring Allowances,
year ending December 31, 1915 57

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

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

Salaries paid to employees in different

Departments of the Government, Co. of

Cumberland, fr<om 1896 to 1911 125

Sealers of British Cofumb a—Reports on
claims of, under last Treaty with U.S.. 79

Secretary of State for Canada—Report of,

for year 1915 29

Seed Grain Liens—Documents in connec-
tion with Government's decision to ex-

ax;t 262

Senate of Canada—re amendment of

B.N. A. Act in reference to 244

Sherwood, H. Cros.sley, re appointment of,

as Clerk Assistant to office of Routine
and Records 240

Supplementary return re appointment of

H. Cros.sley Sherwood 240a
Shareholders in Chartered Banks in Can-

ada—List of, year ended December 31,

1915 , 6

Shell Inspectors employed in N. S. Steel

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

Ships in British Columbia—re construc-

tion of, or assisting same by Govern-
ment 204

Shovels—Reports re purchase of 25,000

specia,! pattern by Dapt. of Militia and
Defence 275

Small Arms Ammunition :

—

Documents re sale of, since August 4,

1914. . . . . . 276a
Documents re sale of, since August 4,

1514 276

Soldiers at North Sydney—re clothing,

suppr.es, etc., furn:s>hcd to 237

Soulanges Omal—List of Employees on, in

1910 : also list of employees on, in 1915. 158
Spirituous Liquors:

—

Information re, in Great Britain,

France, Italy, Belgium, Servia, Can-
a'la, Australia, Now Zealand, and
South Africa 255

Amounts pnid under retroactive clause
between date of such Act and begin-
ning of war 288

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

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

Th€berge, J. S.—Investigation re loss of
horse by, on Intercolonial Railway,
1911 to i913 .". 130

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

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

Trade Unions—Annual Return respecting 70
Transcontinental Railway :

—

Report of Commisioners of year 1914.. 37
Fire protection on. etc.. 279

Transatlantic Mail Service—Relating to,

for winter service, lfl5-16 245
Treasury Board Over-ruling—Statement

of 64
Trent Vall€y Waterways System—Docu-
ments re transfer of, by Government of
Ontario to Government of Canada. . . . 296

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

Trade and Commerce :

—

Report of Department of, for year
ended March 31, 1915:

—

Part I—Canadian Trade (Imports
and Exports 10

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

Part III—Canadian Trade with Brit-

ish and Foreign Countries (except
France, Germany, United Kingdom
and United Staffs) mb

Part IV—Miscellaneous information. 10c
Part V—^Report of the Grain Com-

missioners for Canada lOd
Part VI—Subsidized Steamship Ser-

vices, etc lOe

Part VII—Trade of Foreign Coun-
1

tries. Treaties and Conventions.. 10/

•6
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Unclaimed Balances in Chartered Banks
for five years prior to December 31,
1915

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

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

Vale Railway, Co. of Pictou, N.S., re pur-
chase, etc., of, by Railway Department.

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

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

Veterinary Director General-
for year 1916

-Report of.

TV

War supplies, re application of Indus-
trial Disputes Act re delivery of . . . .

Waterworks and Sewerage Systems of
Canada—Report of Conservation Com-
mission on . . .

7

159

290

209

279

273

15b

238

286

w
Wheat—Quantity of, shipped years 1914,

1915, from Winnipeg to Port Arthur,
FV>rt William, Duluth, etc.. •• 264

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

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

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

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

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

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

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

Women's Purity Federation at San Fran-
cisco—Report of delegates attending. . S5

Wrecks on St. L»awrence River—State-
ment of, from 1867 to 1J16 181

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

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

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

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

Printed or Not Printed.

CONTENTS OF VOLUME E.

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

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

CONTENTS OF VOLUME 1.

(This volume is bound in three parts.)

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

Printed for distribution and sessional pai)ers.

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

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

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

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 2.

2. The Public Accounts of Canada for the fiscal year ending Marth 31, 1915. Presented by
Sir Thomas White, February 1, 1916.. ..Printed for distributioti and sessional pai>trs.

3. Estimates of sums required for the service of the Dominion for the year ending March 31.

1917. Presented by Sir Thomas White, 1916.
Printed for distribution and sessional papers.

4. Supplementary Estimates of sums reauired for the service of the Dominion for the year
ending March 31, 1916. I'resenttd by Sir Thomas White, 1916.

Printed for distnbution and sessional papers.

5. Supplonioiilary Estimates of sums rcciuircd for tlu' torvlcc of tho Pontlnion for the
year ending March 31, 1917. Presented by Sir Thoniaa White, 1916.

Pnnted for distribution and sessional papers.

5rt. Further Supplementary Estimates for the sitvIoo of the nomlnion for tlio yo;ir endlnir

March 31, 1917. I'resented by Sir Thomas Wblto. 1916.
*

J'rintcd for distHbulion and sessional papers.

5b. Further Supplementary Estimates for the JlBcal year ending March .11, 1917. l'r«<sent«»d by
.Sir Tbonias White, May 1916 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 3.

6. List of SliarclioIdt'rB In the CliartiTfil KankH of tlu> Doininlon of Ciimuln nit on Pi'ivinlxT

SI, 191G. I'reHiiited by Sir ThomuH VVlilli>. Fibruary 1. 1916.
/'riM(t'<< for distribution and sessional papers.
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CONTENTS OF VOLUME 4.

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

Printed for distribution and sessional papers.

CONTENTS OF VOLTIME 5.

(This volume is bound in two parts.)

8J Report of the Superintendent of Insurance for the year 1915. Presented by Sir Thomas
White, 1916 Printed for distribtition and sessional papers.

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

Printed for distribution and sessional papers^

CONTENTS OF VOLUME 6.

10. Report of the Department of Trade and Commerce for the fiscal year ended March 31,
1915: Part I.—Canadian Trade (Imports in and Exports from Canada). Presented by
Sir George Foster, January 13, 1916.. ..Printed for distribution and sessional papers.

CONTENTS OF VOLUME 7.

lOa. Report of the Department of Trade and Commerce for the fiscal year ended March 31,
1915: Part II.—Canadian Trade with (1) France, (2) Germany, (3) United Kingdom,
(4) United States. Presented by Sir George Foster, 1916.

Printed for distribution and sessional papers.

10b. Report of the Department of Trade and Commerce for the fiscal year ended March 31,
1915: Part III.—Canadian Trade with foreign countries (except France, Germany, the
United Kingdom and United States). Presented by Sir George Foster, 1916.

Printed for distribution and sessional papers.

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

1916: (Part IV.—Miscellaneous Information.) Presented by Sir George Foster, 1916.
Printed for distribtition and sessional papers.

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

CONTENTS OF VOLUME 8.

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

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

to December 31, 1915, and Estimates for the fiscal year 1916-17. Presented by Sir
George Foster, 1916 Printed for distribution and sessional papers.

10/. Report of Trade and Commerce for the fiscal year ended March 31, 1915 : Part VII.—Trade
of Foreigrn Countries, Treaties and Conventions. Presented by Sir George Foster, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 9.

11. Report of the Department of Customs for the year ended March 31, 1915. Presented by
Hon. Mr. Reid, January 18, 1916 Printed for distribution and sessional papers.

CONTENTS OF VOLUME 10.

12. 13. 14. Reports, Returns and Statistics of the Inland Revenue of the Dominion or Canada,
for the year ended March 31, 1915. Part I.—Excise. Part II.—Inspection of Weights
and Measures, Gas and Electricity. Part III.—Adulteration of Food. Presented by
Hon. Mr. Patenaude, February 18, l^lfi. .Printed for distribtUion and sessional papers.

10
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CONTENTS OF VOLTTME 11.

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

Printed for distribution and sessional papers.

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

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

15c. Report on "The Agricultural Instruction Act," 1914-15, pursuant to Section 8, Chapter 5
of 3-4 George V. Presented by Hon. Mr. Burrell January 24, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 12

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

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 13.

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

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

CONTENTS OF VOLUME 14.

^ (This volume is bound in two parts.)

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

Printed for distribution and sessional papers.

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

196. Interim Report of the Commission appointed to examine into certain general conditions of

Transportation bearing on the economic problem of the proposed Georgian Bay Canal.
Presented by Hon. Mr. Rogers, April 14, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 15.

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

1, 1914, to March 31, 1915. Presented by Hon. Mr. Cochrane. February 2, 1916.

Printed for distribution and sessional papers.

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

1916 PiHnted for distribution and sessional papers.

20b. Railway Statistics of the Dominion of Canada, for the year endtil June 30. 1915. Prosonted

by Hon. Mr. Cochrane, April 4, 1916.. ..Printed for distribution and sessional papers.

CONTENTS OF VOLUME 16.

20c. Tenth Report of the Board of Hallway Commissioners for Canada, for the yonr tMulInc

March 31, 1915. Presented by Hon. Mr. Co«>hrane, February 2. 1916.
Printed for distribution and sessional papers.

ZOd. Tcli-plioni- Statistics of lliu Dominion of Canada, for the year ended June SO. 19l.^ Pre-

sented by Hon. Mr. Cochrane, April 13, 1915.
Printed for disliHbuliOH and sessional papers.

SOo. RxprcHH .StfttlHtlcH of tin* Dominion of Caniula, for the ynir «>n«lt<il Juno SO, l!>ir«. I'li-.-nMitcd

by Hon. Mr. Cochrane, April 13, 1916.. ..Printed for dislnhudon and srsnionat |(H|»i-ra.

80/- Telegraph .Statl«tlcn of iUoi Dominion of Canada, for th»< your cHiI.mI June SO. IStC. Pr©-

Sontud by Hon Mr ( 'oclirain', M;iv 16, 1916
I'rintrd for dialribulion and nt.nsional |to|itfra.

11
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CONTENTS OF VOLUME 17.

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

Printed for distributi07i and sessional papers.

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

on the registry books of the Dominion of Canada on December 31, 1915. Presented by
Hon. Mr. Hazen, 1916 Printed for distribution and sessional papers.

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

Printed for distril)titio7i and sessional papers.

CONTENTS OF VOLUME 18.

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

CONTENTS OF VOLUME 19.

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

1915. Presented by Hon. Mr. Roche, January 13, 1916.

Printed for distribution and sessional papers.

25b, Annual Report of the Topographical Surveys Branch of the Department of the Interior,
1914-15. Presented by Hon. Mr. Roche, May 1, 1916.

Printed for distribution and sessional papers.

CONTENTS OF VOLUME 20.

25c. Report of progress of stream measurements for the calendar year 1915. Presented by
Hon. Mr. Roche, 1916 Printed for disti'ibution and sessio7ial papers.

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

CONTENTS OF VOLUME 21.

25e- British Columbia Hydrographic Surveys . . . .Printed for distribtition and sessional papers.

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

Z5ff Report of the Chief Medical Offlcer Department of the Interior, for 1915.
Printed for distributio7i and sessional papers.

CONTENTS OF VOLUME 22.

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

Printed for distribution and sessional papers.

26a. Summary Report of the Mines Branch for the calendar year 1914. Presented by Hon. Mr.
Roche, 1916 Printed for distribution a7id sessional papers.

CONTENTS OF VOLUME 23.

27. Report of the Department of Indian Affairs for the year ended March 31, 1915. Presented
by Hon. Mr. Roche, January 19, 1916. .PrtJi^cd for distribution and sessional papers.

28. Report of the Royal Northwest Mounted Police, 1915. Presented by Sir Robert Borden,
January 19, 1916 Printed for distrib^ition and sessional papers.

CONTENTS OF VOLUME 24.

29. Report of the Secretary of State of Canada for the year ended March 3>, 1915. Picsented
by Hon. Mr. Blondin, February 28, 1916.

Printed for distribution and sessional papers.

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

CONTENTS OF VOLUME 25.

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

31. Annual Report of the Civil Service Commission of Canada for the year ended August 31,
1915. Presented by Hon. Mr. Patenaude, 1916.

Printed for distribtUion aiid sessional papers.

12
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CONTENTS OF VOLUME 26.

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

Printed for distribution and sessional papers.

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

Printed for distribution and sessional papers.

34. Report of the Minister of Justice as to Penitentiaries of Canada for the fiscal year ending
March 31, 1915 Printed for distribution and sessiotta'l papers.

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

Printed for distribution and sessional papers.

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

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

Printed for distribution and sessional papers.

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

Printed for distribution a?id sessional papers.

CONTENTS OF VOLUME 27.

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

Printed for distribution and sessional papers.

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

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

38a. Supplement to the Report of the Naval Service—Contributions to Canadian Biologj-, 1914-
15. Presented by Hon. Mr. Hazen, 1916.

PHnted for distribution and sessional papers.

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

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

Printed for distribution and sessional papers.

40. The Report of the Joint Librarians of Parliament. Presented by Hon. Mr. Speaker.
January 13, 1916 Sot printtd.

CONTENTS OF VOLUME 28.

41. Copies of Orders In Council authorizing Regulations for the DepartmMit of Naval Servlca

In accordance with Section 47, Chapter 43, 9-10 Edward VII, as follows;

—

P.C. 2864, dated the 4th December. 1915, Payment of Separatlpn Allowance In th«

case of Warrant OfTlcerB.

P.C. 3009, dated 21st December, 1915, with reference to applloatlon of th« N.uul
Dlsclpllno Act. etc., for the Uovernment of the Naval Volunteer Force.

P.C. 63/422, dated 15th October, 1915, with r^feroiuc to ap|H>liitnu>nt of AjwlsHant

Paymasters In charge.

P.C. 2267, datod 25th September. TJir., with ri'fi>r«ni-e to rcBUlutions for pttyin< nt

of " Detained Pay."

P.C. 93/2151. dated 17th September, 1915, with reference to ftlUnvixiu-ra to ottlocra

and men <nii)loy«'d on coding antl dt'codlng duties, etc.

P.C. 1712, (latfd 2lMt July. 1915. with reference to acheme of pensloiui for ofttifra

and men of the Royal Canadian Forces, etc.

i:t
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CONTENTS OF VOLUME 28—Continued.

P.C. 74?, dated 13th April, 1915, with reference to institution of the ratings of

rangetaker first and second class in the Royal Canadian Navy.

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

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

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

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

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

42. Copies of Proclamations, Orders in Council and Documents relating to the European War.
Presented by Sir Robert Borden, January 18, 191G Not printed.

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

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

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

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

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

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

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

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

50. Return of Orders in Council which have been published in the Canc.da Gazette, between
the 12th January, 1915, and the 3lPt December, 1915, in accordance with the provisions
of Section 5 of "The Dominion Lands Survey Act," Chapter 21. 7-8 Edward VII. Pre-
sented by Hon. Mr. Roche, January 25, 1916 Not printed.

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

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

53. Return of Orders in Council passed under the provisions of Section 18 of Chapter 63,
Revised Statutes of Canada, " An Act to provide for the Government of the Yukon
Territory." Presented by Hon. Mr. Roche, January 25, 1916 Not printed.

54. Return showing lands sold by the Canadian Pacific Railway Company during the year
which ended on the 30th September, 1915. Presented January 25, 1916... 2Vot printed.

14
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CONTENTS OF VOLUME 2S—Continued.

55. Return called for by Section 88 of Chapter 62, Revised Statutes of Canada, requiring that
the Minister of the Interior 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. Presented by Hon. Mr.
Roche. January 25. 1916 Xot printed.

56. Copies of General O.'-ders promulgated to the Militia for the period between November 25,
1914, and December 24, 1915. Presented by Sir Sam Hughes, January 26, 1916.

Xot printed.

57. Statement of Superannuation and Retiring Allowances in the Civil Service during the year
ending 31st December, 1915, showing name, rank, salary, service, allowance and cause
of retirement of each person superannuated or retired, also whether vacancy is filled

by promotion, appointment or by transfer, and the salary of any new appointee. Pre-
sented by Sir Thomas White, February 1. 1916 Not printe±

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

59. Statement of the affairs of the Royal Society of Canada, for the year ended April 30.

1915. Presented by Sir Thomas White, February 1, 1916 Not printed.

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

Not printed.

61. Statement of Receipts and Expenditures of the National Battlefields Commission to 31st
March, 1915, as required by 7-8 Edward VII, Chapter 57, Section 12. Presented by Sir

Thomas White, February 1, 1916 Not printed.

62. Statement of Temporary Loans, Dominion of Canada, outstanding December 31, 1915.

Presented by Sir Thomas White, February 1, 1916 Not pritited.

63. Statement of Governor General's Warrants issued since the last session of Parliament on
account of 1915-16. Presented by Sir Thomas White, February 1, 1916.. Not printed.

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

65. Detailed Statement of all remissions and refunds of the tolls or duties for the fiscal year

ending 31st March, 1915. Presented by Hon. Mr. Blondin, February 2. 1916.
Not printed.

66. Return to an Order of the House of the 8th March, 1915, for a return showing the quantity

of Oliver equipments purchased since 1st August, 1914, the persons from whom they

were purchased, the price paid to each contractor, and the dates of iheir delivery. AI.«o

a copy of all complaints received from any quarter in regard to the equipment, and of

any action, departmental or otherwise, taken in regard to the same. Presented 3rd

February, 1916.

—

ilr. Macdonald Not printed.

67. Return to an Order of the House of the 1st March. 1915. for a return showing the amount
of dredging done in the county of Inveine.ss since IS^H, up to the present; where suoh

dredging was done, the quantity of dredging done in each place, and diaes on which

such dredging was done, also the cost In each case of such dredging. I'rosented Feb-

ruary 3, 1916.

—

Mr. Chishohn {Inverntsa) Not printed.

68. Return to an Order of the Hou.se of the 17th March, 1915. for a copy of all r«-port8, oorro-

spondence and other communications between the Department of Customs and Aucuste

Dcsjardins, of St. Denis de Kamournska. since his appointment i\s a prevt-ntivo oflUtT

of that Department. Presented by Hon. Mr. Held, February S, 1916.— .Wr /.upoiNfc

(Kamouraska) .Vof pr-«Mlftt

69 A detailed statement of all bonds or securities registered In the Deparlmont of the Secre-

tary of State of Canada, since last return (IBth February. 1915) Bulnnlttid to th* Par-

liament of Canada under Section 32 of Choper 19 of the ItevNod ."-'tatutis of Ottn.ida,

190G. Presented by Hon. Mr. Ulondln, February S, 1916 Not prinit^d.

70 Annual return respecting Trade Unions under Chapter 126. RS.C, 190«. l'r««ented by

Hon. Mr. Hlondin. F.hruary 3, 1916 .V«»f pfinlrd.

71 Uetuin to an Order of the House of the 22nd March, 1915, for » copy of nil l<>tl<)rm.

dt^Mliaiches, corri'spondrnce, potlllons. refommendntlonn. tendera. otc . rrlatlnn to th«

purcliaMo of the land for the Quaranttne de li^vim. Prraented February 3. 1$16, -Vr.

Uouratiaa Sot printed.
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72. Certified copy of a report of the Committee of tlie Privy Counojl, approved by His Royal
Highness the Governor General on the 7th February, 1916, appointing Robert A. Pringle,

of the city of Ottawa, one of His Majesty's counsel learned in the law, and His Honour
D. B. MacTavish, Judge of the County Court for the County of Carleton. a Commission,
under the Inquiries Act, to conduct an inquiry into and concerning the origin of the

recent disastrous fire which destroyed the rarliament Buildings at Ottawa. Presented
by Sir Robert Borden, February 7, 1916 Not printed.

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

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

origin of the fire which destroyed the Central Parliament Building at Ottawa, on Thurs-
day, 3rd February, 1916. Presented by Hon. Mr. Rogers. May 16, 1915.

Printed for sessional papers only.

73. Copy of Order in Council, No. P.C. 162, dated 29th January, 1916,—Establishment of the
rank of wireless operator in the Royal Naval Canadian Volunteer Reserve and regula-
tions for the proper government thereof. Presented by Hon. Mr. Hazen, February 7,

191C Not printed.

74. Copy of Orders in Council, No. P.C. 183, dated Slst January, 1916,—Regulations govern-
ing the payment of allowance to officers of the Royal Canadian Naval Service acting
as interpreters. Presented by Hon. Mr. Hazen, February 7, 1916 Not printed.

74a. Copy of Order in Council No. P.C. 54/601, dated 16th March, 1916, authorizing payment
of messing allowance to Royal Naval Reserve OflScers. Presented •by Hon. Mr. Hazen.
M:irch 2it. 191G . . .! Not printed.

75. Communication from the Acting High Commissioner for Canada in London, Sir George
Perley, enclosing a report on the Canadian Hospital at Dinard by Dr. Rallier du Baty,
Chief Surgeon at the said hospital. Presented by Sir Robert Borden, February 7, 1916.

Printed for sessional papers only.

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

—
" That with a view to increasing the power of the Allies in the

prosecution of the war. His Majesty's Government should enter into immediate con-
sultation with the Governments of the Dominions in order with their aid to bring the
whole economic strength of the Empire into co-operation with our Allies in a policy
directed against the enemy." Presented by Sir Robert Borden, February 7, 1916.

Printed for distribution and sessional papers.

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

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

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

Printed for sessional papers only.

80. Certified copy of a report of the Committee of the Privy Council, approved by His Royal
Highness the Gove; nor (General on the 15th April, 1915, giving authority for the renewal,
from the 31st March, 1916, of the agreement between the Dominion Government and
the Province of Alberta for the service of the Royal Northwest Mounted Police in that
province. Presented by Sir Robert Borden, February 10, 1916.

Printed for sessional papers only.

81. Certified copy of a leiiort of the Committee of the Privy Council, approved by His Royal
Highness the Govi^rnor General on the 21st May. 1915, giving authority for "the renewal,
from the 31st March, 1916, of the agreement between the Dominion Government and the
province of Saskatchewan, for the services of the Royal Nortliwest Mounted Police in
that province. Presented by Sir Robert Borden, February 10, 1916.

Pnntcd for sessional papers only.

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

—

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

—

Air. Turriff Not printed.

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

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

85. Report of d^Ugation representing the Government of Canada at the Xinth Annual Con-
gre.^s held under the aus, ices of the World's Purity Federation at San Francisco, July
18-24, 1915. Pi-esented by Sir Robert Borden, February 16, 1916 Xot printed.

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

—

Sir WilfHd Laurier Not printed.

87. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-
grams and other documents relating to the purchase by the Government of the several
pa: eels of land now comprised in the Experimental Farm at Rosthern, Saskatchewan.
Presented February 22, 1916.

—

Hr. McCraney Not printed.

88. Return to an Ord:r of the House, of the 7th February. 1916, for a return showing the
names and post office addresses of all applicants for bounty under the Deep Sea Fish-
erit-s Act, from the districts of Ecum Secum, Marie Joseph, Spanish Ship Bay, and Lis-
con-.be, ccaity of Guysborough, N.S., for the years 1912, 1913, 1914 and 1915, distin-
guishing between applications that have been accepted and the bounty paid, and tliose
that have bsen rejected, and also the reasons for such rejections, if any. Presented
February 22, 1916.

—

Mr. Sinclair Not printed.

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

—

Mr. Marthi iRegina) Not printed.

90. Return to an Order of the House, of the 7th February, 1916, for a return showing a copy
of the pro^pf" tus, lat'S o" inteic^t. the effective interest, the net yield, comnvssion
charges, printing charges and other charges, in connection with the Governnu'iil
Domestic Loan of <aie hundred million dollars, and also in connection with the loan of
forty-five niillicn dollars made at New York in 1915. Presented February 22, 1916.

—

Mr. Maclean (Halifax) Not printitd

91. Return to an Order of the House of the 7th February, 1916, for a retiun showing tlie

number of subscribers in the (;(i\enimi'Mt Doint'stic Loan of one hundred niillioii dolhua
which w( re in tlie sum of $1,000 or under, and the number of other subscriptions in

multli les of $1,000. Presented February 22, 1916.

—

Mr. Maclean (Halifax).
Not printed.

92. Return to an Oii'er of the House of the 8th March. 1915. for n return show ins:— 1. From
how many Mi'ms or private Individuals the Government, or any Uepartineiit of tl»*

tloveriiwu nt, haH ordertd irousors, broechts, and pantaloons ainvo the Isi of July, 19U.'
2. Tlio names of theso Arms? 3. How many trousers, breeohes and puntnloons h;ivo
b •( n ordered frtim each firm? i. How many oach flrni hii.s dt'llvt»red up to date? 5.

How many laih llrni has yet to deliver? 6. The prlco t-uch flrni la receiving for tbesd
tidUHiTH, lirceclics anil pantuloon.s. I're.seiit.'d !•'' I'l u.ny L'l. I'.i I (1 -.Mr. Chiaholiii
(Inverness) . .Not pHnietL

93. Return to an Order of tlio House of the Stli Maich. 1915. foi a r. turn hliow ihk th«> nujnliiT
of aiipoliilin filH to llic IriHili' S<rvl<e ami to th«< (Mitslilo Service sinco Octobor. 1911, of
perMOiiH resident In the couiit.v of Wright, the nundii-r of dlNiiiHsals fron- tho ii<<rvicd

sliire October, 1911; tlio nuinlier of reMlKiiatlons from tht> service alno«» nlH>ve dntt*;

with the names of parties at whose reiiiiest mich rfHlmmtlnns, If .'iny. wtTP tomlerod.
Presented K.bruary IM. 1916. Mr. l><vliii Not pnntrd.
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94. Return to an Order of the House of the 8th April, 1915, for a return showing:—1. The
names of the persons who have successfully passed the Civil Service examination in the

province of Quebec since the establishment of the Civil Service Commission. 2. The
number of such persons who have been called upon to enter the Civil Service. 3. The
number in each grade of those who have pased such examinations with success. Pre-
sented February 24, 1916.

—

31r. Boulay Not printed.

95. Return to an Order of the House of the 3rd February, 1916, for a copy of all documents,
papers and telegrams in any way referring to the application of Aenas McKinnon, of

Iron Mines, Inverness County, for the Fenian Raid Veteran Bounty. Presented February
24, 1916.

—

Mr. Chishohn (.Inverness) Not printed.

95a. Return to an Order of the House of the 14th February, 1916, for a copy of all telegrams,

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

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

—

Mr. Chisholm (Inverness).
Not printed.

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

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

same. Presented February 24, 1916.

—

Sir Wilfrid Laurier Not printed.

97. Return to an Order of the House of the 29th March, 1915, for a copy of all letters and
telegrams, or any other written communications which passed between the Minister of

Railways and Canals and J. C. Douglas, Esq., M.P.P., of Glace Bay, Nova Scotia,

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

grams between the Minister of Customs and Public Works, and the Postmaster General,

and the said J. C. Douglas during the above period, in respect to the dismissal, appoint-
ment or restoration to office of Government officials. Presented February 24, 1916.

—

Mr. McKenzie Not printed.

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

Presented February 24, 1916.

—

Mr. Macdonald Not printed.

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

all reports upon the depths of water in the different locks in the East River of Pictou,

improvements, and of all correspondence and recommendations in regard to changes on
the plans therefor. Presented March 13, 1916.

—

Mr. Macdonald Not printed.

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

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

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

1915. Presented February 24, 1916.

—

Mr. Macdonald Not printed.

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

1916.

—

Mr. Chisholm (Inverness) Not printed.

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

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

—

Mr. Macdonald Not printed.

102. Return to an Order of the House of the 22nd March, 1915, for a copy of the petition

addressed to the Post Office Department for the establishment of the rural mall delivery
route in the county of Shefford, known as Warden No. 1, and of all letters, telegrams
reports and other communications connected therewith. Presented February 24, 1916.

—

Mr. Boivin Not printed.

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

—

Mr. Douglas Not printed.

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

—

Mr. Douglas Not printed.

104. Return to an Order of the House of the 25th March, 1915, for a copy oi all letters, papers,
petitions, reports and other documents relating to the establishm'jni of a rural mail
delivery route, for the i)urpose of giving postal service to the districts of Hodson and
Toney MilLs, county of Pictou. Presented February 24, 1916.

—

Mr. Macdonald.
Not printed.
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105. Return to an Order of the House of the 3rd February, 1916, for a copy of all correspond-
ence, letters, telegrams and memorials received by the Honourable Postmaster General
or the Right Hon. Sir Robert L. Borden, since January 1, i912, relating to the contract
for carrying_the mail across Lemon Ferry, in the county of Richraona, N.S., and also of
all replies thereto. Presented February 24, 1916.

—

Mr. Kyte A"o£ printed.

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

—

Mr. Lemieux.
Not printed.

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

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

—

Mr. McKensie Not printed.

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

—

Mr. Lapoint-e {Kamouraska) Not printed.

xU9. Return to an Order of the House of the 3rd February, 1916, for a copy of all correspond-
ence, memorial.s, letters and telegrams received by the Honourable Postmaster General
or the Right Hon. Sir Robert L. Borden, in 1915, relating to the contract for carrying
the mails between Roberta, in the county nf Richmond, and West Bay, in the county
of Inverness, N.S., and also of all replies thereto. Presented February 24, igi*?.

—

Mr.
Kyte Not printed.

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

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

1916.

—

Mr. Buchanan Not printed.

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

—

Mr. Mmlcan
(Halifax) Not printed.

112. Return to an Order of the House of the 7th February, 1916, for a return showing the
total amount of duties rebated to importers during the present fiscal year up to Decem-
ber 31, i;il5, with the particulars thereof. Presented February 25, 1916.

—

Mr. Maclean
(Halifax) Not printsd.

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

—

Mr. Mac-
leayi (Halifax) Not printed.

114. Return to an Order of the House of the 7tli Febiuary, 1916, for a copy of all corresi>ond-
ence, telegrams, or other communicatioti.s between the nfllcers of the customs at North
Sydney, N.S., or any of them, and tlie Oepartmvnt of Customs. In respect to the rcntlnt
of a room or rooms for the i)Ui poses of tlie said dcpartmi^nt at North Sydney. Pre-
sented February 25, 1916.

—

Mr. Mackenzie (Halifax) Not prinlrd.

115. Iteturn to an Order of the House of the 7th February, 1916, for a return showing: tha
revinue I'olli-ctcd during Iho pre.si'iit tlsral ycur up to Slsl Deoember, 1915, from tli«

importation of tlie following chis.sos of dutiable articles, and iiiidrr tho divisiuiis of
fJeneral TarllT, Prefi lontlal Tariff, and .Snitax Tariff, toKetluT wllh tl\i» <iuantltit<9 iind
values of such Importations: Iron ore. Iron und steiM and mnnuraiturea of Iron and
Ktcel ; cotton and cotton rnnnufacturea ; K-alher and nianufaoture.s of louther; wool and
manufacluieH of wool; i-oal, niuMKaiieHe; stinc; ouppi-r ; nieat.s ; vkkh juuI butter.

W'lieio any of tho above llnn.s are num -roiiHly Hubdivldeii In tho cumoms return, the
principal Item.M of Imports as to quantity, valui' and revenue need only be Riven. Pre-
sented February 25, 1916.— Afr. MacUan {Hulifax) Not primed.

116. Return to nn ndilrcvs to Wis Itoyal HlBhnecH the ijovornor General, of the 7th Kebrviary,
1916, for a i-opy of all forrisp(>inli>n.-e, evldciu-i>, n-portn. ntrinoranda atui t>iilem In

Council relative to the disml.'.sal of Charles McCarthy from tho cuHtomH service at the
I'ort of llalirax, and In reaped to hlH reHiorailon to ofhoe. Projiented February '.'&, 1916,—Afr. Matlfun (Hntifiix) Sol prtni^^L
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117. Return to an address to His Royal Highness the Governor General of the 7th February,
1916, for a copy of all evidence, reports, memoranda or Orders in Council, relative to

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

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

—

Mr. Maclean
(Halifax) Not printed.

118. Return to an Order of the House of the 9th February, 1916, for a copy of all correspond-
ence and reports relating to the closing of the Customs Preventive Station at Vicars,

Quebec ; the opening of Customs House Offlce or Preventive Station at Frontier, Quebec,
county of Huntingdon, and subsequent protest against the closing of the offlce at "Vicars.

Also for a return showing reports since 1912 of inspectors and collector as to the admin-
istration and ability of Preventive Officer of Customs John W. Curran, recently dis-

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

—

Mr. Maclean (Halifax).
Not priiited.

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

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

—

Mr. Macdonald Not printed.

120. Return to an Order of the House of the 14th Ferbuary, 1916, for a return showing the

different rural mail routes in the constituency of Qu'Appelle, their location and date of

establishment, and all rural mail routes now being established or under consideration

at the present time in the same constituency. Presented February 25, 1916.

—

Mr.
Thomson (Qu'Appelle) Not printed.

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

1916.

—

Mr. Demers Not printed.

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

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

—

Mr. Mdcdonell Not printed.

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

—

Mr. Chisholm (Inverness) Not pri7ited.

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

—

Mr. Chisholm (Inver^iess) Not pHnted.

12.'i. Return to an Order of the House of the Sth March, 1915, for a return showing tha
amounts of money expended, in construction worl< or repairs, apart from salaries paid
to pe: manent or yearly officials or employees in the Departments of Public Works, Rail-
ways and Canals. Militia and Defence, Marine and Fisheries, and Agriculture, within
the county of Cumberland, during the fiscal years 1896 to 1911, both inclusive, together
with the particular puipose of each expenditure, and where experided. Presented Feb-
ruary 28, 1916.— Mr. Rhodes Not printed.

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

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

—

Mi: Bouhiy.
Not printed.

128. Return to an Order of the House of the 3rd February, 1916, for a copy of the report of
the investigation held in the case of Messrs. Nazaire Morin and Napoleon Hubert, of
Ste. Florence, county of Matane, bearing the number 10083 of the records of Mr. Alward,
of Moncton. Presented March 1, 1916.

—

Mr. Boulay Not printed.

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

—

Mr. Boulay.
Not printed.

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

—

Mr. Boulay.
Not printed.

SO
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131. Return to an Order of the House of the 7th February-, 1916, for a copy of all letters, tele-

prams, evidence of witnesses at the investigation, and reports thereon, in relation to
the claim of Alexandre D. Doucet, of Beresford, N.B., for cattle killed on the Inter-
colonial Railroad on May 25, 1915. Presented March 1, 1916.

—

Mr. Turgeon.
Not printed.

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

—

Mr. Carvell Not printed.

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

—

Mr. Carvell Not printed.

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

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

—

Mr. Sinclair Not printed.

134. Return to an Order of the House of the 3rd February, 1916, for a copy of all documents,
letters and petitions in the possession of the P^ilway Department relating to the dis-

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

—

Mr. Chisholm (Inverness).
Not printed.

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

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

1916.

—

Mr. C'ojjp Not printed.

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

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

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

coimection therewith. Presented March 1, 1916.

—

Mr. Macdonald Not printed,

137. Return to an Order of the House of 3rd February, 1916. for a copy of all telegr:ima.

letters and otlier documents in connection with repairs to wharf at Shag Harbour, Shol-
burne County, N.S., during tlie years 1915 and 1916. Presented March 1. 1916.

—

Mr.
Law Not printecL

138. Return to an Order of the House of the 7th February, 1916, for a copy of all tetters, tole-

granis and otlier papers or documents In the possession of the Department of t'ubUo
Works relating to a rt^juest made by the Nova Scotia HistorU-al Society for pernussion
to place a m<-nvorlal tablet lomtneinorating the luto UfV«-reiid I>r. James MacitreKOr. on
the post odlco building. New UhiaBow, N.S. Presented March 1. 1916.

—

Mr. Sinclntr.

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

Who had tlie contract or coritrailH for supplle.s, iiieuts and other provL-ilxiiM required for
the dredges of tliu Department of Public Works, workluK In the Knst Hlvcr of I'lotou

or elHewhere In I'lctou I'ounty, durlnu the yeurit 1914 and I'JKi, reaitectlvely. 2.

AiiiuuntH paid respectively to each of auld tenderers. I'retfenletl March 1. 1916- Mr.
MacduHald Not printtd.

140. Iloturn to an Order of the House of the 7th Febrnnry, 1916, for k return showtnK all

HuniH of money expended durlnic the present flHcal year to I >oct*inl>er 31. 19IS, liy the
Depart ntent of Public Works, respectively, for public buiUtln;;s, harbours anil rivers,

roads and bridges, telegraph anil telephone lines, dredging, and for inlseelluneous imr-
poses, cliarKcable to Ineomo. showing suld expenditure unilor the above headings and
by provinces. Presented Mareti 1, 1916. --.Ur. Mm-ltmH (llati/ax) Sot pitntfd,
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141. Return to an Order of the House of the 7th February, 1916, for a return of all sums ol
money expended, respectively, during the present fiscal year by the Department of

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

—

Mr. Maclean (Halifax) Not printed.

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

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

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

—

Mr. Law Not pointed.

143. Return to an Order of the House of 7th February, 1916, for a copy of all letters, papers,
telegrams, pay-sheets, pay-rolls, receipts and documents of all kinds whatsoever in con-

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

—

Mr. Carroll Not printed.

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

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

—

Mr. Copp Not printed.

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

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

—

Mr. Maclean (Halifax) Not printed.

146. Return to an Order of the House of 7th February, 191*6, for a return showing the names
of all medical officers appointed and employed for immigration or quarantine purposes
at Halfax, St. John, Quebec, Montreal, Toronto, Winnipeg, Regina, Calgary, Edmonton,
Vancouver and Victoria, together with the date of appointment of each, their salary, and
in each case designating whether they or any of them are still in the service of the
Government, and when not, the date when the service ceased. Presented March 1, 1916.—Mr. Maclean (Halifax) Not printed.

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

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

The figure of each of such contracts, and the name of the tenderer to whom each of
such contracts has been awarded, and for what sum. 3. If any contracts were given
without tender. If so, to whom, and for what amount. Presented March 2, 1916.

—

Mr. Seijnin Not printed.

148. Return to an Order of the House of the 21st February, 1916, for a copy of all correspond-
ence and telegrams exchanged between the Labour Department and the workingmen at
Thetford Mines prior, during, or after the last strike in that vicinity, and of all other
papers relating thereto. Presented March 2, 1916.

—

Mr. Verville Not printed.

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

150. Return to an Address to His Royal Highness the Governor General, of the 3rd February,
i;il6, for a copy of all Orders in Council passed since 4th August, 1914, dealing with
members of the Canadian Expeditionary Forces in the following particulars: Pensions
to partially or totally disabled soldiers or their dependents ; money allowances or other
provision made for the support or care of partially or totally disabled returned soldiers

;

and i,ay allowances or other consideration to dependents of soldiers while on active ser-

vice, ;!nd after their return from active service, because of disablement from any cause.
Presented March 3, 1916.

—

Mr. Oliver Printed for sessional papers only.

151. Return to an Order of the House of the 3rd February, 1916, for a return showing the
names of all medical officers employed and designated in the years 1914 and 1915, In
the examination of recruits in tlie county of I'iotou, and of any changes in the list of
said officers In said period. Presented March 3, 1916.

—

Mr. Macdonald. . ..Not printed.

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

—

Mr. Law Not printed.

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

Presented March 3, 1916.

—

Mr. Carroll Not printed.
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154. Return to an Order of the House of the 1st March, 1915, for a return showing the namei

and addresses of all persons who received bounty. Raid Bounty was paid in the county
of Halifax, N.S., to date. Presented March 3, 1916.

—

Mr. Maclean (Halifax).
Not printed.

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

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

—

Mr. ChUholm (Inver-
"e«s) Not printed,

156. Return to an Order of the House of the 22nd March, 1915, fbr a return showing the
names and addresses of all persons who received bounty under the provisions of the
Fenian Raid Volunteer Bounty Act, in respect of services rendered in the county ol
Richmond, Nova Scotia ; and the names and addresses of all whose claims for bounty
have been rejected, and the reasons for rejecting the same. Presented March 3, 1916
^r- Kyte ^o't printed.

157. Return to an Order of the House of the 23rd February, 1916, for a return showing the
names of all shell inspectors employed in and about the Nova Scotia Steel Company,
and the other factories producing shells at New Glasgow, in the county of Pictou. Pre-
sented March 3, 1916.

—

Mr. Macdonald i^ot printed.

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

—

Mr. Boyer iVof printed.

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

160. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-
grams and other documents in connection with repairs, upkeep and watchman's services
on patrol boat A, Captain Blackford, while laid up at Shelburne, N.S., during the month
of December, 1914, and subsequent months until ready for sea in 1915. Presented
March 6, 1916.

—

Mr. Law Not printed.

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

grams and other documents in detail, showing expenses, mileage and disbursements ol
Joseph W. v. Wilson, of Barrington, N.S., as fishery guardian in Shelburne, N.S.. dur-
ing year 1915. Presented March 6, 1916.

—

Mr. Law Not printed.

162. Return to an Address to His Roj'al Highness the Governor General, of the 3rd February,
1916, for a copy of all Orders in Council, letters, telegrams, reports and other dooumenta
in connection with the commandeering of wheat about the 27th November, 1915. and in
connection with the disposal of such wheat. Presented March 6, 1916.

—

Mr. KnoxcUs.
Not printrti

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

—

Mr. Knowlea Not printed.

163. Return to an Order of the House of the 21st February, 1916, for a return showing the
different rural mail routes In the constituency of Reglna. their location and diitf ol
establishment, and all rural routes under consideration at the present time In suld i-on-

stituency. Presented March 7, 1916.

—

Mr. Martin (lieuina) S'ot prinlfiL

164. Return to an Order of the House of the 7th February, 1916, for n copy of all tendera,
offers, letters, telegrams, enginerr's reports and other documenta rclatinf; to 0\« i-on-

Btruction of a breakwater or boat hail>')iir at Nortli Kake, Prince Edward Ishmd Pre-
sented March 7, 1916.

—

.Mr. Jlmjhtu, (Kinija, P.K.I.) Sol printrd.

165. Return to an Order of the House of the 2Srd February, 1916. for a return showing the
names of all persons who worked at the repairing of the wharf at Hivl^re Ou< llo tlurtng

the summer of 1915 witli a statement of their nccupatlons and tho ami)untji paid to ilioiii.

reHj)ectlvely. PreH.nifd March 7, I'.Ut! — .lf>- Ltipoinlr ( Kamouruaka) . . ..Sot printed.

160. Return to an Order of the House of tlie 3rd Kebruary. 1916. for n copy of nil Ultora,
telegrams and other documents relative to rrpalrn on the lluntov^r ut Cape Negro, Shel-
burne County, N.fl., In 1916. I'reMenttd March 7. 1916.

—

Mr. Law .Vi>r printed.

107. Return to un Order of the House of the .Ird February, 1916, for a (->o|>y of all letti<ra,

piijiers, pay-rullH, ti-loKi'aniH and curreHitunilniu-e In (<<>iin(H<tlun with thp r'\|M<ii(li(urr of,

and rei-elptM and vuiicln'r« for n>on««y« luild fur. the building of n whiirf or Mot-kliig nt
the head of lUllovllle. Yarmouth ('utility. N.S. I'reauntod March 7. li)l«i JUr. I.iiw>.

•Vol print^L
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168. Return to an Order of the House of the 16th February, 1916, for a copy of all letters.

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

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

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

March 7, 1916.

—

Mr. Boyer Not printed.

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

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

Presented March 7, 1916.

—

Mr. Gauvreau Not printed.

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

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

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

Revenue; with a copy of all invoices. Presented March 7, 1916.

—

Mr. Lanctot.
Not printed.

171. Return to an Order of the House' of the 3rd February, 1916, for a copy of all documents,
title deeds, papers, notarial deeds or private writings in connection with the sale, dona-
tion or transfer, by the estate of Alex. Fraser, of Rivi&re du Loup, to the Government
or the Railway Department, for the Intercolonial, the lot of land or pait of the lot of
land, at the east of the Intercolonial bridge at Riviere du Loup, at a place called Gauv-
reau Yard; also of all correspondence in this connection. Presented March 7, 1916.

—

Mr. Gauvreau Not printed.

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

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

—

Mr. Seguin.
Not printed.

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

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

—

Mr. Chishohn (Inverness) Not printed.

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

papers, telegrams and documents of all kinds whatsoever in connection with the tenders
and awarding of the contract for carrying the mails between the tram cars and the

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

—

Mr. Carroll.
Not printed.

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

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

—

Mr. Maclean (Halifax) Not printed.

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

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

—

Mr. Chishohn (Inverness) Not printed.

178. Return to an Order of the House of the 21st February. 1916, for a detailed statement of
all war orders obtained by the Dominion Steel Corporation of Sydney, Nova Scotia.
Presented March 10, 1916.

—

Mr. Lemieux Not printed.

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

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

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

—

Mr. Lemieux Not printed.

182. Return to an Address to His Royal Highness the Governor (general of the 3rd February,
1916, for a copy of all Orders in Council, letters, telegrams, reports and other documents
regarding the i)rnposed public building in I'rince Rupert for post office and other pur-
poses, and regarding the land proposed for such public building and the purchase of
such land. Presented March 13, 1916.

—

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

—

Mr. Pugsley Not printed.

184. Return to an Order of the House of the 2.3rd February, 1916, for a copy of all reports
and documents concerning the surveys made by the Federal Government during the
autumn of 1914 of Lake Matapedia and the river of the same name down to the village
of Amqui. Presented March 13, 1916.

—

Mr. Lapointe (Kamouraska) , . ..Not printed.

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

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

—

Printed for distribution and sessional papers.

186. Return to an Order of the House of the 16th February, 1916, for a copy of all letters,
petitions, correspondence and telegrams between the Government, the engineers, and all
other persons concerning the building of the post office at Rigaud ; also of the amounts
of money paid to divers persons for such building, furnishing, the land, the care of the
grounds and other works. Presented March 15, 1916.

—

Mr. Boyer Not printed.

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

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

—

Mr. Buchanan Not printed.

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

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

1916.

—

Mr. Macdonald Not printed.

189. Return to an Order of the House of the ISth March, 1915, for a copy of all petitions,
telegrams, communications and other documents relating to the dismissal of Mr. Hubert
Paquin, jjostmaster of St. Gilbert de Portneuf. Presented March 16, 1916.

—

Mr. Dtlisle,

Not pi inted.

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

petitions, correspondence and telegrams, exchanged between the Government, its liuiulry
Commissioner, Mr. G. H. Bergeron, and all other persons, concerning the inquiry, the
dismissal and replacing of the postmasters of tlie different post ottlces mentioned below

;

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

—

Mr. Boyer.
Not printed

191. Dismis.'-al of Mr. Chl.sholm. Inspcilor of Indian Agencies, Saskatchewan.— (Senat<).
Not priHted.

192. Heturn to an C^nlei- of Itie MouMe of tlie 2Sth February. 1916, for a return showliiu :— \.

The uanuH, i.uik anrl tnllitary iiualitlcutions of the otlUer.s on the Heaihiuai ter.s St.ifT of

the iKt, 2iid and 3rd l>lviBlonal Areas, IneludinK: those on Stiiff.s of I'ainps luitl Silioola

of InHlruelion, on ( tctolier 1, 191.1. ~. The nanie« of those of the uliove who on that
date had voluntee' e<l, taken the oath and been attested for overseaa sorvloe. Pr«»}«enteil

March 20, I'jlC.—Mr. I'roulx Not printed.

193. Return to an Order of the Houae of the 21at February, 1916, for n return ahowtni- •— l.

How many persons have been employed by the Department of MlUtiii Bin.. u-

nlng of the war In the exanilnlnK. appiulHinK or testliiK of Mi;itei l:iln. suoli ic,

harneHH. fie., piiri'hased for nillltar.v purpoMeH. 2. Mow iniinv of ..u. li n , ,10

praetli-al tnideji people, cxiieitH, or otlierwJHe exp<<rleiu'ed prrH>in.s In llto rrKpeeiivo ealU
InKH conneettd with the vurloua inuterluU aa purehuaod. Prtanntrd .Miireh 30, 191<-^
Mr. Vertitlr .V.if |.i-<.ifr,t
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194. Return to an Order of the House of the 6th March, 1916, for a copy of all telegrams,
letters, petiticms and documents of all kinds referring in any way to the application of

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

—

Mr. Chisholm (Inverness) Not printed.

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

—

Mr. McKenie.
Not priitted.

196. Return to an Order of the House of the 3rd February, l916, for a copy of all letters, tele-

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

during the year 1915, under the Industrial Disputes Investigation Act in regard to the
employees of the Nova Scotia Steel Company, in the county of Pictou. Presented March
20, 1916.

—

Mr. Macdonald Not printed.

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

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

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

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

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

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

sary funds for a Government scheme of help for hotel and lodging house keepers had
been generously provided by the Canadian Government. This gave rise to the idea that
the Dominion was taking a* new step, but the fact is that no money is coming from
Canada. Of the flour sent by Canada a year ago to relieve distress in England, very
little was distributed, as poverty was in no way abnormal. Some 400,000 bags of this

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

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

the east coast because of the possibility of German naval or aerial raids. Tiie Dominion
Government acquiesced in this proposal, and the sum of $750,000, part of the proceeds
of the sale of the flour, has now been allotted for this purpose. Canada's generosity
will therefore go to alleviate the distress of a large number of better-class people, who
are direct sufferers from the war, instead of the destitute poor, for whom it was intended,
but who, it develops, were not in need of it." 2. Wliether the said article is accurate.
If not, in what respect it is inaccurate. Presented March 20, 1916.

—

Mr. Papineau.
Not printed.

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

—

" Distress Caused in England by War is Negligible.—Comparatively Small Portion
of Colonial Gifts Lsed for National Relief.—Much Went to Belgians.—War Office also
took Large Share.—Salvation Army has Scheme Requiring Canadian Co-operation.

—

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

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

England of any distress caused by the war is furnished by a report on the special work
of the Local Government Board arising out of the war, which was issued to-day as a
White Paper. The action by Noel Kershaw, dealing with the disposition of the gifta
from the Colonies, shows that only a small part of the goods allocated has been
required for relieving the distress of civilians.

"The following is the disposition of the 940,530 bags of flour received from Canada:
To the local committees for the relief of distress, 90,474 ; to the Belgian Refugees Com-
mittees, 1,691; transferred to the War Office. 99.760; further offer to the War Office,
300,000; to the Belgian Relief Commission, 443,886; sold, owing to damage, 4,719."
2. Who had charge of acceiiling delivery and the shipping nf this flour. 3. Whether
the Government have any information of the .shortage of 59,430 bags of flour, alleged in
said article. If not. what became of ihr Hour that was short. Presented Marcli 20,
1916.—Mr. /'apincau Not printed.
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199. Return to an Order of the House of the 6th March, 1916, for a return showing the amounts

contributed from the constituency of Medicine Hat for machine guns, and by whom
contributed or forwarded. Presented ilarch 21, 1916.

—

Mr. Buchanan.. ..Not printed.

200. Return to an Order of the House of the 13th March, 1916, for a copy of all letters, peti-
tions, recommendations and other documents in the possession of the Post OfHce Depart-
ment relating to the appointment of the postmaster at "West Roachdale, Guysborough
County, Nova Scotia, to take the place of J. H. McGuire, deceased. Presented March
21,1916.

—

Mr. Sinclair. . Not printed.

201. Return to an Order of the House of the 28th February, 1916, for a return showing in
detail the payment or payments amounting to $647.50, paid to P. A. Stoddart, fishery
guardian, Shelburne County, X.S., during the year ending March 31, 1915. Presented
March 21, 1916.

—

Mr. Kyte Not printed.

202. Return to an Order of the House of the 28th February, 1916, for a copy of all correspond-
ence, letters, telegrams and documents of all kinds relating to the chartering of the
vessel Starling, by the Department of Marine and Fisheries. Presented March 21, 1916.
Mr. Kyte Not printed.

203. Return to an Order of the House of the 7th February, 1916, for a copy of all documents,
letters, messages, correspondence and reports concerning a conference between the
Minister of Agriculture and certain representatives of the Mennonite Church in or about
July, 1873, and referred to in a certain letter dated 23rd July, 1S73, signed by P. M.
Lowe, Secretary of the Department of Agriculture, and addressed to Messrs. David
Klassen, Jacob Peters, Heinrich Wiebe and Cornelius Toews, delegates from Southern
Russia. Presented March 21, 1916.

—

Mr. McCraney .' Not printed.

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

—

Mr. Macdonald.
Not printed.

205. Return to an Order of the House of the 13th March, 1916, for a copy of the affidavit ot
David W. McLean, Windsor, N.S., to whom Warrant Xo. 25737 was issued for Fenian
Raid Bounty, and also a copy of all correspondence and other documents relating to th«
payment of the same. Presented March 23, 1916.

—

Mr. Macdonald Not printed.

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

—

Mr. McKqnzie Not printed.

207. Return to an Order of the House of the 20th March, 1916, for a return showing:—The
names of the 54 Canadian officers employed in the Canadian Pay and Record Office,

London, and amormts per month paid to each of them. Presented March 27, 1916.

—

Mr. Macdonald Not printed.

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

grams, petitions, directions and other documents relative to the surveys for h rnllway
under the liallway Department, which have been carried on during the past summer,
at i)oints east and west from Sunnybrae, in the county of I'lctou. I'rosonted Marrh 27,

1916.

—

Mr. Macdonald Not printed.

209. Return to an Order of the House of the 2l8t February, 1916. for r copy of all papera,
agreements, letters, telcgram.s and other docuJn.'nts rehitlng to the luoposal to puri-hase.

lease, or use of, the rnUway known a.s the Vale Kallwuy, county of IMotou. and to tit*

operation of the aanio by the Railway Department. Prest-ntod March ::7. 1916. Sir.

Mnrdunald Not printed.

210. Ileturn to an ()rdi>r of the IIouHe of the 7th February, 191C. for a return .ihowlns the
niunbiT and pnri)i>Hi' of all ccdunii.sslonjj appolnt<'<l by the tfovernnjent sliui> I'.'U. ami
the cost of oa<-h, toKCthcr with namon of llio various nifinbers of such iMininl.s.tlona,

I'resented March 27, 1916.— A/r. I'urdrti \ot printed.

2^1. Return to an Order of the House of the 6th M;»rch. 1916, for a copy of all corrrapond-
ence, Icttcis, tul<-KMiins and dot-uinonts relatlnic to tlin dlsntliuiiil or roslKnitllon of Dr.

W. T. I'utioii from tlie service of tho Voti-rlnary Inapocllon Hritnch of tlir IVpartincnt
of the Ihtrrlor, and IiIh i'i>-appoliitin<-nt anil his lut(<r dismissal or rrnlKnatlon Pre-
st-nted March i;7. 1916 .Wr. i*i<(7nin<in Sol printtd.
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211a. Return to an Order of the House of the 3rd April, 1916, for a copy of all correspondence,
letters, telegrams and documents relating to the dismissal or resignation of Dr. W. T.

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

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

Presented May 10, 1916.

—

Mr. Buchanan Not printed.

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

telegrams, letteis, bills of costs and other documents relating to the case of J. P. Dionne
against the King, before the Kxchequer Court, in which case Mr. Leo B6rube was
attorney and Mr. E. H. Cimon was counsel, both being lawyers of Fraserville. Pre-

sented March 27, 1916.—ili?-. Gauvreau Not printed

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

duction of the oflicial and public documents asl^ed for by C. A. Gauvreau, M.P., in the

case of J. P. Dionne vs. The King, and of any answers of the Minister of Justice to such
tc'f grams and letters. Presented April 10, 1916.

—

Mr. Gauvreau Not printed.

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

—

Sir Wilfrid Laurier ^ Not printed.

214. Return to an Order of the House of the 1st March, 1916, for a copy of all correspondence,
telegrams, reports and documents of all kinds relating to the visits of a fair wage
officer to New Glasgow, N.S., in connection with the schedule of wages of men employed
in works making shells at that place. Presented March 2S, 1916.—ill?'. Macdonald.

Not printed.

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

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

foreign ports. Presented by Sir Robert Borden, March 28, 1916.
Printed for sessional papers only.

216. Return to an Order of the House of the 6th March, 1916, for a copy of all correspond-
ence, accounts, vouchers, memoranda, etc., relating to the construction of a launch way
and boat house at Bear Cove Beach, Halifax County, N.S., and completed in 1914. Pre-

sented March 29, 1916.

—

Mr. Maclean (Halifax) Not printed.

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

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

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

—

Mr. Chisholm {Antigonish) Not printed.

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

—

Mr. Maclean {Halifax) Not printed.

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

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

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

To what extent the plan suggested by Colonel Crowe was adopted. If not adopted, why
not. 10. Whether the present Commandant of the Royal Military College made any
suggestions as to a change in the system of supplying clothing to the cadets. 11. It
so, the changes which he suggested. Presented March 30, 1916.

—

Mr. Carvell.
Not printed.

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

221. Return to an Order of the House of the 21st February, 1916. for a copy of all letters,
petitions, papers, telegrams, tenders and other documents relating to the establishment
of a rural mail route from Alma, through Sylvester and Loch Broom, and as to the
closing of the i)ost offices at Sylvester and Loch Broom. Presented March 31, 1916.

—

Mr. Macdonald Not printed.
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222. Return to an Order of the House of the 3rd February, 1916, for a copy of all petitions,

letters, papers, telegrams, tenders and other documents relating to the establishment of
rural mail route from Scotsburn to North Scotsburn, Rogers Hill and Hardwood Hill,
and as to the closing of any post offices on said route. Presented March 31, 1916.—
Mr. Macdonald A'of printed.

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

—

Mr.
Gauvreau Xot printed.

224. Return to an Order of the House of the 7th February, 1916, for a return showing the
amounts expended by the Post Office Department for that part of the present fiscal year
ending 31st December, 1915, under the following subheads: Conveyance of mails by
land ; conveyance of mails by railways ; conveyance of mails by steamboats ; making
and repairing mail bags, locks, etc. ; rural mail boxes, salaries, travelling expenses,
manufacturing postage stamps and po.stage notes, tradesmen's bills, stationery, printing
and advertising, miscellaneous disbursements, and maintenance of the service in the
Yukon. Also showing the revenue for the same period under the various sub-heads of
revenue mentioned in Appendix " A " of the report of the Postmaster General for the
year ending March 31, 1915. Presented April 3, 1916.

—

Mr. Maclean (.Halifax).
Not printed.

225. Return to an Order of the House of the 21st February, 1916, ^r a copy of a petition
from the citizens of Louisville, requesting that L. F. Sanfagon be not dismissed from
his position of postmaster of that town ; also of all letters sent by A. Bellemare, M.P.,
in connection with the dismissal of said L. F. Sanfagon and asking for such dismissal;
and of all letters from the same A. Bellemare, M.P., recommending Chas Ed. Lasage
as postmaster in the place of the said L. F. Sanfagon. Presented April 3, 1916.

—

Mr.
Gauvreau • . .Not printed.

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

—

Mr. Lapointe (Kamour-
aska) Not printed.

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

—

Mr. Mucdoyuihl.
Not printed.

228. Certified copy of a Report of the Committee of the Privy Council, approved by His Royal
Higiiness the (jovernor tieneral on the 3rd April, 1916, respecting the av^pointnient of a
Royal Cojnmission to in(|uire into certain contracts made by a conunittee (known as the
Shfll Committee) of which General Sir Alexander Bertram Wixs chairman. Presented
by Sir Robert Borden, April 3, 1916 Not printtd,

228a. Certified copy of a Report of the Committee of the Privy Council, approved by His Royal
Highness the Governor General on the t5th April. 1916, oonoeniing the transmission of

the Hansard report containing the debate on the motion of Sir Wilfrid I.juirit>r re

expenditure made by the Shell Coinniittoo (so-called), to the KlKht Honouniblo the
Secretary of Stat»i for the Colonics, together with a copy of the Order In Council
approved on the 3rd instant authorizing the l.nsue of rt Itoyal Commission to Inijuire

Into certain contracts made by the said Shell Commltteo (so-called). I'rosontod by
Sir Robert Borden, April 17, 1916 Not printtd,

229. Return to an Order of the House of tlio 20th March. 1916, for n copy of all lettora.

ri'coMirnotidations, tt-lograniH. rcport.s of t)IIIilal.s and othor ilocuniouts rrlatlnj; to the

appointnunt of A. Kasti-lla us Mi-ihaiilcul Suix'rlntcndi'iit of Ur«'du«'.'', and i».s to Itia

roHlgnatlon from said oillco. and also as to causes uiul reasons of his reslKuatton or

removal. Prcuentod April 4. 1916.

—

Mr. Macdonald Not printed,

230. Rolurn to an Address to Ills Royal HIkIuicsh the Governor tieneral. of the 21st February,
1916, for a copy of all letters, telegrams, nuinos. Orders in Council, reports, and of

all and every d(MUim>nt concerMlng llui eonstrucilon of the dam at Granil'Mi^ie. county
of (Muitniiliiln. province of tiueb«'C. by Iho Laurentldo Co., Limited. Presented April 4.

19 U; Mr. l.iinit:ux Sot printed.

231. Memorandum No. 2, respectlnjr work of the Departmei\t of Militia and nefenoe—Kuropean
War 19H-1B, from 1st February, 1915 to 31at January. lUUi. Pr<iie»>t«sl by Hon. Mr.

Komp, April 5, 1916 1'rinted for ar^xional pupora onlff.
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232. Return to an Order of the House of the 15th March, 1916, for a copy of all letters, tele-

grams and petitions in the possession or under the control of the Post Office Depart-
ment having reference to the dismissal of Postmaster MoRitchie at North River Centre,
Victoria County, Nova Scotia, and to the appointment of Neil IMcLeod in hi? place. Pre-
sented April 5, 1914.

—

Mr. McKensie Not pHnted.

233. Return to an Order of the House of the 27th March, 1916, for a copy of all petitions,

correspondence, telegrams, recommendations and other papers or documents in the pos-

session of the Postmaster General or his department, relating to the dismissal of James
Hall, Postmaster at Milford Haven Bridge, Guysborough County, Nova Scotia, and the

appointment of Guy O'Connor, as his successor. Presented April 5, 1916.— Mr. Sinclair.

Not pi-inted.

234. Return to an Order of the House of the 7th February', 1916, for a report showing the
apportioning of electoral polling divisions in Manitoba, made by judges under authority
of the Dominion Elections Act, 7-8 Edward "VII, Chapter 26. Presented April 5, 191G.

—

Sir Wilfrid Laurier Not printed.

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

reports, correspondence and all documents concerning the construction of a viaduct at

Amqui, on the Intercolonial Railway, at the place called Traverse Dub6, Dube Crossing

;

also of the plans of properties belonging to the Intercolonial Railway at Amqui, and of

the land leased to the Municipality of Amqui, with a copy of the lease affecting such
land. Presented April 5, 1916.

—

Mr. Lapointe (.Kamouraska) Not jyrinted.

236. Return to an Order of the House of the 20th March, 1916, for a return showing the

number of horses bought for remounts in Alberta, the persons from whom they were
purchased, and the amount paid for each horse. Presented April 6, 1916.

—

Sir. Buchanan.
Not printed.

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

The names and amounts paid to each, and amounts due to each on 1st February, 1916,

over and above what has already been paid. 3. "Whether the said supplies of all kinds
were obtained or called for by public tender. If so, how the tenders were called, and
who the tenderers were. 4. If the contracts for such supplies were always given to the

lowest tenderer. 5. The names of those who tendered, and the figures of the tenders in

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

of merchandise or supplies. Presented April 6, 1916.

—

Mr. McKenzie.. ..Not printed.

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

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

239. Return to an Order of the House of the 13th March, 1916, for a copy of all the evidence

taken by the Commission appointed to inquire into claims for damages made against the

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

Presented April 7, 191C.

—

Mr. McKenzie Not printed.

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

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

Civil Service Commission and the Minister of Finance in regard to the proposed appoint-
ment of Mr. H. Crossle<5' Sherwood, as Assistant Clerk of Routine and Records, from 1st

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

—

Mr. Turriff.

Not printed.

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

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

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

—

Mr. Turriff Not printed.

241^ Return to an Order of the House of the 20th March, 1910, for a copy of all recommenda-
tions, letters, telegrams and correspondence relating to the recent appointment of a
lightkeeper at Arisaig, N.S. Presented April 7, 1916.—Afr. Chisholm (Antiponish).

Not printed.

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

letters and all correspondence regarding the passport granted to "W. F. Bauman, an
alien enemy. The said Bauman is a Bavarian.— (Senate) Not printed.
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243. Return to an Order of the House of the 3rd February, 1916, for a copy of all letters, tele-
grams, or other communications sent to the Government or any member or department
thereof before lath August, 1914, pointing out the necessity of granting relief to the
settlers in the drouth-stricken area of Alberta. Presented April 10, 1916.

—

Mr. Buch-
«^'«" Not printed.

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

—

Sir Wilfrid Laurier Printed for sessional papers only.

245. Return to an Address to His Royal Highness the Governor General of the 7th Februarj',
1916, for a copy of all letters, correspondence, memoranda. Orders in Council, etc., relatiX'o
to the Transatlantic Mail Service for the winter season 1915-16, and passing between the
contractor company and any Department of Government or Minister of the Crown.
Presented April 10, 1916.

—

Mr. Maclean (Halifax) Not printed.

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

—

Mr.
Martin {Regina) 2^ot printed.

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

—

Mr. Boulay Not printed.

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

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

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

—

Mr. Kyte Not printed.

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

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

—

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

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

—

Mr. Kyte Not printed.

251.

the line or railway on which sucn expenditure was mane. b. Amounts expended on
harbour and river imi)rovcmonts in Canada during the above years. 6. The iimounta
by provinces aniL the jiarticular placo.s where expended. 7. Aniounts expended on the
buUilliig of public wharves, i)\il)llc breaUwatora. and p»ibllo droilKitig ii» North Cupe
Breton and Victoria during the year.s I'.iO.'i to 1911. inclusive. InoludlnK tlu- expenditure
on Government railways. 8. Amounts expendeit for like purposes In the said county,
during the years 1912. 1913, 1914 and 1915. Presented April 11. IdlC.^i/r McKt-nxiti,

Not pHnted.

252. Ui>l\irn to an Ordt-r of the Ilouso of the iJ'.Mh March, 1016, for a copy of nil lettora. tdn-
Kraina, etc.. exc^lianncd ixtwcen the Deparlinent of I'uhllo Works and thi> Dcpartm.'tit of
.fuHli(«! and the CouinU of the Town of Ulnaud. Arihibiild Mufdonald. KUe.ir Montpetlt.
and the lllgaud Graiilto Coiniiany, Llinllod, In connection with the ntlltary bulldnv.
I'roBcnted April 11, I'.ur. Mr. lioyvr .\ot printrd.

2511. Ueturn to nn Order of the House of Iho 3rd April, 1916. for iv copy of all lottera. lolt»-

graniH and con cHjionili-ncn of all KIiuIh Im any way rt>f«>rrlHK to n subsidy Kinnlod to
tho ss. AnvthlHt, plyloK bttwetii Montreal itud NowfuuMtllntul |iorts durluK tlti« yonra
1910-11 and 1011-12. Prosentod A|)rll 1 1. 191(5,— A/r. ttacltan {HaH/ax) . .Not printed.
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254. Return to an Order of the House of the 21st February, 1916, for a copy of all letters,

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

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

—

Mr. Mac-
donuld Not printed.

255. Return to an Addre.'-s of the Senate, dated 21st day of March, 1916, for:—A statement

giving the following information as regards each of the following countries: Great

Britain, France, Russia, Italy, Belgium, Servia, the Dominion of Canada, Australia,

New Zealand, and the Confederation of South Africa, for each of the last three years

for which the information may be at hand, namely :

—

(a) The quantity and value of spirituous liquors produced or manufactured ;

(b) The quantity and value imported;
(c) The quantity and value exported; and
(d) The quantity and value consumed, giving in each case, the information for

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

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

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

—

Mr. Maclean (Hali-

fax) .

.

-^^^ printed.

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

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

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

mental farm. Presented April 12, 1916.

—

Mr. Paquet Not printed.

258. Return to an Order of the House of the 28th February, 1916, for a copy of the contract

with the Amalgamated Dry Dock and Engineering Company for the construction of a

dry dock at North Vancouver, B.C., together with the application for subsidy therefor,

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

—

Mr. Pugsley Not pri^ited.

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

12, 1916 Printed for sessional papers only.

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

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

—

Mr. Nesbitt Not printed.

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

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

17,1916.

—

Mr. Turriff Not printed.

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

—

Mr. Knowles.
Not printed.

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

- of all reiiorts and declarations under the hand of the master or chief officer of each of

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

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

—

Mr. Sinclair Not printed.

264. Return to an Order of the House of the 7th February, 1916, for a statement showing the
quantity of wheat shipped month by month, during the calendar years 1914 and 1915,
from Winnipeg to Fort William and Port Arthur, and by what railways ; to Duluth by
the Canadian Northern Railway or allied system; to Minneapolis and' St. Paul by the
Canadian Pacific Railway, to the seaboard by rail over Canadian territory and to Ameri-
can ports over American railways. Presented April 35, 1916.

—

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

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

—

Mr. Turriff Xot printed.

266. Return to an Order of the House of the 23rd February, l'916, for a return showing:—1.

The number of permanent employees in the Department of Inland Revenue in 1915-16.
2. How many there will be in 1916-17. 3. How much money was paid in salaries for
temporary employees in each of the following years: iai2-18, 1913-14, 1914-1.5 and
1915-16. 4. The names of the temporary employees and the dates of their appointment,
respectively. Presented April 26, 1916.

—

Mr. Lanctot Xot printed.

267. Return to an Order of the Senate dated the 14th Instant, showing the number of men
recruited up to the first day of April, 1916.— (Senate) Xot printed.

268. Return to an Order of the Senate, dated the 23rd day of March, 1916, of all papers and
documents dealing with the escapes and the liberation of alien enemy prisoner* from
the detention camp situated at BanfC, in the province of Alberta. Ordered, That the
same do lie on the table.— (Senate) ^. . . . .Xot printed.

269. Return to an Order of the House of the 19th April, 1916. for a return showing:—

1

Whether there is a Director of Recruiting and Organizations in England for the Can-
adian Service. 2. If so, his name and duties. 3. The number employed upon his staff.

4. The total expenses of his staff. Presented April 28, 1916 Xot printed.

270. Return to an Order of the Senate, dated 11th instant:—For a copy of an application
made by Rev. Isaac Hunter Macdonald, of Kintore, Ontario, to the Militia Department
for a position of chaplain or major ; also, of all copies of letters, papers or telegrams
either recommending or opposing said application.— (Senate) Xot printed.

271. Return to an Address to His Royal Highness the Governor General of the 29th March,
1916, for a copy of all petitions received by the Governor General in Council requesting
the disavowal of the Act of the Legislature of the Province of Ontario. Chapter +i. 5

George V, 1915, concerning the School Commission of the Roman Catholic Schools of the
City of Ottawa, and of all documents, memoranda, reports, letters and correspondence
concerning the said ijetitions for disavowal, or concerning the said Act of the Legislature
of the Province of Ontario, 5 George V, Chapter 45. Presented May 1. 1916.

—

Mr.
Lapointe (Kamouraska) Xot printed.

27 1«- Order in Council and Report of Minister of Justice transmitting to Lieutenant Governor
of Ontario copy of petition from Samuel Genest and others, praying for the disa'.lowance

of an Act of the Legislature of Ontario, Chapter 45 of 5 George V (191'«)- Order in

Council and Report of Minister of Justice on the Statutes of the Legislature of Ontario,
passed In the r.th year of His Majesty's reign (1915). Report of Primt Minister of

Ontario on petition relating to the disallowance of an Act of the Legislature of Ontario.
Chapter 45 of 5 George V (1915). Presented May 3. 1916.

—

Mr. Lapointe (Kamour-
aska) Printed for sessional papers only.

272. Return to an Order of the House of the 20th March, 1916. for a copy of all telegraina.
letters, corresi>ondence and contracts between the Quebec Harbour Commissioti anil

Benjamin Demers, of the parish of St. Nicolas, county mt L^vis, concerning the purchase
of the SL Nicolas quarry. Presented May 1, 1916.

—

Mr. Bourossa Xot printed.

273. Return to an Order of the House of the 13th March, 1916, for a return showing a list

of vessels bplonging to lh«- Canarlian Govt-riiriu-nt which art' on .servlct- under tin- prv>-

vlslon of the Canadian Naval Act, and of all vessels not now In seivice and their pre-
sent condition and suitablliLy for .service, and also for a copy of nil letters, petitions or
communlcallona had by or with the GovernuK'nt In regard to the twtabllshnietit of a
Canadian Naval Brigade. Presented May 1, 1916.

—

Mr. .Uacdonald Xot printed,

27 J. Return to an Order of the House of the 29th March. 1916. for a copy of all corresi>ond-
ence. petitions and |)aperH. Including the n port of Charles Bruce, riiKlneor. In the ihw-
sesHlon of the Department of Marine and Klsherlei relutln»; to the ii>n.>iiruition of a lnU
freezer at White Head, Nova Scotia. l'reneMted May 1. 1916. --.Ui .s'«ric/ii<r

Sat printed.

275. Duplicate Return to an Order of tlio lloune of the I7th .March, 191&. for a copy of all
corre«pondence and iep(»rt» relating to tlio purcliaj»<> of 25.(iOlt Hh<>vel.<< of apeelu) pnttern,
mentiuned In Order In ('ouiull I'.C 2302, ilated 4th September. 1914, on . .,f

memoranda re.spectlnjj work of the Department of Militia und Dofence. iii. ,t-

Imk to any rmth.-r piir.li:ir<.-M of xui-li -ihi-vi-H I'lruMit. I M,i\ 1. r.'lO '-..a

U'MI.) \wi yt^HUd.

;;ooo—

8
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276. Return to an Order of the House of the 5th April, 1916, for a copy of all letters, tele-

grams, offers, tenders, reports, contracts and documents relating to the sale or other

disposal of small arms ammunition since 4th August, 1914. Presented May 1, 1916.

—

Mi: Macdonald Not printed.

276a. Supplementary Return to an Order of the House of the 5th April, 1916, for a copy of all

letters, telegrams, offers, tenders, reports, contracts and documents relating to the sale

or other disposal of small arms ammunition since 4th August, 1914. Presented May 2,

12U.—Mr. Macdonald Not printed.

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

correspondence, reports, etc., concerning the dismissal of J. B. Levesque, of Riviere

Quelle, as steward on the steamer Champlain. Presented May 2, 1916.

—

Mr. Lapointe

(Kamouraska) Not printed.

278. Return to an Order of the House of the 13th March, 1916, for a copy of all correspond-

ence, memoranda, reports, telegrams, recommendations, orders, etc., between the Depart-

ment of Railways and Canals and the officers of the St. .Maurice Fire Protective Asso-

ciation with reference to fire protection on the Transcontinental Railway line between

Hervey Junction and the western boundary of the Province of Quebec. Presented May
2, 1916.

—

Mr. Bureau Not printed.

279 Return to an Order of the House of the 20th March, 1916, for a copy of all letters, tele-

grams, correspondence and contracts between the Department of Railways and Canals

or any official thereof, including the officials of the Intercolonial Railway, and any
member of the Government of New Brunswick, the St. John and Quebec Railway Com-
pany or any official thereof, regarding the operation of the Valley Railway, so-called,

in the Province of New Brunswick, from the first day of October, 1914, down to the pre-

sent date. Presented May 2, 1916.

—

Mr. Carvcll Not printed.

280 Return to an Order of the House of the 10th April, 1916, for a copy of a certain lease

made by the Government of Canada to one J. A. Culverwell, of a certain water-power

on the Trent waterway, known as the Burleigh Falls power ; and of all assignments of

said lease and of the consents of the Government of Canada thereto ;
and also a copy of

all correspondence, telegrams, tenders, reports, contracts and other papers, relating to

the said original lease. Presented May 2, 1916.

—

Mr. Burnham Not priyited.

281 Return to an Order of the Senate, dated the 12th April, 1916, showing copies of all peti-

tions, correspondence, etc., relating to the purchase, by the Government, of the Quebec

and Saguenay Railway.— (^Senate) Not printed.

282. 1- Copy of letter from the Chairman of the Grand Trunk Railway Company of Canada
to the Prime Minister re proposals made in respect to the Grand Trunk Pacific Railway
Company.

2. Schedule of outstanding bonds, debentures, loans and notes, 1st January, 1916,

and interest payments of the Grand Trunk Pacific Railway Company and Grand Trunk
Pacific Branch Twines Company.

3. Memorandum re Grand Trunk Pacific Act, 1914, and proceeds of securities issued

thei eunder.
4. Statement showing bonds, etc., authorized, issued and outstanding and net pro-

ceeds therefrom, also interest payable for the years 1916 and 1917 (as from 29th

February, 1916), Grand Trunk Pacific Railway and Grand Trunk Pacific Branch Lines.

5. Advances by Grand Trunk Railway Company at 29th February, 1916.

6. Financial statements of the Canadian Northern Railway System, 15th April, 1916.

7. Memorandum re Canadian Northern Railway Company Guarantee Act, 1914, and
proceeds of securities issued thereunder.

8. Letter from G. A. Bell, financial comptroller of the Department of Railways and
Canals to the Prime Minister, in respect to issue of his certificate for the purpose of

releasing the proceeds of the forty-five million dollar, 4 per cent debenture stock, guar-
anteed by the Dominion Government. Presented by Sir Robert Borden, May 3, 1916.

Printed for distribution and sessional papers.

282a' Copies of mortgage deed of trust securing an issue of $16,000,000 of Grand Trunk Pacific

Railway bonds, guaranteed by the Dominion Government. Presented by Sir T. White,
May 5, 1916 Printed for distrihution and sessio7ial pai)crs.

282b. Copies of mortgage deed of trust securing an issue of $45,000,000 of Canadian Northern
Railway securities, guaranteed by the Dominion Government, issued undei the legisla-

tion of 1914. Presented by Sir Thos. White, May 5, 1916.

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

The amount which has been paid out for new buildings and repairs at the Royal Mili-

tary College and at Fort Henry, In each of the years 1912, 1913, 1914 and 1915. 2. To
whom the money was paid, and the amount in each case. 3. What portion of the work
was tendered for, cind the amount of each tender submitted. Presented May 3, 1916.

—

Mr. Edioards Not printed.

34
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284. Return to an Order of the House of the 27th March, 1916, for a return showing the names
and addresses of all peisons in the Public Service of any and every Department of the
Oovei nintnt of Caniula, in the counties of Cape Breton, Victoria, Inverness, Richmond,
Guysborough, Antigonish and Pictou, Province of Nova Scotia. Presented May 4, 1916.—Mr. Carroll Not printed.

285. Return to an Order of the House of the 17th February, 1916, for a return showing the
amount which has been paid out for printing outside of the Printing Bureau in each
province, in each of the years 1912, 1913, 1914 and 1915, and to whom paid. Presented
May 5, 1916.

—

Mr. Best Not printed.

285«. Supplementary Return to an Order of the House of the 17th February, 1916, for a return
showing the amount which has been paid out for printing outside of the Printing Bureau
in each province, in each of the years 1912, 1913, 1914 and 1915, and to whom paid.
Presented .May 17, 1916.

—

Mr. Best Not printed.

286. Report of the Commission on the Waterworks and Sewerage Systems of Canada. Pre-
sented by Hon. Mr. Hazen, May 8, 1916 Not printed.

287. Return to an Order of the House of the 12th April, 1916, for a return showing:—1. How
many clerks there are in the Customs Department who belong to and are paid from the
outside service vote and who work in the inside service. 2. The names ol said clerks.
3. Salary pa;d to each. 4. How long each has been in the service or the Department.
5. If all or any of these clerks have passed any examination. If so, what examination
and on what date or dates. Presented May 10, 1916.

—

Mr. Turriff Not printed.

288. Return to an Order of the House of the 6th March, 1916, for a return showing the
amounts paid under retroactive clause of the Act providing for an impost of 50 cents
per proof gallon on all spirits taken from bond between the date of the outbreak of
war and the date of the passage of such Act ; and also by whom paid, and the date of
payment. Presented May 10, 1916.

—

Mr. Graham Not printed.

289. Return to an Order of the House of the 3rd February, 1916, for a return showing the
names of all employees of the Government of Canada in the inside and outside service
who have enlisted since the 4th day of August. 1914, for overseas service; and the
names of all employees of the Government of Canada in the inside and outside service
who have enlisted since the 4th day of August, 1914, for home defence; also the salary
received by each previous to enlisting; and the rate of pay received by each since enlist-

ing; specifying those, if any, who continue to enjoy the salaries paid them before their

enlistment and the amount of same. Presented May 10, 1916.

—

Mr. Kyte . .Not printed.

290. Return to an Order of the Senate, dated 26th April, 1916, for:—A copy of the agree-
ment between the (lOvernment of Canada, acting for the Transcontinental Railway.
the Canadian Pacific Railway Company and the Canadian Northern Flailway Company
for the construction, operation and maintenance of the Union Station at Quebec, which
the Honourable the Acting Minister of Railways says (Uiinsurd, page lit. 90) is to be
used by these three railways.— (Senate) Not printed.

291. Return to an humble Address of the Senate, dated 29th March, 1916. to His Royal Hi«h-
n'ess the Governor General

;
pi-aying His Royal Highness to have laid on the Table of

the Senate :—A statement of all e.xpenses to date in connection with the expenditures
of public moneys at Port Nelson ; also an estinvate of the further expenditure to com-
plete the works at Port Nelson on Hudson Bay.— (Senate) Not printed.

292. Return to an Order of the House of the 3rd April, 1916, for a copy of all investigations.
letters and correspondence whatsoever, regarding the dismls.sal of J. B. DeschPnes and
Thomas Bernier, employees on the Intercolonial Railway at Riviere du Loup. Pre-
sented May 12, 1916.

—

Mr. Uoulay Not printed.

293. Return to an Order of the House of the 19th April, 1916, for a return showing a list of
thu decoders and censors employed at Halifax alnco the war broke out, together with
the names, dates of employment, total amount paid, by whom recommended, and former
employment of each. Presented May 12, 1916.

—

Mr. Sinclair Not printtd

204. Return to an Order of the House of the 22nd March, 1916, for a rct\nu showliif;:— 1.

Whether there Is a list of companies, flrm.H, or persons resident In Hal'rax, N.S., ut
present In the nepartmcnt of Militia and l>of»'nci> from whonj are iiskrd diiileis for war
HUrppllcs on bi'lialf of the said Orpartment or NVar I'ui'i'liaslMk' Conini ."-s'liii. If so, Ilu<

numcH of Bui'h cumpunli's, firms or persoHH. 2. During tlio caleiuUir year 1915, wh«<th«>r
|iiili|ic tendi-rs \vl•^^ :i'-Ue<l for any war .siipidles iit Mullfav. X.S "1 If .mo. the n^iTiire

of t!ie s\nipllcH for which tendiTs were asked, to whoin tendt^rs w'»rf awiirdeil, umiI th«
prlcoa, for the wild respective artUlea or Bui>pl ix. Pr aonte Mm- i; r>t6.—Mr. ifa 'lr<iH

(/iuilyUX) . ..Vo( piMl(r<t,

205. K' i>orlN of fiighwerH relalInK to the Lotblnl^i o ulid MeKantli- K:»llwiiv . \\\t> Quobor. .Mont-
inoi'i-ncy and Cliarlcvolx Uallwny bctwfi-n tJiK-bcc and t\i|>e ToUiiu«Mite< ; ttnd tho (Jmi>1>««o

and SnKU''"'>.v Itiillwiiy from ('apt' Tunrmfiilt' to Nairn l''.i'N. \u-.w Miiiia.v l!a.\- X'vv-

BoMt il by lion. .Mr. Ki-ld, May ITi. I li Hi Sot priHtrd

;i5
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295a. Correspondence In rcBpect to the offer of sale to the Government of Canada of the Que-
bec, Montmorency and Charlevoix Railway, the Quebec and Sagucnay Railway and the
Lotbini&re and Megantic Railway. Presented by Hon. Mr. Reid, May 16, 1916.

Wol printed.

296. Return to an Address to His Royal Highness the Governor General of tue 1st March,
1916, for a copy of all correspondence, letters, telegrams. Orders in Council, etc., relat-

ing to the transfer by the Government of Ontario to the Govemment of Canada, of the
rights held by the former in the lakes, dams, etc., contiguous to or forming a part of
the Trent Valley Waterways System. Presented May 17, 1916.

—

Mr. Graham.
Not printed.

297. Return to an Order of the House of the 1st May, 1916, for a copy of all papers, telegrams,
letters and other documents in connection with the decision to locate an interior storage
elevator at Calgary, Alberta. Presented May 17, 1916 Not printed.

298. Return to an Order of the House of the 12th April, 1916, for a return showing the plan
and description of the proposed permanent harbour quay line in the harbour at Pictou,
and for a copy of all papers, letters, telegrams and other documents relating to the
establishment of the same. Presented May 17, 1916.

—

Mr. Macdonald . . . .Not printed.

299. Return to an Order of the House of the 21st February, 1916, for a copy of all tenders,
offers, letters, telegrams and other documents relating to the arrangements for the hand-
ling of freight and coal at Pictou, In connection with the boats engaged in the winter
servica between Pictou and Prince Mdward Island during the year 1914-1915, and dur-
ing the present season. Presented May 18, 1916.

—

Mr. Macdonald . . . . , .Not printed.
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6 GEORGE V SESSIONAL PAPER No. 25e A. 1916

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 Catiada.

May it Please Your Royal Highness:

The undersigned has the honour to lay before Your Roj-al Highness the

British Columbia Hydrographic Survey Report for 1914.

Respectfully submitted,

W. J. ROCHE,
Minister of the Interior.

Ottawa, May 1, 1915.
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Department of the Interior,

Ottawa,, May 1, 1915.

The Honourable W. J. Roche, M.D.

Minister of the Interior.

Sir,—I have the honour to submit the British Columbia Hydrographic

Survey Report for 1914, and to recommend that it be published as Water
Resources Paper No. 14 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, 1915.

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 Hydrographic 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. 14 of the Dominion Water Power Branch.

Respectfully submitted,

J. B. CHALLIES,

Superintendent, Dominion Water Power Branch.
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Ottawa, May 1, 1915.

J. B. Challies, Esq.,

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 Hydrographic Survey for the calendar year 1914, 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.

The study of water supply may be said to be carried on for three purposes,
viz.: Irrigation, Domestic and Municipal Water Supply, and Water-power
development. The agricultural development of the semi-arid sections of the
province is dependent on the amount of water available. The rapid settlement
of the province, due to new railroad lines, demands a close study of both the
quality and quantity of the water supply, for the progress of anj- industrial

centre is practically dependent on the cost of power available for its manufactures
and benefits and conveniences for its residents. The variation in the run-off
from year to year necessitates a close stud}^ of stream flow for a number of years
before any estimate can be made of the annual discharge of any stream. In
connection with many undertakings, costly mistakes have been made owing
to the fact that a careful study of the stream flow was not made before com-
mencing construction operations.

The hj^drographic work in British Columbia covers fairly well the southern
half of the province, the stations being established on the rivers which are con-
sidered of the most importance, and of which the flow is likely to be utilized

in the near future.

In the Railway Belt we have co-operated with the Dominion Lands Branch,
reporting on all engineering works in connection with irrigation and drainage
projects, foreshore applications for leases in connection with quarrjing, the
removal of sand and gravel, marine docks, and elevators. Numerous surveys
have also been made for the setting aside of Dominion lands for the protection
of municipal water supply.

The Conservation Commission of Canada has been furnished with all the
hydrographic data required in its forthcoming report on British Columbia
water-powers. The furnishing of tliis data has involved a very considerable

amount of extra work, not only in having additional copies of the data nuuie
available in the form desired by the Commission, but also in having the various

field officers of the survey carry on work incident to the particular requironients

of the Commission.
The co-operation between the Provincial Water Rights Branch ami this

Survey has been extensive and of mutual value. The provincial engineers have
rendered every reasonable assistance to the engineers of this survey. Many
valuable suggestions as to organization and scope of work liave been received
from the Cc^mptroiler of Water Rights, Mr. ^\ illiain Vi)ung, and havi' bt»en

incorporated in our work.
No small amount of time has been given by the chief enginerr aiul the

various divisional engineers to free consultation in connection with hyiirogr;iphie

questions that have arisen throughout tlie province. It is fi'lt that this work,
recjuiring as it does the exercise of mucii patience and tact, has given permanent
satisfaction to the interested portion of tlie public.

ORGANIZATION.

D1VI8ION OK wo UK.

Mention waw uukK' in my report for l\WA of thi> establishment of divisional

officers with a view to facilitating tlie work as much as possil)le. Tlie section

of the province covered by the survey in I'.) II was diviiietl inti* three liivisiinis,
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namely, Coast, Kamloops, and Nelson. In establishing divisional officers at

Vancouver, Kamloops, and Nelson, the most central points were chosen for the

successful working of each division. A glance at the accompanying map will

give a better idea than can be given in a general description of the areas covered

by each division. In the past the most expensive feature of field work in British

Columbia has been that of transportation. In an endeavour to overcome this,

each division was again divided into three districts, the work in the districts being

in charge of district hydrographers who remain in the field for practically

the entire season, thus economizing in time and transportation expenditures.

COAST DIVISION.

C. G. Cline, Division Engineer.

The three districts comprising the Coast division are the Southern, the

Vancouver Island, and the Lillooet. A general description of each district

will be found on pages 19 to 23 of the division engineer's report.

The Southern district has been in charge of C. G. Cline, B.A.Sc.

The Vancouver Island district has been in charge of C. E. Webb, B.A.Sc.

The Lillooet district has been in charge of H. C. Hughes, B.Sc.

Practically all the stations in the Southern district were established under
the organization of the Railway Belt Hydrographic Survey, and are consequently

fairly well rated. For this reason, Mr. Cline has had sufficient time to generally

supervise the work of the other two districts.

Owing to the fact that the Vancouver Island and Lillooet districts comprise

new territory, a great deal of work in the establishment of gauging stations

has been necessitated. To relieve this pressing work, Mr. Cotton has assisted

Mr. Webb and Mr. Hughes until the latter part of August. By this time the

work was well established, and Mr. Cotton having volunteered for active

service it was not necessary to fill the vacancy so caused.

The computations for the stations of each district have been made by
the engineer in charge of the field work of that district and checked by the

division engineer.

Coast Division.—List of Regular Gauging Stations.

SOUTHERN DISTRICT.

Station Number.
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Coast Division.—List of Regular Gauging Stations.

VANCOUVER ISLAND DISTRICT.

Station Number.

1032
1042
1027 :.

1054
1030

1029
1026
1031
1028
1040
1036
1063

1025
1051
1052

•1053

1039

Name.

Big Qualicum river. .

.

Campbell river
Chemainus river
Cowichan river
Englishman river. . .

.

Haslam creek
Koksilah river
Little Qualicum river
Nanaimo river
Oyster river
Puntledge river
Puntledge river

Shawnigan creek
Sproat river
Stamp river
Stamp river
Tsolum river

Location.

One and one-half miles from mouth Prov. Water Dist. 1.

At Campbell lake " "

One mile from mouth near Chemainus " "

At Cowichan lake " "

One and one-half miles from mouth,
near Parksville " "

Two miles from mouth, near Ladysmith " "

Two miles from mouth " "

At Cameron lake " "

Six miles from mouth " "

One mile from mouth " "

One mile from mouth, near Courtenay "

Diversion dam above Canadian Collieries
power plant "

At Shawnigan lake, Koenigs "

At Sproat lake "

At Great Central lake "

One-halt mile above Stamp falls
"

Three miles from mouth, near Courtenay "

Note.—Stations marked with an asterisk (*) have been only recently established and sufficient measurements of
discharge have not been taken to deduce a curve and dailj' discharges. Gauge readings are being systematically recorded
and run-off data will be returned in the report for 1915.

Coast Division.—List of Regular Gauging Stations.

LILLOOET DISTRICT.

Station Number.
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KAMLOOPS DIVISION.

E. M. Dann, Divisional Engineer.

The three districts comprising the Kamloops division are the Kamloops,

the Okanagan, and the Ashcroft. A general description of each district will

be found on pages 35 and 36 of the division engineer's report.

Kamloops district has been in charge of E. H. Tredcroft, C.E.

Okanagan district has been in charge of K. G. Chisholm, B.Sc.

Ashcroft district has been in charge of C. B. Corbould, B.A.Sc.

The transportation facilities in this division are much better than in the

Coast and Nelson divisions, and Mr. Dann has availed himself of these facilities

to assist and supervise the establishment of new stations in the extension of

this work.
The computations for the stations of each district have been made by the

engineer in charge of the field work of that district, and checked by the division

engineer.

Kamloops Division.—List of Regular Gauging Stations.

KAMLOOPS DISTRICT.

Station Number. Location.

2002,
*2068.

2004
2057,
2047,
2056
2005,
2011,

•2067,

2014,

2019,

2018
2020
2022
2023
2026

2025

2024

•2069
2032
2055
2058
2040

'•2041

'•2059

2043
•2066

Bolean creek
Boulder creek
Campbell creek
Canyon creek
Clearwater river
Little Clearwater river
Cherry creek
Essell creek
Fishtrap creek
Guichon creek
Heffley creek, (below HefBey

lake)
Heffley creek (Lower)
Ingram creek
Jamie.son creek
Louis creek
Monte creek (Division to Sum-
mit lake)

Monte creek (below Division to
Summit lake)

Monte creek (above Bostock
diversion)

Myrtle river
Paul creek (below Paul lake)
Raft river
Siwash creek
Thompson river (Kamloops) ....

N. Thompson river (above
Jamieson creek)

N. Thompson river (above
Clearwater river)

Tranquille river
Whitewood river

Tp. 18, R. 12, W. 6 M . . Prov. Water Dist. 2.

Near Chu Chua " "

Tp. 19, R. 16, W. 6 M " "

Tp. 21, R. 15, W. 6M
Near Raft river

" "

Near Raft river
" "

Tp. 19, R. 19, W.6M
Tp. 17, R. 14, W. 6 M
Near Barriere

" "

Near Mamit lake
" " 3

Tp. 22, R. 16, W. 6M " " 2

Tp. 22, R. 17, W. 6 M
Tp. 17, R. 13,W.6M
Tp. 22. R. 17, W. 6 M
Tp. 23, R. 15, W. 6 M

Tp. 18, R. 14, W. 6 M

Tp. 13, R. 14, W. 6 M

Tp. 19, R. 15, W. 6 M
Near Raft river

" "

Tp. 20, R. 16, VV. 6 M
Near Rait river

" "

Tp. 22, R. 16, W. 6 M " "

Tp. 20. R. 17, W. 6 M

Tp. 22, R. 17, W. 6 M

Near C.N. R. Mile 71 north of Kam-
loops

" "

Tp. 20, R. 19, W. 6 M
Near Barriere

" "

NcTB.—Stations marked with an aaterisk (•) have been only recently established, and sufficient measurements of

discharge have not been taken to deduce a curve and daily discharges. Gauge readings are being systematically recorded,
and run-off data will be returned in the report for 1915.

"Owing to certain discrepancies between the results found on the two North Thompson river stations, the data for

1914 on both these stations is withheld until the difficulties can be adjusted in the open season.
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Kamloops Division.—List of Regular Gauging Stations

—

Con.

OKANAGAN DISTRICT.

Station Number. Location.

2000
2065
2048
2050
2051
2010
2064
2052
2045
2046
2049
2031
2053
•2061

2054
2034
2063
2083
2042

Adams river
Ashnola creek
Boundary creek
Celeste creek
Crazy creek
Eagle river
Granite creek
Kettle river (N. Fork)
Kettle river (W. Fork)
Kettle river (Nicholsons Bridge)
Kettle river (Carson)
Niskonlith creek
Okanagan river
Seymour river
Similkameen river
Shuswap river
South .Similkameen river
Tulameen river
Thompson river (Chase)

Tp. 23, R. 12, W. 6 M Prov. Water Dist. 2.

Near Ashnola " "
4

.

At Greenwood " "5.
Near Albas " "

2.

Tp. 23, R. 5, W. 6 M " "
2.

Tp. 23, R. 6, W. 6M " "
2.

Near Coalmont " "
4.

At Grand Forks " "
5.

Near Westbridge " "
5.

Near Kettle Valley " "
5.

.\t Carson " "
5.

Tp. 21, R. 13, W. 6M " "
2.

Near Fairview " ''
4.

Near Seymour Arm " "
2.

Near Ashnola " "
4.

Tp. 18, R. 9, W. 6M " "
2.

At Princeton " "
4.

At Coalmont " "
5.

Tp. 21, R. 13, W. 6M " "
2.

NcTE.—Stations marked with an asterisk (*) have been only recently established, and-sufiScient measurements ol

discharge have not been taken to deduce a curve and daily discharges. Gauge readings are being systematicalljTecorded.
and run-off data will be returned in the report for 1915.

Kamloops Division.—List of Regular Gauging Stations.

ASHCROFT DISTRICT.

Station Number.

2001.
2003.
2007.
2008
2008.
2012.
2016.

2028.
2027.
2029.

2030.
2037.

2039.

Barnes creek
Bonaparte river
Criss creek
Coldwater river
Deadman river
Fraser river (Ly tton)
Hat creek (above Hammond's
diversion)

Nahatlatch river (Upper)
Nahatlutch river (Lower)
Nicola river (Merritt)
Nicola river (Mouth)
SpiuB creek
Thompson river (Spences Bridge)

Tp. 20. R. 24, W. 6 M Prov. Water
Tp.21, R.24, W.6M
Tp. 22, R. 22. W. 6M
At Merritt

"

Tp. 22, R. 22, VV. 6 M
Tp. 15, R. 27. \V. 6M

Tp. 19, R. 26, W. 6 M
Tp. 12, R. 27, \V.6M
Tp. 12, R. 27, \V.6M
At Merritt

"

Tp. 17, R.25, W.6M
Tp. 13, R. 23, W.6M "

Tp. 17. R.25. W.6M

Dist. 2.
•• 2.
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Kamloops Division.—List of Miscellaneous Gauging Stations.

KAMLOOPS DISTRICT.

Name. Location.

Alkali
Bear
Beaver river
Cahilty
Candle
Chartrand
Chartrand (Springs)

Cherry creek (Cornwall ranch)
Dupuis
Edwards
Greenstone creek
Gordon
Guichon creek (Chartrand's diversion)

Guichon creek (F. Allen's ranch)
Guichon creek (Chartrand's ranch)—
Hemp
Heffley creek (Anderson's diversion)..

.

Meadow
Noble
Paul creek (at outlet of lake)

Pendleton
Quenville
Three Mile
Witch

Tp. 19, R. 19, W. 6 M Prov. Water
Near Raft river

"

Near Raft river "

Tp. 23, R. 15, W.6M
Near Raft river

"

Tp. 17, R.21, W.6M
Tp. 17, R. 21, W.6M
Tp. 19, R. 19, W.6M
Tp. 17, R.21, W.6M
Tp. 22, R. 16, W.6M
Tp. 17, R. 20, W. 6M
Tp. 22, R. 21, W. 6M
Tp. 17, R.21,W. 6M
Tp. 18, R.21, W. 6 M
Tp. 17, R. 21, W. 6M
Near Raft river "

Tp. 22, R. 16, W. 6M
Tp. 17, R.21,W.6M
Tp. 21, R. 17, W. 6M
Tp. 20, R. 16, W.6M
Tp. 19, R. 19, W. 6M
Tp. 17, R. 21,W.6M
Tp. 20, R. 20, W. 6 M
Tp. 18, R. 21, W. 6M...:

Dist.

Kamloops Division.—List of Miscellaneous Gauging Stations.

OKANAGAN DISTRICT.

Location.

Cinnemousun .

.

Queest
Scotch
Seymour creek
Sixmile
Twenty Mile.

.

Tp. 23, R. 7, W. 6 M Prov. Water Dist. 2.

Tp. 24, R. 7, W. 6 M " "
2.

Tp. 22, R. 11, W.6M " "
2.

Near Seymour Arm " "
2.

Near Granite creek " "
4.

Near Hedley " "
4.

ASHCROFT DISTRICT.

Hat creek (Hammond's diversion). Tp. 19, R. 26, W. 6 M Prov. Water Dist. 2.

NELSON DIVISION.

C. E. Richardson, Division Engineer.

The three districts comprising the Nelson division are the Nelson, the
Revelstoke, and the Cranbrook. A general description of each district will

be found on pages 48 and 49 of the division engineer's report.
Nelson district has been in charge of C. E. Richardson, B.A.Sc.
Revelstoke district has been in charge of J. A^ Elliot, B.A.Sc.
Cranbrook district has been in charge of D. O'B. Gill, B.Sc.
A considerable number of gauging stations were estal)lishcd throughout this

division by the Provincial Water Rights Branch, and on some of the small over-
recorded irrigation streams the hydrographic work is still continued by that
branch.



BRITISH COLUMBIA HTDROGRAPHIC SURVEY 9

SESSIONAL PAPER No. 25e

Toward the end of October, ]\Ir. Gill left the staff for active service with
the Royal Engineers.

Computations for the Nelson and Revelstoke districts have been made bj'

Mr. Richardson and Mr. Elliott, while the computations for the Cranbrook
district have been made by Mr. Beeston, office engineer. All work was checked
by the division engineer.

Nelson Division—List of Regular Gauging Stations.

NELSON DISTRICT.

Station Number. Location.

3057
3024
3025
3004
3007
•3066

3027
3028
•3070

•3071

3031
3029
3022
3075
3076
3077
3014
•3068

3021
3017
3026
3018
•3023

Cariboo creek
Carpenter creek
Carpenter creek
Columbia river (Castlegar).
Columbia river (Trail)

Near Burton City
Near New Denver.
Near Sandon
Near Castlegar
Near Trail.

Prov. Water Dist.

Duncan creek Near Howser
Four Mile creek (below mill)
Four Mile creek (above intake)
Fry creek

Glacier creek ,

Goat river
Kaslo creek
Kooskanax creek
Kootenay river
Kootenay river
Kootenay river
Kootenay river
Lardeau river
Nakusp creek
Pend d'Oreille river.
Sawmill creek
Slocan river
Wilson creek

Near Silverton
Near Silverton
Near' Johnstones Landing (12 miles
from Kaslo)

Near Howser .. .'

Near Erickson
Near Kaslo
Near Nakusp
Near Bonnington falls

Near Bonnington pool
Near Nelson
Near Glade
Near Howser
Near Nakusp
Near Waneta
Near New Denver
Near Crescent Val
Near Roseberry

No. 6
6

6

6
6
6
6

Note.—Stations marked with an asterisk (*) have been only recently established, and sufficient measurement.^ ol
di.scharge have not been taken to deduce a curve and daily discharges. Gauge readings are l>eing systematically recorded,
and run-off data for 1914 will be returned in the report for 1915.
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Nelson Division.—List of Regular Gauging Stations.

REVELSTOKE DISTRICT.

Station Number. Name. Location.

3000.
3001.
3002.
3003.
*3051.

3005.
3007.
3035.
3062.
3063.
3064.

3036.
3008.
3053.
3010.
3009.
3030.
3011.
3012.
3013.

3015.
•3074.

3034.
3019.
*3060
*3061

.

3020.

3032.
3033.
•3054.

3055.

Akolkolei river
Beaver river
Blaeberry river
Bugaboo creek
Canyon creek
Columbia river (Golden)
Columbia river (Revelstoke)—
Dutch creek
Field Springs (No. 1)

Field Springs (No. 2)

Field Springs (No. 3)

Findlay creek
Horsethief creek
Hospital creek (Weir)
Illecillewaet river (Glacier)

lUecillewaet river (Revelstoke)

.

Incomappleux river
Kicking Horse river (Golden) .

Kicking Horse river (Field)

Kicking Horse river (No. 2

Tunnel)
No. 2 Creek
Salmon river
Sinclair creek
Spillimacheen river
Shuswap river
Stoddart creek
Toby creek
N. Vermillion creek
S. Vermillion creek
Washout creek
Windermere creek

Tp. 22, R. 1, W. 6 M Prov. Water Dist. No. 8

Tp. 29, R. 25, W. 5 M " "
8

Tp. 28, R. 22, W. 5 M " "
8

Near Spillimacheen " "
8

Tp. 25, R. 22, W. 5 M " " 8
Tp. 27, R. 22, W 5 M " "

8
Tp. 23, R. 2, W. 6 M " "

8
Near Fairmont Springs " " 8
Tp. 28, R. 18, W. 5 M " " 8
Tp. 28, R. 18, W. 5 M " "

8
Tp. 28, R. 18. W. 5 M " "

8
Near Thunder Hill

" "
8

Near Wilmer " "
8

Tp.27, R. 22, W. 5M " "
8

Tp. 26, R. 26, W. 5 M " "
8

Tp. 23, R. 2, W. 6 M " " 8
Near Beaton " " 8
Tp. 27, R. 22, W. 5 M " "

8

Tp. 28, R. 18, W. 5 M " "
8

Tp. 28, R. 18, W. 5 M " "
8

Near Wilmer " "
8

Near Beaton " "
8

Near Sinclair
" "

8

Near Spillimacheen " "
8

Near Athalmer " "
8

Near Athalmer " "
8

Near Athalmer " " 8
Near Edgewater " "

8
Near Edgewater " "

8
Near Galena " " 8
Near Windermere " "

8

Note.—Stations marked with an asterisk (*) have been only recently established, and sufficient measurements of dis-

charge have not been taken to deduce a curve and daily discharges. Gauge readings are being systematically recorded,

and run-off data will be returned in the report for 1915.

Nelson Division.—List of Regular Gauging Stations.

CRANBROOK DISTRICT.

Station Number. Location.

3039.

3038.
3048.
3047.
3041.
3045.
3037.
•3056.

3044.
3046.
3049.
3042.

3043.
3050.

Bull river
Cherry creek
Elk river
Gold creek
Kootenay river . .

.

Linklater creek..

.

Mark creek
Movie creek
Mud creek
Phillips creek
Rock creek
Big Sand creek
Little Sand creek.
St. Marys river. .

.

Near Bull river Prov. Water Dist. No.
Near Wasa " "

Near Elko
Near Newgate " "

Near Wardner " "

Near Newgate " "

Near Marysville
" "

Near Kingsgate
" "

Near Elko " "

Near Roosville
" "

Near Baj-nes
" "

Near Jaffray
" "

Near JafTray
" "

Near WyclifTe
" "
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Nelson Divisiox—List of Miscellaneous Gauging Stations,

XELSOX DISTRICT

Name. Location.

Kootenay river

.

Xear Taghun Prov. Water Dist. No. 6

REVELSTOKE DISTRICT.

Boulder creek . .

.

Columbia river.

Field river
Horse
Hospital

Tp. 3, R. 27, W. 6M..
Near Athalmer
Tp 28, R. 18, W. 5 M.
Tp. 26. R. 21,\V. oM.
Tp. 27, R. 22, W. 5M.

.Prov. Water Dist. No. 8

CRANBROOK DISTRICT.
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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 ciuantity 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 a cubic foot per second (c.f.s.) 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 the factors given in the following

table of equivalents.

"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 uniformly 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 cul3ic feet, and is the quantity requiretl

to cover an acre to the depth of 1 foot. It is a common unit of measurement
of quantit}', 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 da5\

1 second-foot for one year covers 1 square mile 1 • 131 feet or 13-572 inches

deep.

1 second-foot for one ye&v 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.
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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 deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0737 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 62-4 pounds.
1 horse-power equals 550 foot-pounds per second.
1 horse-power equals 746 watts.

1 hores-power equals 1 second-foot falling 8-80 feet.

To calculate water power quickly

:

sec. -ft. X fall in feet ,
4. u i i-

• on— = net horse-power on water wheel, realizmg 80 per cent

of theoretical power.

ACCURACY AND RELL\BILITY 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 probal)ly 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
for less than a year. 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, on!}' approximate; ctuisequently the figures

showing discharge per square mile, and run-ofi ilcptli in inches may l)e ."Some-

what in error.

METHODS OF MEASUHIXC, STREAM FLOW.
It is not intended to enter into a iliscussion of these metiioils in tlie n-port.

The methods used are practically identical with tho.se used by the Water
Resources liranch of the United States Cieological Survey, recognized tlie most
up-to-date method of .stream flow measurement. Tlie text of "River Discharge"
li\- Holt and drover anipl\' illustrates the methods emj)loy»'d.

('()-()1M<:KATI(>N AM) A("KN()\VEEI)(;MEN"rS.

Thanks are due to Mr. <!. K. (i. (dn\va>', of the Hriti.sh Columbia Electric

Railway ('ompany; Mr. \\. I'. lla.Nward, (tf the Western C.-mada Power
< "oinpany, \'ane(»uver; and .Mr. Win. ^'oung, Comptrolli-r of Water Rights.

I )ep;irlnn'ntof Lands, N'ictoria, H.('., f»»rstrejiiu How ant! other tiata sulMuitted

with this report. Thanks are also due .Mr. !•'. 11. I'eters, Ctunniissituier of Irrig.u-

tioii, Dep.ait ineni of the Interittr, Calgary, by wiuisi- ct>urte.\v our current-

nielers have been i.aled eaeh vear.
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CHAPTER IT.

COAST DIVISION.

TERRITORY.

The boundaries of the Coast division follow the lines of the watersheds as
much as possible in order to facilitate the work of stream measurement. The
districts into which the Coast division has been divided follow the same plan.
For this reason it is rather difficult to exactly outline the boundaries of the
division and districts.

The Coast division includes the southwestern portion of British Columbia
as far as North Bend on the Canadian Pacific railway, and Lillooet on the Pacific
Great Eastern Railwaj^; It also includes the whole of Vancouver island. All
stations numbered between 1,000 and 1,065 are in the Coast division. Reference
to the key map will show the general extent of the territory covered.

USES OF WATER.

In this division the chief use to which water may be put is for power, and
a large number of streams are commercially valuable for this purpose only.

PRESENT WATER-POWER DEVELOPMENTS.

A small portion only of the power available is at present developed, and
a list of the streams on which water power is being developed is included in this
report. Some of these plants are described herein, but most of the descriptions
were given in the report for 1913. In such cases the description is not repeated,
but proper references are given.

POSSIBLE WATER-POWER DEVELOPMENTS.

In last year's report a list was given of a number of streams with water-power
po.ssibilities, supplemented in most cases by a general description of a practicable
scheme of development. In this report, this list is rrprintod ami amplified,
but descriptions are not reprinted; proper references are, however, insrrteil.

Streams not included in lust year's list are described in detail herein. This list

is being made as complete as possible as new ground is coveretl Uoin year to
year.

MUNICIPAL SrPIM.V

Every city and nuniici|);ility of any size requires a good supply of clt-ar,

iincontaminated water for domestic j)urposcs. At presi-nt regular nieasure-
iiicnts arc being made on a nunihcr of streams usvd in this way. and a list of these
is iiicliidcd iierein. As the country dexclops the iniinbcr of streams required
for such a i)urpose will naturally iiicrc;isc.

HIX LA.\lArU)N.

Ill certain jiarts of the division there are tracts of Lund, which, though thoy
arc iit present of comparativelN' little value for agricultural purp«»st'.s could be
reclaimed at a reasoiiuMe expense. In const met iiig a system of d\ kes ;»nd

2r)K :i.J
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making channel improvements to reclaim such land, there is general!}^ some
stream which must be controlled. Accurate records of the run-off of such rivers

is of prime importance. A number of these streams are being gauged at present

a list of which is appended.

IRRIGATION.

In the vicinity of Lillooet it is necessary to irrigate the farms, and water
from a number of streams is used for this purpose. A list is here given of the

irrigation streams on which regular measurements are being made during the

irrigation season, and includes a number of streams which are not used for

irrigation at present, but which may be used at some time in the future, when
the necessary engineering works have been constructed.

LOCATION OF STATIONS.

Gauging stations are generally established close to possible future points

of diversion for water supply, irrigation or power. On some streams, however,
the desired location is so difficult of access that the cost of maintaining a gauging
station would be prohibitive; in such cases, stations are established at more
convenient places and from the records so obtained the stream flow at the desired

site is estimated.

PRECIPITATION AND TEMPERATURE.

Records have been prepared showing the monthly precipitation and the mean
monthly temperatures for 1914 at the various stations, and the variation from
the average where the records have been kept for a sufficient number of years to

render these figures of any value is also given. A study of these tables will

show the general effect of these important factors on the flow of the streams,

and the figures for the variation from the average for a number of years will

indicate to some extent, the general characteristics of the stream flow for 1914
as compared with other years.

COMPAfllSON OF STREAM MEASUREMENTS.

A table is also included, giving the monthly discharges of a number of

gauging stations for the past two or three years, thus providing a ready means
for the comparison of yearly run-off. The continuance of the stream
measurement work will make comparisons of this nature increasingly valuable

from year to year.

One of the outstanding features in 1914 was the very heavy freshet which,
with the exception of the Eraser river, occured early in January on nearly all

the streams in the Coast division. A winter flood of this nature is not an
uncommon occurrence in this part of the country, although it is not usually so

great as during this past year.

DISTRICTS.

The territory comprising the Coast division has been divided into three

districts. The Southern district includes that portion of the Railway Belt
which lies in the Coast division, and some contiguous watersheds not included
in either of the other districts. The Lillooet district includes the streams along
the route of the Pacific Great Eastern railway from the head of Howe sound
to the vicinity of Lillooet. Beyond Lillooet the territory is included in the
Kamloops division. Vancouver island constitutes a district by itself.
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Work was started in the Southern district in the Railway Belt late in the
fall of 1911, so that on some of the streams there are now three years' complete
measurements—1912, 1913, and 1914. The monthly and yearly discharges
at these stations are tabulated in this report for the purpose of comparing the
flow for 1914 with that of the previous two years. Such comparisons should
be of considerable value in considering streams on which there are measurements
for one year only. The work in the Southern district was extended during 1913
and 1914 to include a number of streams outside the Railwa}' Belt.

Work was started in the Lillooet district in the fall of 1913, so that on some
of the streams there is one year's complete records. A number of other stations
were established in 1914, and the list will probabl}^ be somewhat increased in

1915. Transportation conditions in this district have until recently been verj-

poor, and on that account the work has been delaj-ed. The completion of the
Pacific Great Eastern railway from Squamish to Lillooet will greatly better
conditions during 1915, and will ensure a much greater number of measurements
in a shorter time.

On Vancouver island, work was started by the engineers of this survey
in the spring and summer of 1914. On some of the streams the stations had
alreadj' been established by the engineers of the Provincial Water Rights
Branch, and in such cases records are available for a whole year. Some of the
stations were not established until after the spring freshet, so that the rating

curves are not well defined for the higher stages; this will be remedied during 1915.
General descriptions have been prepared by the engineers in charge of each

district, covering more especially the local conditions and particulars of the
work peculiar to each district.

SOUTHERN DISTRICT.

The general characteristics of the Southern district are determined mainly
by the mountainous nature of the country and its proximity to the Pacific

ocean.
The commercial and industrial activities of the cities and harbours of

the Burrard peninsula have been developed within a few miles of large areas
of virgin forests and snow-capped mountains. The settlement is confined mainly
to the Fraser valley, and the valleys of the tributary streams are almost entirely

unoccupied. The transportation facilities in the valleys are very poor, and it

is hard to find any one to read the gauges, and it is both difficult and expensive
to maintain gauging stations except near the mouths of these streams.

The influence of the mountains is shown in the local variations in the preci-

pitation. In tiie lower Fraser valley the average rainfall is about 00 inches.

At J.adner and Steveston, which are not near the hills, it is only 40 inches or

less. It increases ra|)itlly as the hills are approached, sometimes doubling in

amount within a few miles. At (Vxiuitlam junction the average is about
70 inches, while at lake ( '(xiuitlam, some 10 miles farther north, the average is

about one hundred and fifty. This is the largest average |)recipitation reconied

at any of the stations, though even this amount is probably exceeded on some
of the mountains.

The effect of the ocean is seen in the mihluess of the clinnite in the lower

Fraser valley. Mear sea-level there is very little ice and snow in winter, and
the summer is not exceedingly hot, the seasonal variation at any one place being

comparatively small. There is, however, a considerable dilTerence of tenipera-

ture at different altitudes, with the result that though there is little or no snow
at sea-level, there is a very lu-avy fall of snow anumg the hills. (»n the mountain
peaks snow remains nearly all suninu-r.
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A reference to the tables of precipitation and temperature for the
Southern district will show more definiteh^ the special characteristics of the
weather for 1914. The stations near the top of the tables are the ones nearest
the coast, while those near the bottom are the ones farther east. The first four

stations, Britannia Beach, Vancouver, Steveston, and Ladner are all on the coast,

with Britannia Beach farthest north and Ladner farthest south. One set of

tables gives the total monthly and annual precipitation and the mean monthly
and annual variation from the corresponding averages for the last ten years
or more.

This second set of tables shows how the precipitation and temperature for

1914 compared with the average. On the whole, the year was somewhat drier

and considerably^ warmer than usual. The most unusual occurrence was the
extra heavy precipitation in January, accompanied by warm weather. This
caused a very large run-off during the month, and as a result the amount of snow
on the hills was considerably reduced. The warmer weather during the spring

and summer resulted in an earlier melting of the snow than usual, with a con-
sequent earlier low-water period toward the end of the summer, while on the
other hand the heavier precipitation of September and October ended the low-
water stage at an earlier date than usual. The warm weather of November
was followed by a cold snap in the latter part of December.

The effect of these variations in the weather is seen in the flow of the streams >

the table of comparison of monthly discharges gives the average monthly dis-

charges for certain streams for the last three years. It shows a larger discharge
for 1914 during January and also in March and April. The flow fell off for July,

and the summer low-water came in August and early in September. There
were freshets in September and October and high water in November. Towards
the end of December the streams were low. For the whole year, the warmer
weather caused a larger run-off than usual on the streams which have very
extensive snowfields; on the others, the lighter precipitation was reflected

in the somewhat smaller discharge. The Fraser river, having such an extensive
drainage area, responds only to variations common to the greater part of the
country through which it flows.

LILLOOET DISTRICT.

This district includes the country along the Pacific Great Eastern railway
from Squamish to Lillooet. Squamish is situated on tidewater at the head of

Howe Sound. Lillooet is on the Fraser river, 120 miles inland, and at an ele-

vation of 850 feet. Midway between the two is the Lillooet river, with a broad
valley known as Pemberton Meadows.

From Squamish, the railroad clim])s up through the canyon of the Cheakamus
river to the lakes at the summit, rising 2,000 feet in 38 miles. There are four
lakes at practically the same elevation, and they extend about 8 miles. Green
lake is the largest and discharges through Green river into the Lillooet river,

falling 1,400 feet in 14 miles. Nairn falls is located about 8 miles from the
mouth, and has a drop of some two hundred feet in a quarter of a mile. Soo
river and Sixmile creek empty into Green river above the falls.

The Lillooet river flows for a considera])le distance through the Pemberton
Meadows, and enters Lillooet lake just l)elow the mouth of Green river. During
this part of its course the Lillooet river has very little fall, it consequently over-
flows its banks, flooding most of the bottom land in the meadows. There is a large
area of very fertile land in'the Lillooet valley, and when some system of controlling
the river is put in operation it should develop into a very important agricultural
district.
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The town of Lillooet is on the west side of the Fraser river, 3 miles east of
Seton lake. It has a population of about 600 and is situated in quite an extensive
farming district. The climate is very dry, so that irrigation is absolutely
necessary for the production of crops. The large amount of bright sunshine and
warm weather during the summer, combined with the general fertility of the soil,

produces ver>' rapid growth when the necessary moisture is supplied by irrigation.

Measurements are being made on a number of irrigation streams in this vicinity.

VANCOUVER ISLAND DISTRICT.

The Vancouver Island district comprises the whole of Vancouver island.
The island has an area of approximately 12,900 square miles, being some 260
miles in length, with an average width of 50 miles. Vancouver island hes off

the southern coast of British Columbia, and trends X. 50° W. along the coast.
Vancouver island is divided into two principal drainages, those of the east

and west coast, by the Beaufort range of mountains. This range extends from a
group in the south of which mount Arrowsmith at an altitude of 5,900 feet

predominates to a much larger group in the north, several of whose peaks rise

over 7,000 feet. Glaciers are to be found on several of the higher peaks. With
the mountainous interior and a comparatively narrow coastal plane, the rivers,

for the most part, are short and have considerable fall. This is most advanta-
geous for hydro-electric developments. The streams which do not rise from
lakes are mostly flashy.

The climate is moderate, the mean temperatures of each month varying
from a minimum of aVjout 30 degrees to a maximum of 65 degrees, except in the
higher altitudes. The precipitation is least on the southeast coast, averaging
some 30 inches. It increases rapidly especially up to the west coast, to a precipi-

tation of about 130 inches at the north end of the island. The rainfall is usually
least in the months of July and August and greatest in the month of November
in all parts of \'ancouver island.

The accompanying tables show the temperatures and precipitation at five

different localities for the year 1914. Tables giving the monthly variation, for

1914, from the monthly average temperature and precipitation for the past ten

years or more, are also shown. From these tables it is seen that the temperature
on the whole island was above the average, while the precipitation was also

higher.

The means of transportation are improving rapidly. The Ksquimalt and
Nanaimo Railway, wiiich has been operating between Victoria, Nanaiino. and
Port Alberni, opened its extension from Parksville to C'ourtenay in August.
1914. The Canadian Northern Pacific railway line from \'ictoria to AllnTui

is nearing comi)letion and a line is located as far as Cam|)l»ell river. The Creat
N<MtlH'rn operates a line on the Saanich peninsula from Sidney to \'ictoria.

The Canadian Xoithcrn also lias a line under construction from N'ictoria tt»

Patricia bay on the Saanich peninsula. There is a good coastal service ni.'iin-

tained by several navigation companies. These, with the excellent goveriuuent

highways, will greatly assist in the further development of N'suu-ouvi'r islaml.

The excellent agricultural possibilities on the island, due to the richness i»f

the soil and the abundant rainfall, is well exemplified l)y tin- fine farms in the

older settlements of the Saanich, Cowichan, and Coinox districts.

N'ancouver island is rich in mineral we.'dlh. 'i'he l.-irge coixl deposits in the

vicinity of Nanaimo and ( 'umlieiland are all being extensively niineil. On the

west eoiist, valuable deposits of golil and copper have l)een f«)und. Cement is

manufacliucd extensively in (he S.aanich distiiet. (Jood pottery clay is found

near \ietori.a; pottery ((• the value oi .S90,0(H). and bricks to SI lO.tKH* were

manufactured in \\)\'A. Two |)o\viIit faclniifs have phmts on the isl.-mil.
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The timber wealth of the island is its greatest asset. Considerable timber
has already been cut, but the lumber industry may still be considered in its

infancy.

The British Columbia Electric Railway Company installed the first hydro-

electric plant on Vancouver Island on the Coldstream river in 1898, about 15

miles from Victoria. This plant at present develops 3,000 horse-power. There
are four units: two 350 k.w., one 500 k.w., and one 1,000 k.w. Current is gener-

ated at 700 volts, and is stepped up to 17,500 volts. The development consists

of one pipeline of 33 inch pipe, 4,000 feet long, branching into 30 inch pipes

at the back of power-house. The head is G80 feet.

Another more recent development of the British Columbia Electric Com-
pany is at the mouth of Jordan river, where 25,000 horse-power is developed
from three units: two 6,000 horse-power and one 13,000 horse-power. The
plant works under a high pressure head of 1,145 feet. The pipeline for the first

two units (4,000 k.v. a. generator, and Doble wheel) is 2,600 feet in length.

It is 50 inches in diameter at intake, and Ys to 36-inch pipes, which are reduced
to 30 inches at the power-house. The third unit (8,000 k.v.a. generator, and
Pelton Doble wheel) uses a 54-inch pipe at the intake, reduced to 44 inches at the

power-house. Current is generated at 2,200 volts and is stepped up to 60,000
volts.

Both these plants are used to supply light and power in the city of Victoria

and surrounding district.

Impoundiiifi diiin of runtledge River Ilydro-Elcctric Installation on Puntlcdgc ii\xr near outlet rum
Comox lake.

The Puntledge Uivor Hydro-Electric Installation, owned by the Canadian
Colleries (Dunsmuir) Limited, is located on the Puntledge river about 6 miles
above Courtcnay. The plant is operated under a static head of 350 feet. The
pipeline is 10,500 feet in length. The line consists of a single 8 foot wooden
stave pipe from forebay, to a Y for two 6 foot pipes; only one is used at present
and leads to a Y from which two 50 inch pipes carry water to the'powcr-house.
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Diversion dam showing flume to intake, of Puntledge River Hydro-Electric Installation on Puntledge
river about two miles below impounding dam.

Present installation developing 12,500 horse-power, consists of one-half of

ultimate plant. The generator.s arc 4,400 k. v. a., 13,200 volt machines. The
turbines are of Francis reaction type with single runner on horizontal axis.

This plant supplies light and power for the mines and the several towns of

Cumberland, Bevan, Union Bay, and Courtenay.
The Campbell River Power Company have made extensive surveys in view

of a large development at the falls on Campbell river, about 7 miles from the

mouth.
The Ritchie Agnew P(nver Coni}iany contemplates the installation of a

plant to develop about 35,000 horse-power on the Stamp river at Stamp falls,

about 8 miles from Alljerni.

There are many other streams on which surveys have l)een madi", and which
offer good possibilities for hydro-electric development, notabl>-. Little Qualicum
river, Nanaimo river, and Sproat river.

Owing to the abundant rainfall, practically no water is required for irrigation.

The uses of water on Vancouver island are principally confined, therefore, to

municipal water supply and jjower development.

The numerous large lakes which are located (hrougliout the islaiul afl'ord

a chejip means of assembling the timber cut from their shores, as well as gooii

8t(jrag(! for large tltjvelopments. Many ranchers have small h> ilro-electric

plants to supi)ly light and power for their own use. This is made practicable by

the numy small streams coming from the hills anil cheap tlevelopment.s are

possible. l''or the manufacture of electric chemicals, N'ancouver islaiul otTiTS

sevttral (excellent developments. On Cowichan river, the tiovernment have
a large (ish hatchery, and the Cowichan rivi-r has bt-en reserveii for lishing.

Stream measurements weri> started in May, I'.U I. on Wancouver islanil. by
i\\r. British Columbia lisdrogiaphic Survey. Previous ti» that time, work had
been done b\' tlir I'roNiiiciai W.-itti' Ivit'lits Hianch. Sixteen i-ei^ular nu'tering
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stations were maintained and rated during the year. The Provincial Water
Rights Branch gave every assistance possible and supplied much valuable data
on many of the streams on which they had already done work.

During 1915 it is hoped to extend the work to the west coast and north end of

the island, besides maintaining the stations already established.

DEVELOPED WATER-POWERS.

These plants are described either in this report or in the report for 1913, i.e.,

Water Resources Paper No. 8. This list will show where these descriptions can be
found. The measurements taken in 1914 are given in the 1914 report.

SOUTHERN DISTRICT.

Coquitlam river 1913 report (Water Resources Paper No 8).

Gillev creek 1913

Power river 1913 "

Stave river 1913

LILLOOET DISTRICT.

McGillivray creek 1914 report (Water Resources Paper No. 14)

Seton creek.

VANCOUVER ISLAND.

Puntledge river 1914 report (Water Resources Paper No. 14).

Jordan river 1914 " "

Goldstream river 1914 " "

POSSIBLE WATER-POWER DEVELOPMENTS.

A general description of each possible development has been given either in

this report or in the report for 1913. This list will show where these descriptions

may be found. The stream-flow data are included in the 1914 report.

SOUTHERN DISTRICT.

Chehalis river 1913 report (Water Resources Paper No. 8).

Chilliwack river 1913 "

Coquihalla river 1913 " "

Jones Creek 1913 " "

Mesliloet (Indian river) 1913 " "

Mesliloet river tributaries 1913 " "

Nicolum river 1914 " "

North Lillooet river 1913 " "

Rainbow creek 1913 " "

Raven creek 1913 " "

Samallow river 1914 " "

Silver-Hope creek 1913 " "

Silver-Pitt creek 1913 " "

SloUicum creek 1913 " "

South Lillooet river 1913 " "
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LILLOOET DISTRICT.

Bridge river 1913 report (Water Resourses Paper No. 8)

.

Cheakamus river 1913

Cayuse creek 1914 " " 14

Green river 1913 " "

Little Blackwater river 1914 " (Seton) "

Soo river 1914

VANCOUVER ISLAND.

Campbell river 1914 report (Water Resources Paper No. 14).

Stamp river at falls 1914
Little Qualicum river 1914 " "

Nanaimo river 1914 " "

Sproat river 1914 " "

Stamp river at Great Central lake 1914 " "

IRRIGATION STREAMS.

A general description of each stream has been given either in this report

or in the report for 1913. This list will show where the description may be found.

The measurements made in 1914 are given in the 1914 report.

SOUTHERN DISTRICT.

Silver-Hope creek, 1913 report. (Water Resources Paper No. 8).

LILLOOET DISTRICT.

Cavuse creek 1914 report (Water Resources Paper No. 14).

Fountain creek 1914
Laluwissin creek 1914 " "

Riley creek 1914 "

Texas creek 1914 "

VANCOUVER ISLAND.

No irrigation.

MUNICIPAL WATER SUPPLY.

A gciicnil (Icscription of cticii strcaui has bci'ii given eitluT in this report or

in the rejxjrt for 1913. This list will show where those ilescriptions may be found.

The measurements for 1914 are given in the 1914 report.

SOUTIIKHN DISTIUCT

Capiluno creek 19i:i report (Water Ivesources Papi'r No. 8).

Lynn creek 19i:i

Seymour creek 19b3 "

Silver-Pill, creek 1913 "

Tiout ( 'reck Miscellaneous mcasurcnu-nts onl\' 191 i

report.

VVin(l( rnicrc creek Miscellaiieous ineasureinent onl\ 1911

icporl.
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Shawnigan creek 1914 report.

Soo river Miscellaneous measurements only.

RECLAMATION AND DRAINAGE

The data for 1914 of the streams which are of interest in connection with
reclamation and drainage projects is given in this report and the description in

the 1913 report.

Chiiliwack river.

Silver-Pitt creek.

SOUTHERN DISTRICT.

LILLOOET DISTRICT.

Lillooet river.

Total Monthly Precipitation, Southern District, 1914.

Locality.
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(Difiference of Total for month from monthly average for previoos ten years or more.)

27

Locality.



28 DEPARTMENT OF THE INTERIOR

6 GEORGE V, A. 1916

Total Monthly Precipitation, Lillooet District, 1914.

Locality.
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Difference from Average Precipitation, Vancouver Island District, 1914.

(Difference of Total for month from monthly average for previous ten years or more.)

Locality.

Victoria. .

.

Nanaimo .

.

Albemi. .

.

Clayoquot
Quatsino .

.

Jan.

3-93
6-24
6-29
6-96
5-59

Feb.

-2-01
-1-54
-2-6?
-1-06
-7-09

Mar.

-014
-0-53
2-56
2-89
3-01

Apr.

-0-76
0-92
2-51
513

May.

-117
-1-94
-1-89
-3-74
-1-99

June. July.

-0-71 -0-35
-0-74 -0-65
1-27
-1-12
-3-29

-0-66
-0-96
-2-32

Aug.

-0-41
-0-43
-0-97
-1-88
-3-00

Sept.

-0-12
1-96
3-99
2-05

Oct.

0-32
3-04
10-34
6-65
2-91

Nov.

-0-24
-115
1-79
4-77
0-10

Dec.

-5-68
-5-01
-8-11
-8-95
-12- 16

Year.

-7-34
0-17
14-50
10-74

N.B.—All quantities are plus unless otherwbe designated.

Difference from Average Temperature, Vancouver Island District, 1914.

(Difference of Average for month from monthly average for previous ten years or more.)

Locality. Jan.
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CHAPTER III.

THE KAMLOOPS DIVISION.

TERRITORY.

The Kamloops division covers practically the whole of the great interior

plateau lying between the Hope range of mountains in the vicinity of L^i;ton,

and the Gold range near Revelstoke on the main line of the Canadian Pacific

railwa3\ Speaking broadly, the territory is drained by the Thompson river

with its north and south branches; the former heading in the vicinit\' of the

Yellowhead pass, the latter in Shuswap lake and its surrounding hills.

In addition to the vast catchment area of the Thompson, in whose valley flow

some of the most important and contentious sources of water supply throughout
the whole of British Columbia, the Kamloops division also covers a small

portion of the Columbia River basin lying north of the international boundary,
and drained by the Kettle, Similkameen, and Okanagan rivers.

The total area of the Kamloops division is 33,000 square miles.

USES OF WATER.

IRRIGATION.

The principal industry carried on throughout this division is agriculture

in all its varied forms. Owing to the semi-arid nature of most of the country
the principal need of water is for irrigation, and any other use to which it may
be put is directly or indirectly, connected with that science. The communit}'
which uses hj^dro-electric power, for example, depends for its existence upon
agriculture, and this could not be carried on without irrigation. Further, with-

out irrigation there would be little demand for water for domestic and municipal
supply.

Thus it will be seen that in the Kamloops division the great natural resource,

water, is used pre-eminently for irrigation.

W^ATER-POWER DEVELOPMENT.

Most of the power derived from falling water is developed outsitle the most
arid section of the division, although, notably in the instance of the Kamloops
municipjU plant on the Barrier river, power is sometimes transmitted through
irrigation areas. A discussion of the hydro-electric plants in the Kamloops
division has Ix'cn made in other reports, although a sliort desi-ription of each is

appended hereto.

WATKR-l'OWKR POSSIBILITIES.

are

The latest possibilities of water-power developnieiit witiiin the division

are many times more important than the development powers. It is doubtful
if any stream in the province has as many splendid sites for future de\-elopnu>nt as

th(! Ch'arwatei- rivei- and its principal tributary the Myrtle, a full descriptiiui

of which may be found in this ri'port. (See "Ilydrographic Data of Stream Flow,"
(Mearwatcr and Myrtle rivers.) The powi'r capacities of many other larg(> streams
are shown elsewhere in this rejjort and in W'atei- Resources Papers Nos. 1 and S
published l»y the !)t)niini(in Watei- INiwer Hianch.

25k—4i



34 DEPARTMENT OF THE INTERIOR

6 GEORGE V, A. 1916

There is, however, in the development bj^ farmers and others, of power upon
the smaller streams, a very great immediate future. The rational handling of

irrigation water may enable a rancher to operate a small plant, producing suffi-

cient power at a ver}^ low cost for his farm needs. Power to light house and barns,

power for cooking purposes, power for wood-sawing and for a hundred and one
necessities, lies at manj^ a door, and is capable of very cheap and efficient develop-

ment.

MUNICIPAL SUPPLY.

In every large centre of the province the intelligent selection of a source of

municipal water supply is of vast importance. The supply must be pure, in

the broad sense of that word, and regular. In this particular area, as in fact

throughout the whole of British Columbia, little trouble arises from impurity
of supply, and our mountain streams carry, generally speaking, a quality of

water ideal for domestic use. The quantity therefore is that which is of particu-

cular interest to the public at large, and throughout the division studies are

being commenced of streams where a knowledge of the amount of water is of

much importance in this relation.

TOPOGRAPHY OF THE KAMLOOPS DIVISION.

The wide valley of the Thompson is bordered on either side by bench
lands and table-like plateaus at the lower elevations, through which the erosive

effect of surface run-off has literally cut hundreds of deep gulches. The appear-
ance of the surface soil in midsummer is barren and uninviting save where
irrigation water has painted an oasis of verdant green. To get the best idea of

the topography of the area of which Kamloops is the centre, and to realize to

what extent it is in fact a plateau, one must view it from a mountain top. Mount
Tod (7,000 feet) is the highest peak in this part of the division. From it one
may see gentle sloping and park-like tablelands cut by small streams whose
waters, shaded from the sun by a covering of willows, seek their way to the larger

arteries of flow in the bottom valleys. To the west the mountains of the Hope
range; to the east the Gold range—the wardens of the Selkirks—reach out to

the sky, snow-capped; while between, stretches this splendid plateau like the deck
of a vast suspension bridge hanging between mighty towers.

Of similar topography are the Okanagan and Kettle River valleys.

The Similkameen valley presents a marked contrast to the country just

described. Here the hills rise steeply on either side of the river to a height of

5,000 and 6,000 feet above the sea. They are well covered with timber, par-
ticularly on their northern slopes and, except in the bottom lands where some
irrigation is required, there is very little agriculture carried on.

PRECIPITATION AND CLIMATE.

Precipitation and climate are very closely related, and both are to a large

extent dependent on topography. With increasing altitude we have lower
temperature and higher precipitation. The remarkably small precipitation

in the Kamloops division is due to the fact that there are no high mountains
to cause condensation of the moisture laden winds from the Pacific.

Tables are to be seen elsewhere in this report showing the precipitation and
temperatures for certain meteorological stations in the province for each month;
the variation from the average is also tabulated for those stations where records
are available for a sufficiently long period to render these average figures of

some value.
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It is well to bear in mind while scanning these records, that in general
these stations are located in centres of population which are as a rule at low
altitudes. This means that for any considerable area the mean monthly-
precipitation is greater, and the mean monthly temperature less, than the figures

given for the centre of population for that area.

The greater part of the Kamloops division lies within the dry belt, where
the mean annual precipitation varies from a minimum of 5 inches per annum
near Ashcroft to a maximum of probably 35 or 40 inches at the highest altitude
in the section. Outside the dry belt, however, on some of the higher elevations
of the Clearwater drainage basin in the north, and the peaks of the Hope and
Hagameen ranges which feed the Tulameen and South Similkameen rivers,

the precipitation is thought to be over 50 inches, although no accurate records
have been taken at these high points.

DISTRICTS AND STAFF.

For the purpose of organizing stream measurement work in a simple and
systematic manner, the division has been split up into three arbitrary districts,

the boundaries of which are largety determined by transportation routes. An
assistant engineer is directly responsible for the maintenance of station equip-
ment and of the acquirement of data on all streams of importance throughout
the district.

KAMLOOPS DISTRICT.

The Kamloops district is such a large and important area, that in view of
the establishment of many new stations on streams tributarj^ to the North
Thompson river it was found advisable to divide it into two sections with an
assistant engineer in charge of each.

The section immediately around Kamloops was supervised by ]\Ir. C. B.
Corbould, B.A.Sc, Assistant Engineer, and included the many contentious
irrigation streams in the vicinity of Kamloops, Grand Prairie and Mamit lake.
The vast importance of irrigation interests in this country, and the thorough
knowledge of stream flow necessary to intelligent development, warrants a much
more complete investigation than, with the present assistance and funds available,
it has been possible to give.

The suddenness of the freshet and its short duration, coupled with the fact
that the peak occurs simultaneously on widely separated streams, renders the
work exceedingly difficult in this section.

Work in the North Thompson section was supervised by Mr. E. H.
Tredcroft, C.E., Assistant Engineer, and a desultory train service on the newly
built Canadian Northern Pacific railway, rendered the streams more accessible
than hitherto. Stations were established on the North Tlu)mj)son river (above
its confluence with the Clearwater), on Raft river, on Myrtle river and on
Boulder, Wliitewood, Fishtrap, and Little Clearwater creeks. In the early
spring a cable station was built on the Clearwater river at Brooktiekl's ranch
and hydrograpliic work was continued with good results.

Owing to its inaccessibility and the limited funds available, it was impracti-
cable to rate the Myrtle river during 19M. (iauge readings were however com-
menced and a record of the flow during the latter part oi I'M I will l)i« iK'veloped
when a rating (;urve is defined.

Tlie importance of this <listrict for the future product i«)n of w.-itcr-power
is very great, the wonderful IlelincUen falls on th(> Myrtle river being the most
important of many power sites in the Clearwater country. At this point the
Myrtle river plunges headlong over a sheer clilT, toO feet in height, to a rocky
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canyon below, presenting a sight which will classify the Helmcken falls among
the scenic beauties of the world. Its distance from the Canadian Northern
Pacific main line at Mile 71, north of Kamloops, is about 40 miles. At present

the onh^ means of access is by pack trail (see photojiraphs, and description of

Myrtle river under "hydrographic data of stream flow").

THE ASHCROFT AND NICOLA DISTRICT.

The streams in the vicinity of Ashcroft are of inestimable importance, owing

to the extreme aridity of the climate and the consequent higher ''duty" of

irrigation water. Hj'drographic work was carried on throughout this section

with Mr. Corbould as assistant engineer.

In the Nicola valley, Mr. K. G. Chisholm, B.Sc, Assistant Engineer, was
in charge of field work. New stations were established on Spins creek and the

Coldwater river, both of which are capable of power development.

THE OKANAGAN DISTRICT.

Acquisition of field data on streams of the southern Okanagan, of the Kettle

valley, and of the Similkameen country was in the hands of Mr. Chisholm,

and field work was vigorously carried on. Stations were established on the

more important streams and in nearly all cases first-class rating curves were

defined during the season. This section is of particular interest on account of

the fact that its larger waterways are of an international character, the Kettle

river, for example, crossing the United States boundary line three times.

In the Shuswap lake section, the tributary streams are only accessible by
motor boat. It was possible to make but two trips around this section, so that

very limited information is available about the outlying streams; gauge readings

are being taken regularly, however, and records of flow will be published at a

later date on such streams as Seymour river, which has latent power possibilities.

On the Adams river, another power stream of importance, an automatic,

self-recording gauge was installed in October, 1914, by Mr. Tredcroft, and has

given good service, no trouble from ice conditions having been encountered.

Owing to the artificial regulation of the flow of this stream at Adams lake, by
the Adams River Lumber Co., and the sluicing operations which the company has

carried on, the fluctuation in stage was erratic, and it was found impracticable

to secure precise results through the services of a gauge reader.

KAMLOOPS OFFICE.

Suital)le office accommodation was procured in the Acadia block, Kamloops,
where compilation, checking and plotting of field work is carried on. Unpublished
data for the year are gladly compiled and made available for the pul)lic at

any time. The division engineer visited and inspected most of the field stations

in each district throughout the year, and kept constantly in touch with all gauge
readers, supervising oflfice work antl assisting in the ciiecking of field data. Miss
B. B. Allan, as stenographer and office chn-k, had charge of all filing, indexing, and
gauge readers' returns.

INSPECTIONS.

In addition to actual stream flow work, all irrigation projects, involving

Dominion Lands, within the Railway Belt of British Columbia, were inspected

in co-operation with the Dominion Lands agent, by the division engineer at

Kamloops. The construction of irrigation works in connection with such
applications was supervised, and several surveys carried out in the field for the

purpose of defining land covered by storage works and served by irrigation

ditches.
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Uam, Barrier;' Ki\ it Development, City of Kamloops.

I'lxleriiir Hiuricic 1 1 niIio I'llii-i rie I'nwir House Mimici|)iil phiiii foi ('it_\ of KiimUinp.s, Ulin^ll
( 'nluilll>ilt.

I'linioj/i Mph liy ciPiiricsj uf Messrs. I)ui'itiie, l)iiielier iV: ('o., ('(insulting iMiuiiu'iTs, N'imcouvor.

A tiinlxT llii (S' \ I') some tliree and ii half miles lonn j{ives a eoneentral«'il lieail of UK) («><•( on
llir luiliiiics. 'I'lifif iiii' two peiisloeks of vvotiil slave eoiis(nielion, 'I'he powt-r liouse is of eonerete.
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A 2,200 horse-power development has just been completed on the Barriere

river, some 40 miles north of that city, by the municipality of Kamloops, with

Interior Barriere River Hydro-Electric Power House, Municipal plant for City of Kamloops.
Photograph by courtesy of Messrs. Ducane, Dutcher & Co., Consulting Engineers, Vancouver.

The present development has two 1,100 H. P. Piatt Iron Works Victor-Francis turbines operating
under 190' head, with 750 K.V.A. Canadian Wcstinghouse Co. 2,200 volts, 3 phase 60 cycle generators

(600 R.P.M.) with direct connected 40 K. W. Exciter.

Interior Sub-Station, City of Kamloops.
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Messrs. Ducane, Dutcher & Co., of Vancouver as engineers. A timber flume

3^ miles long gives a concentrated head of 190 feet on the turbine, of which
there are two of the Victor-Francis type. The penstocks are of wood stave, and
are buried. The power-house is of concrete, and the plant itself is of excep-
tionally compact design.

An unfortunate landslide, such as British Columbian engineers are often

called upon to deal with, has, at the time of writing, caused the plant to be
temporarily shut down, a portion of the flume having settled with the slide.

This matter is being adjusted and it is hoped the development will shortly be
in operation again.

An auxiliary steam plant at Kamloops looks after the demand for power,
during the winter period, when it is expected that the hydro-electric plant will

be shut down for a period of six weeks to two months.

BOUNDARY CREEK.

There is a small hydro-electric development at Boundary falls, by which the
city of Greenwood derives light and power. The plant operates under a head
of 130 feet and has a capacity of 250 horse-power.

CRAZY CREEK.

At Taft, B.C., the Forest Mills of British Columbia, Ltd., has a small Pelton
wheel development of 150 horse-power. Water is diverted through a 7-inch
wood stave pipeline and operates under a head of about 150 feet. The power
is used in connection with the sawmill as well as for fire protection, lighting, and
domestic purposes.

FORTUNE OR DAVIS CREEK.

Near the city of Armstrong, B.C., on Fortune (or Davis) creek there is a
small Pelton wheel development of about 200 horse-power, municipally owned,
and used for lighting and power purposes. It operates under a head of 500 feet,

water being carried from the storage reservoir by a pipeline, a distance of three-
quarters of a mile to the power house. A transmission line carries power at
2,200 volts to the city of Armstrong.

KETTLE RIVER AT CASCADE.

The West Kootonay Power and Light Co., operates a plant on the Kettle
river with a capacity of 3,1)00 iiorso-power under a head of 155 feet wiiich is

maintained in conjunction with the plants at Bunuington falls on the Kootenny
river. Power is used at Grand Forks, Phoenix, and Nelson for lighting, and for

the mines and smelters.

KETTLE RIVER (nORTII FOHk).

A 700 horse-power plant opcM'ating under a 30-foot liend is nminlained and
used by the (Iranl)\' smeller near Grand l''oiks.
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MURRAY CREEK.

A Pelton wheel development of 100 horse-power operating under a 220-foot

head delivers light and power to the town of Spences Bridge. Water is taken to

wheel direct from iMurray creek in a 16-inch riveted steel pipe, the upper 175

feet of pipe being laid through a rock tunnel.

NAKALLISTON CREEK.

The Mount Olie Light and Power Plant develops some 30 horse-power
from Nakalliston creek for the use of that settlement, which is about 50 miles

north of Kamloops, B.C. Six hundred feet of 16-inch wood stave pipeline carries

water to a small turbine acting under a 50-foot head.

SIMILKAMEEN RIVER.

The Daly Reduction Co.% which owns and operates the well-known Nickel

Plate Gold Mine at Hedley, B.C., has during 1914, completed the construction

of a h^'dro-electric plant with a capacity of 1,800 horse-power. By means of

a dam and a 3-mile wooden flume, a head of 67 feet is obtained. This installa-

tion superseded a plant on Twenty-mile creek, which proved of little service

during low-water periods, and in conjunction with which an auxiliary steam plant

had to be used

Total Monthly Precipitation, 1914.

Locality.
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Difference from Average Precipitation, 1914.

(Difference of Total for month from Monthly Average for previous ten years or more.)

41

Localitv. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct Nov. Dec. Year.

Kamloops. ..

Salmon Arm
^'ernon
Kelowna
Princeton . . .

.

0-73
0-44
0-09
0-88
105

1-37
002
1-10
1-76
0-16

-0-06
0-25
-0 15
-0-29
0-13

000
0-43

-0-08
-0-98
0-11

0-28
003
-0-21
-0-21
-0-02

-0-74
-0-52
-0-60
-0-33
-017

-0-73

-0
-0-86
-0-89

-0-65
-0-79
-0-83
-0-77
-0-82

010
0-46
0-58
1-48
0-34

0-26
0-07
0-39

-0-15
0-17

-Oil

-6-63
0-56
017

-0-97
-0-56
-012
-0-90
-0-38

-0-58

-0-54
-0-93
-0-15

N.B.—^All quantities are plus unless otherwise designated.

Difference from Average Temperature, 1914.

(Difference of Average for month from ilonthly Average for previous ten years or more.)

Locality.





6 GEORGE V SESSIONAL PAPER No. 25e A. 1916

REPORT
OF THE

BRITISH COLUMBIA HYDROGRAPHIC
SURVEY FOR 1914

CHAPTER 4

Nelson Division

REPORT OF C. E. RICHARDSON, B.A.Sc, D.L.S.

Division Engineer.

43





6 GEORGE V SESSIONAL PAPER No. 25e A. 1916

CHAPTER lY.

NELSON DIVISION.

GENERAL REMARKS.

Mr. J. C. Hoyt, M. Am. Soc, C.E., Hydraulic Engineer in charge Division

of Surface Waters, United States Geological Survey, and ]\Ir. N. C. Grover, Chief

Engineer United States Geological Survey, in their book on "River Discharge",

makes the following statement:

—

The hydraulic engineer is interested in water from the time it reaches

the earth in the form of rain or snow until it returns again to the atmos-
phere in the form of an invisible vapour.

The magnitude of this statement reveals the immense amount of data

that the hydraulic engineer must collect in an endeavour to determine the most
economical method of procedure with his work. The statement that each

stream is a law unto itself is particularly true in the Nelson Division.

NELSON DIVISION.

The Nelson division comprises that part of British Columbia known as East

and West Kootenay districts. The whole division is drained by Columbia
river, and with the exception of Okanagan and Kettle rivers, comprises the total

drainage of the Columbia in Canada. The East and West Kootenays are divided

by Selkirk range of the Rockies, and the Selkirks are encompassed on the north,

south, east, and west by Columbia river and one of its tributaries, the Kootenay.

The Columbia rises in Columbia and Windermere lakes, 90 miles south of the

C.P.R. main line at Golden, and flows in a northwesterly direction for about
200 miles to the mouth of Canoe river at Big Bend. From Canoe river the

Columbia flows practically south for about 250 miles, past Revelstoke. through

Arrow lakes, crossing the international ixjundary near \Vaneta, B.C. Kootenay
river rises in Beaverfoot range of the Rockies, al)out 20 miles south

of the C.P.R. main line at Palliser, B.C., and flows practically south for 175

miles, passing within 1 mile of Columl)ia lake, and crossing the international

boundary near Newgate, B.C. It flows througii Montana into Idaho, U.S.A., re-

entering British Columbia (West Kootenay district), GO miles we.st of Newgate
and 20 miles south of Kootenay Landing, at which point it loses itself in Kootenay
lake. From the west arm of Kootenay lake the river flows in a southwesterly

directi(jn, discharging in Columbia river near Castlegar, about 20 miles north

of the international boundary.
The total area of the Nelson l)ivisit)n (East and West Kootenay), is approxi-

mately 29,000 s(juar(' miles. Of this some 15,000 .scjuare miles are drained

by the ("olunibia river above the mouth of the Kootenay. The Ko(>tenay riviT

drains approximately bi.OOO s(|uare miles in British Columbia. The remaining

1,000 s(|uare miles are (hained by Peml d'Oreille river, of whii-h Flathead river

in soutiieast Kootenay is a tributary ; the Pend d'Oreille di.seharges ii\to Colunibiu

river near Waneta, 200 yards above the International boundarv.

(MM A lie CONDITIONS.

KiiM-olV is rel.'ilive direct 1\- to topogi:i|ihy ;iiul rliiii;ilif conditions. Ciiniatii'

conditions are themselves parliall>' dependent on topographw In the stud> ol

stream flow it is cssi-ntial to be familiar with tlu'.se two fai-tors. 'i'lu* tt)ponra-
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phy, however, remains a constant factor, and the variation in the flow of streams
is due directly to cHmatic conditions. In the opening paragraphs of the report
the following remark was made:—"The statement that each stream is a law unto
itself is particularl}^ true in the Kootenays." This statement is based on the
fact that in the Kootenays there is a greater variation in climatic conditions,

even within a radius of a very few miles. It is impossible, therefore, to describe

the climatic conditions in a general way and consider them for any one locality.

Although there is no direct relation between the various localities, there are
marked variations between some of the districts. The following tables and
remarks are intended to show these striking variations, and in comparison with
them a general resemblance may be seen between other districts.

The attached tables of precipitation for various points in the Kootenays
are compiled from the monthly reports for 1914 of the Meteorological Survey,
Mr. R. F. Stupart director. One table shows the monthly precipitation, while
the other shows the difference from the average for the past ten years or more.

In these tables a comparison is shown between ten points, five in East
Kootenay and five in West Kootenay, for 1914. Of these ten points, eight are

in the valleys of the Columbia and Kootenaj'' rivers. Glacier in West Kootenay
and Fernie in East Kootenay are near the summits of the Selkirks and Rockies,
respectively. Although marked variations may be noted in this table, it also

shows conclusively that the precipitation in West Kootenay is much greater
than in East Kootenay.

The cause of the variation in precipitation at these points may be partially

explained as follows:

—

Practicallj^ all the precipitation which falls in the Kootenays comes from the
west. The moisture laden clouds coming from the Pacific first hit the heavil}^-

timbered Coast range. The result is that on the west slope of the Coast range
the precipitation is very heavy. These clouds then pass over the roUing hills

in the central division of Yale district. The precipitation there is so light

that the country is semi-arid. Gold range is only high enough to reach the
lower clouds, and the precipitation on the west slope of Gold range is not very
heavy though considerably greater than around Kamloops. After the Gold
range comes the Selkirks. The Selkirks, particularly in the north half of the
Kootenays, are high and heavily timbered. They reach well into the moisture
laden clouds and the result is a heavy precipitsit on on the west slope or in West
Kootenay. The lower clouds have been precipitated by the Selkirks, and hence
when the Rockies are reached by the remaining clouds a smaller per cent will

be affected. Thus the precipitation in East Kootenay will be less. This is

correct for the northern part of the Kootenays. In the south, however, the
Rockies are higher than the Selkirks, and around Fernie the precipitation is very
heavy. To offset this, the Valley of the Kootenay in this vicinity is wide, and
around Cranbrook the precipitation is very light.

A comparison of East and West Kootenay has just been made. It might
be interesting to compare the precipitation in the Kootenays along the Columbia
and Kootenay valleys from south to north. In East Kootenay from Elko to
the Windermere country, the precipitation is about the same. Proceeding
north from Windermere (Wilmer on table), the precipitation in the Columbia
valley increases slightly to Spillimacheen. From there to Golden it is fairly con-
stant. From Golden north the precipitation gradually increases till within a
few miles of the Big Bend. Captain Armstrong, a member of the Public Works
Department (Canada) at Nelson, and a man well informed on the Kootenays,
made the following statement:

—
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PRECIPITATIOX.

It was early in May, 1894. Proceeding north from Golden the
snow became gradually deeper. At Kimbasket lake it was about 4 feet
deep and well packed. Past Kimbasket lake the depth of snow still

increased, till we came to a point immediately below the mouth of Wood
river. Within a distance of a quarter of a mile there was a pronounced
change, from 8 feet of snow to green grass. The lower valley of Canoe
river appeared very dry. Jack pine was present.

Captain Armstrong accounted for this change by the fact that the Selkirks
had practically disappeared, and the mountains to the east, west, and north
were not high, and the moisture-laden clouds were not penetrated until about
Wood river. It is possible, however, that this sudden change might have been
produced by Chinook winds.

CHINOOK WINDS.

Captain Armstrong also gave a ver}- interesting description of the Chinook
winds in East Kootenay. They come from the south, up Kootenay valley, and
touch Tobacco plains near Newgate at the international boundary. From
Tobacco plains they appear to rise and are not apparent again till in the
vicinity of Columbia lake, the source of Columbia river. Their effect is noticed
very much around Windermere lake and at the mouth of Toby creek. In
January, 1901, in the valley around Windermere lake the thermometer reached
65° F., and the snow all disappeared. Toby creek valley was affected till an
altitude of about 5,000 feet was reached, the height of the Chinook clouds. Above
5,000 feet there was not any effect from the Chinook. When the temperature
in the valley was as high as 65° F. at the Paradise mine on Toby creek, 8,000 feet
altitude, the thermometer ranged from —20° F. to —26° F. day and night.
North of Toby creek the Chinook appears to Hft or die out, and is not again very
evident.

In West Kootenay the precipitation seems rather similar in the valley at
most points as far north as Nakusp. Farther north, however, it increases
considerably.

SNOWFALL DATA ALONG THE C.P.R. IN SELKIRK RANGE.

The C.P.R. have kept snowfall records each year since 1887 at various
points along the main line in the Selkirks. The following table is taken from
these records, and siiows the annual snowfall in feet and inches. The location
of the points at which records were taken is denoted by the number of miles and
direction from Roger pass, the summit of the Selkirks

25k—5
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Date.
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Cranbrook district, Mr. Elliott in charge of the Revelstoke district, while Mr.
Beeston and the division engineer both attended to the Nelson district. ]Many
new stations were established during the spring and early summer. Owing to
the loss of one of the staff in August the work was considerabl}* curtailed for

the rest of the 3'ear, with the result that it was impossible to obtain discharge
curves for all the streams in the division. Another year's work, however,
will make it possible to rate all these stations.

PROBLEM OF TRANSPORTATION.

Owing to the size of the Nelson division and the varying nature of the
country, the problem of transportation is of vital importance. The streams ia

('i;iiil.r«)ok Dislri.l (111 Plmlonniph ,sli.)\viii« support fi.r

cahlc wiiy iiiul plntfurin iiltiichnu-nt for ciihli- t-ur.

tlie vicinity of Nelson arc rcuclu'd. for the nutst p;irt. I»y bo;it. In the Upper
Columbia valley and Cranbrook districts, many of the .streams are remote from
the railroads; to cover these districts horses are of little us(> on ftccount of tlu-
great distance to be covered in a trip, but by using an automobile of its own. this
survey c(Mild gn-atly reduce the cost of the wiu'k in tlu'sc two districts.

2510 5.^
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Craabrook District (III).—Photograph showing cable car and
method of operating.

WINTER MEASUREMENTS.

Winter measurements are absolutely essential on the majority of streams in

the Nelson division. In East and North-west Kootenay'the streams are frozen

or affected by ice from November or December to March or April. In South-
west Kootenay the streams seldom freeze over for more than a week or so at a
time, and in the larger rivers ice conditions do not exist except during extremely
cold spells.

There are two periods of low water in this division in the'late'summer or

early fall, and during the winter. On all glacial fed streams and'on a'great many
others low water occurs during the winter and renders \Yinter_ measurements
necessary.

It is not intended here to enter into a discussion on stream''gauging under
ice conditions, but, should any one be interested in this work, reference is made
to United States Water Supply Paper No. 337, by Mr. W. G. Hoyt. In this

paper the most advanced methods and theories are discussed.
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It is a much more diflEicult matter to obtain reliable measurements under
ice conditions than during the open season, for the following reasons:

—

(1.) The Personal Equation.—Particularly during very cold weather it is

a most uncomfortable undertaking. The engineer should be supplied with
the warmest clothing outfit, such as shoepacks, etc., and several pairs of gloves.

(2) Frazil Ice.—In the Kootenays when ice conditions exist, frazil ice is

generally present. The best metering sections are alwa3^s above a riffle, and these
sections or parts of them are always packed with frazil ice. It is a hard pro-
position to determine if there is any water flowing through the ice and also the
width of the channel free from this packed frazil ice. Again, when this ice is

flowing downstream it is liable to affect the action of the meter.

(3) Meter.—During cold weather the meter is very liable to freeze when it

is out of the water.

Needless to say, the cost of winter measurements is much in excess of the
open season work. Transportation is more difficult, ice has to be chopped
and the measurement takes much longer.

Not many winter measurements were made in 1914. Mr. Webb covered
the streams in Revelstoke district in February. In Nelson district streams on
which regular gauging stations were established were all metered at various
times throughout the winter. The larger of these streams, such as the Kootenay
Pend d'Oreille, Columbia, and Slocan, did not freeze, so the open season curve
was applicable for the whole year. In December, Messrs. Elliott and Corbould
metered the power streams in Cranbrook district during a cold spell. All
measurements were made in cold weather from 0°F to -20°F. Frazil ice was
flowing in practically all the streams they metered and caused much trouble.
The results, however, should be fairly reliable and are of value. It is an establish-
ed fact that the run-off during the winter months varies with the temperature.
In most years the low flow in the Kootenays occurs in February or March and,
it is believed, takes place shortly after the last cold spell of the season. Parti-
cular attention will be paid to winter measurements during the latter part of
February and early March in 1915.

Total Monthly Precipitation, 1914,

Locality. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov Dec. Year.

U-&3
1500
&6-2a
38-38
2718
27-57
28-17

18-»4
42-53

Golden
Wilmer
Glacier
Revelstoke
Nakuap. ..

.

Nelson
Waneta
Cranbrook

.

Elko
Femie

3-65
218
10-45
9-89
5-24

610
6-01
3-63
1-91

1004

0-20
0-45
4-95
200
1-54

1-00
1-20

015
0-60
1-23

1-37
0-44

900
3-23
0-96
1-58
2-36

i-00
2-93

0-75
1-30
4-25
2-42
3-07
3-07
2-33
0-79
1-4H
2-66

110
1-32
2-93
1-25
1-65
1-95
2-87
1-08
2-01

1-64

109
1-51

3-37
2-53
2-43
2-56
3-36
2-02
2-74
1-38

0-45
0-82
0-8S
1-19
0-93
0-24

00
0-44
1-62

2-15

1-73
2-54
3-33
3-87
2-90
3-44

393
1 27

1 39
4-77

1-35
0-88
2-55
2-23
1-08
1-85
1-33
1-57

2-45
4-47

1-67
1-23
9-10
700
3-31
4-03
2-99
2-47
2-08
700
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CHAPTER V.

COAST DIVISION—HYDROGRAPHIC DATA.

REGULAR METERING STATION.

Belknap Creek at Belknap Lake (1000).

Location.—Just at lower end of Belknap lake in section 36, township 6,

range 7, west of 7th meridian.

Records Available.—Measurements were started in October, 1912, and have
been more or less continuous ever since.

Draiiyige Area.—Not known.

Gauge.—Vertical staff gauge.

Channel.—Bed of stream strewn with rocks and boulders, giving uneven
bottom, but permanent control.

Discharge Measurements.—Nine meter measurements made during 1912,

1913, and 1914 define the rating curve verj^ well except for extreme low and
extreme high water.

Winter Flow.—Very heavy snowfall but very little ice, so that open-water
conditions obtain practically all winter.

Accuracy.—D. Poor because the gauge readings were not taken very

frequently.

Co-operation.—Gauge readings are made by emploj'ees of the Westminster
Power Company.

Discharge Measurements of Belknap Creek, Belknap Lake, 1912-1913-1914.

Date.
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Daily Gauge Height and Discharge of Belknap Creek at Belknap Lake for

1914.

Dat.
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Daily Gauge Height and Discharge of Belknap Creek at Belknap Lake
for 1914.

Day.
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Belknap Creek below Ann Lake (1063).

Location.—About half way between Ann lake and Belknap lake, near
the proposed site for the diversion dam, and in section 36, township 6, range 7,

west of 7th meridian.

Records Available.—June to December, 1914.

Drainage Area.—Not known.
Gauge.—Vertical staff gauge.

Channel.—Boulders and gravel.

Discharge Measurements.—Five meter measurements made during 1913
and 1914 define the rating curve accurately except for very high stages.

Winter Flow.—Stream freezes at gauging section for a week or two in very
cold weather.

Accuracy.—D. Poor on account of the infrequency of the gauge readings.

Co-operation.—Gauge readings are made by employees of the Westminster
Power Company.

Discharge Measurements of Belknap Creek below Ann
Lake, 1913-14.

Date.
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Daily Gauge Height axd Discharge of Belknap Creek below Ann Lake,
1914.

D.o-.
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Daily Gauge Height and Discharge of Belknap Creek below Ann Lake,

for 1914.

—

Concluded.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day.
Gauge Dis-
Height. charge.

December.

Feet.

1-55

1-05

Sec.-ft.

50
48
45
40
35

30
30
25
24
23

22
22
22
20
20

20
20
20
20
20

Monthly Discharge of Belknap Creek below Ann Lake, for 1914.

Month.

July
August
September,
October . .

.

November
December.

Discharge in Second-Feet.

Maximum. Minimum

170
50
600
500
250
50

Mean.

Accuracy.

89
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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, 1914,
Drainage Area.—Not known.
Gauge.—A fine wire is stretched tightly across the stream, and the distance

to the water surface is measured "wdth a graduated rod. These figures are sub-
tracted from 15.00 to give the direct readings.

Channel.—Bed of stream covered with large rocks, giving an imeven bottom
but good control.

Wi?iter Flow.—The stream freezes over for a month or two each winter.
Accuracy.—Below 100 cubic feet per second, "B". Above 100 cubic feet

per second, "C".
Co-operatio7i.—The records on this stream are kept by ^Messrs. Anderson and

Warden, Ci\'il Engineers, Vancouver, for the Vancouver Power Company.

Discharge Measurements of Boulder Creek near mouth, 1911-12-13-14.

Date

1911.

Nov. .3.

1912.

Sept. 8.

1913.

Julv 24
Sept. 11.

1914.

Julv 24.

Hydrographer.
Meter
No.
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Daily Gauge Height and Discharge of Boulder Creek near mouth, for 1914.

Day.
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Daily Gauge Height and Discharge of Boulder Creek near mouth for 1914.

D.^Y.
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Brandt Creek at Mouth (1002)

Location.—Section 4, township 7, range 7, west of the 7th meridian.

Records Available.—^October 19 to December 31, 1912; January 1 to Decem-
ber 31, 1913; January 1, to September 11, 1914, station abandoned, and new
station above Young creek used.

Drainage Area.—Not known.

Gauge.—Vertical staff gauge, nailed to tree. Generall}^ five or six readings

a week.

Channel.—Rocky bed, giving a rough bottom but permanent control.

Discharge measurements.—Rating curve well defined by nine meter measure-
ments made during 1912 and 1913.

Winter Flow.—Open all year.

Accuracy.—B, when gauge readings were taken frequentlj^ enough.

Co-operation.— Gauge readers maintained by Westminster Power Company.

Discharge Measurements of Brandt Creek at mouth, 1912-13-14.

Date.
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Daily Gauge Height and Discharge of Brandt Creek at mouth for 1914.

Day.
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Daily Gauge Height and Discharge of Brandt Creek at mouth for 1914.

Da J'.
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Channel.—Solid rock at control.

Discharge measurements.—Nine meter measurements were made during
1913 and 1914, but most of them were referred to the old gauge which was
washed out.

Winter Flow.—Very heavy snowfall but practically no ice, so that open
water conditions obtain all winter.

Accuracy.—D.

Co-operation.—Gauge readers are maintained by Westminster Power
Company.

Discharge Measurements of Brandt Creek above Young Creek, 1913-1914.

Date.
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Daily Gauge Height and Discharge of Brandt Creek above Young for 1914.

D.\Y.
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Daily Gauge Height and Discharge of Brandt Creek above Young Creek,1914.

Day.
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Channel.-^'Rockj bed, water swift at high stages. At low water a small

temporary dam is sometimes placed in the channel below the gauge. The gauge
readings have been corrected to allow for the backwater caused by it.

Discharge Measurements.-—Eight meter measurements aurmg 1914.

Winter Flow.—Open water all year.

Accuracy.—^C.

Co-operation.—Gauge readings taken by employees of the Vancouver
Waterworks Department.

Discharge Measurements of Capilano Creek above city intake, 1914.

Date.
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Daily Gauge Height and Discharge of Capilano Creek at Intake for 1914—Con.

Day.
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Chehalis River (1003).

Location.—One and a half miles from the mouth, in section 14, toAVTiship 4,

range 30, west of the 6th meridian.

Records Available.—Continuous records since March, 1912,

Drainage Area.—Two hundred square miles.

Gauge.-—Chain gauge suspended over river by pole spiked to two trees and
heldjin position by a stay A\are from the top of one of the trees.

Channel.—Rocky bed, water swift at higher stages.

Discharge measurements.—Ten discharge measurements during 1912, 1913

and 1914.

Winter Flow.—Open water all year.

Accuracy.—Below 3,000 cubic feet per second, "B". Above 3,000 cubic

feet per second, "C".

Discharge Measurements of Chehalis River at 1| miles from mouth,
1911-12-13-14.

Date. Hydrographer.
Meter
No.
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Daily Gauge Height and Discharge of Chehalis River one mile from mouth
for 1914.

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

January.

Gauge Dia-
Height. charge

Sec.-ft.

1,140
1,060
980

10,600
17,000

22,000
17,000
9,600
7,700
5,300

3,850
3,450
3,100
3,100
2,450

..,200

2,000
1,820
1,550
1,320

1,140
1,230
1,320
1,230
1,060

1,140
1,230
1,140
1,230
1,550

1,670

February.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

1,550
1,430
1,270
1,140
1,060

980
1,060
980
900
900

980
980

1,060
1,060
1,060

1,060
980
900
900
900

1,020
3,850
3,100
3,100
2,450

2,200
4,350
2,750

March.

Gauge
I

Dis-
Height . charge

.

Feet. Sec.-ft.

9,600
6,250
3,850
3,100
2,200

1,820
1,670
1,820
2,000
2,000

1,820
1,670
1,820

10,100
6,250

7,700
10,100
6,700
5,800
4,850

3,850
3,450
2,600
2,450
3,100

2,750
2,200
1,820
1,610
1,430

1,430

April.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

2,450
2,200
2,450
2,750
3,850

3,450
2,920
2,450
2,200
2,000

1,820
1,820
2,000
2,450
11,000

6,250
4,850
5,800
12,000
6,700

5,300
4,350
3,100
2,450
2,200

2,000
1,820
1,750
1,820
2,000

May.

Gauge Dis-
Height . charge

Feet. Sec.-ft.

2,000
1,910
1,820
2,000
2,000

1,910
1,820
1,750
1,670
2,000

3,100
2,450
2,450
2,320
2,200

2,100
2,000
1,820
1,670
1,820

1,820
1,910
1,820
1,820
2,000

2,450
2,750
1,820
1,430
1,370

1,320

June.

Gauge Dis-
Height . charge

.

Feet. Sec.-ft.

1,320
1,280
1.230
1,320
1,230

1,230
1,320
1,230
1,140
1,180

1,230
1,230
1,180
1,180
1,140

1,140
1.100
1,060
1,060
1,100

1,140
1,020
900
860
980

1,060
1,060
1.060
980
940
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Daily Gauge Height and Discharge of Chehalis River one mile from mouth
for 1914—Con.

Day.



BRITISH COLUMBIA HYDROGRAPHIC SURVEY 75

SESSIONAL PAPER No. 25e

Chilliwack River (1004).

Location.—Five miles above Sumas lake in section 1, to^aiship 23, east of

Coast meridian.

Records Available.—Daily discharges continuous since November, 1911.

Drainage Area.—Four hundred and fifty square miles, of which about 100
is in the State of Washington.

Gauge.—Vertical staff on rock filled crib. Readings daily.

ChanneL—Rocky bottom, good control, water deep; swift at high stages.

Discharge Measurements.—Fifteen meter measurements made during 1911,

1912, 1913, and 1914.

Winter Flow.—Open water all year.

Accuracy.—A.

Discharge Measurements of Chilliwack River near Vedder River Hotel,
1911-14.

Date. Hydrographer.
Meter
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Daily Gauge Height and Discharge of Chilliwaek River near Sumas Lake
for 1914.

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

January.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

1,000
900
900

1,850
7,300

20,000
16,000
13,000
10,900
8,300

4,600
3,850
3,700
3,500
3,300

3,300
3,000
2,800
2,650
2,500

2,150
2,000
1,920
1,770
1,770

1,850
1,700
1,550
1,470
1,620

1,550

February.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

1,550
1,470
1,400
1,350
1,100

1,050
1,100
1,150
1,100
1,100

1,100
1,050
1,000
1,050
1,000

1,050
1,050
1,000
1,000
1,050

1,100
1,200
1,250
1,200
1,250

1,200
1,300
1,550

March.

Gauge Dis-
Height. charge.

Feet.

85

2-1

Sec.-ft.

2,650
2,300
2,150
2,000
1,700

1,550
1,400
1,470
1 , 470
1,550

1,470
1,400
1,550
2,500
2.500

2,800
2,900
3,070
2,900
3,000

3,000
3,070
3,000
2,900
2,650

2,500
2,220
2,150
2,150
1,920

1,850

April.

Gauge Dis-
Height, charge.

Feet.

85

Sec.-ft.

1,700
1,850
2,000
2,650
3,220

3,000
2,800
2,900
3,000
3,070

3,150
3,070
3,220
3,500
4,400

3,850
3.400
3,500
4,600
4,400

4,000
3,500
3,220
3,070
2,800

2,720
2,720
2,650
2,650
2,570

May.

Gauge Dis-
Height, charge.

Feet.

3-25

Sec.-ft.

2,650
3,770
5,300
4,100
3,850

3,700
3,500
3,400
3,500
3,600

3,500
3,700
3,850
4,600
5,800

5,.300
4,900
4,400
4,200
4,300

4,600
5,000
5,100
5,300
4,800

4,400
4,000
3,850
3,400
3,300

3,770

June.

Gauge Dis-
Height. charge.

Feet.

85

Sec.-ft.

4,400
5,900
5,000
4,400
3,770

3,300
3,150
3,070
2,800
3,000

3,220
3,400
3,700
3,850
4,600

5,300
5,500
5,300
4,400
4,000

3,850
4,000
3,850
3,775
3,700

3,600
3,700
3,775
3,850
4,000
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Daily Gauge Height and Discharge of Chilliwack River near Sumas Lake
for 1914—Cow.

Day.
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COQUIHALLA RiVER (1005.)

Location.—Near mouth of river, not far from Hope, in section 10, town-
ship 5, range 26, west of the 6th meridian.

Records Available.—Continuous records since November, 1911.

Drainage Area.—Three hundred and sixty square miles.

Gauge.—Cable gauge on highway bridge. Readings two or three times a

week.

Channel.—Bottom rocky and stream rather shallow; water swift at the

higher stages.

Discharge Measurements.—Sixteen meter measurements made during 1912,

1913, and 1914.

Winter Flow.— In very cold weather, ice forms along the edges of the stream,

with some anchor ice at the riffle which forms the control.

Accuracy.—C. Gauge readings only about three times a week.

Discharge Measurements of Coquihalla River near mouth, 1912-13-14.

Date.
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Daily Gauge Height and Discharge of Coquihalla River near mouth.

79

Day.

January.

Gauge Dis-
Height . charge

February.

Gauge
Height

.

Dis-
charge

March.

Gauge Dis-
Height . charge

April.

Gauge Dis-
Height . charge

May.

Gauge Dis-
Height . charge

June.

Gauge Dis-
Height . charge

.

Feet.

2
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Daily Gauge Height and Discharge of Coquihalla River near mouth for 1914

Day.
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Fraser River (1007),

«1

Location.—At Hope, in section 16, township 5, range 26, west of the 6th
meridian.

Records Available.—Dail}' discharges, continuous since March, 1912.
Drainage Area.—Above gauging station, 85,600 square miles; above

mouth, 90,000 square miles.

Gauge.—Painted on rock bluff at Kettle Valley Railway bridge; readings
daily,

Channel.—Permanent channel, deep w^ater; swift at higher stages.

Discharge Measurements.—Nine measurements during 1912, 1913, and 1914;
some made with meter, some by floats.

Winter Flow.—Not usualh' ice enough to affect the gauge height-discharge
relations.

Accuracy.—C,

Co-operation.—Gauge read by the engineers of the Kettle Valley Railroad,

Discharge Measurements of Fraser River at Hope, 1912-14,

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean

Velocity.
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Daily Gauge Height and Discharge of Fraser River at Hope for 1914.

Day.

1 . .
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Daily Gauge Height and Discharge of Fraser River at Hope for 1914—Con.

Day.
Gauge
Height.

July.

Dis-
charge.

August.

Gauge
Height

.

Dis-
charge ,

September.

Gauge Dis-
Height. charge.

Gauge Dis-
Height. charge.

October.

Gauge
Height.

November.

Dis-
charge .

Gauge Dis-
H eight, charge.

December.

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.

24
25
24
25
25

25
25
24
24
24

24
24

24
24
24

24
23
23
23
23

23
22
23
22
22

22
22
21

21

21

21-0

Sec.-ft.

248,000
250,000
245,000
253,000
256,000

250,000
250,000
245,000
240,000
237,000

232,000
232,000

229,000
234,000
229,000

224,000
222,000
214,000
214,000
206,000

202,000
198,000
200,000
188,000
184,000

182,000
178,000
174,000
168,000
160,000

158,000

Feet.

16-7

Sec.-ft.

154,000
150,000
146,000
144,000
140,000

137,000
140,000
136,000
133,000
129,000

127,000
124,000

119,000
116,000
115,000

114,000
114,000
112,000
112,000
110,000

108,000
107,000
107,000
106,000
104,000

103,000
100,000
100,000
98,000
98,000

96,000

Feet.

16-4
16-0
15-8
155
15-''

15-4
15-6
15-5
15-4
15-3

15-3
15-2

15-1
15-0
15-2

14-9
14-4
14-7
14-7
14-9

14-8
14-7
14-9
15-0
14-8

14-8
14-9
150
14-9
15-2

Sec.-ft.

92,000
87,000
84,000
80,000
79,000

79,000
82,000
80,000
79,000
78, COO

78,000
76,000

75,000
74,000
76,000

73,000
66,000
70,000
70,000
73,000

72,000
70,000
73,000
74,000
72,000

72,000
73,000
74,000
73,000
76,000

Feet.

15-0
151
15-0
15-2

151

15-2
14-7
14-5
14-4
14-2

14-2
14-0

13-9

140
14-2

14-5
14-7
14-7
14-9
14-8

14-9
160
14-9
14-7
14-8

14-9

151
150
15-1

15-2

15-2

Sec.-ft.

74,000
75,000
74,000
76,000
75,000

76,000
70,000
68,000
66,000
64,000

64,000
62,000

60,000
62,000
64,000

68,000
70,000
70,000
73,000
72,000

73,000
74,000
73,000
70,000
72,000

73,000
75,000
74,000
75,000
76,000

76,000

15-3
15-5
15-6
15-2

151

14-9
14-8
14-8
14-6
14-5

14-5
14-3

14-2
14-0
13-8

13-8
13-7
13-6
13-4
13-3

13-2
13-3
13-5
14-0
13-9

13-9
14-0
13-9
13-9
140

Sec.-ft.

78,000
80,000
82,000
76,000
75,000

73,000
72,000
72,000
69,000
68,000

68,000
65,000

64,000
62,000
59,000

59,000
58,000
57,000
54,000
53,000

52,000
53,000
55,000
62,000
60,000

60,000
62,000
60,000
60,000
62,000

Feet.

140
13-9

13-6
13-3
131

131
130
12-8
12-5
12-3

120
11-8

11-7
11-6
11-4

11-5
11-5
11-3
11-2
11-2

11-4
11-6
11-7
11-8
120

11-9

120
12-4
12-6
12-5

12-3

Sec.-ft.

62.000
60,000
57,000
53,000
51,000

51,000
50,000
47,000
44,000
42,000

38,000
36,000

35,000
34,000
32,000

33,000
33,000
31,000
30.000
30,000

32,000
34,0C0
35,000
36,000
38,000

37,000
38,000
43,000
45,000
44,000

42,000

Monthly Discharge of Fraser River at Hope, for 1914.

(Drainage area, 85,600 square miles.)

Month.



84 BRITISH COLUMBIA HTDROGRAPHIC SURVEY

SESSIONAL PAPER No. 25e

HixoN Creek near Mouth (1009).

Location.—About half a mile from the mouth, in section 34, township 6,

range 7, west of 7th meridian.

Records Available.—November and December, 1912; January to Decem-
ber, 1913; January to July, 1914, station discontinued.

Drainage Area.—Not known.

Gauge.—Vertical staff gauge, readings about three times a week.

Channel.—Rock and gravel.

Discharge Measurements.—Five measurements during 1913 and 1914.

Winter Flow.—Open water conditions, no ice.

Accuracy.—C. and D.

Co-operation.—Gauge readers maintained by Westminster Power Company-

Discharge Measurements of Hixon Creek near mouth, 1913-14.

Date.
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Daily Gauge Height axd Discharge of Hixon Creek at mouth for 191-4.

Day.
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Daily Gauge Height and Discharge of Hixon Creek at mouth for 1914,

Day.
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Discharge Measurements.—Four meter measurements during 1913 and
1914.

Wi7iter Flow.—Very heavy snowfall and some ice in winter.

Accuracy.—D.

Co-operation.—Gauge readings taken by employees of Westminster Power
Company.

Discharge Measurements of Hixon Creek above Belknap Creek, 1913-14.

Date.
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Monthly Discharge of Hixon Creek above Belknap Creek, for 1914.
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Daily Gauge Height and Discharge of Jones Creek at Jones lake for 1914,

Day.
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Daily Gauge Height and Discharge of Jones Creek at Jones lake for 1914—Con.

Day.
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Lynn Creek (1046.)

Location.—Below the overflow from the North Vancouver town intake,

and about 4 miles from the mouth of the creek.

Records Available.—Daily discharges since June, 1914.

Drainage Area.—Seventeen square miles. Estimated by the engineers of

the Provincial Water Rights Branch.

Gauge.—Cable gauge on flume bridge.

C/ianneZ.—Boulders and solid rock.

Discharge Measurements.-—Four meter measurements made during 1914.

Winter Flow.—Open water all year.

Accuracy.—C.

Co-operation.—Gauge readings are made by Mr. Kirkland, who is employed
at the intake by the Waterworks Department of North Vancouver.

Discharge Measurements of Lynn Creek below intake 1914.

Date.



92 DEPARTMENT OF THE INTERIOR

6 GEORGE V, A. 1916

Daily Gauge Height and Discharge of Lynn Creek below Intake for 1914.

Dat.
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Daily Gauge Height and Discharge of Lvnn Creek below Intake for 1914
—Con.

Day.

December.

1

2

3

i

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.

Gauge
Height.

Feet.

5-95
5-45
5-50

5 35
5 25
4 95
4 65
4-55

4-40
4-40
4-35
415
405

3-95
3-90
3-90
3-90
3-80

3-75
3-75
3-75
3-65
3-75

4- 10
4-70
4-85
4-75
4-40

4-30

Dis-
charge.

Sec.-ft.

260
260
285
190
200

180
160
120
80
70

56
56
52
37
31

22
22
22
17

15
15
15
10
15

34
86
104
92
56

48

Monthly Discharge of Ljnn Creek below Intake for 1914.

(Drainage area, 17 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

RcN-Orr.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet

.

Accuracy

,

July
AueuMt
September
( )ctobor

.

N'ovoinber
Decern Ijer.

130
30

430
560
660
285

1

1

34
155
10

47
3

145
164

315
85

2-8
0-2
8-5

9 7
18-5

50

3-7
0-2
9-5

U 3
20-6
5-8

3.900
18U

8.6()0

10, 100
18.71)0

5.300
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Mesliloet River (1011).

Location.—A short distance below canyon, 8 miles from mouth of river and
in section 8 , township 7, range 7, west of 7th meridian.

Records Available.—Continuous since October 31, 1912.

Drainage Area.—Estimated at 65 square miles.

Gauge.—Vertical staff; readings two or three times a week.

Channel.—Boulders and gravel; permanent control.

Discharge Measurements.—Twelve meter measurements taken during 1912,

1913, and 1914 define the rating curve for almost the entire range.

Winter Flow.-—^Open water conditions all winter.

Accuracy.—The value B is assigned where the gauge readings have been

taken frequently enough to warrant it.

Co-operation.—Gauge readers are maintained by the Westminster Power
Company.

Discharge Measurements of Mesliloet River eight miles from mouth 1914,

Date.
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Daily Gauge Height axd Discharge of Mesliloet River eight miles from
mouth, for 1914.

Day.
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Daily Gauge Height and Discharge of Mesliloet River eight miles from
mouth, for 1914

—

Con.

Bxi.
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NicoLUM River (1058).

Locatioji.—At the pack trail bridge, 4 miles from the mouth of the river and

9 miles from Hope; in section 27, township 4, range 5, west of 6th meridian

Records Available.—August to December, 1914—irregular.

Drainage Area.—Thirty square miles (above gauging station.)

Gawgre.—Vertical staff. Readings irregular.

Channel.—^Rocky; water swift at high stages.

Discharge Measurements.—^Four during 1914; one of them was under ice

conditions.

Winter Flow.—Stream remains open all winter but during cold spells anchor

ice disturbs somewhat the ordinary relation between gauge height and discharge.

NICOLUM RIVER.

The Nicolum river has its source in the Nicolum lakes at an elevation of

something like twenty-one hundred feet. It discharges into the Coquihalla

river near Hope, about 4 miles from the Fraser river at an elevation of some

three hundred feet. The stream has a drainage area of 30 square miles above

the gauging section.

For the greater part of the year there is no direct surface flow from the

lakes into the river, but the flow is kept up by seepage, which comes out as

springs in the bed of the stream, some Httle distance below the lakes. It is only

for a short period during the spring freshet that the lakes overflow directly into

the stream. This condition of affairs gives a very uniform flow, which, however,

is affected to some extent by two tributaries which enter from either side of the

stream a few miles below the lake.

The precipitation in the Nicolum river watershed probably averages some-

thing over seventy inches. In the winter there is very little snow near the

mouth of the creek, but at the headwaters there is a considerable depth. The
stream does not generally freeze at the gauging station but the water is sometimes

backed up a little by ice.

The pack trail from Hope to Princeton follows the Nicolum river from its

mouth to the lakes. Part of this road was widened at one time for the use of

wagons, and it would be a simple matter to convert it into a wagon road at

least as far as the Nicolum lakes. Lately, however, it has been used merely

as a pack trail.

There is practically no settlement or develoinnent in the Nicolum valley.

The country is mostly mountainous, and there is very little good farming land,

with the exception of a fringe around the lakes.

The Nicolum lakes are located at one end of a vall(\v which lies among the

hills at an altitude of some twenty-one lumdretl feet. The Nicolum river drains

one end of this valley. The Sumallo river Hows down from the hills near the other

end of the valley on its way to join the Skagit below. The natural conditions

an^ such that it would be (luile possible to divert the Sumallo river into the Nico-

lum lakes. This would give a fairly good flow of water at (iuit(> a high head,

liy ulihzing Ihe lota! fail to Ihc Kraser river, a head of sonu'thing like two thous-

and feet could he ohiaincd, though this would reiiuire a pipe line about 10 miles

long. The lakes would give good storage, ])articularly since their ar(>a could be

greatly increased by means of storage dams. The natural st>epag(> which takes

place from the lakes at present would l>f a considerable disadvantage. How-
ever, test pits which have been sunk, seem to indicate tiiat there* is onl\ o\w

of the lakes that supi)lies this seepage and that tlu> glacial sill in the res! of the

valley bottom would prevent any such losses, proxidetl that the oi\e tri>ul>le-

sonie lake was omitted from the storage system.

25k—8i



98 DEPARTMEIHT OF TEE INTERIOR

6 GEORGE V, A. 1916

The flow available for such a development is given bj'- the flow of the Sumallo
river as measured at the station eight miles from the mouth. To this must be
added a portion of the. flow as measured at the station on the Nicolum, which
cannot all be utilized because it includes the water brought down by the two
tributaries which enter below the lake, and it would only be possible to divert

one of these streams into the proposed pipeline. The measurements at the upper
station on the Sumallo, however, are not as complete as those which have been
taken at the station near the mouth, since it was not possible to get regular gauge
readings. In using the flow of the Sumallo river at the lower station, a consider-

able reduction should be made. This amount can be determined by comparing
the discharges at the two stations, at various times of the year. It is expected

that next year more complete data on these streams will be available.

Discharge Measurements of Xicolum River at Nine-mile Bridge, 1914.

Date. Hydrographer.
Meter
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Daily Gauge Height and Discharge of Nicolum River fourmiles from mouth
for 1914.

Day.
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Discharge Measurements of Norton Creek at Norton Lake, 1912-13-14,

Date.
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Daily Gauge Height and Discharge of Norton Creek at Norton lake, for

1914—Con.

DAT.
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Location.—Above the Vancouver waterworks intake and about seven miles

from the mouth of the creek.

Records available.—T>a.i\y discharges since November, 1913.

Drainage Area.—Above intake, 76 square miles, estimated by the engineers

of the Provincial Water Rights Branch.

Gawge.—Vertical staff gauge spiked to cribbing at intake.

Channel—Rocks and boulders; water swift at high stages.

Discharge Measurements.—Seven meter measurements during 1913 and

1914.

Winter Flow.—Open water all year.

Accuracy.—B.

Co-operation.—Gauge readings are made by employees of the Vancouver

Waterworks Department.

Discharge Measurements of Seymour Creek above city intake, 1913-14.

Date.

1913.

Nov. 6..

1914.

Jan. 6.

April 30.

May 29.

Aug. 14.

Oct. 15.

Oct. 20.

Hydrographer.

H. J.E. Keys.

Keys & McLachlan.
Keys & Webb
C. G.Cline

do
C.E.Webb
H.C.Hughes

^Station established.

'Backwater from small dam.

Meter
No.

1046
1057
1521

1933
1057
1933

Width.

Feet.

155
135
100
115
139

160

Area of

Section.

Sq.-ft.

133

662
368
281

157

355
588

Mean
Velocity.

Ft. per sec.

6-7
2-1
1-6

0-47
1-9
3-9

Gauge
Height.

Feet.

1-60

4-20
2-35
1-91

0-60
2-00
3-20

Discharge.

Sec.-ft.

282»

4,450
775
430
732

600
2,290
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Daily Gauge Height and Discharge of Seymour Creek at Upper Intake. 1914.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Day.

January.

Gauge
Height

Feet.

1-95
2-35
2-65
6-10

3o5

5-00
3-05
2-70
2-30
2-12

2-20
2-00
210
2-00
1-85

2-55
2-17
2-05
1-95
1-77

1-65
1-52
1-45
1-32
1-27

1-95
1-65
1-45
1-45
1-75

1-45

Sec.-ft.

490
850

1,185
9,210
2,810

6,460
1,825
1,250
800

710
530
620
530
415

1,060
683
575
490
365

307
253
225
181

168

490
307
225
225
355

225

February.

Gauge Dis-
Height. charge

Feet.

1-55
1-45
1-30
1-23
1-17

1-09

103
1-00
1-00
1-02

MO
1-30
1-50
1-50
1-52

1-50
1-50
1-45
1-45
1-45

1-85
2-27
2-25
2-50
2-07

1-92
2-07

210

Sec.-ft.

265
225
175
158
144

128

116
110
110

114

130

175
245
245
253

245
245
225
225
225

415
773
755

1,000
593

593
620

March.

Gauge Dis-
Height . charge

Feet.

3-20
2-45
2-40
2-17
1-90

1-70
1-65
1-77
1-87
1-70

1-60
1-55
2-57
3-72
2-55

2-42
2-45
2-45
2-45
2-60

2-50
2-45
2-25
2-10
1-90

1-70
1-60
1-50
1-80
1-80

1-70

Sec.-ft.

2,140
950
900
682
450

330
307
365
430
330

285
265

1,090
3,300
1,060

925
950
950
950

1,120

1,000
950
755
620
450

330
285
245
380
380

330

April.

Gauge Dis-
Height. charge,

Feet.

1-70
1-60
2-10
2-50
3-10

2-52
2-42
2-35
2-30
2-45

2-40
2-20
2-92
3-40
3-45

2-70
2-40
2-25
2-80
2-60

2-30
2-20
2-10
2-00
1-90

1-85
1-95
1-90
1-80
2-00

Sec.-ft.

330
285
620

1,000
1,920

1,025
925
850
800
950

900
710

1,595
2,580
2,690

1,250
900
755

1,400
1,120

800
710
620
530
450

415
490
450
380
530

May.

Gauge Dis-
Height. charge.

Feet.

2-47
2-75
2-55
2-25
2-15

2-20
2-40
2-30
2-20
2-10

2-25
2-30
2-50
2-70
2-60

2-40
2-30
2-20
2-35
2-50

2-60
2-65
2-50
2-55
2-60

2-75
2-77
2-20
1-95

210

2-30

Sec.-ft.

970
1.325
1,060

755
665

710
900
800
710
620

755
800

1,000
1,250
1,120

900
800
710
850

1,000

1,120
1.185
1,000
1,060
1.120

1,325
1,355
710
490
620

800

June.

Gauge Dis-
Height . charge

Feet.

2-50
2-55
2-45
212
1-90

1-75
1-80
2-05
200
1-95

200
2-20
2-20
2-35
2-60

2-32
2-47
2-30

215
200

200
2 05
1-95

200
2-50

2-25
2- 10

2 05
2-10
2-20

Sec.-ft.

1,000
1,060
950
640
450

415
380
575
530
490

530
710
710
850

1,120

1,145
970
800
665
530

530
575
490
530

1,000

755
630
575
620
710
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Daily Gauge Height and Discharge of Sevmour Creek above Upper Intake,

for 1914.—Con.^

Dat.
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Silver-Pitt Creek (1017).

Location.—At lower end of canyon about 2 miles from mouth of creek in

section 8, township 4, range 5, west of the 7th meridian.

Records Available.—Continuous since August, 1912.

Drainage Area.—Seventy square miles above gauging station.

Gauge.—Vertical staff gauge readings three times a week.

Channel.—Rocky; uneven bottom but permanent control. Deep still pool

just above gauging section.

Discharge Measurements.—Eight meter measurements during 1912, 1913

and 1914.

Winter Flow.—Open water all year.

Accuracy.—C. Gauge readings onh' three times a week.

Discharge Measurements of Silver-Pitt Creek at mouth of Canyon, 1912-14.

Date.



106 DEPARTME'S'T OF THE INTERIOR

6 GEORGE V, A. 1916

Daily Gauge Height and Discharge of Silver Pitt Creek two miles from
mouth, for 1914.

Day.
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Daily Gauge Height and Discharge of Silver Pitt Creek two miles from
mouth, for 1914

—

Con.

July.

Gauge
I

Dis-
Height . charge

August.

Gauge Dis-
Height . charge

September.

Gauge Dis-
Height. charge

October.

Gauge Dis-
Height . charge

November.

Gauge Dis-
Height . charge

,

December.

Gauge Dis-
Height. charge.

1
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Slollicum Creek (1033).

6 GEORGE V, A. 1916

Location.—Near the mouth, in section 19, township 5, range 28 west of the

6th meridian.

Records Available.—Two meter measurements; a few gauge readings have
been taken since IVIay, 1914, which will be available when the station has been
more fully rated.

Gauge.—Vertical staff; readings irregular.

Channel.—Rocks and gravel.

Discharge Measurements.—Two meter measurements in 1914.

Winter Flow.—Open water all year.

Discharge Measurements of Slollicum Creek near mouth, 1914.

Date.
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Daily Gauge Height and Discharge of South Lillooet River eight miles from
. mouth, 1914.

Day.
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Daily Gauge Height and Discharge of South Lillooet River eight miles

from mouth, for 1914

—

Con.

D.\Y.
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SuMALLO River (1056).

Location.—One mile from mouth and just south of the Railway Belt
boundary.

Records Available.—Dailj' discharges beginning Jul}', 1914.

Drainage Area.—Seventy square miles (above mouth).
Gauge.—Vertical Staff.

Channel.—Rocky.
Discharge Measurements.—Six meter measurements by the engineers of

the British Columbia Hydrographic Survey and four by L. N. Jensen. One
measurement under ice conditions.

Winter Flow.—Stream open all winter, but during very cold weather anchor
ice may affect the ordinary relation between gauge height and discharge to some
extent.

Co-operation.—Four meter measurements were made during 1913 and 1914
bv L. N. Jenssen for MacKenzie & Mann.

SuMALLO River.

The Sumallo river rises in the mountains south west of Hope, and flows in a

general southeasterly direction to its junction with the Skagit river, some 15

miles north of the international boundary line, and 2 miles from the boundary

Inst all inn iiirlal-l':i( id naiinc a I iricdt iiiK miI i'Mi on Siiiiialln i ivcior.c milt' from iiututli.

(tf tlic Railway Belt. Sonic of the ninuutains in its watershed rise to an altitude
ol 5, ()()() feet. Tt has a (h'ainage area of 70 s(niare nnh's. The ])reeipitation is

probably iiioic than 90 inches per anuuni. lii the winter the snow iall is (piite

lieavy.

Tlie pack trail from Hope to Pi'incctou follows the Sumallo rixcr for a
distance of 7 or S miles. It was jjroposed at one time to impr»»\-e it into a waiion
road, but the phin was never completely carried through, and of latt' years the
trail has been merely kept, in repair for pack horses, \\hen the I'acitic highway
is completed, it will improxc the means of transportation in this part of the
conn 1 1 y

.

25 E 9
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There is very little settlement or development in the Smnallo river valley.

What little farming land there is is not worked to any great extent. There are

some mining prospects, and just recently one mine, near the mouth of the river,

has shipped a small quantity of ore. This may lead to some further development.

There is a proposal to divert water from the upper part of the Sumallo river

into the lakes which feed the Nicolum river. This would augment the flow of

the Nicolum sufficiently to make a power development practicable, but would

divert a certain amount of water from the plants which expect to use water from

the Skagit river on the American side of the boundary.

This diversion, however, might lead to the most beneficial use of the water,

since it could be utilized uncler a head of something like two thousand feet.

In connection with the above-mentioned plan of development, two gauging

stations have been established on the streams. One of these is near the mouth
and measures the total flow of the stream. Daily gauge readings are taken

at this station. Measurements are made also at a point some 7 miles above the

lower station, but gauge readings can be taken only occasionally. The flow at

this upper station gives approximately the amount of water which can be

diverted into the Nicolum lake and is considerably less than the flow

measured at the lower station.

Discharge Measurements of Sumallo River at one mile from mouth, 1913-14-15

Date.
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Daily Gauge Height and Discharge of Sumallo River near mouth, for 1914.

Day.

Julv.

Gauge Dis-
Height. charge

2-0

T-r

1-6
1-5

1-5

1-6

1-6

1-7

1-4

1-3

1-2

11

11M
10
1-0

0-9

Sec.-ft.

360

'

201)

265
245
245
205
265

290
225
205
185

165

165
165
150
150

135

Gauge
Height.

0-9
0-9
0-9
0-9
0-9

0-9
0-9
0-9
0-8
0-8

0-8
0-8
0-8
0-8
0-8

0-8
0-8
0-7
0-7
0-7

0-6
(••6

0-6
n-0
0'6

0-6
0-6
(1-6

0-6
0-6

Dis-
charge

Sec.-ft.

135
135

135
1.35

135

135

135

1.35

120
120

120

120

120
12'0

12C

120

120

105

105
105

90
90
90
90
90.

90
90
90
90
90

September.

Gauge Dis-
Height. charge

Feet.

0-5
0-5
0-5
0-5
0-5

0-4
0-4
0-6
0-6
0-7

0-6
0-6
0-6
0-6
0-6

C-5
0-5

C-6
0-7
0-7

0-7
0-7
0-6
0-6
0-6

0-6
0-6
0-6

0-5

Sec.-ft.

70

70

90
90
105

90
105

105

105

105
90
90
90

90
90
90
90
SO

October.

Gauge Dis-
Height. charge

Feet.

0-5
0-5
0-5
f,-4

C-4

0-4
0-4
C-4
0-5
0-5

0-5
0-5
0-5
0-5

C-5

0-5
0-5
0-6
0-6
0-6

0-7
0-7
0-6
0-6
0-6

0-6
0-6
0-6
0-7
0-7

Sec.-ft.

80
93
90
90

105
105

90
90
90

90
90
90
105
105

Xovember.

Gauge Dis-
Height charge

Feet.

C-9
1-6
1-8
1-7
1-6

1-7

1-7
1-6

1-6
1-6

1-6

1-5
1-5

1-3
1-3

1-3
1-4

1-4

1-7

1-7

Sec.-ft.

135

265
310
290
265

290
290
265
265
265

265
245
245
245
245

245
225
205
205
205

205
225
225
290
290

290
290
265
245
245

December.

Gauge Dis-
Height charge.

Feet.

1-5
1-5
1-3

1-3
1-3

1-2

11
10
0-8
0-6

0-6
0-6
0-5
0-5
0-5

0-5
0-5
0-5
0-5

C-5

0-5
0-5
0-5
0-4
0-4

0-4
0-4
0-4
0-4
0-4

Sec.-ft.

245
245
205
205
205

185
165
150
120
93

90
90
80
80

Monthly- Discharge of Sumallo River near mouth, for 1914.

(Drainage area, 70 square miles.)

Mo.NTlI.

DlSl'H.\Rt:E I.\ SErOND-FEKT.

Muxiiiiuiii. Mininiuiii .Mean.
Per

square
iiiilo.

Hiv-0»T.

Depth
in inchoK

on
DrnintkKe

nreu.

Total
in

acrt»-fot't

.

AuKUSt
St'pletiiber

October .

November
Ducoiiihur.

135
105

l(»5

310
245

90
70

70
135

70

112

88
85

251

lit

1-7

1-3

1-2

3-6
1-0

20
1-4

14
4-0
1-8

8.S00
S.240
5.231)

U.WHI
6.830

Accurucy, "H".

25k- 9^
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SuMALLo River (1057).

Location.—^Eight miles from mouth in section 28, township 3, range 24,

west of 6th meridian.

Records Available.—Irregular records beginning in July, 1914.

Gauge.—Vertical staff.

Channel.—Gravel.

Discharge Measurements.—Five meter measurements, one of them under ice

conditions.

Winter Floiv.—Station is somewhat affected by ice during very cold weather.

Discharge Measurements of Sumallo River eight miles from mouth, 1914-15

Date.
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Daily Gauge Height and Discharge of Sumallo River eght miles from
mouth, for 1914.

Day
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Discharge Measurements of Young Creek at mouth, 1913 14.

Date.

1913.

June 3
" 10...
" 18...

July 31...

Sefpt. 18...

1914.

May 18...

July 31..

Nov. 14..

Hydrographer.

H. C. Hughes..

F. MacLachlan

F. MacLachlan
C. G. Cline
H. C. Hughes..

Meter
No.

1,673
1,673
1 , 673
1,673
1,673

1,521
1,933
1,933

Width.

Feet.

Area of

Section.

Sq.-ft.

21-8
15-4
16-4
7-7
10-8

15-4

Mean
Velocity.

Ft. per sec.

2-5
2-0
2-3

0-S
0-8

2-0

1-0

Gauge
Height.

Feet.

1-80
1-50
1-65

103
1-01

1-48
0-92
1-18

Discharge.

Sec.-ft.

53-6'

300
370
6-2

290
4-3
10-9

iSeveral different sections used.

Daily Gauge Height and Discharge of Young Creek at mouth, for 1914,

D.\Y.
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Daily Gauge Height and Discharge of Young Creek at mouth, for 1914—Con.

D.O-.
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Gauge.—Eighteen-foot wooden staff, located on left bank about one hundred
feet above Esquimalt and Nanaimo Railway bridge.

Channel.—Gravel bed, very even, straight run for 500 feet on both sides of

section.

Discharge Measurements.—One in 1913 by Provincial Water Rights Branch;
four in 1914, covering all but high stages.

Winter Flow.—Open all winter.

Accuracy.—Between discharge of 30 and 300 cu. feet per second, accuracy

B. Above chscharge of 300 cubic feet, per second, accuracy C.

Co-operation.—Gauge installed in 1913 ])y Provincial Water Rights Branch.

Big Qualicum River (1032).

The Big Qualicum river rises in Home lake at an elevation of 380 feet, and is

about 6 miles in length. It flows in an easterly direction, with a fairly even
fall, to its mouth in the strait of Georgia, about 40 miles north from Nanaimo.
The drainage area, which covers 62 square miles, is thickly Avooded, although some
timber has been taken off. The stream is metered about one mile and a half

from its mouth. The precipitation varies from 40 to 50 inches. Home lake

covers an area of about 4 square miles, affording good storage possibilities.

For a power development, considerable water would have to be stored in

the lake, due to the low flow during the summer months. A long pipeline would
be the onlj- possible development on this stream for a fair sized plant.

The Esquimalt and Nanaimo railway and the Island highway both cross

the stream near its mouth, and quite a few settlers have recently come into

the district.

Discharge Measurements of Big Qualicum River 1^ miles from mouth, 1914.

Date.
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Daily Gauge Height and Discharge of Big Qualicum River near mouth fo-
1914.

Day.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26..

27..

28..

29..
•30..

May.

Gauge Dis-
Height . charge

Feet. Sec.-ft.

June.

Gauge Dis-
Height . charge

2-4
2-3
2-2
2-2
2-2

2-2
2-3
2-2
2-2
2-2

21

200
170

140
140
140

140
170
140

140
140

Feet.

21
21
2-1
2-2

21

21
2-2
2-2
2-2

21

21
21
21
21
21

21
21
20
20
20

20
20
20
20
20

20
20
20
20
20

Sec.-ft.

120
120
120

140
120

120
140
140
140
120

120
120
120
120
120

120
120
100
100
100

100
100
100
100
100

100
100
100
100
100

July.

Gauge Dis-
Height . charge

Feet.

20
20
2-0
1-9
1-9

1-9
1-8
1-8
1-8

1-8

1-8
1-8
1-8
1-8
1-8

1-7
1-7
1-7
1-7

1-7

1-7
1-6
1-6
1-6
1-6

1-6
1-6
1-6
1-6
1-6

Sec.-ft.

100
100
100
80
80

80
65
65
65
65

65
65
65
65
65

50
50
50
50
50

50
40
40
40
40

40
40
40
40
40

August.

Gauge Dis-
Height charge

Feet.

1-6
1-6
1-6
1-6
1-5

1-5
1-5
1-5
1-5
1-5

1-5
1-

1-

1-5

1-5

1-5
1-5
1-5

1-5
1-5

1-5

1-5

1-5
1-5

1-5

1-5
1-5

1-5
1-5

1-5

Spc.-ft.

40
40
40
40
.30

.30

30
30
30
30

30
30
30
.30

30

30
30
33
30
30

30
30
30
30
30

30
30
30
30
30

30

September.

Gauge Dis-
Height . charge

Feet.

1-5
1-5
1-5
1-5
1-5

1-5
1-5
1-5
1-5
1-5

1-5
1-5
1-5
1-5

1-5

1-6
1-6
1-6
1-9
1-9

1-9
1-9
1-9
1-9
1-9

1-9
2-0
2-0

21
2-1

Sec.-ft.

.30

30
30
30
3C

30
.30

30
30
30

30
30
.30

30
30

40
40
40
80
80

80
80
80
80

100
100
120

120

October.

Gauge r Dis-
Height. charge.

Feet.

21
21
21
21
2-1

2-1
2-0
2-0
1-9
1-9

1-9
2-3
5-2
4-6
4-0

4-3
4-

4-

4-8
4-8

4-4
3-9
3-6
3-5
3-2

31
-3-0
2-8
2-7
2-7

Sec.-ft.

120
120
120
120
120

120
100
100
80
80

80
170

1,660
1.240
890

1.060
1.380
1.380
1,380
1,380

1,130
840
690
640
500

460
420
340
300
300
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Daily Gauge Height and Discharge of Big Qualicum River near mouth,
for 1914—Con.

Day.
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lake at the upper end drains into Upper Campbell lake, which in turn drains

into Campbell lake. The stream is metered at the outlet from Campbell lake,

and the drainage area above the metering section is some 780 square miles. The
precipitation is high, varying from 80 inches at mouth of river to 130 inches at

headwaters. Due to the presence of snow and ice on the mountains, the flow in

summer is kept up much better than the streams in the southern parts of the

island. The altitude of Campbell lake is about 500 feet.

The river is fast, and the fall fairly even for about 2 miles from Campbell
lake. The river then narrows in and falls about 20 feet. With rapids for a
quarter of a mile below, it drops another 30 feet, and finally has a sheer fall of

90 feet over a solid rock cliff into a deep, narrow canyon. This makes a good
location for a power development. A head of 140 feet may be obtained in less

than half a mile.

Another development, which would greatly increase the head, would be a

tunnel from Mclvor lake to a point below the falls, a distance of approximately
2 miles. Mclvor lake is about one-quarter of a mile below Campbell lake, and
is practically a bay on the river. It is well situated for the storage of water
but the grade of the government road, which runs along one .side of this lake,

would have to be raised.

The Government at present are constructing a road from the mouth of

Campbell river to Strathcona park, which, when completed, will be one of the
finest in the country.

The timber which lies in the drainage is excellent and practicall}' none has
been cut. There are few settlers at present except at the mouth where some
very fine land is under cultivation.

The Campbell River Power Company hold water records on Campbell
river, and it is believed the}^ will develope power at the falls in the near future.

Discharge Measurements of Campbell River at Campbell Lake. 1914.

Date.



122 DEPARTMEXT OF THE INTERIOR

6 GEORGE V, A. 1916

Daily Gauge Height and Discharge of Campbell River at Campbell Lake,
for 1914.

Day.

2
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Daily Gauge Height and Disohakge of Campbell River at Campbell Lake,
for 1914—Con.

Day.

December.

Gauge
Height

Dis-
charge .

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Feet.

5-45
4-82
4-35
3-87

3:15

2-75
2oo
2-35
217
1-95

1-7
1-5

l-2'>
1-3'

10

0-9
0-82
0-73
0-62
0-55

0-5
0-45
0-4
0-4
0-35

0-35
0-35
0-3
0-22
0-27

0-37

Sec.-ft.

9,540
8,170
7,200
6,240
4,910

4,250
3.930
3,620
3,350
3,030

2,680
2,400
2,040
2,140
1,750

1,630
1,530
1,430
1,290
1,210

1.160
1,110
1.050
1,050
1,C00

1.000
1,C00
940
86J
910

1.010

C'hemainu.s River (1027).

Location.—Upstream .side of Esquimalt and Xaiiaiino Railway bridiie.

except for low water .stafj;e.

Records Available.— Ciauf>;e readings daily. May 13 to Deeeiiibt'i- 31, 1*)1 1.

Drainage Area.—One hundred and twenty .^(juare miles.

Gauge.—Eighteen-foot wooch'ii staff located on left itank 100 feet below
railway bridge.

Channel.—Stiaiglil for .'>() feet at)o\-e and 300 feet i»elow si'ction; jiravel

and sand ix'd.

Di.schargc Mea.sKrenients. '^'w in 1011 co\-ering all but hitih sta.ue: one in

1911 and one in 1913 by l^rovincial Watei- Rights Branch.

Winter Flow. -Opvn all winter.

Aeenracy.—Hetvveen discharge of 10 an<l tiOO eubic feet per seconil, accur.acy
A. Between discharge of (iOO and 2,000 cubic feet per second, accuracy B.
Above discharge of 2,000 cubic feet pei' second accui;ic\ ('.

Co-operation.— Provinei;il Water Rights Branch installed gauge in I'.'ll.
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Chemainus River (1027).

Chemainus river rises in the mountains to the north of Cowichan lake, at

an altitude of between four and five thousand feet. It is approximately 30 miles

in length, and flows in an easterly direction to its mouth at the sea in Stuart
channel.

The drainage area is 120 square miles. The precipitation varies from about
30 inches at mouth to 20 inches in the mountains at source. There are no lakes

to control the flow of Chemainus river. The upper reaches of the drainage
area are mostly solid rock, hence the stream is very flashy. This is specially

noticeable in the fall when warm rains often cause the river to rise several feet

in a few hours. The flow data on this stream is of particular importance in

the construction of bridges to span it. The stream, being flashy, has a very low
flow during most of the summer months.

In the vicinity of the lower part of Chemainus river, the soil is very rich

and is practically all under cultivation. This district is especially noted for its

dairy products.

Discharge Measurements of Chemainus River at E. & N. Ry. Bridge, 1914.

Date.
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Daily Gauge Height and Discharge of Chemainus River near mouth, for 1914.

Day.

9.

10.

11.

12

13.

14

15

16

17

18.

19.

20.

21.

22.

23.

24
25.

26.

27.

28.

29.

30.

May.

Gauge Dis-
Height . charge

Feet.

3-77
3-82
3-8

3-62
3-48
3-46
3-41
3-45

3-52
3-57
3-57
3-5
3-4

3-45
3-45
3-35
315
31

3- 15

Sec.-ft.

520
550
540

440
370
360
340
360

390
410
400
380
340

360
360
320
240
220

240

June.

Gauge Dis-
Height . charge

Feet.

3-2
3-26
31
31
2-93

2-99
3-2
3-36
3-3
3-4

3-25
3-25
3-2

313
2-9

2-8
2-9
2-85
2-82
2-84

2-9
2-85
2-87
2-85
30

2-9
2-87
2-8
2-79

Sec.-ft.

260
280
220
220
170

190
260
320
300
340

280
280
260
230
160

140
160
150
140
150

160

150
150
150
190

180
160
150
140
140

July.

Gauge Dis-
Height charge

Feet.

2-78
2-75
2. 72
2-69
2-66

2-6
2-6
2-58
2-55
2-55

2-53
2-5
2-5
2-51
2-5

2-5
2-44
2-43

2-41

2-4
2-38
2-35
2-34
2-34

2-33
2-32
2-3
2-3
2-28

2. 26

Sec.-ft.

140
130
120
120
UO

ICO
100
100
90
90

90
80
80
80
80

90
70
70
70
60

60
60
50
50
50

50
40
40
40
40

August.

Gauge Dis-
Height . charge

Feet.

2-05

September.

Gauge Dis-
Height . charge

Feet.

205
205
204
204
2-04

204
2-08
2-16
2-28
2-23

2-27
2-29
3-66
3-33
3-3

3-05
93

2-65
2-9
3-25
312
303

Sec.-ft.

15

15
14
14
14

14
18

26
38
33

34
33
34
35
38

37
39

460
310
300

205
170
140
124
110

100
160
280
230
200

October.

Gauge Dis-
Height. charge.

Feet.

3-00

2-83
2-7

2-9

4-35
7-65
5-55
4-75

5-47
7-17
7-99
8-25
6-25

5-23
4-62
4-3
41
3-83

3-6
3-49
3-38
3-3
3-6

4-49

190
330
290
220
160

160
150
120
140
160

150
940

5,050
2,320
1,340

2.200
4,330
5.510
5,850
3,220

1,920
1,200
900
740
560

430
380
330
300
430

1,070
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Daily Gauge Height and Discharge of Chemainus River near mouth, for 1914—Con.
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CowiCHAN River (1054).

Cowichan river rises in Cowichan lake at an altitude of 550 feet. It flows

in an easterly direction for 20 miles to the sea in Cowichan bay. The drainage

area of Cowichan river is 235 square miles above the metering section, which
is located near the outlet from lake. Cowichan lake covers an area of 24 sc^uare

miles, and is fed by many mountain streams. The precipitation is between
60 and 80 inches.

There are falls on this stream about 10 miles from its mouth from which a
fair sized development might be obtained, but in 1914 the river was reserved

by the Provincial Government for the preservation of the fish. Near Cowichan
lake the Government has a fish hatchery which has been most successful in

stocking the river with trout.

The timber in this drainage is exceptionally fine.

The Esquimalt and Nanaimo Eailway have a branch line to Cowichan lake

from Duncan and the Canadian Northern railway is under construction around
the lake. Timber at present is towed by tugs to the railway from different parts

of the lake.

Discharge Measurements of Cowichan River near Cowichan Lake, 1914.

Date.
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Daily Gauge Height and Discharge of Cowichan River at Cowichan lake

for 1914.

D.\Y.
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Daily Gauge Height and Discharge of Cowichan River at Cowichan lake,

for 1914—Con.

Day.

Julv.

Gauge
Height

Dis-
charge

August.

Gauge
Height.

Dis-
charge .

September.

Gauge
Height

.

Dis-
charge

October.

Gauge
Height.

Dis-
charge .

November.

Gauge
Height.

Dis-
charge

Decembsr.

Gauge
Height

.

Dis-
charge.

1

2

3
4
5

6

7

8
9
10

11

12
13

14

13

16
17

18

19
20

21

22
23
24
25

26
27
28
29
30

31

Feet.

1-95
1-95
1-9
1-9
1-83

1-8
1-8
1-75
1-75
1-7

1-67
1-65
1-6
1-6

1-55

1-5
1-5
1-45
1-45
1-4

1-4

1-35
1-35
1-3

1-3

1-25
1-25
1-2

115
115

1-1

Sec.-ft.

600
600
570
570
530

520
520
500
500
480

470
460
440
440
420

400
400
380
380
360

360
340
340
320
320

300
300
280
260
260

240

Feet.

11
105
1-05

10
10

10
1-0

10
10
0-98

0-95
0-95
0-9
0-9
0-9

0-9
0-85
0-85
0-85
0-85

0-8
0-8
0-8
0-75
0-75

0-7
0-7
0-7
0-65
0-65

0-65

Sec.-ft.

240
220
220
200
200

200
200
200
200
190

180
180
160
160
160

160
140
140
140
140

120
120
120
100
100

80
80
80
70
70

Feet.

0-60
0-60
0-60
0-60
0-60

0-55
0-55
0-6
0-6
0-6

0-6
0-6
0-6
0-6
0-62

0-8
1-0
1-10
1-2
1-3

1-25
1-2

1-2
1-2
1-2

1-2
1-3
1-4
1-5
1-5

Sec.-ft.

60
60
60
60
60

50
50
60
60
60

60
60
60
60
65

120
200
240
280
320

300
280
280
280
280

280
320
360
400
400

Feet.

1-5
1-6
1-6
1-6
1-6

1-6
1-6
1-6
1-6
1-6

1-6
1-75
3-60
4-3
4-65

4-9
5-7
6-6
7-65
8-2

8-05
7-85
7-4
7-3
6-8

615
5-85
5-7
5-6
5-7

5-95

Sec.-ft.

400
440
440
440
440

440
440
440
440
440

440
500

1.660
2,240
2,560

2.800
3,680
4,800
6,300
7,170

6,940
6,620
5,930
5,780
5,080

4,220
3,860
3,680
3,560
3,680

3,980

Feet.

6-2
6-8

7 2
7-65
7-65

7-5
7-4
7-35
7-45
7-4

7-4
7-4
7-05
6-8
6-5

6-25
6-2

60
5-8
6-0

6-0
61
61
60
6-2

6-2
6-2
6-2
6-2
6-2

Sec.-ft.

4,290
5,080
5,640
6,300
6.300

6,080
5,930
5,850
6,000
5,930

5,930
5,930
5,430
5,080
4.680

4.350
4,290
4,040
3,800
4,040

4,040
4,160
4,160
4,040
4,290

4,290
4,290
4.290
4,290
4,290

Feet.

2-8
2-9

Sec.-ft.

4,160
3.920
3,680
3,440
3.220

3,220
3.110
2,900
2,800
2,700

2,600
2,600
2,500
2,420
2,240

2,060
1,980
1,900
1,820
1,660

1,580
1,500
1,430
1,430
1,360

1,290
1,220
1,150
1,080
1,150

1,080

Englishman River (1030).

Location.—One-half mile from mouth ; l.OOO feet upstream from Islaiul

Highwa}' bridge; 2 miles from Parksville.

Records available.—Gauge readings dailv; Februarv 15. 1913, to Dec'eml)er

31, 1913, Provincial Water Rights Branch; ^iav 19, 1914, to September 21. 1914;
December 9, 1914, to December 31. 1914.

Drainage area.—One hundred and eleven s(|uare miles.

Gauge.—Twelve feet of enamel staff, in two foot lengths, locatt-d on right

bank, 100 feet upstream from measuring section.

Channel.—Even gravel bed, channel straight for 500 feet above and beUnv
section, one channel at all stages.

Discharge iHcasarcincnls. Five in 1911, coxcriiig low and medium statio:

four in I'.M."?, l*r(i\iiici;d Water Rights Branch.

W'i liter flow.—Open all winter.

i4ccMrac/y.—Between discharge of 20 and 100 cubic feet per s(>eond, accuracy

B. Above ilischarge of 400 cubic feet per second, accuracy G.

(\)-operati()>i. Provincial \\':iter Bights Branch established stati >n ii\ I9i;v

25 k- 10.\
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Englishman River (1030),

Englishman river is approximately 20 miles in length. It rises in the
mountains at an elevation of some 5,000 feet, and flows in an easterly direction

to its mouth in the straits of Georgia near the town of Parksville. The
precipitation varies from about 30 inches at mouth to 60 inches in mountains.
Having no natural storage, this stream is very flashy. During the summer
months the flow is generally small. If artificial storage could be obtained at a
reasonable expense, a small development might be made at falls.

The Giant Powder Co,, which is located at Powder point, a short distance

from the mouth of Englishman river, made survey's in 1912 and 1913 in view
of developing power for their works, but gave up the project.

The Esquimalt and Nanaimo railway and the Government highway both
cross this stream near its mouth. The district has many settlers, several of

whom obtain their domestic supply from the river. The town of Parksville

is on the Government highway about 2 miles distant.

The gauging station on Englishman river is located about one-half mile
from mouth.

Discharge Measurement of Englishman River near mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Englishman River near mouth, for

1914.

Day.
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Haslam Creek (1029).

Haslam creek is part of the Nanaimo river drainage. It rises in the moun-
tains between the Chemainus and Nanaimo rivers at an elevation of about

4,000 feet. The metering section is located at the Canadian Collieries

railway bridge, about 2 miles above mouth of creek. The drainage area, above
metering section, is 27 square miles. A large part of the drainage area is covered

with second-growth timber.

The precipitation varies from 30 to 50 inches, being most in the higher

altitudes. The stream has no natural storage and is flashy.

This stream is of little importance at present, except in effect of the total

flow of Nanaimo river which it enters about 4 miles from the sea.

Discharge Measurements of Haslam Creek near Canadian Collieries railway

bridge, for 1914.

Date.
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Daily Gauge Height and Discharge of Haslam Creek near mouth, for 1914.

D\T
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Daily Gauge Height and Discharge of Haslam Creek near mouth, for 1914—Con.

D.\y.
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gauging station. The gauging station is located about 2 miles from mouth.
The precipitation varies from 30 inches at mouth to about 70 inches at head-
waters. There is no natural storage on this stream, and hence its flow is very
irregular. In the summer months the flow is small.

There are some very fine farms in this district. The to^\'n of Duncan is

located about 2 miles from Koksilah river on the Esquimalt and Nanaimo
railway.

Discharge Measurements of Koksilah River near E. & X. Ry. bridge,

for 1914.

Date.
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Daily Gauge Height and Discharge of Koksilah River near mouth, for 1914.

9.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28,

29.

30.

May.

Gaage Dis-
Height . charge

Feet.

1-7

1-7

1-65
1-63

1-6
1-6
1-57
1-55
1-52

1-5
1-45
1-4
1-4

1-45

1-5

1-55
1-55
1-5

1-45

1-43

Sec.-ft.

115
113
105
100

90
90
85
80
75

70

60
50
50
60

June.

Gauge Dis-
Height . charge

Feet.

1-4
1-4

1-4
1-38
1-35

1-32
1-4
1-7
1-8
1-7

1-6
1-5
1-5
1-5

1-48

1-45
1-4

1-4

1-4

41

1-37
1-35
1-35
1-35
1-35

1-35
1-35
1-32
1-32
1-3

Sec. -it.

50
50
50
48
45

42
50
115
140
115

90
70
70
70
65

60
50
50
50
50

47
45
45
45
45

45
45
42
42
40

July.

Gauge Dis-
Height . charge

Feet. Sec.-ft.

38
35
33
33
30

30
30
30
30
30

30
30
30
30
28

25
25
25
25
25

25
25
25
25

25

25
25
25
25
25

25

August.

Gauge Dis-
Height . charge

Feet.

08

Sec.-ft.

25
25
22
20
20

18

18

18
18
15

15

15

15

15
15

10
10

10

10

10

10

10
10

10

10

10

10

10

10

10

September.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

10

10
10
10
10

10
15

20
25
30

25
20
30
50

115
115

70
70

October.

Gauge Dis-
Height. charge.

Feet.

1-4

1-4
1-4

1-4

1-37

1-35
1-35
1-35
1-32
1-3

1-4

1-6
1-7
1-9

20

2-4

30
4-0
5-5
4-5

3-6
3-0
2-8
2-6
2-4

2-4
2-4
2-4
2-6
2-7

Sec.-ft.

50
50
50
50
47

45
45
45
42
40

50
90
115
165
190

290
500

1,000
2,220
1,32

790
500
420
350
290

290
290
290
350
380



BRITISH COLUMBIA HTDROGRAPHIC SURVEY 137

I

SESSIONAL PAPER No. 25e

Daily Gauge Height and Discharge of Koksilah River near mouth, for 1914.—Con.

Day.
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Rising in Cam-
direction to its

Little Qualicum river is approximately 6 miles in length.

eron lake at an altitude of 600 feet, it flows in an easterly

mouth in the strait of Georgia near Qualicum beach.

The drainage area above the metering section, which is located at the outlet

from Cameron lake, is 54 square miles. The Cameron river, which flows into

Cameron lake, is about 16 miles long and rises in Laljour Day lake.

The precipitation varies from about 40 inches on the coast to 60 inches at

the headwaters. Considerable snow falls in the mountains of this drainage.

There is a good location for a hydro-electric development on Little Qualicum

river at the falls, about 3 miles below Cameron lake. At this point the river

drops some 100 feet in a series of three falls into a solid rock box canyon.

Owing to the low flow during the summer months, it would be necessary

to store water for that period. Cameron lake offers good storage possibilities

but the grade of the government road around the south side of the lake would

have to be raised, as at present it is not far above high Avater.

The district has been opened up considerably for settlement in the last feAv

years. At Qualicum beach a considerable amount of capital has been invested

clearing a large tract of land. A fine tourist hotel has been built near the sea.

At Cameron lake the Canadian Pacific Railway Company have a delightful

chalet for the accommodation of tourist traffic.

Discharge Measurements of Little Qualicum River near Cameron Lake, 1914.

Date.
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Daily Gauge Height and Discharge of Little Qualicum River at Cameron
lake, for 1914.

Day.
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Daily Gauge Height and Discharge of Little Qualicuin River at Cameron
lake, for 1914

—

Con.

Day.
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Xaxaimo River (1025).

The Xanaimo river rises in the mountains at an altitude of some 5.000
feet, and f^ow^ in an easterly direction to its mouth, about 2 miles south of
Nanaimo, in the strait of Georgia. Xanaimo river is some 35 miles in length.
It is fed by many streams, the larger of which are Jump creek, which enters
near the Xanaimo lakes, and Haslam creek which enters about 4 miles from the
mouth.

The gauging station is located near the Canadian Collieries railway bridge,
about 6 xuiles from mouth. The drainage area above gauging station is 249
square miles. There are two lakes, covering an area of 2 square miles, known
as the Xanaimo lakes, at an altitude of 700 feet on the Xanaimo river about
12 miles above gauging station.

The precipitation varies from 30 inches at mouth of river to about 60 inches
at headwaters.

The power possibilities of the Xanaimo river were investigated during 1914
by the engineers of the Provincial Water Rights Branch.

The follo'U'ing is taken from the Water Rights Branch report for 1914:

—

"There do not appear to be any concentrated falls, but apparently with
storage in the two lakes, four power sites might be developed namely,

—

Power Site.
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Monthly Discharge of Nanaimo River six miles from mouth, for 1914.
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Daily Gauge Height and Discharge of Xanaimo River six miles from mouth,
for 1914—Con.

Day.

Julv.

Gauge Dis-
Height . charge

.

August.

Gauge Dis-
Height. charge.

September.

Gauge Dis-
Height . charge

October.

Gauge Dis-
Height . charge

.

Xovember.

Gauge Dis-
Height. charge.

December.

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.

1-93
1-91
1-88
1-8
1-73

1-65
1-6
1-6
1-51
1-5

1-49
1-47
1-44
1-43
1-39

1-34
1-31
1-3
1-29
1-2

116
112
11
109
107

104
101
0-99
0-96
0-92

0-9

Sec.-ft.

485
475
460
420
390

360
340
340
305
300

295
290
280
280
265

250
245
240
235
210

200
185
180

175
170

160
155
150
140

135

Feet. Sec.-ft.

130
120
115
115
no

105
100
105
110
110

100

100
100
95
90

87
89
87
85
84

84
82
80
79
78

Feet. Sec.-ft.

70
70
71

69
68

69
78
82
85
84

93
100

110
155
325

1,000
1.220

950
690
520
410
340

370
450
720
760
840

Feet. Sec.-ft.

780
900
830
750
610

455
395
360
400

380
-.160
11,500
7,200
3,890

10,300
11,200
11,600
10,900
8,120

4,870
2,800
1.850
1,380
1.130

930
810
710
640
910

Feet.

6-6
7-65
6-47
6-55
5-7

4-35
3-85
4-65
5-44
4-65

4-8
4-22
3-83
3-41
3-26

2-91
2-73
2-58
3-88
4-54

4-64
515
5-95
6-28

5-48
4-85
4-84
4-25
3-82

Sec.-ft.

8,230
10,650
7,930
8,120
6,160

3,140
2,190
3,780
5,570
3.780

4,120
2,860
2,160
1,610
1,460

1,130
980
880

2.230
3.540

3,760
4,920
6.730
7.490
9,100

5,650
4,230
4,210
2,930
2,150

Feet. Sec.-ft.

3,140
2,110
1,680
1,430
1,250

1,070
950
870
770
710

650
600
550
510
490

460
420
400
400
375

375
360
340
335
330

340
340
345
350
385

Oyster River N'ancouver Lsland (1040).

Location.—One mile from mouth, upstream sith' of Ishiiul hijihway hritlm\
18 mih's from Courtenay.

Records available.—(Jauge rea(nnfis twice (hiilv, June 1. MM-l. to December
'M, 1914.

Drainage area.—Seventy s<iuare mih's.

C/awf/c. -Twelve-foot enamel .staff, naiUd to ciihl»iii>j ou riiilit hank. '20 h-et

downstream from hridfre.

Channel.—Straiji;ht for I.')!) fed upstream and 100 feet downstream, ^raxfl
bed, f:;ood controh

Mxtreme low water mcasuirmcnts taken 1,000 fed ui)strfani from l»ridi;e.

Disrhanie nieasiirenicnls. hour \\\ I'.Ml, cosfiinii all hut liifili slaiie.

Winler Jloir. Open .all yc:ir.

Aceitrani. Between discli;ir);f of SO and 1,100 cuhic feet per second, accur-
Hcy Ih Ahove (hseliarne of 1,100 cuhic feet per second, accuracy (.'.

2510—11
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Oyster River (1040).

Oyster river rises in the mountains at an elevation of over 4,000 feet, and
flows in an easterly direction to its mouth in the strait of Georgia, about 12 miles

south of Campbell river. Oyster river is some 18 miles in length. Many branches
from the mountains make up the main stream.

The river is fast and flashy. In the summer months the flow is small, as

there is no natural storage. The valleys are still thickly wooded, although
considerable timber has been taken out. There are several fine farms near its

mouth.

Installing metal faced gauge at metering section on Oyster river, Vancouver Island.

The metering station is at the Island highway bridge. This highway crosses

the river about 1 mile from mouth.
The precipitation is heavy, var3dng from 80 inches at the mouth of river

to over 100 inches at headwaters. The power possibilities on this stream as

yet have not been investigated by this survey'.

Discharge Measurements of Oyster River near mouth, for 1914.

Date.
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Monthly Discharge of Oyster River one mile from mouth, for 1914.

(Drainage area, 70 square miles.)

145

Month.

Discharge in Second-Feet.

Maximum. Mean.
Per

square
mile.

Rl-.n-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet

.

June
July
August
September
October. .

.

November
December.

1,330
1,080
410

1,470
3,000
2,170
1,030

710
340
140
90
270
540
140

950
700
275
350

1 , 040
1,280
460

13-60

10 00
3-93
500
14-80
18-30
6-57

15-20
11-50
4-53
5-58
17-06
20-40
7-56

56.500
43,000
16,900
20.800
64.000
76.200
28,300

Daily Gauge Height and Discharge of Oyster River one mile from mouth.
for 1914.

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

20
27
28
211

30

31

June.

Gauge Dis-
Height charge

Feet.

2-7
2-9
2-85
2-65
2-35

2-15
2-2
2-5
2-4
2-55

2-55
2-65
2-8
3-0
3-25

3-4
3- 15
3-1

2-75
2-,55

2-35
2-25
2-25
2-25
2-85

2-7
2- .55

2-45

.Sec. -ft.

980
1.080
1,050
960
800

710
730
880
830
900

930
950

1,030
1.130
1,250

1 , 330
1,210
1,180
1,000
910

80(1

7.50

700
750

1,050

9H0
910
H,5(l

Jul\

Gauge Dis-
Height charge

Feet.

2-8
2-9
2-85
2-7
2-5

2-35
2-25
2-3
2-25
2-3

2-4
2-35
2-35
2-35
2-25

2-'>

22
2-2

1-95
1-75
1-7

1-75
1-7

17
1-05

1 55

Sec.-ft.

1,030
1,080
1,0.50

980
880

810
750
780
760
780

830
810
800
810
7.5(1

730
750
730
730
730

620
510
49(1

520
490

490
470
410
3ii;)

381)

34U

August.

Gauge Dis-
Height charge

Feet. Sec.-ft.

340
380
390
390
360

370
400
410
390
340

340
340
340
310
300

290
270
240
240
220

210
190
190

190

190

100

170

100

170

140

140

September.

Gauge Dis-
Heiglit. charge.

Feet.

1-0
1-0
1-0

1-0

0-95

0-9
0-9
0-9
0-9
0-9

0-9
0-9
0-9
0-9
0-9

113
1-33
1-35
3-7
2-95

2-05
1-85

1 73

10

10
1 75
1-8

18
1-7

Sec.-ft.

140
140

140

140

115

90
90
90
90
90

90
9J
90
9.)

90

205
305
315

1.470
1 , UK)

760
660
570
.S(K)

440

440
510
540
540
400

October.

Gauge
Height

.

Feet.

1-7

1-7

1-05
1-6

1 -55

1-45
1-35
1-3

1-25
1-4

1-5S
2-55
6-4
5-0
3-45

6-75
5-45
4-45
4 6
3-65

3-85
3-85
3-0
2-35
2-05

1-85

19
1-K
1-7

2-75

SS

Dis-
charge

Sec.-ft

490
490
470
440
410

370
310
290
270
340

430
9110

2,820
2. 120

1,350

3,000
2,350
1,840
1,920
1 , 450

1 , 540
1.550
1,130

8(H1

600

5(UI

5SMt

540
490

I.IKH)

1.380

November.

Gauge Dis-
Height, charge.

I'eet.

3-52
3-6
3-55
3-65
3-4

2-85
2-6
4-8
4-8
3-55

3-5
3-0
2-65
2 45
2-25

20
1-9
1-8

3 3

4 1

a 75
3 6
3-6
3-05
2-8

Sec.-ft.

1.390
1.420
1.400
1,450
1.330

1.050
930

2.020
2,020
1,400

1.380
1.130
950
860
750

640
090
540
8tH)

I.IKW

1.2St>

1.670
1 . 070
2,02t>

2.170

1.5(X>

1.42t>

1.42t>

1.150
i.oao

2510
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Daily Gauge Height and Discharge of Oyster River one mile from mouth,
for 1914—Con.



BUITIHH COLUMBIA nYDROGRAPniC SURVEY 147

SESSIONAL PAPER No. 25e

The precipitation is heavy, varying from 70 inches at mouth to over 100
inches at headwaters.

The Canadian Collieries (Dun.smuir), Limited, have installed a hydro-
electric development for 25,000 horse-power on this river about 5 miles below
Comox lake. A brief description of this development may be found under the
heading of "Hydro-Electric Developments in Operation."

Brown river, a tributary entering the Puntledge river from the north, is

being investigated with a view of obtaining a water supply for the town of

Court enay.
Another small development may be made on the Puntledge river, about

half a mile below the power-house of the Canadian Collieries plant, by the erec-

tion of a dam.

Discharge Measurements of Puntledge River near mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Puntledge River one mile from
mouth, for 1914.
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Daily Gauge Height and Discharge of Puntledge River one mile from mouth,
for 1914—Co72.

Day.
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The station was established in June, 1913, by the Canadian Collieries

(Dunsmuir), Limited, and daily discharges are obtained bj^ gauge readings at

crest of weir at diversion dam. The flow into flume to intake is added to the

discharge over dam.

Mr. L. Netland, resident engineer of the Canadian Collieries Company
has kindly supplied all the data on this station.

For climatic conditions, etc., see description of Puntledge river, No. 1036,

near mouth.

Monthly Discharge of Puntledge River at Diversion dam for Power plant,

for 1914.

(Drainage area. 175 square miles.)

Month.
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Daily Gauge Height and Discharge of Puntledge River at Diversion Dam,
Puntledge River Hydro-electric Installation, for 1914.

Dav.
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Daily Gauge Height and Discharge of Puntledge River at Diversion Dam
Puntledge River Hydro-electric Installation, for 1914

—

Con.

Day.
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Shawxigax Creek (1025).

Shawnigan creek is the outlet of Shawnigan lake to the sea in Mill bay on
Saanich inlet. It is some 4 miles in length. The drainage area above the
metering section, which is located at the outlet of Shawnigan lake, is 22 square
miles.

Shawnigan lake lies at an altitude of 381 feet and covers an area of 3 square
miles. The Esquimalt and Xanaimo railway is located along the east shore,

and the Canadian Northern railway along the west shore. There are several

large sawmills located on Shawnigan lake. The lake is popular with the tourists,

there being two hotels, and many fine summer homes along its shores.

The precipitation averages about 40 inches. July and August are dry
months, and the water goes very low. In the summer of 1914 Shawnigan creek
had no flow for several weeks.

The principal use for the water of this lake would be for municipal supply;
with an impounding dam at its outlet, considerable water could be stored.

Discharge Measurements of Shawnigan River near Shawnigan Lake, 1914.

Date.
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Daily Gauge Height and Discharge of Shawnigan Creek at Shawnigan lake,

•for 1914.

Day.
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Daily Gauge Height and Discharge of Shawnigan Creek at Shawnigan lake,

for 1914.—Con.

Day
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Sproat River (1051).

Sproat river is the outlet of Sproat lake, which lies at an altitude of about
80 feet. Sproat river flo.ws in an easterly direction, and is some 3 miles in length.
At its mouth it joins the Stamp river. The combined flow of these two streams
is known as the Somass river, and is about 4 miles in length. The Somass
river empties into the Alberni canal at Alberni,

Wooden Staff Gauge on Sproat lake near outlet, attached to
roek filled crib.

The gauging station on Sproat river is located near the outlet from Sproat
lake. The drainage area above station is 128 square miles. Sproat lake itself

covers an area of 17 square miles.

This drainage is thickly timbered^except, of course, in the highest altitudes.

The precipitation is heavy in this district. It varies from al)out 70 inches at

mouth of Sproat river to 110 inches in mountains at headwaters in Clayoquot
divide.
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Sproat river offers good possibilities for a hydro-electric development at

falls, about half a mile from lake. The river drops 44 feet at this point, and in

rapids below it drops another 15 feet in half a mile. It would be feasible to

build an impounding dam at outlet from lake to raise water level of lake some
40 feet. B}' this means a head of nearly 100 feet might be obtained in a distance

of 1 mile, and the regulation of the flow of stream.

Metering Section on Sproat river near outlet from Sproat lake.

Another larger development would be to bring water from Great Central
lake, a distance of some 3^ miles, by means of a tunnel and pipe line. A head
of about 170 feet mav be obtained.

Discharge Measurements of Sproat River near Sproat Lake, 1914.

Date.
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Monthly Discharge of Sproat River at Sproat lake, for 1914.

(Drainage area, 128 square miles.)

-
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Daily Gauge Height and Discharge of Sproat River at Sproat Lake, for 1914—Con.

Day.

January.

Gauge Dis-
Height. charge.

P'ebruarv.

Gauge Dis-
Height. charge

March.

Gauge Dis-
Height . charge

.

April.

Gauge Dis-
Height. charge.

May.

Gauge Dis-
Height . charge

.

June.

Gauge Dis-
Height . charge

.

Feet.

2
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Stamp River (1052) at Great Central Lake.

Stamp river is the outlet from Great Central lake, It flows in a northerly

direction for a distance of about 3 miles, where it is entered on the left by the

Ash river. From this point Stamp river flows south till it enters the Somass
river, 4 miles from the Alberni Canal.

This gauging station is located on the river at outlet from Great Central
lake. The gauge is situated in the lake close to head of river. The drainage
area above gauging station is 177 square miles. Great Central lake covers

an area of 19 square miles. It is about 270 feet above sea-level. Two good-
sized mountain-fed streams—McBride creek and Drinkwater creek—enter the

lake at the western end.

A hydro-electric development, giving a head of some 170 feet, is possible

by the construction of a short tunnel through the divide between Great Central

lake and Sproat lake, feechng a pipeline to a power-house located at Sproat lake.

The total distance is about 3^ miles.

The precipitation is high, varying from about 80 inches at head of river to

over 120 inches in mountains at head of lake.

The drainage is thickly timbered except on the higher mountains.

Discharge Measurements of Stamp River near Great Central Lake,
for 1914.

Date.
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Daily Gauge Height and Discharge of Stamp River at Great Central Lake,
for 1914.

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

January.

Gauge
Height

Feet.

3-8

Dis-
charge

Sec.-ft.

1,820
1,850
2,170
3,100
3,900

4,600
4,5.50

4,.330
4,000
3,800

4,200
-4,8.50

4, 750
4,400
4,140

3,900
3,600
3.450
3,250
3,030

2,800
3,.500

3,300
2,250
2,200

2,200
2,000
1,900
1,880
1,860

1,8.50

February.

Gauge Dis-
Height charge.

Sec.-ft.

1,800
1,750
1,650
1,560
1,480

1,380
1,300
1,250
1,870
1,150

1,120
1,100
1,030
1,000
1,000

970
950
940
930
900

930
940

1.020
1 , 140

1 , 180

1.250
1,460
1,670

March.

Gauge Dis-
Height charge

Feet. Sec.-ft.

2.1.30

2,4.50

2.570
2,660
2,600

2,450
2,360
2,27C
2,200
2,050

1,970
1,900
1,960
2,50C
2,750

2,760
2,730
2,720
2,670
2,670

2,620
2,750
2,750
2,670
2,600

2,540
2,430
2,280
2,170
2,160

2,200

Gauge Dis-
Height charge

Feet. Sec.-ft.

2,180
2,0.30

2,160
2,430
2,640

3.070
3.180
3,100
3,020
2,980

2,940
2,9.30

3,100
3,850
4,550

4,550
4.320
4,400
4.820
4,680

4,470
4,030
3,600
3,370
3,160

2,970
2,960
2,800
2.640
2,550

May.

Gauge Dis-
Height charge

Feet. Sec.-ft.

2,460
2,540
2,530
2,500
2,400

2.300
2,280
2.330
2,360
2,360

2,350
2,370
2,360
2.350
2,350

2,300
2,270
2,210
2,170
2,150

2,190
2,210
2,290
2,400
2,430

2,450
2,370
2.230
2.170
2,110

2,0,50

June.

Gauge Di«-
Height. charge.

Feet. Sec.-ft.

2.020
2,060
2.070
2.050
1.980

1.910
1.840
1.800
1.770

1,750

1,720
1.710
1.750
1.800
1.890

1.920
1.950
1,980
2,000
1,970

1,900
1.800
1.750
1,740
1,730

1,720
1.740
1.720
1.7(X)

1.710

25k— r2i
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Daily Gauge Height and Discharge of Stamp River at Great Central Lake,
for 1914—Con.

Day.

Julv.

Gauge Dis-
Height . charge

August

.

Gauge
Heigth.

Dis-
charge

September.

Gauge Dis-
Height . charge

October.

Gauge
Height.

Dis-
charge

November.

Gauge DLs-
Height charge.

December.

Gauge Dis-
Height. charge.

Feet.

1

2
3
4

f)

7
8
9

10

11

12

13

14

1.5

16

17

18

19

20

21
22
23
24
25

26
27
28
29
30

31

Sec.-ft.

1,700
1,720
1,750
1,750
1,750

1,750
1,670
1,600
1,520
1,530

1,510
1.470
1,420
1,360
1,400

1 , 390
1,360
1..350

1,340
1,330

1,.300

1,250
1,200
1,150
1,130

1,060
1,020

960
900
900

Feet.

2-3

Sec.-ft.

850
820
800
780

750

750
7.50

750

740

720
710
700
680

650
630
610
600
590

580
640
510
51C
500

490
480
470
450
460

450

Feel

26

Sec.-ft.

440
420
410
390
380

370
380
390
370
380

390
370
360
340
340

3.50

370
440
900

1,240

1,260
1,240
1,200
1,180
1,1.50

1.120
1,200
1,240
1,310
1,300

Feet.

5-92

Sec.-ft.

1,270
1,300
1,270
1,230
1,200

1,130
1,100
1,0.50

1,020
1,010

1,010
1,360
3,6.50

5,.300
5,210

6,630
7,960
8,300
8,150
8,150

7,500
6,650
5,760
5,000
4,440

4,040
3,6.50

3,330
3,100
3,220

3,600

Feet. Sec.-ft.

3,660
3.800
3,960
4,240
4,160

3,920
3,670
4,930
5.370
5,340

5,200
4,760
4,380
4,000
3,570

3,250
3,110
2,570
2,630
2,660

2,660
3,280
3,580
4,400
5,200

5,360
5,360
5,130
4,800
4,450

Feet.

6-54
6-19
5-89
5-56
5-23

50
4-76
4-56
4-28
4-1

3-93
3-74
3-54
3-4
3-23

313
30
2-83
2-78
2-71

2-6
2-58
2-44
2-3

21

2-08
2-08
2-07
1-99
2-09

2-11

Sec.-ft.

4,200
3,840
3,560
3,260
2,970

2,770
2,580
2,400
2,200
2,060

1,950
1,820
1,670
1,570
1,450

1,380
1,300
1,200
1,170
1,130

1,060
1,050
960
880
780

770
770
760
720
770

Stamp River, Vancouver Island (1053), at Stamp Falls.

Location.—One-quarter mile above falls; 8 miles from Alberni on Beaver
Creek road.

Records available.—Gauge readings daily, March, 1913, to December 31,

1913, Messrs. Ritchie, Agnew Co., Engineers, Victoria; January 1, 1914, to May
31, 1914, Messrs. Ritchie, Agnew Co., Engineers, Victoria; June 1, 1914, to

December 31, 1914.

Drainage area.—Three hundred and thirty-six square miles.

Gauge.—Fourteen-foot wooden staff on left bank 80 feet below measuring
section.

Channel.—Straight for ttOO feet above section and for 300 feet below. Rock
bed with gravel, (iood control.

Discharge measurements.—Measurements in 1913 by Messrs. Ritchie,

Agnew Co.; measurements in 1914 by Messrs. Ritchie, Agnew Co.; three
measurements in 1914 covering all but high stage.

Winter flow.—Open all winter.

Co-operation.—Station established in 1913 by Messrs. Ritchie, Agnew Co.
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Stamp River (1053).

This metering station is located on Stamp river about a quarter of a mile
above Stamp falls. Stamp falls are some 3 miles above the junction of the
Stamp and Sproat rivers.

At Stamp falls the river has the combined flow of the Ash river and Stamp
river from Great Central lake. The drainage area above metering section is

336 square miles. The precipitation varies from about 70 inches at falls to over
100 inches at headwaters.

The Ritchie Agnew Power Company have made extensive surveys and
obtained considerable stream data in this locality. It is understood they intend
to in.stall a hydro-electric plant at Stamp falls to develop 35,000 horse-power.

A head of 110 feet may be obtained by the erection of a dam above the falls.

The towns of Alberni and Port Alberni are about 10 and 12 miles distant

respectively, from Stamp falls.

Discharge Measurements of Stamp River near Stamp Falls, for 1914.

Date.
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Daily Gauge Height and Discharge of Stamp River at Falls, for 1914.

June.

Gauge Dis-
Height . charge

Sec. -ft.

3,190
3,190
3,020
2,850
2,680

2,510
2,510
2,340
2,200
2,200

2,340
2,510
2,510
2,510
2,850

2,850
3,020
3,190
3,190
2,8,50

2,680
2,340
2,340
2,340
2,510

2,510
2,340
2,340
2,340
2,510

July.

Gauge Dis-
Height . charge

Feet. Sec. -ft.

2,510
2,510
2,510
2,340
2,340

2,340
2,060
2,060
2,060
2,060

1,930
1 , 930
1,930
2,060
2,060

1,930
1,800
1,800
1,800
1,670

1,670
1,670
1,560
1,450
1,450

1,450
1,450
1,340
1,230
1,130

1-4 1,040

August.

Gauge Dis-
Height charge

Feet.

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0-7

Sec, -ft.

1,040
1,040
960
960
880

880
960

1,040

960
880

880
800

800
800
800
660

660
660
660
610
610

560

September.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

560
560
510
510
460

410
410
410
510
510

510
510
660
660
720

960
800

1,670
1,670
1,670

1,930
1,930
1,800
1,670
1,670

1,670
1,670
1,800
1,800
1 , 560

October.

Gauge Dis-
Height . charge

Feet.

3 -.30

Sec.-ft.

1,560
1,450
1,450
1,560
1,560

1,560
1 , 450
1,450
1,340
1,340

1 , 340
4,490
9,520
13,400
15,100

15,100
13,800
12,500
11,700
10,800

10,400
8,320
7,920
7,160
5,530

4,750
4,240
3,700
3,290
3,800

3,800

November.

Gauge Dis-
Height. charge.

Feet. Sec.-ft.

7,540
7,540
8,110
9,520
7,920

5,800
5,530
10,800
14,400
10,800

9,520
7,540
6,100
4,880
4,240

3,800
3,390
1,930
2,000
3,590

3,700
6,100
8,320
10,400
11,700

12,500
10,160
10,800
8,110
6,430
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Daily Gauge Height and Discharge of Stamp River at Fall.s, for 1914

—

Con.

Day.
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The precipitation varies from al^out 70 inches at mouth to 90 inches in

mountains at headwaters. Wolfe lake, covering an area of about 1 square mile,

drains into the Tsolum river about 7 miles from mouth.

The flow of Tsolum river has a large range. Having practically no storage,

it is very flashy. From the records available for 1914 it shows a minimum
discharge of 3 cubic feet per second on September 4 to a maximum of 2,100

cubic feet per second on September 18. The gauge was washed out during a

freshet in October, but was replaced at the first opportunity.

A large proportion of the lower valley of the river is under cultivation.

Dairying has been encouraged by the installation of a cream condenser at

Courtenay, which takes all the milk available.

Discharge Measurements of Tsolum River near Sandwick^ B.C.,

for 1914.

Date.
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Daily Gauge Height axd Discharge of T.solum River three miles from mouth
for 1914.

D^Y
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Daily Gauge Height and Discharge of Tsolum River three miles from mouth,
for 1914—Con.

Day.
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Discharge Measurements of Bridge River 30 miles from mouth, for 1914.

Date. Hydrographer.
Meter
Xo. Width.

Area of

Section.
Mean

Velocity.
Gauge
Height. Discharge.

191.3.

Oct. 7..

1914.

April 17..
" 19..

June 9..
" 20..

Aug. 3..

Sept. 21.

.

CUne & Keys . .

.

H. J. E. Keys...

Keys & Hughes
H. C. Hughes...

1,046
1,046
1,046
1,046
1,046
1,046

Feet.

156

156
156
156
156
156
156

Sq. ft.

1,050

912
932

1,422
2,120
1,826
1.044

Ft. per sec.

1-8

2-05
2-25
3-56
5-54
4-83
1-97

Feet.

2-38

2-25
2-43
4-75
8-10
6-80
2-55

Sec. -ft.

1,890»

1,865
2,101
5,130
11.750
8.820
2.060

'Station e.stablished.

Monthly Discharge of Bridge River 30 miles from mouth, for 1914.

(Drainage area, 1,900 square miles.)

Mo.VTH.

DiscH.\RGE IX Second-Feet.

Maximum Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
.\ccuracy.

January . .

February..
March
April
May
June
July
August
September
October. .

.

November
December.

The year...

860
580

1,110
2,140
9,900
18,800
14,900
9,200
5,700
11,100
3,650
2,970

520
580
580
790

2,400
5,100
6.400
5,300
2,100
2,000
1,570
720

667
580
766

1,620
5,530
9,180
12,200
7,760
3,520
3,790
2,010
1.770

0-35
0-30
0-40
0-85
2-91
4-83
6-42
4-08
1-85
1-99
1-06
0-93

0-40
0-31
0-46
0-95
3-36
5-40
7-40
4-70
2-06
2-29
1-18
1-07

41,000
32,200
47,100
96,400

340,000
546,000
750.000
477,000
209.000
233.001)

120.000
109. two

18.800 520 4,116 2-17 29-58 3.000.700
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Daily Gauge Height and Discharge of Bridge River 30 miles from mouth.
for 1914.

Day.
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Daily Gauge Height and Discharge of Bridge River 30 miles from mouth,
for 1914—Con.

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.

July.
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Cayuse Creek (1048).

Cayuse creek rises in Duffy lake and discharges into the Fraser river, 1 mile

below Lillooet, at an elevation of about 740 feet. The drainage area is about
350 square miles.

The climate in the Cayuse creek watershed is much similar to that in

the Lillooet district. The summers are quite hot, and the winters rather

severe. At the mouth the mean annual precipitation is probably about 15

inches, and this may increase to 30 inches or more at the higher altitudes near

the headwaters.
The discharge figures indicate that there is a considerable quantity of water

flowing in Cayuse creek. This water could be made use of for irrigation or for

Avater-power.

A very small fraction of the water is being used at present for irrigation

purposes on a few ranches near the mouth. The water could be used very
extensively on the Fraser River benches across from Lillooet. The water could

be carried, in a flume, from the stream to a point on the Fraser river about 1 mile

above Lillooet and taken across the river at this point. This would be a large

undertaking, but would reclaim a large tract of first-class fruit-growing land.

The stream falls verj^ rapidly and there is a large fall about 3 miles from
the mouth. Water-power could be developed by running a pipe from the head
of the falls to the flats below; or the water could be carried around the hill in a
flume to a point above Seton lake, and the power-house located beside the lake.

The second plan would give a little less head than the first. At present there

is little or no market for power in the vicinity.

The main line of the Pacific Great Eastern railway crosses the stream about
2 miles from its mouth and follows it to the Fraser river.

Discharge Measurements of Cayuse Creek above Seton Creek, for 1914.

Date. Hydrographer.
Meter
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Monthly Discharge of Cayuse Creek above Seton Creek, for 1914.

(Drainage area, 350 square miles.)

173

Month.

May
June
July
August
September
October . .

.

November
December.

DiscH.\RGE IN Second-Feet.

Maximum.

3,400
6,550
6,000
1,050

780
1,000
630
420

480
1,350
850
640
420
470
380
240

Mean.

1,616
2,833
2,915
818
548
603
475
298

Per
square
mile.

4-6
8-1

8-3
2-3
1-6
1-7
1-4

0-8

RrN-Orr.

Depth
in inches

on
Drainage
area.

5-3

90
9-6
2-7
1-8
2-0
1-5
0-9

Total
in

acre-feet.

99,300
168,600
179,000
50,300
32,600
37,100
28,300
18,300

Accuracy.

Daily Gauge Height and Discharge of Cayuse Creek above Seton Creek, for

1914.

Day.

April

Gauge Dis-
Height. charge

May.

Gauge Dis-
Height . charge

Juiv.

Gauge Dis-
Height charge

Gauge Dis-
Height charge

August

.

Gauge Dis-
Height, charge

September.

Gauge Dis-
Height . charge

.

Feet.

0-85
0-85
0-8
0-8

(1-8

0-75
()-75

0-75
0.75

O-?.")

0-75
0-7
(I (15

(I!)

Sec.-ft.

450
450
420
420

420
400
400
40(1

40(1

4(!0

4(10

3()(l

;i7()

4N(I

Feet.

1-3

1-3

1-3

1-3

1-5

16
1-75

20
2-3

25

2-3

21
2-2

21

2-2
2-3
2-4
2-7
2-5

2-4
2-3
2-3

23

Sec.-ft.

480
630
780
850
780

700
70(1

700
700
850

i»5()

1,1(1(1

1 , .500

2,150
2,700

2, 150

1,700
1,900

1

,

700
1,900

l.tKIO

2, 1.^O

2,400
3,400
2,71.0

2,400
2, l.W

2, l.-iO

I.IHM)

1 , IKHI

2. 150

Feet.

2-3
2-3
2-4
2-5
2-4

2-3
2-2
2-0
1-9

1-9

2-0

21
2-3

2-9

315

3-45
3-.55
3-40

315
2-85

2-5
2-2

2()
1-9

21

2-3
2-5

2fl
2-8

Sec.-ft.

2,150
2,150
2,400
2,700
2,400

2,150
1,900
1,500
1,350
1,350

l..')00

1,700
2,1,50

4,1,50

5,0,50

6, ISO

6,550
5,980
5,0.50

3,950

2,700
1 , !KHI

1,,500

1.3,50

1 , 700

I.WM)

2. 150

2,7(HI

3,0.50

3.7.50

Feet.

2-9

31
3-2
3-4
3-3

31
2-8
2-6
2-7
2-8

2-8
2-8
2-7

1-9

IS
1-8

15

Sec.-ft.

4.150
4,850
5.250
6,000
5.600

4,850
3.7.50

3,050
3.400
3,750

4,1,50

3,750
3,750
3.400
3,0.50

2,700
2.4(M)

2.7(KI

3,0.50

2,400

1 , 700
1 . 7(M1

l..5(M)

1,.5(K1

1,.5(K)

1 , 350

1 , 21K)

1 , 2«Ki

1,0.50

K.S(I

8S(I

Feet.

1-7

1-7

1-6

1-4

1-5

1-5

1-5

1-6

1-6

1-5

1-5

1 45
1-4

1-4

1-4

1-4

14
1-3

1-3

1-3

12
12
1-2

1-2

1-25

13

Sec.-ft

850
850
950

1,050
1,050

1.050
1,050
950
780
850

850
850
950
950
850

850
8(K)

7.S0

7S0
7.S0

MO

(HO
NO
660

040

Feet.

1

1

1

1

1

0-9
0-9
0-9
0-95
10

10
0-9
0-9
0-85
0-85

0-8
0-8
10M
11

115
10
10
II
1-2

12
12
II
12
14

Sec.-ft

640
600
580
580
530

470
470
470
5tX)

530

530
470
470
450
450

420
420
530
580
580

600
530
530
.V<0

640

(UO
640
581)

640
780
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Daily Gauge Height and Discharge of Cayuse Creek above Seton Creek,
for 1914—Co?i.

Day.
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Discharge Measurements of Cheakamus River near mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Cheakamus River at one mile from
mouth, for 1914.

Day.

March.

Gauge
Height

Dis-
charge

April.

Gauge
Height

Dis-
charge

Gauge
Height

Dis-
charge

June.

Gauge
Height

July.

Dig- Gauge
charge. Height

Dis-
charge

August.

Gauge
Height

Dis-
charge.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Feet. Sec.-ft

1-7

1-7
2-5
4-2
3-0

3-5
2-7
2-8
3-0
3-0

3-0
3-0
3-0
2-7
2-5

2-4
2-3
2-0
2-2
2-2

800
800

1,430
4,150
2,020

2,800
1,650
1,770
2,020
2,020

2,020
2,020
2,020
1,650
1,430

1,3.30

1,230
990

1,150
1,150

990

Feet.

2-8
2-6
2-4
2-2
4-4

3-8
3-1
3-1
3-1
3-1

3-1

3-0
3-2
4-8
4-8

4-0
3-7
3-0
6-0
4-0

3-6
3-0
2-9
2-5
2-4

2-3
2-4
2-5
2-6
3-2

Sec.-ft

1,770
1,530
1,330
1,150
4,600

3,350
2,150
2,150
2,150
2,150

2,150
2,020
2,300
5,550
5,550

3,750
3,150
2,020
8,.520

3,750

2,9.50

2,020
1,890
1,430
1,330

1,230
1,330
1,430
1,530
2,300

Feet.

3-4
4-0
4-3
3-8
3-8

3-6
3-5
3-5
3-6
4-0

4-0
4.4
4-7
4-9
5-3

5-3
4.4
4.4
4.4
4.4

4-6
4-8
5-1
5-0
4-6

4-2
4-0
3-8
3-6
3-3

Sen.-ft

2,600
3.750
4,400
3,350
3,350

2,950
2,800
2,800
2,950
3,750

3,750
4,600
5,300
5,800
6,750

6,750
4,600
4,600
4,600
4,600

5, 100
5,550
6. 2.50

6,050
5,100

4,150
3,750
3,.350
2,950
2,450

2,950

Feet.

4-55
4-55
4-35
3-95
3-55

3-45
3-45
3-05
305
3-05

3-25
3-75
4 -.35

4-75
505

5-25
5-85
4-95
4-95
4-55

4-25
3-55
3-55
3-65
4-25

3-95
4-45
4-75
4-75
4-75

Sec.-ft.

4,960
4.960
4.520
3,650

2,690
2,690
2,080
2,080
2,080

2,370
3,250
4,520
5,420
6,170

6,630
8,120
5,920
5,920
4,960

4,260
2,880
2,880
5,220
4,260

3,650
4,720
5,420
5,420
5,420

Feet.

5-2
5-4
5-7
5-9
5-4

5-4
4-9
4-9
4-5
4-9

4-9
4-9
4-9
4-9
4.4

4.4
4-9
4-8
4-8
4-3

4-1

3-9
3-9
3-9
3-9

4-2
3-9
3-6
3-4
3-3

3-3

Sec.-ft.

6,500
7,000
7,750
8,250
7,000

7,00c
5,800
5,800
4,850
5,800

5,800
5,800
5,800
5,800
4,600

4,600
5,800
5,550
5,550
4,400

3,950
3,550
3,550
3,550
3,550

4,150
3,5.50

2,950
2,600
2,450

2,450

Feet.

3-3
3-4
3-9
3-9
3-7

3-7
3-9
3-9
3-9
3-9

3-8
4-2
4-4
4.4
4.4

3-9
3-9
3-7
3-7
3-5

3-5
3-4
3-4
3-4
3-5

3-5
3-5
3-4
3-3
3-3

3-2

Sec.-ft.

2,450
2,600
3,550
3.550
3,150

3,1.50

3,550
3,550
3,550
3,550

3,550
4, 1,50

4,600
4,600
4,600

3,5.50

3,550
3,150
3,150
2,800

2,800
2,600
2,600
2,600
2,800

2,800
2,800
2,600
2,450
2,450

2,300
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Daily Gauge Height and Discharge of Cheakamus River at one mile from
mouth, for 1914

—

Con.

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.

D.^Y.

September.

Gauge Dis-
Height . charge

Feet.

305
3-05
3C5
3 05
2-95

2-65
2-65
2-75
2-65
2-55

2-55
2-55
2-25
2-35
2-35

2-25
2-25

505
405
3-55

3-35
3-25
2-85
2-65
2-45

2-25
2-45
3-65
3-25
3-25

Sec.-ft

2,080
2,080
2,080
2,080
1,950

1,590
1,590
1,720
1,590
1,480

1,480
1,480
1,190
1,280
1,280

1,190
1,190
6,170
3,85C
2,890

2,530
2,380
1,830
1,590
1,380

1,190
1,380
3,050
2,380
2,380

October.

Gauge Dis-
Height . charge

Feet.

3-3
3-3
2-5
2-4

21

2-2
2-4

2-2
2-3
8-4
6-9
4-7

7-2
8-4
6-4
6-4
4-9

4-2
3-8
3-3

30
3-0

2-9
2-8

2,450
2,450
1,430
1,330
1,070

1,070
1-070

1,070
1,150
1,.330

1,150
1,230
14.500
10,750
5,300

11,500
14.500
9,500
9,500
5,800

4,150
3,350
2,450
2,020
2,020

1,890
1,770
1,530
1.530
3.350

4.6!)0

November.

Gauge Dis-
Height . charge

Feet.

5-75

6 05
5-35
5-55
4 05

4 05
4-25
4-55
4-35
4-15

3-95
3-35
305
2-75
2-55

2 45
2-25
2 15
2-35
215

1-95
2-35
3-35
3-45

405

3-75
3-75
3-95
3-45

315

Sec.-ft

7,880
8,620
6,880
7,380
3,050

3,850
4,260
4.960
4,520
4,060

3,650
2,530
2,080
1,720
1,480

1,380
1,190
1,110
1,280
1,110

950
1,280
2,530
2,680
3,850

3.250
3,250
3,650
2,680
2,220

December.

Gauge Dis-
Height. charge.

Feet.

2-8
2-6
2-5
2-4
2-2

21
1-9
1-8
1-8
1-7

1-6
1-5

1-5

1

1

1

1

1

1-3
1-3

1-3
1-3
1-3
1-3

1-3

1-3
1-2

1-2
1-2
1-2

Sec.-ft.

1,770
1,530
1,450
1,.330

1,150

1,070
920
860
860
800

750
700
700
650
650

600
600
600
600
600

600
60O
600
60O
600

600
550
550
550
550

Fountain Creek (1047).

Location.—About 100 yards above irrigation ditche.'S, U miles from the
mouth, and 10 miles from Lillooet.

Records Available.—Daily discharges from June 11, 1014. to October 10,
1914, (irrigation season).

Drainage Area.—-Twentj' scjuare miles (measured from the provinciiU map
of 10 1:^, scale 12 miles to 1 inch).

Gauge.—.Vertical .staff nailed to tree about 100 yards al)ove ditches. Refer-
enced to three bench-marks. Readings daily.

Channel.—Wide and shallow, gravel bottom. The current is fairly fast.

Tiie metering section is a good one.

Discharge Mea.'iureinent.s.—^Two (Hscliargc mcasuri'mcnts in 1014 lU'tim*
the rating curve fairly well for the variations during the irrigation season.

Winter Flow.—Measiin'Miciils mndc only (hiring the irrigation season.

Accuracy.—D.

25e— 13^
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Fountain Creek (1047).

Fountain creek has its source in Fountain lake, and discharges into the
Fraser river, about 9 miles above Lillooet, at an elevation of some 760 feet.

The drainage area is about 20 square miles.

The climate in the Fountain Creek valley is much similar to that of the
Lillooet district generall5\ The summers are hot and the winters rather severe.

The mean annual precipitation in the watershed is about 10 inches.

The valle}^ of Fountain creek and the adjacent benches on the Fraser river

are well adapted to cultivation, when irrigated, and the water from the creek is

used for this purpose. Some attempt has been made to regulate the normal
flow to give sufficient water in the low-water season. A small timber dam was
installed at the outlet of the lake. In this way the spring and early summer
freshets are stored to be used in the late summer when the normal flow is very
small. The dam has a sluice-gate in it, and when it is opened the water flows

down the natural channel of the stream to the irrigation ditches. This storage
scheme could be enlarged upon to a considerable extent.

There is a large ranch at the mouth of the creek called Fountain ranch.

It is a splendid place, and a good example of the agricultural possibilities of the
surrounding valley.

There is some good timber in the upper part of the valley. A small saw-
mill has been built on the lake.

The gauging station was established on June 11, 1914. The regulated flow

of the stream is at it. Several water leases have been applied for to divert

water from the stream above the gauge. These diversions, will in all probability,

be made next spring, so the gauging station may have to be changed.

Discharge Measurements of Fountain Creek above intake on irrigation

ditch, for 1914.

Date.
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Daily Gauge Height and Discharge of Fountain Creek above irrigation

ditches, for 1914.

Day.
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Discharge Measurements of Green River above Nairn Falls, for 1914.

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean
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Daily Gauge Height and Discharge of Green River at Nairn Falls, for 1914.

DAT.
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Daily Gauge Height and Discharge of Green River at Nairn Falls, for 1914—Con.

Day.
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Monthly Discharge of Green River at Nairn Falls, for 1914.

(Drainage area, 180 square miles.)
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Monthly Discharge of Green River at Green Lake, for 1914.

(Drainage area, 24 square miles.)

Month.
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Daily Gauge Height and Discharge of Green River at Green Lake, for 1914—Con.

Day.
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Laluwissin Creek (1050).

Laluwissin creek has its source in the mountains to the south-east of Lillooet.

Some of the peaks in its vicinity attain an altitude of 6,800 feet. It discharges

into the Fraser river 26 miles below Lillooet at an elevation of 450 feet. The
drainage area is 25 square miles.

The climate in the Laluwissin creek watershed is much similar to that of

the Lillooet district generally. The summers are quite hot and the winters

rather severe. The mean annual precipitation in the valley is about 10 inches.

The Fraser river benches near the mouth of Laluwissin creek are well suited

to cultivation. At present most of the normal flow of the stream is being used
to irrigate these benches. No attempt has yet been made to store the high-water
flow which occurs during the spring and early summer. It is reported that

the upper part of the stream runs through large swamps and meadows, and it

is ver}' probable that these meadows could be utilized as storage reservoirs;

a pack trail follows the stream up to the meadows.

Discharge Measurements of Laluwissin Creek above intake at irrigation

ditches, for 1914.

Date.

1914.

June 17.

July 31

Sept. 13.

Hydrographer.

Kevs and Hughes
H.C.Hughes

do

Meter
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Daily Gauge Height axd Discharge of Laluwissin Creek above irrigation
ditches, for 1914.

D\T
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Discharge Measurements of Lillooet River near Agerton above lake, for

1914.

Date.

1913.

Nov. 16.

1914.

March 28.

Mav 31.

June 28.

Aug. 10.

July 15.

Hydrographer.

Keys & Cline

H. J. E. Keys.

.

Keys & Hughes
Hughes
do
do

Meter
No.

1046

1046
1046
1046
10J6
1046

Width.

Feet.

168

174

185
188
187
188

Area of

Section.

Sq. ft.

645

630
1,380
2,063
1,831
2,692

Mean .

Velocity.

Ft. per sec.

2-63

2-42
3-54
4-37
4-00
6-15

Gauge
Height.

Feet.

1-83

1-97
4-92
7-60
6-76
10-4

Discharge.

Sec.-ft.

1,6931

1,540
4,880
9,000
7,400
16,500

^Station established.

Monthly Discharge of Lillooet River 6 miles above Lillooet Lake, for 1914.

(Drainage area, 800 square miles.)

Month.

DlSCH.^RGE IN SeCOND-FeBT.

Maximum. Minimum. Mean.
Per

square
mile.

Rtjn-Off.

Depth in

inches

Drainage
area.

acre-feet

.

Accuracy.

January
February..
March
April
May
June
July
August
September
October. ..

November
December.

The year..

1,480
980

2,670
3,750
9,250

16..500
18,300
14,700
7,850
19,200
4,930
3,200

950
950
980

1,730
3,750
4,930
6,800
7,500
3,200
2,670
2,470
1,480

1,280
960

1,770
2,860
5,870
9,140
13.010
10,560
5,030
6,590
3,540
1,890

1-60
1-20
2-21
3-57
7-34
11-42
16-25
13-20
6-29
8-24
4-42
2-36

1-84
1-25
2-55
3-98
8-46
12-74
19-98
15-22
7-02
9-50
4-93
2-71

79,000
53,000
109,000
170,000
361,01)1)

544.000
79!), 01)0

648.000
299,000
405.000
211,000
116,000

19,200 950 5,270 6-51 90-18 3,794,000
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Daily Gauge Height and Discharge of Lillooet River 6 miles above Lillooet

Lake, for 1914.

Day.

January.

Gauge Dis-
Height. charge

February.

Gauge Dis-
Height. charge.

March.

Gauge Dis-
Height . charge

.

April.

Gauge Dis-
Height. charge.

May.

Gauge Dis-
Height. charge.

June.

Gauge Dis-
Height. charge.

Feet.

1
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Daily Gauge Height and Dischaege of Lillooet River 6 miles from Lillooet

Lake, for 1914—Con.

Day.
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Riley Creek (1043).

Riley creek rises in the mountains to the south of Lillooet and discharges
into the Fraser river about 9 miles below Lillooet at an elevation of about 620
feet. The drainage area is about 5 square miles.

The climate in the Riley Creek basin is much .similar to that of the Lillooet

district generally. The summers are quite hot and the winters rather severe.

The mean annual precipitation in the valle}- is about 20 inches.

A large fraction of the water flowing in Riley creek is used to irrigate the
benches on the Fraser river near the mouth of the stream. It is very probable
the remaining flow could be utilized to advantage on these benches. The
possibilities of conserving the high-water flow have never been fully investigated.

Discharge Measurements of Rilev Creek above intake of irrigation ditch,

foV 1914.

Date.
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Daily Gauge Height and Discharge of Riley Creek above irrigation ditches,

for 1914.—Con.

Day.
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Seton Creek (1049).

Seton Creek has its source in Seton lake at an elevation of 800 feet, and dis-

charges into Cayuse creek at an elevation of 750 feet. The stream itself is

only about 1^ miles in length, but the lakes which feed it have a drainage
area of some 460 square miles.

Seton creek itself is in the dry belt, though some of the territory- it drains
is outside. The mean annual precipitation at Lillooet is probably about 15
inches, while it may be as high as 30 or even 40 at the headwaters of some of

the tributaries. The general climatic conditions varj' in a similar manner.

Seton creek forms part of quite an interesting system of waterways. Ander-
son river rises near the divide which separates it from the Birkenhead, and flows

into Anderson lake, which has a number of other rather important streams
tributary to it. Anderson lake discharges through Portage creek into Seton
lake, which in its turn is drained by Seton creek. The two lakes at one time
formed part of quite an important route into the Lillooet and Cariboo country by
Harrison lake and the Lillooet river. The construction of the Yale-Cariboo
wagon road caused the practical abandonment of this route years ago, but now
the country is being opened up again by the construction of the Pacific Great
Eastern railway. The railroad, coming up from Squamish to Pemberton, crosses

the divide from the Birkenhead, runs along the shores of Anderson and Seton
lakes, follows Seton and Cayuse creeks and then crosses the Fraser river below
Lillooet on its way to Clinton and Fort George. During the railroad construction
the lakes were used extensively for the transportation of supplies.

The country surrounding Seton and Anderson lakes is very picturesque,

and should be a good place for a summer resort. There is plenty of good hunting
and fishing in the vicinity in addition to the numerous attractions which the

lakes themselves afford.

The Provincial Fisheries Department is operating a fish hatchery on Seton
cre^^-k. The Salmon coming up from the Fraser river are taken in the creek just

below Seton lake. The spawn are hatched and the fry are kept for a time in the
tanks at the hatchery. The supply of fresh water required for this purpose is

taken from Seton lake.

Owing to the comparatively small fall in Seton creek and the low elevation

of Seton lake, there is not much opportunity for using the water for developing
water-power or even for irrigation.

There is a consi{l('ral)le (juantity of timber on the hills surroumling the

two lakes. It is generally fairly easj' to get the logs down to the water, and then
they can be towed to the saw-mills. There is a saw-mill on each lake.

On account of the i)roximity of Bridge river to Seton lake, anil the great dif-

ference in altitude, tiiere is a spleiuliil chance to develop a lai'ge amount of

water-power. \i\ diixing a tunnel tiirough the intervening riilge. water eouKl
1)(! diverted from Bridge river and conveyed to a point on the hillsitie al»ove

Set<jii lake, whence penstocks could be laid to a power-house situateil besidi>

the lake. Such an installation could make use of the whole minimum tlow of

liridge river at a head of about 2,(H)() feet. If storag<> could be obtained on
Bridge river, the available llovv at low water ct)uld be increased. Such a develop-
ment might mean the addition of more than 500 cubic fi'ct per second to

the ii;iluial flow of Seton creek ;ini| it would be necessary to eiiljirge its chan-
nel in order that it might cany olY this greatly increased discharge without
damage to the surrounding propeity. The tunnel portal and the penst(»cks for

such a plant would be located on t lu' hillside above t he I'acilic ( ireat l''astcrn rail-

way, and it would be necessary to take extra precautions to prevent leaks or

breaks w liicli iniglit w;isli out t lie t r;ick.
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There are three creeks of some importance flowing into Anderson lake, and
brief descriptions of them are added here. As yet no measurements have been

taken on them by the engineers of this survey, partly on account of the poor

transportation facilities. Next season, however, measurements will probably

be made on some or all of them.

ANDERSON RIVER.

Anderson river rises in Summit lake at an elevation of 1,600 feet and dis-

charges into the southern end of Anderson lake at an elevation of 850 feet.

Cedar, Spruce and Little Blackwater creeks are tributaries of Anderson river.

The climatic conditions in the Anderson Creek valley differ considerably

from those around Lillooet. The summers are milder and the winters are not

quite as cold. The mean annual precipitation is considerably greater, being

between 30 and 40 inches. Irrigation is practised to some extent, but is not

so necessary, as in the country immediately surrounding Lillooet.

The soil in the Anderson river valley is very fertile, and much of the best

land has been taken up for settlement. This development will probably be

increased on account of greatly improved transportation facilities afforded by
the railroad. There is a good growth of timber in many parts of the valley.

The surrounding hills are rich in minerals, and many claims have been staked,

though comparatively little development has been done as yet.

LITTLE BLACKW^ATER.

Little Blackwater creek, which is a tributary of Anderson river, rises in

Little Blackwater lake. About 3 miles of swampy land separate this lake from
Big Blackwater lake, which is said to be at a somewhat higher elevation. Little

Blackwater creek is quite small itself, but by diverting water into it from Big
Blackwater lake, it is possible that a considerable amount of water-power might
be developed by a pipeline down the valley of Little Blackwater creek.

MCGILLIVRAY CREEK.

McGillivray creek rises in the hills northwest of Anderson lake, into which

it discharges.

Near the mouth of the creek there is a falls about 60 feet high at which a

considerable amount of water-power might be developed. A small fraction of the

water is being used at present to run a saw-mill which is situated at the mouth.
Water is led from the head of the falls through a 6-inch wooden stave pipe to the

turbines which drive the mill.

There are gravel deposits on this stream which contain small quantities

of gold, and they are being worked to a certain extent.

ROARING CREEK.

This stream empties into Anderson lake about 7 miles from its southern

end. It has quite a high water fall on it at which water-power could probably

be developed.
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Discharge Measurements of Seton Creek near Seton Lake, for 1914.

195

Date.
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Daily Gauge Height and Discharge of Setoii Creek below Seton Lake, for

1914.

Day.
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Daily Gauge Height and Discharge of Seton Creek below Seton Lake, for
1914—Cow.

October.

Gauge Dis-
Height. charge

Xovember.

Gauge Dis-
Height . charge

.

December.

Gauge Dis-
Height

. charge

.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

Feet.

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
21
2-1

21
2-2
2-2
2-2
2-3

2-3
2-3
2-4
2-4
2-4

2-4
2-3
2-3
2-2
2-2

Sec.-ft.
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Six-mile Creek (1061).

Six-mile creek has its source in the mountains to the southwest of Pem-
berton and discharges into the Green river at an elevation of about 1,400 feet.

It has a drainage area of something like 30 square miles.

The climate in the Six-mile creek watershed is much similar to that of

Pemberton meadows and the Green river valley. The range of temperature

is not very great. There is a fairly heavy snowfall. The mean annual precipi-

tation of the watershed is about 75 inches.

Six-mile creek is the second largest tributary of Green river. The stream

has a very rapid fall, and considerable power might be developed on it. If a

suitable strap site can be found on it, it would assist in regulating the flow in

Green river for use at the proposed development at Nairn falls. Its value in

this capacity has never been fully investigated.

The main line of the Pacific Great Eastern railway crosses the stream

about three-quarters of a mile from the mouth. A flag-station, Tisdall, near

this point, affords easy access to the gauging station.

There is some good farming land on the benches near the mouth of the

stream, but it is little developed as yet.

Discharge Measurements of Six-mile Creek at mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Six-mile Creek at Highway Bridge,
for 1914.

D.\y.
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Daily Gauge Height and Discharge of Six-mile Creek at Highway Bridge,

for 1914—Con.

Day.
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The climate in the Soo river watershed is much similar to that of Pemberton
meadows and the Green river valley. The range of temperature is not very
great, and there is a fairly heavy snowfall. The mean annual precipitation
for the whole watershed is about 75 inches.

The discharge figures indicate that there is a considerable quantity of water
flowing in Soo river. This could be used to develop power in a small canyon
about 2 miles from the mouth, in which there is a large fall. The stream could
also be used to good advantage as a storage reservoir for power development on
Green river at Nairn falls. About 20 miles from the mouth there is a string of
fair-sized lakes and several large meadows which are well adapted for this pur-
pose. A pack trail follows the stream up to the lakes.

The main line of the Pacific Great Eastern railway follows along the right
bank for about 2 miles, and crosses 4 miles from the mouth.

There is some good farming land on the flats near the mouth of the stream.
The Soo river is fairly well-timbered.

Discharge Measurements of Soo River near mouth, for 1914.

Date.
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The climate in the Texas creek watershed is much' similar to that of the

Lillooet district generally; the summers are quite hot and the winters rather

severe. At the mouth the mean annual precipitation is probably about 20

inches, and this may increase to 30 inches or more at the higher altitudes near

the head-waters.

The discharge figures indicate that there is a considerable quantity of water

flowing in Texas creek during the irrigation season, and in a dry part of the

country like the Lillooet district, this water should be quite valuable. Unfor-

tunately, the benches near the mouth are so high above the stream that it would

be very costly to get the water up to them. There are large areas of good land

on the oppos'ite side of the Fraser river which might be irrigated from Texas

creek, though the expense of conveying the water across the river would be quite

high.

Discharge Measurements of Texas Creek



BRITISH COLUMBIA HYDROGBAPHIC i>URVET 203

SESSIONAL PAPER No. 25e

Daily Gauge Height and Discharge of Texas Creek one mile from mouth,
for 1914.

Day.
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Daily Gauge Height and Discharge of Texas Creek, one mile from mouth,
for 1914—Con.
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CHAPTER VI.

KAMLOOPS DIVISION—HYDROGRAPHIC DATA.

REGULAR METERING STATIOX.

BoLEAN Creek (2002).

Location.—Section 10, township 18, range 12, west 6th meridian.

Records Available.—May 23 to December 31, 1911; January 1 to September
16, 1912; April 27 to September 19, 1913; April 1 to December 8, 1914.

Drainage Area.—Eighty square miles.

Gauge.—Vertical staff gauge. Read by Clement Stickney, Falkland, B.C.

Channel.—Gravel, sandy and clean. One permanent channel. Average
width about 20 feet.

Discharge Measurements.—In freshet, measurements are made with a stay
line and 6J^ pound weight from a log. Low-water measurements are made by
wading. Gauge-height discharge curve is fairly well defined from twelve meter-
ings.

Winter Flow.—Partial ice conditions usually prevail during December and
January,

Accuracy.—Fairly high, being probal)ly within 10 per cent of obtaining

conditions.

Discharge Measurements of Bolean Creek near Falkland, for 1914.

Date.
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Daily Gauge Height and Discharge of Bolean Creek near Sticknev's Ranch,
for 1914.

Day.
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Daily Gauge Height AND Discharge of Eolean Creek near Stickney's Ranch
for 1914—Con.

Day.
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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.

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 seven meterings taken during 1914. Measurements in high water taken
from bridge with 6-pound weight. In low water, measurements taken by wading.

Flow in this stream ceased altogether on August 23.

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 Todd's Corners, for 1914.

Date.
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D.\iLY Gauge Height and Discharge of Campbell Creek at Todd's Comers.
for 1914.

Dav
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Daily Gauge Height and Discharge of Campbell Crec'k near Todd's Corners,
for 1914—Con.

Day.
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Canyon Creek (2057).

Location.—Section 32, township 21, range 15, west 6th meridian.

Records Available.—June 7 to August 28, 1914.

Drainage Area.—Seven square miles.

Gauge.—Standard staff gauge read daily by D. A. ]\IcKenzie.

Channel.—Channel straight at measuring section, banks very heavily
timbered, velocity fairly swift, bed of stream rock}- with several channels at
high water.

Discharge Measurements.—Four discharge measurements were obtained
during 1914 at various stages. Stream generally runs dry during end of August,
and remains so until following spring.

Winter Flow.—Ice conditions always exist on this stream throughout the
winter.

Accuracy.—The accuracy of returns will eventually be high but more data
are required before the stream can be properly rated.

Discharge Measurements of Canyon Creek above Heffley Lake, for 1914.

Date.
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Daily Gauge Height and Discharge of Canj^on Creek above HefHey Lake,

for 1914.
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Daily Gauge Height and Discharge of Canvon Creek above Hefflev Lake,
for 1914—Con.

Dat.
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Location.—Near Raft River; Water District No. 2.

Records Available.—August 12 to December 31, 1913; January 1 to December

31, 1914.

Drainage Area.—2,400 square miles.

Gauge.—Standard chain gauge graduated in feet and tenths, and read by

Theo. Brookfield, rancher.

Measuring Section.—500 feet above gauge ; width of channel 230 feet. Bed
of stream rocky and permanent. Deepest point in measuring section at highest

recorded water level 22 feet. Highest mean velocity 7.78 feet per second.

Methods of Gauging.—Discharge measurements are made from car suspended

from f inch steel cable.

Channel.—The channel varies in width throughout its course from 100 to

400 feet, and passes over several small falls and rapids.

Winter Flow.—The Clearwater river is seldom frozen during winter to the

extent of materially affecting the accuracy of returns.

Accuracy.—The accuracy on the whole will be high, the curve being \vell

rated, and the only possibility of error being in the present chain gauge which

it is proposed to replace early in the spring of 1915.

Confluence of Mvrtlc und Clearwater rivers.
Photograph by F. R. Archibald

The Myrtle river is in the foreground flowing north-westerly. The Clearwater, flowing south swings

to the south-west at its junction with the Myrtle. Both rivers have storage facilities for power purposes.
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CLEARWATER RIVER.

Twenty-four miles above its confluence with the North Thomspon the two
principal component tributaries of the Clearwater river join. The more westerly

stream of the two, geographers have named the Clearwater, while the other,

which is probably the more important, is known as the ^Myrtle.

The Clearwater river above its junction with the Myrtle.—The Clearwater river

rises in the steep hills and glaciers surrounding Upper Clearwater lake, a sheet

of water with a superficial area of some 15 square miles, distant about oh miles

by trail from the head of Quesnel lake. !Mr. F. C. Green, B.C.L.S., places the

elevation of Upper Clearwater lake at 405 feet above Quesnel lake, whose alti-

tude the Geological Survey- gives as 2,250 feet above sea-level. Clearwater river,

discharging from its south end is said to fall 600 feet in a distance of 7 miles in its

tumultuous course to Lower Clearwater lake. (This amount is thought to be
overestimated since it makes the elevation of Lower Clearwater lake coincide

with the elevation of the confluence of the Myrtle and Clearwater as determined
by ]Mr. R. H. Lee, B.C.L.S.) Two tributaries join from the east in this distance

Goat creek about a mile and a half south of the Upper lake, and the outlet of Blue
lake about 4 miles farther down. Blue lake lies but a ciuarter of a mile east, and is

represented as being a beautiful rockbound sportsman's paradise, with rainbow
trout and cariboo in abundance. It is said to be about 15 miles long and 1 mile

wide. Navigation by canoe is possible between Blue lake and Lower Clearwater
lake, which is about 17 miles long and a mile wide. The Clearwater river,

draining from its south end joins the Myrtle about 13 miles below at an elevation

of about 2,000 feet above the sea. Little information could be obtained regarding

the course of the Clearwater between Lower Clearwater lake and the Myrtle
river.

The Myrtle river.— (see description ]\Iyrtle river.)

The Clearwater river below its junction with the Myrtle.—In the twenty-four
miles of its course to the North Thompson, the Clearwater river drops about
675 feet at a rate of about 31 feet to the mile. It passes through a series of rocky
canyons in its course, but so far as is known there is no large natural concentrated
fall. The width of the river in this part is from 200 to 500 feet.

The princii)al tributaries are:

—

FROM THE WE.ST.

Mahood river (or Bridge creek).—This stream drains Canim ami Maluuxl
lakes and enters about 4 miles below the Myrtle. It is said to be a small stream
"about the size of the Little Clearwater." Its drainage area is very large,

though the pr()l)al)le low precipitation, and evaporation losses from the two
large regulating lakes are contril)Uting causes to a low run-otY.

FUOM THE EAST.

Little Clearwater river joins the Clearwater al)out 15 miles above its con-

fluence with the Thompson. (See hytlrographic (hita, Little Clearwater river.)

liiaver creek.—A small mountain torrent, 40 to 50 feet wide and a reported
fall of 750 feet in three (juarters of a mile. (June 10. l*Ml, I'.H) second-feet liigh

water.) .Joins Clearwater about II miles above North Thompson.
Hear creek, which joins the ("learwater about S miles from its mouth, is saitl

to fall SOO feet in its last mile. (On June II, 191-1. its flow was hij second-ft«et

and on Septeiiilier I, I'.lll, it was 7 -I st'cond-feet

.

Candle creek, joining about I miles from the river's mouth luid .h tlow of

•li)-7 second-feet on June I I. and on {)A second-feet on .\ugust 20 I'M I
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The station on the Clearwater was established by Mr. K. G. Chisholm in

March, 1914, and cable station installed from which numerous meterings

covering the range of stream-flow have been obtained. (See report British

Columbian Minister of Lands for 1913 and, in particular articles on the Clear-

water valley by Messrs. Green and Lee, British Columbia Land Surveyors.)

Discharge Measurements of Clearwater River near mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Clearwater River near mouth, for 1914
—Con.

(Drainage area, 2.400 square miles.)

Day

July.

Gauge Dis-
Height charge

August.

Gauge Dis-
Height . charge

September.

Gauge Dis-
Height . charge

October.

Gauge Dis-
Height charge

November

.

Gauge Dis-
Height . charge

December.

Gauge DLs-
Height. charge.

1
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Monthly Discharge of Clearwater River near mouth, for 1914.

(Drainage area, 2.400 square miles.)
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Discharge ^Measurements of Little Clearwater River near Green Mountain,
for 1914.

Date.
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Daily Gauge Height and Discharge of Little Clearwater River near Green
Mountain, for 1914

—

Con.
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Cherry Creek (2005).

Location.—Section 14, township 19, range 19, west 6th Meridian.

Records Available.—June 5 to September 1, 1911; April 24 to September
15, 1912; April 19 to October 19, 1913; May 1 to August 19, 1914.

Drainage ylrea.—Sixty-two square miles.

Gauge.—Standard chain gauge installed during 1914 in canj'on, and read
daily by F. Bowers, during high water, and twice weekly during low water.
To replace station at Cornwall's ranch.

Channel.—Is straight at measuring section. Velocity swift at all stages.

Control is fairly good.

Discharge Measurements.—^Three discharge measurements were obtained

during 1914 by wading at all stages.

Winter Flow.—Stream generally runs dry during August or September.

Accuracy.—Owing to shifting channel, too much reliance cannot be placed
on returns from old station, but returns for new station established 1914 point to
an exceptionally high degree of accuracy eventually l)eing obtained.

Discharge Measurements of Cherry Creek above Bower's Ranch, for 1914.

Date.
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Daily Gauge Height and Discharge of Cherrv Creek near Bower's Ranch,
for 1914.

Day.
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Daily Gauge Height and Discharge of Cherr}- Creek near Bower's Ranch,
for 1914—Con.

Day.
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EssELL Creek (2011).

Location.—Section 36, township 17, range 14, west 6th meridian.

Records Available.—May 25 to September 30, 1911; April 1 to September

7, 1912; April 16 to September 14, 1913; April 1 to December 4, 1914.

Drainage ^rea.—Six square miles.

Gauge.—Standard staff gauge read tri-weekly by T. F. Teagle.

Channel.—The channel is gravelly and permanent. Control is good, and

velocities are not excessive.

Discharge Measwremenis.—Well-distributed meterings have been taken at

all stages of water.

Winter F/ou? —Winter conditions are not, as a rule, severe; the stream is

usually dry during the A\inter months.

A storage dam on Summit lake controls its flow, which is augmented by a

diversion from Monte creek.

Accuracy.—The accuracy of results on the whole is fairly high, and should

fall within ten per cent.

Discharge Measurements of Essell Creek below Summit Lake, for 1914.

Date.

May 7.

June 24.

July 22.

Sept. 25.

Hydrographer.

E. M. Dann & E. H. Tred-
croft

C. B.Corbould

Meter
No.

1055
1915
1915
1915

Width.

Feet.

17

11

9-5
5-5

Area of

Section.

Sq. ft.

11-5
9-1

5-23
1-0.3

Mean
Velocity,

Ft. per sec.

3-06
2-47
0-80
0-56

Gauge
Height.

For further measurements see Water Resources Papers Xos. 1 and 8.

Feet.

1-47
1-30
0-95
0-70

Discharge.

Sec.-ft.

35-4
22-5
4-2
0-6
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Daily GAroE Height and Discharge of E.ssell Creek below Summit Lake, for

1914.

D\Y
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Daily Gauge Height and Discharge of Essell Creek below Summit Lake, for

1914—Con.

Day.
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GuicHox Creek (2014).

Location.—Near Mamit lake, Water District Xo. 3.

Records Available. — oTune 3 to December 31. 1911: January 1 to November
14, 1912; April 26 to September 29, 1913; April 1 to Xovember 30, 1914.

Drainage Area.—Three hundred and fifteen square miles.

Gauge.—Standard vertical staff gauge read daily bj- O. Quenville.

Channel.—Channel is straight at measuring section. Velocities fairh-

high. Bed of stream composed of sand and gravel, and considered permanent.

Discharge Measurements.—Twenty three discharge measurements have
been taken on this creek. Curve is well defined,

Winter Flow.—Ice conditions generally prevail on this stream throughout
January and Februar}-.

Accuracy.—Curve has been well defined and results should fall within
10 per cent.

Discharge Measuremext.s of Guichon Creek above ^lamit Lake, for 1914.

Date.
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Daily Gauge Height and Discharge of Guichon Creek near -\Iamit Lake,
for 1914.

Day.
Gauge Dis-
Height . charge

.

April.

Gauge Dis-
Height. charge.

May. June.

Gauge Dis-
Height. charge.

Feet.

1-52

. 1-40
1-45
1-90
2-90

315
305
2-95
3-02
2-92

3-10
3-22
3-60
3-77
3-95

4-15
4-07
4-10
4-15
4-50

4-57
4-40
4-40
4-40
4-40

4-32
4-35
4-30
4-27
4-32

Sec.-ft.

28-9
230
25-5
460
98-5

114-5
108-2
101-7
106-3
99-8

111-5
118-8
142-5
153-2
165-2

178-7
173-0
175-0
178-7
203-0

208-0
195-2
195-2
195-2
195-2

190-2
192-1
189-0
187-0
190-2

Feet.

4-85
5-35
5-80
5-82
5-97

6-00
5-00
5-90
5-92
6-25

6-32
6-17
6-12
6-15
6-15

6-10
6-10
6-10
6-07
5-95

5-85
5-75
5-65
5-35
5-20

Sec.-ft.

229-5
277-7
355-0
360-0
397-4

405-0
4050
379-0
384-2
483-7

506-8
454-7
441-5
451-2
451-2

435-0
435-0
435-0
426-0
392-0

367-0
344-2
323-7
277-7
261-5

218-0
218-0
210-1
210-1
165-2

149-0

Feet.

3-55
3-35
3-25
3-05
3-00

2-85
2-80
2-80
2-85
3-05

3-10
3-10
3-00
2-95
2-95

2-85
2-75
2-50
2-32
2-32

2-30
2-30
2-30
2-30
2-30

2-30
2-30
2-30
2-30
2-30

Sec.-ft.

139-5
126-7
126-7
108-2
105

95-8
93-0
93-0
95-8
108-2

111-5
111-5
105-0
101-7
101-7

95-8
90-2
76-5
66-6
66-6

65-5
65-5
65-5
65-5
65-5

65-5
65-5
65-5
65-5
65-5
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Daily Gauge Height axd Discharge of Guichon Creek near Mamit Lake,
for 1914—Con.

Day.

July. August.

Gauge Dis- Gauge Dis-
Height. charge. Height, charge.

September.

Gauge Dis-
Height . charge

.

October.

Gauge Dis-
Height. charge.

Xovember.

Gauge Dis-
Height. charge.

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.

Feet.

. 2-30
2-20
2-10
2-00
1-92

1-90
1-90
1-90
1-80
1-80

1-80
1-75
1-70
1-65
1-62

1-60
1-60
1-60
1-60
1-50

1-50
1-50
1-50
1-50
1-50

1-50
1-40
1-40
1-40
1-40

1-40

Sec.-ft.

65-5
60-5
55-5
50-5
46-9

460
460
460
410
410

410
390
370
34-7
33-4

32-5
32-5
32-5
32-5
28-0

280
280
28-0
280
28-0

280
230
230
230
230

23-0

Feet.

1-50
1-47
1-45
1-45
1-45

1-45
1-45
1-50
1-55
1-60

1-52
1-42
1-30
1-30
1-30

1-30
1-30
1-30
1-27
1-25

1-25
1-25
1-25
1-20
1-20

1-20

110
110
1-20

115

115

Sec.-ft.

28-0
26-5
25-5
25-5
25-5

25-5
25-5
28-0
30-2
32-5

28-9
24-0
190
190
190

190
19-0
190
18-1
17-5

17-5
17-5
17-5
16-0
160

160
120
120
160
140

140

Feet.

110
1-10

110
110
110

105
107
110
115
1-20

1-20
1-20
1-20
1-25
1-30

1-30
1-30
1-30
1-35
1-35

1-25
1-20
1-20
1-20
1-20

1-20
1-20

117
115
115

Sec.-ft.

120
120
120
120
120

100
10-8

120
140
160

160
160
160
17-5

190

190
190
190
210
210

17-5

160
160
16-0

16

160
160
148
140
14-0

Feet.

115
1-15
1-15
1-15

115

1-15
1-15
1-15
1-15
1-17

1-20
1-20
1-20
1-40
1-37

1-25
1-25
1-22
1-20
1-20

1-20
1-20
1-20
1-20
1-20

1-20
1-20
1-20
1-20
1-20

1-20

Sec.-ft.

140
14-0
14-0
14-0
140

14-0
14-0
14-0

140
14-8

16-0
16-0
16-0
23-0
21-8

17-5
17-5
16-6
16-0
16-0

16-0
160
16-0
16-0
16-0

16-0
160
160
16-0
16-0

160

Feet.

1-20
1-20
1-20
1-20
1-20

1-20
1-37
1-30
1-25
1-25

1-20
1-20
1-20
1-20
1-20

1-20
1-20
1-20
1-20
1-20

1-25
1-25
1-25
1-25

1-25

1-2.5

1-25
1-20
1-20
1-20

Sec.-ft.

16-0
16-0
16-0
16-0
16-0

16-0
21-8
19-0
17-5
17-5

16-0
16-0
16-0
16-0
16-0

160
16-0
16-0
160
16-0

17-5
17-5
17-5
17-5
17-5

16-9
17-5
16-0
16
160

Monthly Discharge of Guichon Creek near Mamit Lake, for 1914.

(Drainage area, 315 square miles.)

Month.

Discharge in Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

RiN-Orr.

Depth
in inches

on
Drainage
area.

Total
in

acre-feet.

April
May
June
July
AuKUHt
H«!pt<tml>cr.

( Iclober. ...

NovoiiiIxT
Dccfiiibcr .

'rii« [M-rioil

2080
506-8
139-5
65-5
32-5

210
21-8
21-8

23-0
149-0
65-5

230
120
120
140
160

142-9
346-7
89-4
36-3
20-7
15-4

159
lfl-7

0-45
11
0-28
Oil

07
05

0-05
05

0-5
1-2

0-31
0-13
0-OS
om
0-0«
M

806-8 12-0 8Afi 0-27 3-40

8.503
21.317
5.320
2.232
1.373

91fl

978
9H

41. ASS

Note.—No procipitntion data are available, but the total rainfall (inrluiiinc nnowtall expniaaetl in t«riii* of nunfoll) is

probably 15 inches.
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Heffley Creek—Upper (2019).

Location.—Section 9, township 22, range 16, west 6th meridian.

Records Available.—Mav 25 to December 8, 1911; April 1 to September
20, 1912; May 11 to September 19, 1913; May 1 to December 9, 1914.

Drainage Area.—Twent3'-eight square miles.

Gauge.—Standard vertical staff gauge read daily by F. S. Lawrence,

Channel.-—Straight at measuring section and permanent bed.

Discharge Measurements.—Curve is well defined with series of meterings

at all stages.

WiJiter Floic.—Ice conditions generally prevail during January and Februar3\
A dam at Heffley lake regulates the flow.

Accuracy.—The accuracy is considered to be fairly high, results should
fall within 10 per cent at all stages.

Discharge Measurements of Heffley Creek below Hefflej- Lake, for 1914.

Date.
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Daily Gauge Height and Discharge of Hefflej- Creek below Hefflev Lake,
for 1914.

Dat.
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D\iLY Gauge Height and Discharge of Heffley Creek below HefRev Lake,
for 1914—Con.

Day.
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Heffley Creek, Lower (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 1.5, 1913; April 1 to December 6. 1914.

Drainage Area.—65 square miles.

Gauge.—Vertical staff gauge read daily b}' INIrs J. Austin.

Channel.-^About 15 feet wide with rocky bed. The flow varies from a
minimum of zero to a maximum of 55 cubic feet per second. The flow is partly

subject to artificial regulation by a dam on Heffley lake.

Discharge Measurements.—Stream is well rated bj- well-distributed meterings.

Winter Flow.—Stream usually frozen over during winter months.

Accuracy.—High. Eesults computed from a well-rated curve.

Dlscharge ^Measurements of Heffley Creek (Lower) at mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Heffley Creek (Lower) near mouth,
for 1914.

Day.
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D\iLY G\UGE Height and Discharge of Hefflev Creek (Lower) at mouth,
for 1914.—Con.

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

Julv.

Gauee
Height

.

Feet.

1-20

Dis-
charge

Sec.-ft

August.

Gauge Dis-
Height . charge

Feet. Sec.-ft.

September.

Gauge Dis-
Height . charge

Feet. Sec.-ft

0-7
0-8
0-8
0-8
0-8

0-8
0-8
0-8
0-8
0-8

0-8
0-8
0-8
1-3
1-7

1-7
1-7
1-7
1-7
2-5

2-0
2-0

20
2-0

2-5
2-5

2o
2-5
2-5

October.

Gauge Dis-
Height charge

Feet.

0-95
0-95
0-95
0-95
0-95

0-95
0-95
0-95
0-95
0-95

0-95
0-95
0-95
0-95
0-97

0-97
0-97
0-97
0-97
0-97

0-97
100
1-00

100
100

100
100
100
ICO
100

100

Sec.-ft.

2-5
2-5

2-5
2-5

2-5
2-5

25
2-7

2-7
2-7
2-7

2-7
3-2
3-2
3-2
3-2

3-2
3-2
3-2
3-2
3-2

3-2

Xovember.

Gauge Dis-
Height . charge

Feet.

100
1-00
1-00

100
100

100
0-90
1-00

100
1-00

1-00
0-97
0-97
0-97
0-97

0-97
100
1-02
1-02

107

1-00
1-00

102
1-07

107

1-05
1-07
1-07
1-00

100

Sec.-ft

.

3-2
3-2
3-2
3-2
3-2

3-2
1-7

3-2
3-2
3-2

3-2
2-7
2-7
2-7

2-7
3-2
3-6
3-6
4-7

3-2
3-2
3-6
4-7
4-7

4-3
4-7
4-7
4-7
3-2

December.

Gauge 1 Dis-
Height charge

.

Feet.

105
1-05
1-07
1-07

107

1-07

Sec.-ft.

4-3
4-3
4-7
4-7
4-7

4-7

Monthly Discharge of Hefflev Creek (Lower) near mouth, for 1914.

(Drainage area, 65 square miles.)
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Ingram Creek (2020).

Location.—Section 23, township 17, range 13, west 6th meridian.

Records Available.—April 1 to October 4, 1911; April 1 to August 31, 1912;
April 1 to September 16, 1913.

Drainage Area.—Twenty-five square miles.

Gauge.—The gauge is a vertical staff gauge read daily by Miss M. King
during high water, and tri-weekl}^ at low stages.

Channel.—Channel is straight at measuring section. Bed of stream
is rocky and permanent, only one channel at all stages.

Discharge Measurements.—The curve is well defined, measurements having
been taken at all stages.

Winter Flow.—Ice conditions usually exist during December, January
and February.

Accuracy.—The general accuracy of results is considered high.

Discharge Measurements of Ingram Creek near Grand Prairie, for 1914.

Date.
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Daily Gauge Height and Discharge of Ingram Creek near Grand Prairie,

for 1914.

Day
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Daily Gauge Height and Discharge of Ingram Creek near Grand Prairie,

for 1914—Con.

Day.
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Jamiesox Creek (2022).

Location.—Section 21, township 22, range 17, west of the 6th meridian.

Records Available.—June 22 to October 30,1911 ; April 3 to October 30, 1912;
]\Iay 1 to October 1, 1913; January 1 to January 24, and April 1 to December
9, 1914.

Drainage Area.—Sixty-six square miles.

Gauge.—Vertical staff gauge situated aboye British Columbia Fruitlands
Diyersion, 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.

Accuracy.—The accuracy of the returns are considered fairly high, haying
been compiled from a well-defined curve; meterings have been procured at all

stages.

Winter Flow.—Ice conditions on this stream yary considerably. Some
years obtaining for two months (January and February) and some j-ears remain-
ing open.

Discharge Measurements of Jamieson Creek near Black Pines, for 1914.

Date.
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Daily Gauge Height and Discharge of Jamieson Creek near Black Pine,
for 1914.

Day.
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Daily Gauge Height and Discharge of Jamieson Creek near Black Pines,
for 191-4—Con.

Dav.
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Louis Creek (2023).

Location.—Section 33, township 23, range 15, west 6th meridian.

Records Available.—July 16 to October 31, 1911; April 1 to November
16, 1912; May 1 to October 14, 1913; April 1 to December 11, 1914.

Drainage Area.—One hundred square miles.

Gauge.-—Standard vertical staff gauge read daily during high water, and
tri-weekly during low water, by D. G. McKnight.

Channel.—The width of stream averages 25 to 35 feet at measuring section.

Control is good.

Discharge Measurements.—^Nine well-distributed meterings have been
taken on this stream, and curve is well defined.

Winter Flow.—^Ice conditions obtain on this stream usually throughout
January, February and March.

Accuracy.—Accuracy of returns on the whole is high, and results should

fall within 10 per cent.

Discharge Measurements of Louis Creek at Les ie's Ranch, for 1914.

Date.
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Daily Gauge Height and Discharge of Louis Creek at Leslie's Ranch, for

1914.

Day.
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Daily Gauge Height and Discharge of Louis Creek at Leslie's Ranch, for

1914.—Con.

Dav.
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Monte Creek, Div. to Summit Lake (2026).

Location.—^At Graham's ranch.

Records Available.—^May 25 to October 2, 1911; June 20 to September
30, 1913; April 1 to November 17, 1914.

Gauge.—Vertical staff gauge read daily by E. C. Lewds.

Channel.—About 10 feet in width, ^vdth gravelly bed. This diversion

supplements the natural run-off of Summit lake (or Essell creek).

Discharge Measurements.—Gauge height discharge curve, only fairh' well

defined by three meterings in 1914.

Winter Flow.—-Stream frozen up during the winter months.

Accuracy.—^Fairly good, within about 10 per cent of true accuracy.

Discharge Measurements of !Monte Creek Diversion to Summit Lake,
for 1914.

Date.
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Daily Gauge Height and Discharge of Monte Creek Diversion to Summit
Lake, for 1914.

Up to June 22nd: old gauge used.

D.\Y.
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Daily Gauge Height and Discharge of Monte Creek River Div. to Summit
Lake, for 1914

—

Co7i.

Day.
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Monte Creek, below Div. to Summit Lake (2025).

Location.—Section 22, township 13, range 14, west 6th meridian.

Records Available.—May 25 to September 30, 1911; April 1 to September
17, 1912; June 20 to September 30, 1913; April 1 to November 17, 1914.

Drainage Area.—Forty-five square miles.

G^awgre.—Standard vertical gauge read daily by E. C. Lewis,

Channel.—Width of channel averages 10 feet. Bed of stream gravelly

and permanent.

Discharge Measurements.—The curve is well defined, with measurements
taken at varying stages.

Winter Flow.—Ice conditions generally prevail throughout winter months.

Accuracy.—-Accuracy on the whole is fairly high, and is probablj^ -udthin

10 per cent.

Discharge Measurements of Monte Creek below Summit Lake Div..

for 1914.

Date.
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Daily Gauge Height and Discharge of Monte Creek below Div. Summit
Lake, for 1914.

Day.

April.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

1-9

20
2-7
41
6-4

8-0
8-0
9-0
8-0
9-00

1.3

1.3

20-7
16-8
13-0

130
8-0
6-9
4-7

80

8-0
5-3
4-8
4-8
4-8

80
130
130
260
44-5

May.

Gauge Dis-
Height, charge.

Feet. Sec.-ft.

59
73

90
59
73

59
44
44
73

107'

125
125
73'

59
73

June.

Gauge Dis-
Height . charge

.

Feet. Sec.-ft.
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Daily Gauge Height and Discharge of Monte Creek below Div. to Summit
Lake, for 1914

—

Con.

Day.
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^loNTE Creek, above Bostock's Diveesiox (2024).

Location.—Section 25, township 19, range 15, west 6th meridian.

Records Available.—M&y 20 to June 30, 1911; August 8, 1911; April 8 to

September 7, 1912; April 16 to September 13, 1913: April 1 to December 4,

1914.

Drainage Area.—One hundred and ten square miles.

Gauge.—Standard vertical gauge read semi-weekly by T. F. Teagle.

Channel.—About 15 feet wide, with rocky bed. Flow varies from zero to

about 100 cubic feet per second.

Discharge Measurements.—Gauge-height discharge curve is very well

defined.

Winter Flow.—^Ice conditions prevail during December, January and Feb-
ruary.

Accuracy.—High. Results computed from a well-rated curve.

Discharge ^Measurements of Monte Creek above Bostock's Diversion, for

1914.

Date.
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Daily Gauge Height and Discharge of Monte Creek above Bostock's
Diversion, for 1914.

Day.
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Daily Gauge Height and Discharge of Monte Creek above Bostock's

Diversion, for 1914.
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The Myrtle river rises in Myrtle lake just a mile west of the Blue River

divide. Myrtle lake is surrounded by fairly level country, and is at an elevation

of about 3,000 feet. Its superficial area is about 15 square miles. No infor-

mation has been obtained regarding the storage facilities of the lake;

however, it is interesting to note that with the area given above, a 5-foot dam

Myrtle River, Dawson Falls
Photograph by F. R. Archibald

One of the many natural power sites on the Myrtle river. This photograph, taken at a low water

stage shows Dawson falls, which are about four miles upstream from Helmcken Falls.

would give an increased storage capacity of 48,000 acre-feet (at least), which
would mean an increase in minimum flow for continuous power of about 80

second-feet (assuming a shortage of water for 300 days). The wonderful latent

power possibilities of the river warrant a much more thorough investigation.
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The following are the more important power sites:

—

257

Name of Falls. Natural Head. Distance from mouth of Myrtle
River and Location.

Helmcken falls

Dawson falls..

.

Un-named falls.

Horseshoe falls

Meadow falls.

.

Un-named falls.

450 feet (triangulated)
Three lower falls 20 feet each (approx.) Upper

fall 50 feet (approx.)
25 feet (approx. )

35 feet (approx.)

20 feet (approx. )

Said to be about 40 feet

1 mile; in lot 3210.

3 miles; in lot 320S.
10 miles; in lot 3494.

12 miles; in lot 3499.

13 miles: in lot 3998.

20 miles: a mile or two below lake
outlet.

Jlcliiickuu Falls and Myrtle river canyon.
rhotogiaph by V. R. Anhihiild.

'I'liis photnttrapli nf llilmckcii fall.s on ihc Myrtle river i.s one (if the (ir.st ever taken of \vh:»t is

pioliiihly iii.e of tlu' liiiest natuial power ^ites of liritisli ( 'oluiiibia's vast lunterlaiui. .\ sheer fall of 4'H)

fi'ct (t rial.Kiilal I'd) over whidi a stream plunges whose estiiiiatetl iidiiiimiiii lh>w is 400 see .-ft., and whose
iiiaxiiiiuiii is proliatily 10,000 see. -ft., is an unuHual si^ht and one which for inajestie Ki'i^ndeiir is probably
unsurpassed in the Doiidnion. Studies of the flow of tlie Myrtle rivor have been eoiun\en.-ed and a
year's cycle will be complete on Sept. 1, Hlir).

For a mutter of hi.storic record it .•^lioukl be .stated that Ut'linckni falls (,a

])liot()giai)li of which is printed el(>swhere) were discovered by two nu>nil>crs of

a land survey party in charpje of Mr. K. H. Lee, of Kamloops. in the sinnmer of

1013 (Messrs. Luce and Ilo.ssack). Although they were said to be known to

tlu^ Indians, wlio spoke of them as "the falls which are two bi>; ced.ars hijili."

thes(^ two men arc the first white men which are known to h.ave seen the falU.

l'\)r scenic beauty this wonderful natural power-site is proi>.Mbly withtnit a pt>tM-.

and will sooner or later become a mecca for tourists from various parts oi the
World.

25 K IK.^
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The total length of Myrtle river is about 22 miles between the lake and the

river's confluence with the Clearwater.

A gauge was established on the Myrtle river on September 1, 1914, by
Messrs. E. H. Tredcroft and C. B. Corbould, and a meter measurement made
showing a flow of 800 second-feet. After further measurements are made, a

year's cycle of records will be available on September 1, 1915. Gauge readings

are taken by Mr. P. McDougall weekly. Owing to the inaccessibility of the

station, it has been impossible to procure more readings, but, since the stream's

behaviour is fairly regular, it is thought that fairly reliable results will be obtained.

A very rough estimate, made by comparison of the Myrtle drainage area with
that of the Clearwater, places the minimum flow at 400 and the maximum at

10,000 second-feet.

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.

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.

The flow is artificially controlled by a dam on Paul lake.

Winter flow.—-Stream, usually dries up during winter, or else ice conditions

obtain.

^ccwrac?/.—Accuracy, with the exception of flood times, is considered high.

Discharge Measurements of Paul Creek below Paul Lake, for 1914.

Date.
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Daily Gauge Height and Discharge of Paul Creek below Paul Lake, for

1914.

Day.
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Raft River (2055).

Location.—Raft river, Water District No. 2.

Records Available.—June 1, 1914, to December 14, 1914.

Drainage Area.—One hundred and twenty-five 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 bv J. McLennan, Raft River
P.O.

Channel.—Average width of channel 150 feet. Bed of stream composed of

rock, sand, and gravel, and permanent as far as can be ascertained.

Discharge Measurements.—Only three discharge measurements were taken
on this river during 1914 owing to its being situated in country only just being

opened up b}^ this survey, but all results of these measurements point to a high

degree of accuracy eventually being obtained.

Winter Flow.—Ice conditions obtain on this river during the latter half of

December, throughout January, and during the first half of February.

Accuracy.—The accuracy of returns is doubtful, since stream is not com-
pletely rated.

Raft River.

Raft river, which joins the North Thompson 76 miles above Kamloops
and 5 miles above the mouth of the Clearwater river, rises in the hills about 10

miles north of its mouth.
The lowest half-mile of the river has a sluggish flow, its banks are low and

liable to overflow in freshet. Above this point is a canyon about 500 feet wide
at its widest section; in the canyon are a series of falls, the two highest being

about three-quarters of a mile from the stream's mouth, the lower having a
natural drop of 15 feet, and the upper one, 25 feet. No information relating

to the upper section of the river is at present available.

A station was established at MacLennan's ranch, half a mile from the mouth,
by Mr. E. H. Tredcroft on June 2, 1914. Although it was impracticable to

thoroughly rate the stream during the year, further meterings will be taken in

1915, and more complete returns made public at the close of that year.

Discharge Measurements of Raft River near mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Raft River, 1 mile above mouth, for

1914.

June.

Bay.
Gauge Dis-
Height. charge.

9.

10.

11.

12.

13.

14.

15

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Feet.

8-30
7-90
8-20
7-80
7-30

6-80
6-40
6-50
6-70
700

7-20
7-30
7- 10
7-20
7-20

7-40
7-50
700
6-90
6-40

6-40
6- 10
6- 10
6-30
6-40

6-30
6-20
6-30
6-30
6-10

Sec.-ft.

2,940
2,620
2.860
2,540
2,145

1,760
1.450
1,525
1.680
1,920

2,070
2,145
2,000
2,070
2,070

2,220
2,300
1,920
1:840
1.450

1,450
1.240
1,240
1,380
1,450

1,380
1.310
1,380
1,380
1.240
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Daily Gauge Height and Discharge of Raft River 1 mile above mouth, for

1914—Con.

Day.
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SiWASH Creek (2058).

Location.—Section 12, township 22, range 16, west Cth meridian.

Records Available.—June 7 to July 28, 1914.

Drainage Area.—Seven square miles.

Gauge.—Standard vertical staff gauge installed by Cippoletti weir and
read daily by J. S. Wardell.

Channe\-—Straight above weir. Velocity, medium.
Discharge Measurements.—^Three discharge measurements have been taken

during 1914 at varying stages.

Winter Flow.—^Stream usually runs dry during August.

Accuracy.—Accuracy of results compiled from weir discharge table con-
sidered very high, probably within 5 per cent.

Discharge Measurements of Siwash Creek, above Heffley Lake, for 1914.

Date.



254 DEPARTIIEXT OF THE IXTERIOR

6 GEORGE V, A. 1916

Daily Guage- Height and Discharge of Siwash Creek, near Hefflev Creek,
for 1914.

Day.
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Gauge.—Standard staflf gauge on traffic bridge, read daih' by Geo. Clap-
perton.

Channel.—Width of channel varies from 750 to 850 feet at the station, while
at high-water depth is from 12 to 17 feet higher than at low stages.

Discharge Measurements.—The curve for this river is well defined, measure-
ments having been taken at various stages.

Winter Flow.—^River generally freezes over about 1st January, and remains
so until early in INIarch.

On March 5, 1912, a metering was made under ice cover and showed a
discharge of 3,980 second-feet.

Accuracy.—The accuracy on the whole is high.

Daily Gauge Height and Discharge of Thompson River at Kemloops
for 1914.

Januarv.

Gauge Dis-
Height. charge

Februarj'.

Gauge Dis-
Height. charge.

March.

Gauge Dis-
Height. charge

April.

Gauge Dis-
Height . charge

Mav.

Gauge Dis-
Height . charge

.

June.

Gauge Dis-
Height . charge.

1
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Daily Gauge Height and Discharge of Thompson River at Kamloops,
for 1914.

July.

Gauge Dis-
Height . charge

.

August.

Gauge Dis-
Height . charge

September.

Gauge Dis-
Height. charge.

October.

Gauge Dis-
Height. charge.

November.

Gauge Dis-
Height . charge

.

December.
A

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.

10

10

10

10

10

10

10

10

10

9

9

9

9

9

10

10

10

9

9

Sec.-ft.

61,000
61,800
64,300
66,000
67,700

67,700
66,000
62,600
61,000
58,500

56,800
56,800
56,800
58,500
60,200

63,500
61,800
56,800
52,000
49, 700

50,500
45,000
42, 100

41,400

40,700
40,000
40, COO
40,700
37,900

34,600

Feet. Sec.-ft.

34,000
32,700
33,400
34.000
34,000

34.000
32,100
30,900
30,900
28,600

26,800
25,300
24,800
24,.300
23,800

23,300
25,300
24,800
24,300
22,800

22,300
22,800
22,800
22,300
20,800

20,300
20,300
20,300
19,400
19,400

20,300

Feet. Sec.-ft.

18,050
17, 1.50

16,700
15,800
18.050

17,1,50

17,600
16,700
15,800
15,800

18,0.i0

16,250
16,70C
15,800
15,000

13,800
13,000
12,600
12,200
12,600

15,800
15,000
15,800
15,000
14,600

15,400
15,800
18,050
20,300
20,300

Feet.

2-40

Sec.-ft.

20,300
21,300
20,800
21,300
18,050

16,700
15,800
15,000
14,600
13,800

13,000
12,600
13,800
13,400

13,000

12,600
13,800
13,000
12,600
16,250

16,250
15,800
16,2.50

15,000
14,600

14,200
13,800
13,000
13,000
13,800

13,400

Feet. Sec.-ft.

13,800
15,800
15,800
16,2,50

16,700

15,800
16,250
15,000
14,600
15,000

14,200
14,600
15,000
14,200
14,200

13,800
13,800
13,400
13,800
13,000

12,600
12,200
11,800
13,000
12,600

11,800
12,200
11,100
11,100
10,700

Feet. Sec.-ft.

12,600
11,800
12.200
11,100
10,700

11,100
10,350
9,650
9,6,50

9,250

8,900
7,300
6,250
5,000
5,000

5,000
5,000
5,000
5,000
5,000

5,000
5,000
5,000
5,000
5,000

5,000
5,000
5,000
5,000
5,000

5,000
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Monthly Discharge of Thompson River at Kamloops, for 1914.

(Drainage area, 14,400 square miles.)

267

Month.

DiscH.\EGE IN Second-Feet.

Maximum. Minimum. ilean.
Per

square
mile.

Rrx-Orr.

Depth
in inches

on
Drainage

area.

Total

January . .

.

February.,
March
April
May
June
July
August
September
October
November
December.

The j'ear.

.

6,600
5,300
6,250
18,050
58,500
77,300
67,700
.34,000

20,300
21,300
16,700
12,6C0

5,-300

4,500
5,00C
5,300
18,950
45,000
34,600
19,400
12,200
12,600
10, 700
5,000

5,755
4.850
5,621
11,051
40,879
62,510
53,909
25,842
16,028
15,187
13,803
7,124

0-40
0-33
C-39
0-76
2
4-34
3-74
1-79

Ml
1-05
0-95
0-49

0-46
0-34
0-45
0-85
3-27
4-84
4-31

206
1-24
1-21
1-06
0-56

353,860
269,360
.345,622

657,580
2,513,519
3,719,600
3.314,752
1,588,962
953,727
933,807
821,377
438,038

77,600 ,500 21,879 1-51 20-65 15,910,204

Note.—The annual precipitation of the North Thompson river above Kamloops varies from 7 to 12 inches at Kamloop
to about 40 inches at the Albreda summit, while on the South Thompson, Shuswap lakes, and tributary streams it varies
to a maximum of 40 inches annually.

It is to be noted that the flow recorded at the station ' 'Thompson river at Kamloops" comprises that of both the North
and .South Thompson, the station being established below their confluence.

Tranquille 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.

Drainage Area.—Two hundred and thirty square miles.

Gauge.—^Standard vertical gauge read daily by Eug. Cooney.

Channel—Straight at. the gauge section, about 20 feet M-ide. Bed of

stream composed of stone and boulders and control is good.

Discharge Measurements.—Gauge-height discharge curve is well defined-

Winter Flow.—Ice conditions prevail during December, January, and
February.

Accuracy.—High, results compiled from a well-rated curve.

Discharge Measurements of Tranquille River near mouth, for 1914.

Dato-



263 DEPARTMENT OF THE INTERIOR

6 GEORGE V, A. 1916

Daily Gal'ge Height and Discharge of Tranquille River at Cooney's,
Ranch, for 1914.
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D.\iLY Gauge Height and Discharge of Tranquille River at Coonev's Ranch,
for 1915.

Day.
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KAMLOOPS DIVISION.

Adams River (2005).

Location.—Section 6, township 23, range 12, west 6th meridian.

Records Available—July 1 to August 31, 1911; January' 1 to December
31, 1912; January 1st to December 31, 1913; January 1 to December 31, 1914.

Drainage Area.—One thousand six hundred square miles.

Gauge.—^Standard vertical staff gauge read by Mrs. Sturgill, Chase, B.C.,

up to October 17, 1914.

On October 17, a Gurley automatic water stage recorder No. 630 Avas put

into operation, at a point 50 feet below the old staff gauge. A series of readings

on both gauges at the same instant gives a definite relationship between old and
new gauge readings.

Channel.—-The channel varies in width from 300 to 500 feet above the dam
where meterings are made. The velocities are uniform, the mean never exceeding

3 . feet per second at the measuring section. The run-off is artificially controlled

b}^ a dam near the outlet of Adams lake.

Discharge Measurements.—^The gauge-height discharge curve is fairly well

rated by well distributed meterings.

Winter Flow.—-Partial ice conditions exist during Annter months, but the

river is seldom frozen over at the gauge sufficiently to have material effect on the

accuracy of returns.

Accuracij.—The accuracy of returns on the whole is fairly high, the only

possibility of error being in the gauge heights, sudden changes in which, owing

to the opening and closing of the Adams River Lumber Company's dam may
have escaped the observer's notice. This error will be entirely overcome in

1915.

Adams Lake. Photograph by Eyre M. Dann.

lyooking north from the south end of Adams hike, which forms a splendid natural reservoir site for a

possible power development on Adams river. Adams lake empties into Adams river, falling 190 feet

in its six-mile course to Shuswap lake.

!
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Aihiiii?. llivi-i AuUiiimtic CiituKc llou.-i-.

riioloKniph \>y V.yw M. Dunn.
Tlic nitinc liDusr in nf liiiilni i<>iist.ru<'ti(in ikiul JH CKViTfil l)y Kulv«ni««-d iron (du'ttinjj fir t'xw

protcclioM. The wtll lining i^ an Itinot iniii culvert ('_M ineli diiiiiieter) in wliieli the lltuit luul wvij:ht.s
operate. Tlie eulvert stands in the iiiiiUlh- of a limher and rtiek-lill crihhinj; upon whiih tl>e 1»ou.m> is
built. A 2i ineli r^tst iron feed pipe I.I the holtoiii of llie river. ki'»'ps tlie water in the well eonstanllv
at the Haiiu- elevation as the river. .\lili..u«h /..ro weather oeeurred duriuK llie wiutvr. the temj>««r.iture
in the well vva?i never low enough to eause the water to freeze.

251.; \\)
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Adams River—Automatic Water Stage llegi.ster.

Photograph by Eyre M. Dann.
The (Jurloy Automatic Gauge shown in this photograph is so well known to engineers as to require

little explanation. A float suspended from a eopper ribbon passes over a drum which indicates the
height of water surface. The clock and paper wintling apparatus are actuated by weights, and the time
and gauge height (to hundreths of feet) are printed every fifteen minutes. The gauge and clock will run
without attention for thirty days.
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Discharge Measurements of Adams River near Adams Lake, for 1914.

Date.
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Daily Gauge Height and Discharge of Adams River near Adams River
Lumber Go's. Dam, for 1914.

Day.
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AsHNOLA River, near Keremeos (2065).

Location.—Near Ashnola, Water District No. 4.

Records Available.—June 27 to December 19, 1914.

Drainage Area.—Four hundred and eighty square miles.

Gauge.—Standard chain gauge read daily by H. Atherton.

Channel.—The channel is straight for about 100 yards above and below
measuring section. Velocity is fairly high. The bed of the stream is composed
of rocks and gravel. Only one channel at all stages. Average depth at high
water, 5 feet.

Discharge Measurements.—Are made by wading at low water and by cable

carrier at high water.

Winter Flow.—No records have been kept during winter months, but
ice conditions are known to exist during January and Februarj".

Accuracy.—The accuracy of returns is low, only three measurements
having been obtained and these at low water.

Ashnola River.

Ashnola river is the largest tributary of the Similkameen below Princeton.

It rises in the high mountains of the Cascade range south of the boundary,
and joins the Similkameen at Ashnola half-way between Hedley and Keremeos,
and has a total length of about 40 miles. It has a number of small tributaries

from the surrounding mountains, the largest of which is the East Fork from the

south, which joins it 5 miles from the mouth. The other tributaries, six in num-
ber, are small unnamed creeks.

The drainage area from the 1912 map of the Department of Lands of British

Columbia is 480 square miles.

The river and its tributaries flow through deep narrow valleys \nt\\ steep

slopes on both sides, like all streams in this district. Little is known of the head-
waters of this river, as the upper part of its course is difficult of access.

The precipitation at the mouth is about 10 inches per annum. Water is

taken from Ashnola river by the South Keremeos Land Company for use on
the ranches in the neiglil)ourhood of Keremeos, 10 miles away on the north side

of the Similkameen river. The water runs in an earth ditch most of the way.
It crosses the Similkameen at Ashnola in a 40-inch wood stave pipe supported
on the highway bridge at this point. Ashnola river at low stages carries more
than this system can carry. T)ischarge records of the river taken by this survey
in 1914 show a minimuni flow of (io c.f.s. on August 25. Tiie maximum How
is over 1000 (;.f.s. With storage there is sufHcicnt water in the river to irrigate

large areas of land in the Similkameen vaUcv below Keremeos.

DisciiAiuiE Measurements of Ashnola river near Ashuola, 1911.

Date.



276 DEPARTMENT OF THE IXTEIUOR

6 GEORGE V, A. 1916

Daily Gauge Height and Discharge of Ashnola River near Keremeos, for

1914.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Day.

June.

Gauge
Height.

Feet.

1-50

1-60

Dis-
charge.

Sec.-lt.
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Daily Gauge Height and Discharge of Ashnola River near Keremeos, for

1914.

Day.
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Location.—At Greenwood, Water District No. 4.

Records Available.—January 1 to December 7, 1914.

Drainage Area.—One hundred and twenty-five square miles.

Gauge.—Vertical staff gauge graduated in feet and tenths, situated on
upstream side of traffic bridge, read daily by P. H. McCarrach.

Channel.—-Channel is straight for about 300 feet above and below measuring

section. Bed of stream is rocky and permanent.

Discharge Measurements.—Four discharge measurements have been obtained

during 1914 at varying stages.

Winter Flow.—No records have been kept on this, stream during winter

months, but ice conditions are known to exist during January and February,

Accuracy.—The accuracy of results is considered good, and should fall

within 10 per cent.

Discharge Measurements of Boundary Creek at Greenwood, B.C., 1914.

Date.
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Daily Gauge Height and Discharge of Boundary Creek near Greenwood,
for 1914.

Day.



280 DEPARTMENT OF THE INTERIOR

6 GEORGE V, A. 1916

Daily Gauge Height and Discharge of Boundiirv Creek near Greenwood,
for 1914.
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Celeste Creek (2050j.

Location.—Near Albas, Water District Xo. 2.

Drainage Area.—Eight}' square miles.

Records Available.—March 1 to December 31, 1914.

Gauge.—Standard vertical staff gauge, graduated in feet and tenths. Read
by H. C. Harris three times per week.

Channel.—Average width 25 feet. Bed of stream very rocky.

Discharge Measurements.—Two meterings only have been obtained.

Winter Flow.—Creek generally freezes over during winter months.

Accuracy—The results as shown are verj' approximate, since it has been
impossible to rate the station completely during 1914.

DISCHARGE Measurements of Celeste Creek near Albas, B.C., 1914.

Date.
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Daily Gauge Height and Discharge of Celeste Creek, near Shuswap Lake,
for 1914.

Day.
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Daily Gauge Height and Discharge of Celeste Creek, near Shuswap Lake,
for 1914.

D\v.
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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.

Gauge.—Standard vertical staff gauge 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,
December, January and February.

Accuracy.—The accuracy of returns is considered on the whole to be fairly

high. Four discharge measurements have been obtained at varying stages,

and the curve is well defined.

Miscellaneous.—The British Columbia Forest Mills Co., Ltd., hold records

on this stream for 9 cubic feet per second. The water is used to run a smal

hydro-electric plant comprising : One Pelton bucket wheel and one Can. Gen.

Electric dynamo (2,000 volts, 50 amps), replaced during winter months by

steam plaiit for purpose of operating saw-mill.

Discharge Measurements of Crazy Creek at Taft, B.C., for 1914.

Dat«.
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Daily Gauge Height and Discharge of Crazy Creek near Taft. B.C., for 1914.

Day.
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Daily Gauge Height and Discharge of Crazy Creek near Taft, B.C., for 1914.
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Eagle River, at Malakwa, (2010).

Location.—Section 9, township 23, range 6, west 6th meridian.

Records Available.—Mav 14 to December 31, 1913; January 8, to December
12, 19U.

Drainage Area.—Four hundred and twenty square miles.

Gauge.—Standard chain gauge situated on highway bridge and read dailv

by P. C. Coll.

Chanih J.—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.

Winter Flow.—Partial ice conditions exist on the river during January and
February.

Accuracy.—The accuracy of results is considered to be very high, nine meas-
urements have been obtained at varying stages, but during ^Nlarch, April, and
May, 1914, gauge readings were not considered to be very reliable.

Discharge ^Measurements of Eagle River at Malakwa, for 1914.

Date.
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Daily Gauge Height and Discharge of Eagle River near ]\Ialakwa, for 1914.

D.\Y.



BRITISH COLUMBIA HYDROGRAPHIC SURVEY 289

SESSIONAL PAPER No. 25e

Daily Gauge Height and Discharge of Eagle River near Malakwa, for 1914.

Day.
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Granite Creek (2064).

Location.—Near Coalmont, Water District No. 4.

Records Available.—June 19 to December 31, 1914.

Drainage Area.—Forty square miles.

Gauge.—Standard vertical staff gauge graduated in feet and tenths, sit-

uated on footbridge. Read daily bj^ INIiss 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.—Four discharge measurements were obtained
during 1914. Highest recorded flow 300 cubic feet per second.

Winter Flow.—No records have been obtained during winter months on this

stream, but ice conditions are expected to prevail throughout Januarj^ and Feb-
ruary.

Accuracy.—The accuracy of returns will eventually be high, but several

more measurements are required to define curve satisfactorily.

Discharge Measurements of Granite Creek near Coalmont, 1914.

Date.
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Daily Gauge Height and Discharge of Granite Creek near mouth, for 1914.

Day.
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Kettle River, North Fork (2052).

Location.—At Grand Forks, Water District No. 5.

Records Available.—June 1 to December 31, 1914.

Drainage Area.—-Six hundred and forty square miles.

Gauge.—Standard vertical staff gauge situated on foot bridge, 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.—Five discharge measurements have been obtained

in 1914. Meterings are made by cable suspension from foot bridge.

Winter Flow.—No records have been obtained on this river during winter

months.

Accuracy.—The accuracy will eventually be high. The present results

should fall well within 15 per cent. Results for June may be inaccurate since

slag from the Granby Smelter is sometimes carried downstream to the gauging
section prior to the freshet, not being carried out until the spring floods are at

their height.

Discharge Measurements of Kettle River, North Fork, at Grand Forks, 1914.

Date.
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Daily Gauge Height and Discharge of Kettle River. North Fork, near Grand
Forks, for 1914.

Day.

June.

Gauge
Height.

Feet.

Dis-
eharae

Sec.-ft.

5,100
7.360

1.3.400

13.625
8.900

5.100
3.800
2.850
2,420
2.205

2,350
2.350
2,950
5.100
5,480

6,090
7,150
7,785
5.880
3,800

3,0.50

2,350
2.030
1,875
1,975

1,975
1,975
1.875
1,780
1.925
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Daily Gauge Height and Discharge of Kettle River, North Fork, near
Grand Forks, for 1914.

Day.
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Kettle River, West Fork (2045).

Location.—Near Westbridge, Water District No. 5.

Records Available.—February 23 to September 30, 1914.

Drainage Area.-—Six hundred and ninet}^ square miles.

Gauge.—Standard vertical staff gauge, graduated in feet and tenths, read

daily by R. Demazes.

Chantiel.—Channel is straight for 500 feet above and below measuring
section. Bed composed of gravel and boulders. Velocity varies A^ith stage of

water. Highest recorded mean velocity 4 feet per second. Highest recorded

discharge 1,235 cubic feet per second.

Discharge Measurements.—Are obtained from bridge. Three measurements
were procured during 1914 at varying stages.

Winter Flow.—No records have been taken on this river during winter

months. Partial ice conditions prevail during January and February.

Accuracy—Accuracy of returns is considered to be fairly high, and results

should fall within 10 per cent.

Discharge Measurements of Kettle River, West Fork, at Westbridge, for 1914.

Date.
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Daily Gauge Height axd Discharge of Kettle River, West Fork, near mouth,
for 1914.

Day.
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Daily Gauge Height and Discharge of Kettle River, West Fork, near mouth,
for 1914.

Day.
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Kettle River near Nicholson's Bridge (2046).

Location.—Near Kettle Valley, Water District No. 5.

Records Available.—March 1 to December 11, 1914.

Drainage Area.—Two thousand, one hundred and eighty square miles.

Gaw^fe-—Standard vertical staff gauge, graduated in feet and tenths, situ-

ated on pier of highway bridge, and read daily by F. Whiting (rancher).

Channel.—-The channel is straight for about 500 feet above and below

measuring section. Average width, 150 feet. Bed of river is composed of

gravel and sand, and considered permanent. Velocity high and control is good.

Discharge Measurements.—Four discharge measurements were obtained

during 1914. Highest recorded discharge 6,215 feet per second.

Winter Flow.—Ice conditions exist during January and February.

Accuracy.—Considered to be very high, and results should be within 5 per

cent, except at extreme high water.

Discharge Measurements of Kettle River at Nicholson's Bridge, for 1914.

Date.
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Daily Gauge Height and Discharge of Kettle R ver near Nicholson's Bridge,

Rock Creek, for 1914.

Day.
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Daily Gauge Height and Discharge of Kettle River near Nicholson's Bridge,
Rock Creek, for 1914.

D.^y.
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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.

Drainage Area.—Three thousand and ten square miles.

Gauge.—^Gauge is a movable staff gauge situated on downstream side of

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.

Four meterings were obtained during 1914. Highest recorded discharge 7,840
second-feet.

Winter Flow.—-Partial ice conditions prevail during December, January,
and February.

Accuracy.—Accuracy is considered good, and results should fall within 10

per cent.

Kettle River.

The Kettle river has its source in the southern portion of the Gold range,

and drains the district between the Okanagan and Arrow lakes. It discharges

into the Columbia at Marcus, in the state of Washington. From its source it

follows a southerly course to Westbridge, a distance of 75 miles, where it is

joined by the West Fork entering from the northeast. From Midway to Rock
creek the course is southerly. The river here takes a turn to the southeast and
crosses into United States territory at ^Midway, 10 miles below. After a wide
semi-circular loop it crosses the boundary into Canadian territory at Danville,

below Grand Forks. At Grand Forks the North Fork joins it. From Grand
Forks it flows due east in a line about a mile north of boundary to Cascade. It

turns south here across the boundary towards its confluence with the Columbia.

The North Fork and the West Fork are the chief tributaries. Boundary
creek and Rock creek are next in size. Boundary creek joins at Midway from
the north. Rock creek comes in at the village of Rock Creek from the west.

Christina creek discharges into the Kettle near Cascade, draining Christina lake.

The total drainage area in British Columbia is about 3,100 square miles.

The drainage area of the North Fork is 640 square miles; of Boundary creek,

125 square miles; of the West Fork, 690 square miles; and of the main river

above the West Fork, 1,175 square miles.

The water is used for irrigation in the vicinity of Grand Forks, Cascaile,

and Rock creek. These are tlie principal agricultural areas in the district, the
most important Ijcing that around Grand Forks, where some 2,000 acres are
planted in fruit trees. With exception of tlu' localities mentioneil there is little

agricultural land in the district. The tributary valleys and the major i)ortion

of the main valle.y ix-ing narrow and the sIojk's stecj). The platt-aus are al-i>ve

the altitude limit for agricultur*'.

From Grand Forks to Cascade, a distance of 12 miles, the valley of the
Kettle river is wide ami fiat and suitable for irrigation i)y pumjung. Several
))umi)iiig plants are in operation. Tlie transmission lines frouj the Cascade
Rower and i.iglil ('oni|)any's plant and from the Honnington l'\'dls plant runs
tlirough (lie valley. Power may be had at 3 cents per killowatt hour.

There are lliree liydro-elect ric dev«'lopnients in the district. The Casc;ide
Power and Light Coini)an>'s plant :it Cascade deNclopes ."),(1()0 horse-power
under a head of 155 feet. 'I'his is auxiliary to the Honnington l-'alls plant on tlie
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Kootenay below Nelson. Power from these plants is used at Grand Forks,

Phoenix, and Greenwood for town lighting and for use at the smelters and mines.

The Granby Company develop about 700 horse-power under a 30-foot head
from the North Forks near Grand Forks for use in its smelter.

The city of Greenwood is lighted from a plant of 250 horse-power capacity under
130-foot head at Boundary falls.

Very little data as to climatic conditions are available, precipitation and
temperatures vary greatly over the district owing to the irregular formation.

The mean annual precipitation in the vicinity of Grand Forks is probably about
15 inches. In the higher altitudes it is greater.

The northern portion of the district is well timbered with cedar, hemlock,

and pine. Considerable logging is carried on, the total drive of the Kettle river

and its tributaries being over twenty million feet in 1913.

Regular gauging stations have been established at the following places:

—

At Carson, above the North Fork, on the North Fork near its mouth; on
Boundary creek at Greenwood; on the Kettle below Rock creek; and on the

West Fork at Westbridge.

Discharge Measurements of Kettle River at Carson, for 1914.

Date.
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Daily Gauge Height and Discharge of Kettle River at Carson, for 1913.

Day.
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Daily Gauge Height and Discharge of Kettle River, at Carson, for 191 .
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Daily Gauge Height and Discharge of Kettle River, at Carson, for 1914.

Day.
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Location.—Section 5, township 21, range 13, west 6th meridian.

Records Available.—September 1 to December 31, 1911; April 1 to Septem-
ber, 13, 1912; May 1 to September 30, 1913; April 1 to December 11, 1914.

Drainage Area.—Fifty square miles.

Gauge.—Vertical staff gauge read semi-weekly by H. Hoffman.

Channel.—The stream bed is composed of large rocks and boulders.

Velocities are high and the control is good.

Winter Flow.—Ice conditions prevail during last half of December, January,

February, and March.

Accuracy.—The accuracy is only medium, more measurements being

required.

Discharge Measurements of Niskonlith Creek at mouth, 1914:

—

For Meter measurements and further hydrographic data see Water Resources

Paper Nos. 1 and 8.

Daily Gauge Height and Discharge of Niskonlith Creek at mouth, for 1914.

Day.
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Daily Gauge Height and Discharge of Xiskonlith Creek at mouth, for

1914.

Dat.
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Location.—Near Fairview, Water District No. 4.

Records Available.—April 8 to December 31, 1914.

Drainage Area.—Three thousand square miles.

Gauge.—Standard 6-foot vertical staff gauge, read four times a week bv
A. S. Hatfield.

Channel.—Average width of channel at measuring section is seventy-five

feet. Channel above the station curves gently from the southwest. Below
the station the channel is straight for 50 feet, then curves to the southeast.

Bed of stream is composed of gravel and sand, and constant shifting of

channel at the station has resulted.

Discharge Measurements.—Meterings have been obtained at all stages of

flow, and were well distributed throughout at the season, thus making it possible

to make adjustments for the change in area due to scouring.

Winter Flow.—No winter records have been made on this stream, but
partial ice conditions are believed to exist during January and February.

Accuracy.—In spite of the adverse conditions, results are thought to be
fairly high. It will be necessary to establish a new station in 1915.

Okanagan River.

The Okanagan river rises in Okanagan lake, a large body of water, 65 miles

long and from 2 to 4 miles wide and, flowing southerly for 100 miles, joins the
Columbia in the state of Washington. From Penticton, where the river leaves

Okanagan lake, to the international boundary is 35 miles. Through the greater

part of this distance it is a sluggish stream, expanding into three lakes. Dog
lake, Masseaux lake, and Osoyoos lake. The international boundary cuts across

the lower part of the last. From the falls at the foot of Dog lake to Vaseaux
lake, a distance of 5 miles, the stream is swift.

The drainage basin in Canada has an area of 3,000 square miles. It is a
long narrow valley, lying north-and-south in the eastern portion of the dry belt,

and includes one of the best fruit-growing districts in British Columbia. Irriga-

tion is of course necessary, the precipitation varying from 15 inches in the north-
ern parts to 8 inches in the south. The mountains on both sides of the valley

are steep in most places, timbered on the upper slopes. The lower slopes are

partly covered with light timber, but for the most part are open and covered
with bunch grass. In places they give way to rolling hills and benches. The
.soil is fine and very fertile when it can be watered. On the whole the land is

difficult of irrigation, chiefly because of its topography, and also because there

are no large tributaries north of the border. The inflowing streams are small,

flowing in deep guUeys from the mountains. In the spring they are rushing
torrents. In the summer they become nearly dry, and in most cases there are

no storage possibilities. From Penticton south to the boundary there are large

tracts of land which only need a water supply to become exceedingly productive.

The one large tributary of the Okanagan is the Similkameen. It flows in

from the west, and though it joins the Okanagan at Oroville, in Washington,
by far the major part of its course is through Canadian territory. It is a larger

stream than the Okanagan above the junction, but lacks the steadying influence

of any lakes and is therefore subject to much greater fluctuations. In 1914 the
minimum flow of the Okanagan was 485 second-feet, and of the Similkameen
160 second-feet. The maximum flow, however, was 1,500 second-feet for tlie

Okanagan and 15,500 for the Similkameen.



BRITISH COLUMBIA HYDROGRAPHIC SURVEY 309

SESSIONAL PAPER No. 25e

There is one good power site on the Okanagan. This is at Okanagan
falls, at the foot of Dog lake. The river here is narrowly confined between two
rock bluffs, and drops some 15 feet almost vertically. Dog lake and Okanagan
lake act as natural reservoirs. A cheap development is possible at this point,

and it is probable that here is a solution of the irrigation problem for large areas
at present barren.

A gauge was installed on the Okanagan near Fairview by the Hj'drographie
Survey in April, 1914. Daily flow records are available from that date.

Discharge Measurements of Okanagan River near Fairview, for 1914.

Date.
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Daily Gauge Height and Discharge of Okanagan River near Fairview,
for 1914.

D.\T.
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SiMILKAMEEX RiVER (2054).

Location.—Near Ashnola, Water District No. 4.

Records Available.—April 8 to December 31, 1914.

Drainage Area.—Two thousand three hundred and twenty square miles.

Gauge.—Standard vertical staff gauge, read by Harry Atherton of Keremeos.
Channel.—Average width of channel at measuring section is about 210 feet.

Channel is straight at the station. Bed of stream is verj- rocky and water

turbulent even at low stages.

Discharge Measurements.—The gauge-height discharge curve is very well

rated by well-distributed meterings.

Winter Flow.—No winter records have been made on this stream. Partial

ice conditions are believed to exist during January and February.

Accuracy.—Very high. Results compiled from a well-rated curve.

SiMILKAMEEX RiVER.

Two main streams unite at Princeton to form the Similkameen, the South
Similkameen and the Tulameen rivers. The South Similkameen has its source

in the Hogameen mountains of the Cascade range, some 15 miles south of the

International boundary, and flows north for a distance of 50 miles to its confluence.

The Tulameen heads in the Hope mountains of the Cascade range, and starting

in a northerly direction, follows a curved line, finally joining in a southeast

direction. Verj' few elevations are established in this district. The peaks of

the Cascades at the international boundary obtain an altitude of 8,000 feet above
sea-level. The highest points in the Hope range are not over 7,600 feet. At
the confluence of the two main tributaries at Princeton the elevation of the river

is about 2,100 feet. From this point the Similkameen flows in a southeasterly

direction for 75 miles, joining the Okanagan at Oroville. The last 20 miles are

in the state of Washington.
From the right going upstream, the main tributaries are: Keremeos creek

at Keremeos, Twentj'-mile creek at Hedley, and Five-mile and One-mile creeks

at 5 and 1 miles, respectively, downstream from Princeton, From the left,

Ashnola river at Ashnola, half-way between Keremeos and Hedley, is the chief

tributary.

The Similkameen river is fairly swift. In the 25 miles between Princeton

and Hedley the drop is 440 feet, giving an average grade of 19 feet to the mile.

Approximately the same grade ol)tains for the 20 miles from Hedley to Keremeos.
Below this point to the boundary the current is sluggish.

At Ilcdlcy the Daly Reduction Company, owners of the Nickle Plate mine,

have taken advantage of the steep grade of the river for power jnirposes. By means
of a dam and 'A miles of flume, a maximum hcixd of 137 feet is ohtaineil and a

plant installed with a cai)acity of l.SOO horse-imwer. This new plant takes

the place of a combination i)lant using water from twenty-mile creek and auxil-

iary steam engine. The jilant was eompleted in 1914, and can deliver 2,000

horse-power. TIk; drainage basin ai)ove the international boundary has an
area of ai)out 2,500 sciuare miles. The river cuts right across the .southern part

of the Okanagan range in a V-shaped glacial valley, the movintains on each

side rising steeply to an altitude of 5,000 or 0,000 feet. The southern sloju^s

of the hills are open and grassy in many places, and alTonl excelU'nt i>astur:ige

and, wliere timbered, the trees do not grow close together. The northern slopes

are more thickly wooded. Precipitation varies with the altituiles. Thi' aver-

age of four years at Hedley gives 10 -S inches for tlu' annual pr»'eipitation. .\t

the Nickel Plate mine, ',\ miles awa>- and 1,000 feet higlu-r up. figures for the

same four vears show 21 S inches.



312 DEPARTMENT OF THE INTERIOR

6 GEORGE V, A. 1915

The only agricultural land in the district is the bottom of the valley. Above
Keremeos this is very narrow, but below that point it widens out and there are

a number of fine fruit ranches.

A regular gauging station was established at Ashnola, below Ashnola creek,

•on April 8, 1914.

Discharge Measurements of Similkameen River at Ashnola, 1914.

Date.
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Daily Gauge Height and Discharge of Similkameen River at A.shnola. for

1914.

Day.
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Shuswap River at Enderby (2034).

Location.—Section 26, township 18, range 9, west of the 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.

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.—Ice conditions prevail some j'ears during January and
February. During 1914 river remained open throughout.

Discharge Measurements.—-Eleven well-distributed measurements have
been obtained during 1911, 1912, and 1913. Measurements were made from
boat except during high water, when they were made from bridge.

Accuracy.—The returns are considered to be accurate, and are within 10

per cent.

Daily Gauge Height and Discharge of Shuswap River near Enderby, for

1914.

Day.
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Daily Gauge Height and Discharge of Shuswap River nearEnderbv, for

1914~{Concluded).

Day.

Ju
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Monthly Discharge of Shuswap River at Enderhy, for 1914.

(Drainage area, 1,650 square miles )
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From the junction of the Roche and the Pasayten to the confluence of

Whipsaw creek, a distance of 18 miles, the South Similkameen flows through a
deep narrow canyon on a grade of over 40 feet to the mile. Good power sites

are numerous. Below Whipsaw creek to the mouth the grade is flatter and the
valley wider.

The area of the drainage basin above the mouth is 440 miles, covering a

rough mountainous country of rugged scenic beauty. The new motor road
connecting Princeton with the coast follows the valley of the South Similkameen
and Roche river across the headwaters of the Skagit and down Silver creek to

the Fraser near Hope. It is at present under construction.

Large deposits of copper occur on Copper mountain, 10 miles south of

Princeton. The British Columbia Copper Company has large holdings here
and is doing some development work.

A gauging station was established on the South Similkameen near the mouth
on Ma}' 14, 1914. Six discharge measurements and daily gauging were taken
during the season.

Discharge Measurements of South Similkameen River at Princeton, 1914.

Date.
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Daily Gauge Height and Discharge of South Similkameen River at Prince-
ton, for 1914.

Day.
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Daily Gauge Height and Discharge of South Similkameen River at

Princeton, for 1914.

Day.
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TuLAMEEN River (2062).

Location.—At Coalmont, Water District No. 4.

Records Available.—May 15 to October 3, 1914.

Drainage Area.—Four hundred square miles.

Gauge.—Chain gauge. Brass jack chain and 3-pound sash weight on
downstream side of bridge at measuring station, 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.—The gauge-height discharge curve is fairly well

rated by well-distributed meterings.

Winter Flow.—No winter records have been made. Ice conditions prevail

on this river during the latter part of December, January and February.
Accuracy.—Fairly high, results compiled from a well-rated curve.

Tulameen River.

The Tulameen river is one of the largest tributaries of the Similkameen.
It rises in many small branches in the eastern slopes of the Hope Range, whose
summits are over 7,000 feet in altitude, and joins the Similkameen at Princeton

at an elevation of 2,100 feet, after a course of 45 miles.

The tributaries entering from the right going upstream are China creek.

Cook creek. Otter creek. Bear creek. Eagle creek, and Siwash creek. Otter
creek is the largest tributary. It flows in from the north through a broad deep
valley, joining at the village of Tulameen, 16 miles from Princeton. From the

left going upstream are Granite creek. Cedar creek, Slate creek, and Champion
creek. The largest and most important of these, because of the gold and plat-

inum deposits found in its bed, is Granite creek, which flows in at the village of

Granite Creek, 10 miles up the Tulameen valley from Princeton. In 1885, on
the discovery of gold in Granite creek, the Granite Creek rush took place. In

1886 the village of Granite Creek had a population of over 2,000, and in that

year $193,000 worth of gold and platinum were washed out of the gravel of the

creek. Since 1888 placer mining has been on the decline, and at present the

population of Granite Creek consists of five or six families.

There are valuable deposits of coal, copper, and gold in the district. Two
coal mines are at present working on a small scale, at Princeton and at Coalmont.
The Kettle Valley and Great Northern railroads connecting this country with

Vancouver, which are now near completion, should give rise to an era of de-

velopment and progress. The amount of arable land is practically negligible.

The valleys of the river and its tributaries, with the exception of the Tulameen
for 3 miles between Slate creek and Otter creek, are very narrow. They are,

in fact, little better than deep narrow canyons. The valley of the Otter and the

portion of the Tulameen mentioned above, which are much wider, contain some
good land. It is nearly all homesteaded. The altitude is over 2,700 feet, and
although this is below the limit of cultivation in other parts of the Interior

Plateau region, yet wheat cannot be successfully grown.
rhe climate over the drainage basin of the Tulameen and its tributaries is

variable, depending on the locality. At Princeton the mean annual precipi-

tation is 13 inches. At Coalmont and Tulameen and in th(> Otter valley it is

probably not much greater than this. In the higher altitudes and on the eastern

slopes of the Hope mountains at the sources of the Tulameen it varies from 20

to 40 inches per annum. Temperatures are not extreme, and are as a rule lower
than the Okanagan country. The j-early average is about 45° F. In Bulletin

27 of the Bureau of Provincial Information, the maximum is shown as being
101° in 1897 and 1904, and the minimum as 45° in 1907.
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The current of the Tulameen is swift except in the three miles between Slate
and Otter creek, where it meanders through a valle}" about one-half mile wide,
at grade of 29 feet to the mile. Otter creek has a peculiarly sluggish current for

a mountain stream. For a distance of 8 miles north from the mouth it has an
average grade of 12 feet to the mile. AVjout 4 miles of this distance is occupied
b}' lakes. Above Slate creek the Tulameen has a grade of about 100 feet to the
mile, and rushes through a narrow steep-sided canyon. Its tributaries, excepting
the Otter, are verj^ swift and occupy deep V-shaped valleys. The country is

heavily wooded on the upper slopes. On the lower slopes the trees grow in more
open order. Fir, yellow pine, lodgepole pine, and poplar predominate.

A regular gauging station was established at Coalmont on May 14, 1914.
Records are available from that date.

Discharge Measurements of Tulameen River at Coalmont, for 1914.

Date.
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Daily Gauge Height and Discharge of Tulameen River near Coalmont, for

1914.
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Daily Gauge Height and Discharge of Tulameen River near Coalmont, for

1914.

D.\T.
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Thompson River at Chase, B.C. (2042).

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.

Drainage Area.—Seven thousand square miles.

Gauge.—A vertical staff gauge is used and read daily by Mr. F. J. Gook of

the Adams River Lumber Company, Chase, B.C.

Channel.—Above the measuring section river broadens out into Little

Shuswap lake. Below section river is straight for 200 yards.

Discharge Measurements.—Eleven well-distributed measurements have been

made during 1911, 1912, and 1913. Measurements are made from cable and

boat.

Winter Conditions.—The Thompson, at Chase, remains partially open

throughout the year except during severe winters.

Accuracy.—The accuracy of returns is considered to be high, and should

fall within 10 per cent.

Discharge Measurements of Thompson River, at Chase, for 1914.

Date.
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Daily Gauge Height and Discharge of Thompson River, near Cha.-e B C
for 1914.

Dm-
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Daily Gauge Height and Discha.rge of Thompson River, near Chase, B.C.,
for 1914

—

Concluded.

Day.
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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.

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 MeasuremeiUs.—Discharge measurements made by wading at all

stages, except very high water.

Winter Flow.—Ice conditions prevail on this stream during Januaiy,
February, and ^Vlarch.

Accuracy.—The accuracy of results is considered to be very high, the curve
being well defined, and returns should fall "within 5 per cent.

Discharge Measurements of Barnes Creek above Barnes Lake, for 1914.

Date.
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Daily Gauge Height and Discharge of Barnes Creek, Barnes Lake, for 1914.

DAT.
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Daily Gauge Height and Discharge of Barnes Creek, near. Barnes Lake,
for 1914

—

Concluded.

Day.
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Bonaparte River (2003).

Location.—Section 18, township 21, range 24, west 6th meridian.

Records Available.—June 10 to November 6, 1911; March 25 to December
22, 1912; March 30 to December 31, 1913; January 1 to December 9, 1914.

Drainage Area.—Two thousand square miles.

Gauge.—Standard vertical staff gauge read daily by J. G. Collins.

Channel.—Channel straight at measuring section, average width 50 feet.

Velocity high.

Discharge Measurements.-—^Discharge measurements are made by wading,
except at high water, when cable carrier is used.

Winter Flow.—Ice conditions prevail on this stream during January and
February.

Accuracy.—The accuracy of returns is considered very high, the curve being

well defined, and results should fall within 5 per cent.

Discharge Measurements of Bonaparte River, near mouth, for 1914.

Date.
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Daily Gauge Heights and Discharge of Bonaparte River, near Collins
Ranch, for 1914.

Day.

January.
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Daily Gauge Height and Discharge of Bonaparte River, at Collins Ranch,
for 1914.—Cow.

Day
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Monthly Discharge of Bonaparte River at Collins Ranch, near
Ashcroft, for 1914.

(Drainage area, 2,000 square miles.)
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Daily Gauge Height and Discharge of Criss Creek near Hoey's Ranch,
for 1914.

Day.
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Daily Gauge Height and Discharge of Criss Creek near Hoev's Ranch,
for 1914.

Day.
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ColdWATER River (2006).

Location.—At Merritt, Water District No. 3.

Records Available.—April 17 to August 31, 1913; April 1 to December

6, 1914.

Drainage Area.—Three hundred and sixty square miles.

Gauge.—It is a vertical staff gauge, and is 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.—Are made by wading during low water, and from

traffic bridge at high water.

Winter Flow.—Ice conditions exist on this river during January and Feb-

ruary.

Accuracy.—Measurements on July 29 appears to indicate that channel

shifted during summer of 1914. Results are therefore subject to inaccuracy.

Discharge Measurements of Coldwater River at Merritt, for 1914.

Date.
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Daily Gauge Height and Discharge of Coldwater near ]Merritt, for 1914.

Day.
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Daily Gauge Height and Discharge of Coldwater River near Merritt, for 1914.

Day.
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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.

Drainage Area.—300 square miles.

Gauge.—Standard staff gauge read daily by J. Hoe}-.

Channel.—Channel is straight and control is good. Velocity is high only
at high water.

Discharge Measurements.—Curve is well defined with ten measurements at
varying stages.

Winter Flow.—^Ice conditions exist on this river during January, February,
and March.

Accuracy.—Accuracy is considered very high, and results should fall within
five per cent.

Discharge Measurements of Deadman River near Savona, for 1914.

Date.
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D\iLY Gauge Height and Discharge of Deadman River above Criss Creek,

for 1914.
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Daily Gauge Height and Discharge of Deadman River above Criss Creek,
for 1914.

D.\Y.

July.
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Fraser River at Lytton (2012).

Location.—Section 1, township 15, range 27, west 6th meridian.

Records Available. — February 20 to December 31, 1912; January 1 to
December 31, 1913; January 1 to December 31, 1914.

Drainage Area.—Sixty-three thousand square miles.

Gauge.—Gauge painted on rock, and read daily by J. Clark.

Channel.—The channel varies in width from 200 feet at low water to 800
feet at high water. The flow is uniform, but velocities are very high during
high water.

Discharge Measurements.—The curve is well defined, from 11,562 second
feet to 162,000 second feet; above this the curve has been projected.

Winter Flow.—Open flow throughout the year.

Accuracy.—Conditions for gauge readings are good. Meterings are taken
from ferry boat, but should be very accurate except at extreme high water.

The results are considered to fall within 10 per cent of true accuracy.

Daily Gauge Height and Discharge of Fraser River at Lytton, for 1914.

Day.
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Daily Gauge Height and Discharge of Fraser River at Lytton, for 1914.

Day.
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Monthly Discharge of Fraser River at Lytton-above confluence with
the Thompson river, for 1914.

(Drainage area, 63.000 square miles.)
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Daily Gauge Height and Discharge of Hat Creek near Hammond's Div.
for 1914.

Day.
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Daily Gauge Height and Discharge of Hat Creek near Hammond's Div.,
for 1914.—Con.

Day.
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Nahatlatch River, Upper (2028).

Location.—-Section 14, township 12, range 27, west 6th meridian.

Records Available.—February 26 to December 31, 1912; January 1 to Dec-
ember 31, 1913; January 1 to December 31, 1914.

Drainage Area.—Three hundred scjuare miles.

Gauge.—Standard chain gauge, read weekly by Chas. Nicholson.

Channel.—The channel is straight at measuring section. Velocities are
fairly high.

Discharge Measurements.—Discharge measurements are made from cable
car, and curve has been well defined at varying stages.

Winter Flow.—Open water conditions prevailed throughout the winter.

Accuracy.—The accuracy of results will eventually be high. The present

results should fall well within 15 per cent.

Discharge Measurements of Nahatlatch (Upper) River near Keefers, B.C.,
for 1914.

Date
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D\iLY Gauge Height and Discharge of Nahatlatch River at Keefers, B.C.»

for 1914.
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Daily Gauge Height and Discharge of Nahatlatch River at Keefers, B.C.,
for 1914.

—

Concluded.

Day.
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Xahatlach River, Lower (2027)

Location.—Section 7, township 12, range 26, west 6th meridian.

Records Available.—March 1 to December 7, 1912; January 1 to December
31, 1,913; January 1 to December 31, 1914.

Drainage Area.—Four hundred square miles.

Gauge.—Standard vertical staff gauge, read weekly by Chas. Nicholson.

Channel.—Channel at section is straight, with an average depth at low

water of 8 feet. Velocity low. Bed of river rocky and permanent.

Discharge Measurements.—Discharge measurements are made from cable

car.

Winter Flow.—Open conditions generally prevail throughout the winter.

Accuracy.—Accuracy of results will eventually be high, and the present

returns are within 15 per cent.

D\iLY Gauge Height and Discharge of Nahatlatch River at Keefers, B.C.,

for 1914.

Day.
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Daily Gauge Height and Discharge of Nahatlatch River at Keefers, B.C.,
for 1914.

—

Concluded.

Day.
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Nicola River at Merritt (2029).

Location.—At Merritt, Water District No. 3.

Records Available.—June 16 to December 31, 1911; January 31 to December
31, 1912; January 1 to December 31, 1913; January 1 to December 31, 1914.

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.

Discharge Measurements.—Four well-distributed measurements have been
obtained in 1914.

Winter Flow.—Open conditions usually prevail throughout the year.

Accuracy.—The accuracy is considered to be within 15 per cent of true

conditions.

Discharge Measurements of Nicola River at Merritt, for 1914.

Date.
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Daily Gauge Height and Discharge of Nicola River at Merritt, for 1914.

Day.
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Daily Gauge Height and Discharge of Nicola River at Merritt, for 1914.

Day.
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XicoLA River, at Mouth (2030).

Locatioji.—Section 12, township 17, range 25, west 6th meridian.

Records Available.—AMgxiiiX 1 to November 31, 1911; April 5 to December
21, 1912; May 9 to December 11, 1913; April 1 to September 30, 1914.

Drainage Area.—Two thousand six hundred and fiftj' square miles.

Gauge.—Inclined staff gauge, read three times a week by Miss Violet 'Cur-
now.

Channel.—Is 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.

Discharge Measurements.—Are made from bridge at all stages.

Winter Flow.—Ice conditions exist usually during Januarv, Februarv and
March.

Accuracy.—The accuracy will eventually be high, but at present more
measurements are required.

Discharge Measurements of Nicola River at mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Nicola River at mouth, for 1914.

Day.
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Daily Gauge Height and Discharge of Nicola River at mouth, for 1914-

Co7icluded.

Day.
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Spius Creek (2037).

Location.—Section 23, township 13, range 23, west 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.

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.

Winter Flow.—Ice conditions exist from November to February under
normal conditions.

Accuracy.—Accuracy of results is considered high, except at freshet, when
they should fall within 15 per cent.

Discharge Measurements of Spius Creek near Canford, for 1914.

Date.
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Daily Gauge Height and Discharge of Spius Creek, near Canford, for 1914.

Day.

March. April.

Gauge
Height

Dis-
charge

Gauge
Height

.

Dis-
charge

May. June.

Gauge
Height.

Dis-
charge

Gauge
Height

.

Dis-
charge.

Feet. Sec.-ft.

1-70

105
1-60

1-£C

1-45
1-40
1-45
1-45
1-45

1-40

285
261
238
198

1£0
162
180

180
180

162

Feet.

1-45
1-50
1-50
1-55
1-80

215
2-30
2-40
2-50
2-65

2-90
2-75

300
305
305

310
300
2-90
2-80
2-65

2-60
2-55
2-55
2-60
2-65

Sec.-ft.

180
198
198
218
335

545
650
728
810
939

1,173
1,031
1,270
1,320
1,330

1,370
1,270
1,173
1,077
939

894
852
852
894
9S9

S94
810
769
769
769

Feet.

3-80

Sec.-ft.

1,031
1,627
2,257
1,077
1,221

1,173
1,173
1,420
1.470
1,522

1,575
2.205
2,100
2,940
2,887

2.677
2,310
2,047
1,995
2,205

2,310
2.520
2,572
2,310
1,522

1.370
1,320
1,370
984

1,221

2,100

Feet. Sec.-ft.

2,415
2.677
2,362
1.077
1,031

810
939
894
894
939

984
1.221
1.370
1.221
2.100

2,415
1.995
1.575
984
810

650
689
614
614
650

728
810
852

1.125
1.077
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Daily Gauge Height and Discharge of Spius Creek near Canford, for 1914.

Day.
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Thompson River at Spexce's Bridge (2039).

Location.—Section 10, township 17, range 25, west of 6th meridian.
Records available.—October 25 to December 31, 1911; January 1 to Decem-

ber 31, 1912; January 1 to December 31, 1913; January 1 to December 31,
1914.

Drainage area.—Twentj'-one thousand square miles.

Gauge.—Gauge is standard chain gauge, situated on traffic bridge, read
daily by Miss Violet Curnow.

Channel.—The channel varies in width from 400 feet to 500 feet. Depth
of section at high water greater by 16 feet than at low.

Velocities range from 2.0 second-feet to 11 feet per second.
Discharge measurements.— Measurements are made from trafl&c bridge.

Owing to great velocity at high water, meterings are difiicult to obtain. How-
ever, curve is well defined.

Winter flow.—River usually remains open throughout the year.
Accuracy.—Results are considered to be very accurate, and all returns

should fall within 5 per cent of the truth.

Daily Gauge Height and Discharge of Thompson River at Spence's Bridge

for 1914.

Day.

January.

Gauge Dis-
Height charge

Februarj-.

Gauge Dis-
Height. charge

March.

Gauge
Height

Dis-
charge

April.

Gauge Dis-
Height. charge

Mav. June.

Gauge
Height.

Dis-
charge

Gauge
Height

I.

2
3'

4.

5.

6.

7.

8.

9.

10.

II

12

l.'j

H
1.1

10

17

IN.

19.

20

21

22

23

24

25

Feet.

1-90

2-00
2- 10

2-20
2-20

2-30
2 -40
2-50
2-60
2-60

2-50
2-40
2-40
2-30
2-30

2-30
2-30
2-2(1

2 I'D

2- 10

2' 10

210
2 00
2(M)
MM)

I'M)

ISO
I'liO

1'4A
1-40

MX)

Sec.-ft.

5,870
6.000
6,140
6,2iH)

6,2!)0

6,450
6,620
6,800
7,000
7,000

6,800
6,620
6,620
6,4.50

6,4.50

6,4.50

6,4,50

6.290
6.21HJ

U, 140

6, 140

6, 140
0,0{H>

U,(KKI

5,870

5,7.50

&.7M)
A,.530

5,375
5,330

5..VtO

Feet. Sec.-ft.

5.640
5,640
5,640
5,5.30

5,425

5,425
5,425
5,375
5,425
5,530

5,640
5.640
5,695
5,750
5,750

5,750
5,695
5.6i0
5.640
5.695

5,640
5,640
5,695
5,640
5,640

5.095
ft. 750

fi,870

Feet.

1-93
1-80
1-85

ISO
1-80

1-75
1-70
1-65
1-60

1-65

1-70
1-70

175
l-.so

1-80

1-75

175
1-80
1-80
1-80

1-85
1-85
1-90

I'lNI

185

180
1-80

I
-91'

I 85
1-85

1'8II

Sec.-ft.

5.870
5,750
5,810
5,750
5,750

5,695
5,640
5,585
5,530
5,585

5,640
5,640
5,695
5,7.>0

5,750

5,695
5,695
5.750
5,750
5.750

5,810
5,810
5,870
5,870
5,810

5.750
5.750
5,870
5,810
5,810

5,750

Feet.

1-75
1-70
1-75

ISO
1-90

200
2-30
2-50
2-70

3t0

3-30
3-60
4(Kt
4-40
4-90

5-30
5-70
5-80
5-90

640

6-50
6,00
6 70
6,SO
690

0-90

7 15

715
7;«o
7'50

Sec.-ft.

5,695
5,640
5,695
5,750
5,870

6,000
6,45C
6,800
7,240
8,000

8.830
9,67i)

10,850
12,200
14,020

15,063
17,340
17,76t>

18, IM)

20,440

20.900
21,36(1

21.820
22,280
22,740

22,740
23, 8W)
23.890
24,580
25,500

Feet.

7-8
8-1
9-2
9-6
10-0

10.

10-3
10-6
10-7
10-8

no
11 4
11-9
12-4

12-8

13-0

13-2
13-4

14-S
14 3

14-3

14 I

14 2

14 3

14 5

14 8
II 8
14 7

14

142

Sec.-ft.

26,880
28,300
33,840
35.920
38,IKXI

38.000
39,660
41,340
41.9i;0

42,463

43,6iX)

46.100
49.310
,52.795

55,7J0

57.230
58,770
60.370
71,910
67,740

67,740
66,080
06.910
07,740
69,405

71,910
71,910
71,075
TO. 240
M.ttlO

Feet.

13-5
13-5
13-5
13-5

14 1

14-6
15-3

150
14-8

14 5

14-5
14-6
14-7

14-9

15

150
15-9

16 3

16 7

16 75

16.&5
10-3

15 U

15 7

15 i

15

14

14 75

14 75
It \

Sec.-ft.

61,170
61,170
61.170
61,170
66,080

70.240
76.240
73.6iiO

71.910
69.405

09,4a5
70.240
71.075
72.750
73.600

73.600
81.520
8.S,(M0

SS,56J
S9, (HX>

87,240
85.040
.SI. 520
79.760
78,000

ra.fliw

70,240
71,49^)

ISK Si.ftU
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Daily Gauge Height and Discharge of Thompson River at Spence's Bridge,
for 1914.

Day.
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MISCELLANEOUS METERING STATIONS.

Date. Stream. Locality.
Gauge
Height

.

Dis-
charge

May
June

Sept.
June

Sept.
Aug.
June
Aug.
June

April
May

June

Aug.
May
June

Sept
May
Aug.
May
June
Aug.
June
Aug.

June
Aug.

.Alkali creek.

3ear creek.

Beaver creek.

.

Boulder creek.
Cahilty creek.
Candle creek..

Chartrand creek .

.

Chartrand spring.

Cherry creek

Dupuis creek
Edwards creek
Kishtrap creek. . .

.

Gordon creek
Greenstone creek.
Guichon creek.. .

.

Heffley creek. ..

,

tJemp creek
.Meadow creek..

.

-Myrtle river
Xoble creek
Paul creek
Pendleton creek.

Queest creek
(^uenville creek
Scotch creek
.Seymour river
rhree-mile creek
X. Thoinp.son river-

Whitewood creek . .

.

A'itch creek

Cherry creek ....

Clearwater river.

N. Thompson river.

Louis creek
Clearwater river. . .

.

Guicgon creek. .

.

Chartrand creek.
Kam loops lake...

Mamit lake
Heffley creek
X. Thompson river
Xorth Thompson river.

VIeadow creek
(Chartrand div. of)

\Iamit lake

(Anderson diversion of).

Clearwater
Guichon creek
Clearwater river

X. Thompson river

Cherry creek.

Shuswap lake.

.

Guichon creek.
Shuswap lake.

.

Kamloops lake
Thompson river

X. Thompson river.

Guichon creek

Above Cornwall's div..

Cornwall's ranch
Below beaver dam div.
Crossing M>Ttle trail...

1 mile from mouth.
1 mile from mouth.
Larkey 's ranch

Feet.

10
0-95

At bridge
Chartrand ranch.
Cornwall's ranch.

Above Mamit lake
1 mile above Heffley creek...
1 mile from mouth
.A.t highway bridge
Above Homfray dam
.\t road
F. Allen's ranch
Chartrand ranch
At intake
Cro.ssing Clearwater trail

Above Indian He.serve ditch.

\t lower crossing
Above B. C. F. div
At outlet of lake
Above Cornwall's intake

11

4-45

J mile from mouth
Above Quenville div
3 miles from mouth
1 mile from mouth
Harris ranch
C.X.R. bridle rear Kamloops
At highway bridge

{ mile from mouth

2-37

Sec.-ft.

7

162
190
19

6
49

4

9
2.3

6

11

1

10

2

25
5C
3

284
66

852
6

23
1

9

2

93
1.051

6

17,775
1

28

MISCELLANEOUS METERING STATIONS.

Date.
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CHAPTER VII.

Nelson Division.—Hydrographic Data.

REGULAR METERING STATION.

Cariboo Creek, near Burton City (3057).

Location.—Upstream side of highway bridge, one-quarter raile from mouth,
and one-quarter mile from Burton City wharf, between Upper and Lower Arrow
lakes, Nelson district.

Records Available.—August to December, 1914.

Climatic Conditions.—Summers, hot with considerable rain in ^lay and June,
and very little rain in July and August. Winters mild, seldom below 0°F.
with light snowfall. High water occurs generally in April or May. Extreme
floods occur after heavy snowfall, during preceding winter, and continuous
hot days and nights or warm rains in the latter part of April or the beginning
of May. Low water may occur in August or Septeml^er or during the winter.
The stream does not stay frozen for long periods in the winter. Frazil ice is

seldom present.

Gauge.—Located at highway bridge, near Burton. It is affected by back-
water from Columbia river during May, June, July, and part of August. Mr.
Ralph Islip reads the gauge daily

Channel.—The channel above and below the gauge is wide and filletl with
small log jams. It is very liable to shift during high water.

Discharge Measurements.—The curve is based on two discharge measurements
made in September and October. A measurement was made early in

August, but the gauge height was affected by backwater.

Accuracy.—The results pu])lished herein are probably within 20 per cent
of the true discharge.

General.—Caribo<j creek and its many tributaries rise in tlu' divide between
the Arrow lakes and Slocan lake watersheds, between Barton City and New
Denver. Tlie drainage area, in all, is about 225 square mil(>s. The freshet

is caused l>\' llic melting of snow, and not from glaciers.

Cariboo creek deposits large <iu;uitities of silt in ('oluinl)ia river narrows,
and is a detriment to navigation. Tiie maximum How lias l)een I'stimated at

8,000 c.f.s., but this discharge will only occnr once in a long time.

I)is(iiAU(iio Measurements of Cariboo Crei'k near Uurton Citv, for hilt.

July 2\

Supt . 'i

.

Oct 30.

M.v(lri>Kru|>lii<r.

c. i:. U..

C. K, R.& J. A. K
J. A.K

Meter
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Daily Gauge Heights and Discharges of Cariboo Creek near Barton City,

B.C., for 1914.

Day.
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Gauge.—Vertical staff enamel gauge was originally established immediately
above the dam, but in December it was moved below the dam and opposite
the power-house. Mr. C. J. Campbell reads the gauge three times a week.

Channel.—The channel generally below the dam and canyon is rocky and
filled with huge boulders, but at the new gauge should be fairly permanent.
though the water will be verj' broken during freshet.

Discharge Measurements.—No desirable metering station has as yet beew
established. Five measurements were made in 1914 from the highway bridge
near New Denver. At this section and for a mile above the creek is flowing
through a shifting gravel bed, and it is doubtful if the total discharge at the gauge
is recorded when measurements are made from the bridge.

Accuracy.—The results published are not guaranteed.

General.—Carpenter creek is a flashy mountain stream, flowing from the
east into Slocan lake, near New Denver. The drainage area is about 65 square
miles of very mountainous country-, abundant in mineral wealth. Glaciers
feed the various forks. Heavy freshets are liable to occur in ^lay, June, or
July.

The water is used for mining and power purposes. The only plant operating
at present on Carpenter creek is the Denver Light and Power Company. Ltd.,
Mr. C. J. Campbell, manager. The plant is located at the canj-on about 3
miles above New Denver. The head is about 100 feet and a 93.75-k.v.a.
C.G.E. generator is installed. At present, in the neighbourhood of 100 h. p.

is developed.

Discharge Measurements of Carpenter Creek at New Denver, for 1914.
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D\iLY Gauge Height and Discharge of Carpenter Creek near New Denver,
B.C., for 1914.

Day.
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Daily Gauge Height and Discharge of Carpenter Creek near Xew Denver,
B.C., for 1914.

D.\Y.
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Carpenter Creek, South Fork, near Sandon (3025).

Location.—In the flume back of the C.P.R. station at Sandon, behind a
deserted bakery, Nelson district.

Records Available.—May to December, 1914.

Climatic Conditions.—Similar to Carpenter creek, New Denver, only the
winters are longer, with more snow. Frazil ice is a possibilit}'.

Gauge.—Enamel gauge, feet to 3 feet, placed at the side of the box flume.

Mrs. E. A. Cameron reads the gauge daily.

Flume.—The creek is flumed for several hundred feet through the townsite

of Sandon. The flume is a box flume, 11.67 feet wide by 6 feet deep. For 50
feet above and below the section the slope is 0.056 feet. Kutter's formula was
applied to determine the daily discharges.

Accuracy.—During high water the results are probably within 10 per cent,

but at low stages, due to the gauge being only read to tenths, no accuracj^ can
be given. A measurement made by Messrs. Webb and Gill, in April, agrees

closely with the slope method.
General.—Sandon is about 6 miles from the source of the south fork of

Carpenter creek, and is at an altitude of 3,488 feet. The drainage area, from
the topographical map of the Geological Survey appears to be only about 12

miles. This shows a tremendous run-off per square mile during the months
of May, June, and July.

The south fork has been used a great deal for mining, particularly during
1896-1902, but at present no water is used.

Daily Gauge Height and Discharge of south fork of Carpenter Creek near
Sandon, B.C., for 1914.

Day.
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D\iLLY Gauge Height and Discharge of south fork of Carpenter Creek near
Sandon, B.C., for 1914.—(Con.)

D.\T.
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Climatic Conditions.—Summers hot, with plenty of rain in May and June,

but very little rain in July and August. Winters, the snowfall is not very heavy,

the temperature seldom goes below 0°F.; the river rarely freezes over.

Gauge.—Vertical staff gauge was used till August, when a chain gauge was
established. Messrs. P. G. Farmer, J. McE. Agnew, and J. A. TurnbuU read

the gauges at different times during the year.

Channel.—Straight for 200 yards above and below the measuring section

and gauge. A pronounced riffle in low water is lost during high water. The
rise and fall of the river is about 25 feet.

Discharge Measurements.—Measurements are made from the upstream side

of the railway bridge. Five measurements were made in 1914.

Accuracy.—This station is maintained chiefly to check the results obtained

from Kootenay river near Glade, and Columbia river near Trail. Due to a

probability of backwater, these results are not guaranteed.

Discharge Measurements of Columbia River near Castlegar, for 1914.

Date.

Jan. 14.

Mar. 5

Mav31
Julv 28.

Aug. 6..

Hydrographer.

C.E. W. andA. J. v..
C. E. Rand A. J. v..
J.A.Elliott
G. K. Beeston
G. K.B.and D. O. R

Meter
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Daily Gauge Height and Discharge of Columbia River near Castle^ar,
for 1914.

Day.

January

,

Gauge Dis-
Height . charge

February.

Gauge Dis-
Height charge

March.

Gauge Dis-
Height. charge

April.

Gauge Dis-
Height . charge

May.

Gauge Dis-
Height . charge

Gauge Dis-
Height charge

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.

1-3
1-2
1-2

1-2

1-2

11
11M
1-2

1-3

1-3

1-3

1-4

1-5
1-6

1-6

1-5

1-5

1-4

1-3

1-3

1-3

1-3

1-3

1-2

1-2

11
1-0
1-0

0-9

Sec.-ft.

9,6C0
9,200
9,2C0
9,200
9,200

8,900
8,900
8,900
9,200
9,600

9,600
9,600
9,900
10,2C0
10,600

10,600
10,200
10,200
9,900
9,600

9,600
9, 600

9,600
9,600
9,200

9,200
8,900
8,6C0
8,600
8,300

8,300

Feet.

0-8
0-8
0-8
0-7
0-7

0-7
0-7
0-6
0-6
0-5

0-5
0-5
0-5
0-5
0-5

0-4
0-4
0-4
0-5
0-5

0-0
0-6
0-6

0-8
0-8
0-8

Sec.-ft.

8,000
8,000
8,000
7,700
7,700

7,700
7,700
7,400
7,400
7,100

7,100
7,100
7,100
7,100
7,100

6,800
6,800
6,800
7. 100

7,100

7,400
7,400
7,400
7,700
7,700

8,000
8,000
8,000

Feet.

0-8
0-8
0-8
0-8
0-8

0-8
0-8
0-8
0-8
0-8

0-8
0-8
0-8

C-8
0-8

0-8
0-8
0-8
0-8
0-8

0-9
0-9
0-9
0-9
0-9

1-0

1-0

1-0
1-0

11

Sec.-ft.

8,000
8,000
8,000
8,000
8,000

8,0CC
8,000
8,000
8,000
8,000

8,000
8,000
8,000
8,000
8,000

8,000
8,000
8,000
8,000
8,000

8,300
8,300
8,300
8,300
8,300

8,600
8,600
8,600
8,600
8,900

8,900

Feet.

10
10
1-0

1-CM
1-2

1-2

1-3

1-5

1-8

20
2-3
2-5
2-7
2-9

30
3-3
3-6
3-9
4-2

4-5
4-8
51
5-4
5-6

5-8
60
6-2
6-2
6-4

Sec.-ft.

8,600
8,600
8,600
8,600
8,900

9,200
9,200
9,600
10,200
11,300

12.000
13,200
14,000
14,800
15,600

16,000
17,200
18,500
19,800
21,200

22.600
24,000
25,500
27,000
28,000

29.000
30,000
31,000
31,000
32,000

Feet.

7-0
7-4
7-6
7-8

81
8-5
8-9
9-4
9-9

10-2
10-8
11-4
12-0
12-6

13-6

140
14-2
14-6
14-8

15-2
15-2
15-4

15-7
16-0

16-2
16-4

16-6
16-6
16-8

170

Sec.-ft.

33,000
35,000
37,000
38,000
39,000

40,500
42,700
44,800
47,500
50,200

51,800
55.100
58.400
61,700
65,000

70,500
72,700
73,800
76,000
77,100

79,300
79,300
80,500
82,100
83,800

84,900
86,100
87.200
87,200
88,300

89,400

Feet.

17-3
17-9
18-3
18-8
19-2

19-3

191
190
18-9
18-4

18-4
18-5
18-7
18-8

19-C

19-6
20-6
21-4
22-2
22-6

23-0
22-6
22-4
22-2
21-8

21-2
210
20-8
20-6
20-4

Sec.-ft.

91.100
94,600
96,900
99,800
102.000

103,000
102,000
101,000
100,000
97,500

97.500
98,000
99,200
99,800
101,000

105.000
111.000
115. OOC
120,000
123,000

125,000
123,000
122,000
120,000
118,000

114,000
113.000
112,000
111,000
110,000
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Daily Gauge Height and Discharge of Columbia River near Castlegar,

for 1914.

D.\Y.
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Monthly Discharge of Columbia River near Castlegar. for 1914

—

Concluded.

(Drainage area, 15,000 square miles.)

Month.
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Daily G\uge Height and Discharge of Columbia River near Revelstoke,

B.C., for 1914.

Day.
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Daily Gauge Height and Discharge of Columbia River near Revelstoke,
B.C., for 1914.

Dav.
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Four-Mile Creek below Hewitt Mill (3027).

Location.—At bridge about 3 miles from mouth, near Silverton, and about
a mile below Hewitt Mill. Nelson district.

Records Available.—May to December, 1914.

Climatic Conditions.—Summers, hot with light rainfall after June. Winters,

not very severe, with moderate snowfall. The creek does not stay frozen

for more than a few days at a time. Frazil and anchor ice may form at times.

Gauge.—Vertical staff, enamel, read daily b}^ Mr. Geo. Stilwell, superin-

tendent at Hewitt mill.

Channel.—Swift water, with rocky bed. Apparently permanent.

Discharge Measurements.—Seven measurements were made in 1914.

Accuracy.—The measurements may not be very accurate. Daily gauge
readings are obtained. Accuracy not guaranteed below gauge height, 0.5.

Accuracy above 0.5 and below 1.5, 10 per cent. Accuracy above 1.5, 20 per
cent.

General.—Four-mile creek is a small creek flowing from the east into Slocan
lake, near Silverton. It drains a mountainous country, abundant in mineral
wealth, and the creek is used for mining purposes by Standard, Hewitt, and
Van Roi mines.

Discharge Measurements of Four Mile Creek, Silverton, below Hewitt Mill,

for 1914.

Date.
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Daily Gauge Height and Discharge of Four-]\Iile River, below Hewitt
Mill, for 1914.

May.

Gauge Dis-
Height . charge

June.

Gauge Dis-
Height . charge

.

1

2

.3

4
5

6

7

8

9

10

11

12

1.3

14

15

16

17

18

19

20

21

22
23
24.

25

26.

27.

28.

29.

30.

31.

Feet.

0-9
11
1-25
1-2

11

105
1-05

105
117
1-2

1-2

1-2

1-28
1-37
1-7

1-S
1-65
1-55
1-5

1-45

1-45
1-45
1-52
1-62
1-65

1-52
1-45
1-32

1-25
1-32

1-48

Sec.-ft.

190
150
296
280
250

235
235
235
271
280

280
280
306
336
455

494
436
399
381
364

364
364
388
425
436

388
364
319
296
319

374

Feet.

1-65

210
2-45
2-40
1-85

1-70
1-50
1-40
1-35
1-35

1-35
1-45
1-60
1-95

205

2-25
2-4
2-4
2-47
2-0

1-60
1-40
1-30
1-30
1-30

1-40
1-50
1-5

1-55
1-6

Sec.-ft.

436
612
758
737
514

455
381
346
329
329

329
3&4
417
553
592

674
737
737
767
572

417
346
312
312
312

346
381
381
399
417
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D\iLY G\rGE Height and Discharge of Four-]\Iile River, below He^^^tt

Mill, for 1914.

Day.
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Four Mile Creek Above Hewitt Intake (3028),

Location.—Immediately above Hewitt intake, about 5 miles from Silverton.

Nelson district.

Records Available.—May to December, 1914.

Climatic Conditions.—Similar to Four-mile creek below Hewitt mill.

Gauge.—Vertical staff, enamel, read daily by 'Sir. P. Harding, of Van
Roi mill.

Channel.—Water smooth and swift, controlled by Hewitt diversion dam.

Discharge Measurements.—Five measurements were made in 1914, by wad-
ing.

Accuracy.—Xo high-water measurements were made. The gauge readings

have been somewhat intermittent. The results may not be closer than 20
per cent.

General.—Granite creek flows in below this station and above the station

located below Hewitt mill.

Discharge Measurements of Four ]Mile Creek near Silverton, above Hewitt
Intake, for 1914.

Date.
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Daily Gauge Height and Discharge of Four Mile Creek above Hewitt
Intake near Silverton, for 1914.

Day.
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Daily Gauge Height and Discharge of Four Mile Creek above Hewitt

Intake near Silverton, for 1914.
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Goat River Near Erickson (3031).

Location.—Immediately above bridge near Erickson, and 5 miles from
Creston, Nelson district.

Records Available.—May to November, 1914.

Climatic Conditions.—Similar to Nelson (see Kootenay river near Nelson),

being affected by Kootenay lake, only a few miles distant. The river generally

freezes over, however, for two or three weeks at a time, but seldom for the whole
winter. Frazil ice may be expected.

Gauge.—Vertical staff gauge, located immediately above head of canyon,
20 yards from Canyon Siding station, on C.P.R. The control is permanent.

Channel.—At the gauge, permanent; below measuring section, shifting.

Discharge Measurements.—Seven measurements were made in 1914 from
the highway bridge below the canyon, one-quarter mile from Erickson. This
section is temporary. One measurement was made on December 21, under
ice conditions, and a discharge of 261 c.f.s. was obtained.

General.—Goat river is a large stream discharging into Kootenay river

immediately above Kootenay lake. The drainage area is about 275 square
miles of mountainous country. There are however, no high peaks, and it is

not probable that the stream is glacial fed. During August the river may
get very low; in fact the discharge was lower at the end of August than at the

end of December, 1914.

The canyon near Erickson affords a good power, which will probably be
harnessed in the future. A head of at least 100 feet may be obtained, and the

low flow is probably in the neighborhood of 100 c.f.s.

Accuracy.—Daily gauge readings are obtained. The gauge control is

permanent. The measurements are fair, and the gauge-height discharge curve
is very good. Accuracy, 5 per cent.

Discharge Measurements of Goat River near Erickson, for 1914.

Date.
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Daily Gauge Height and Discharge of Goat River near Erickson, B.C.,
for 1914.

Dat.

Mav.

Gauge Dis-
Height . charge

June.

Gauge Dis-
Height. charge.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Feet.

30
30

4-4

41
4-3
5-0
6-5

6-40
5-90
5-60
5-60
4-95

4-75
5-20

O-20
5-35
515

4-45
3-95
3-50
300
315

3-95

Sec.-ft.

2,530
2,530
3,080
3,710

3.530
3,440
3,620
4,280
5.780

5,670
5,160
4,860
4,860
4,230

4,030
4,470
4,470
4,610
4,430

3,760
3,300
2,920
2,530
2,650

3,300

Feet.

4-70
5-50
6-50
6-20
4-85

410
3-45

300
2-60
2-20

2-25

305
3-80
4-45

500
4-80
5-15
4-65
3-95

2-80
2-70
205
1-85
2-80

3-55
3- 10

L-80
2-60
2-85

Sec.-ft.

3,980
4,760
5,780
5,460
4.130

3,440
2,880
2,530
2,240
1,970

2,200
2,570
3,170
3.760
3,989

4,280
4,080
4,430
3.930
3,300

2,380
2,310
1,860
1,730
2,380

2.960
2,610
1,380
2,240
2.410
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Daily Gauge Height and Discharge of Goat River near Erickson, B.C.,

for 1914.

Day.
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Kaslo Creek (3029).

Location.—At the second highway bridge from the mouth near Kaslo.
Nelson district.

Records Available.—June to December, 1914.

Climatic Conditions.—From December 1, 1913, to November 30, 1914,
the precipitation at Kaslo was 24-4 inches. The summers are hot and generally
dry in July and August. The winters are mild, the temperature seldom going
below 0°F. The snowfall is not very heavy, and considerable rain falls in the
fall and spring. The creek freezes over during cold spells, but seldom for more
than two weeks at a time. Frazil ice is a possibility.

Gauge.—A chain gauge is read daily by Mr. W. F. Hurst, of Kaslo.

Channel.—The bed of the stream is full of large boulders, but apparently
permanent, and the water is very fast and not at right angles to the bridge.

Discharge Measurements.^Five well distributed measurements were made
in 1914.

Accuracy.—Daily gauge readings are obtained, the measurements may
not be very accurate, and the gauge height discharge curve seems fairly good.
The results should be well within 15 per cent.

General.—Kaslo creek is a turbulent mountain stream, about 25 miles long
(two forks), flowing eastward into Kootenay lake, near Kaslo. The drainage
area is about 120 scjuare miles of country containing valuable mineral deposits.
Four miles from the mouth the stream divides into what are known as North
and South Forks of Kaslo creek. It is along the North Fork that the old narrow
gauge railway (Great Northern) was built during the rush several years ago.
The narrow gauge has long been out of commission, and, in 1914, the C.P.R.
completed their line from Kaslo to Sandon and Rosebery.

Kaslo creek and its tributaries are used still for mining purposes, and the
town of Kaslo has a water-power development for lighting purposes, near the
mouth.

Discharge Measurements of Kaslo Creek near Kaslo, B.C., lor 1914.

Date.
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Daily Gauge Height and Discharge of Kaslo Creek near Kaslo, B.C.,
for 1914.
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Daily Gauge Height and Discharge of Ka.s]o Creek near Ka.'^lo, B.C
,

for 1914.
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KoosKANAX Creek Near Nakusp (3022).

Location.—At bridge over canyon, 1 mile from Nakusp and about 1 mile
from the mouth. Nelson district.

Records Available.—May to December, 1914.

Climatic Conditions.—The precipitation at Nakusp, from December, 1913,
to November 30, 1914, was 26.8 inches. The summers are hot antl fairly

dry. The winters are mild. Occasionally, for a day or two, the temperature
will go below zero, but the mean temperature of winter months is probably
25° to 35°F. Frazil ice may be expected for a few days at a time only.

Gauge.—A chain is located at the bridge, and read by Mr. L. H. Rawlings
twice a week.

Channel.—The river is confined between perpendicular walls, 38 feet apart
at the gauging and measuring section. The control is a sand and gravel bar,

and seems faily permanent.

Discharge Measurements.—Nine measurements were made in 1914.

Accuracy.—These results should be within 20 per cent. The gauge readings
only being twice a week almost prohibit giving an accuracy during May, June,
and July.

General.—Kooskanax creek is a stream about 25 miles long, rising in the
divide between Trout lake and Upper Arrow lake, southeast of Nakusp, and
discharging into Upper Arrow lake near Nakusp. The drainage area is about
125 square miles.

There is a power site in the canyon about a mile from the mouth, where,
at sorrie future date, the town of Nakusp might obtain a suitable development
for lighting purposes and small industries. The canyon is about 100 feet long,

30 feet wide, and about 40 to 50 feet deep. The low-water flow is seldom less

than 100 c.f.s. Mr. C. E. Webb made a preliminary report in March, 1914,
on the power possibilities of this creek near Nakusp. His report is included
in part 2 of this report.

Discharge Measurements of Kooskanax River near Nakusp, B.C., for 1914.

Date.
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Daily Gauge Height and Discharge at Kooskanax Creek near Xakusp,
for 1914.
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Daily Gauge Height and Discharge at Kooskanax Creek near Nakusp,
for 1914

—

Concluded.

Day.
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KooTEXAY River at Upper Bonnington Falls (3075).

Location.—At the head-race of the West Kootenay Power and Light
Company's plant No. 2, at Upper Bonnington, 10 miles west of Xelson and about
15 miles from the mouth of the Kootenay, near Castlegar. Xelson district.

Records Available.—October, 1907, to December, 1914, through the courtesy
of the West Kootenay Power and Light Company.

Climatic Conditions.—The climatic conditions are similar to those at Xelson
(see Kootenay river near Xelson). The warming influence of Kootenay lake

keeps the water of the river below the lake at a temperature such that the river

never freezes over, and very little, if any, frazil ice and anchor ice is formed.

Gauge.—The elevation of the water each day was determined by means
of measuring the distance to the surface of the water from a known point. These
readings were taken by the West Kootenay Power and Light Company for their

own information. The gauge is located at a point at the upstream end of the
head-race, where part of the water is diverted to the turbines, and the remainder
flows over the falls, some 200 feet below.

Method of Cotnpilation.—The onlj' metering section on Kootenay river

between the lake and the mouth is near Glade, about 6 miles below L'pper
Bonnington. The only stream of any size entering between these points is Slocan
river. The discharge curve for the Kootenay at Bonnington falls, near Xelson,
and at Bonnington pool, is obtained by subtracting the discharge of Slocan
river from the discharge of the Kootenay river near Glade. For more complete
information on the studies carried on regarding the Kootenay between Kootenay
lake and the mouth see report in Part 2, called, "Compilation of data on Kootenay
river, between Kootenay lake and the mouth.

"

Accuracy.—As we do not know sufficient regarding the gauge, these data
are not guaranteed, but it appears that they agree very well with similar data
gathered in 1914 at Bonnington pool and near Xelson.



396 DEPARTMEXT OF TEE INTERIOR

6 GEORGE V, A. 1916

Daily Gauge Height and Discharge of Kootenav River near Bonnington
Falls, for 1907.

Day.
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Daily Gauge Height and Discharge of Kootenav River near Bonnington
Falls, for 1908.

7..

8..

9..

10..

11..

12..

13..

14..

15..

31 186-2 7,800

Gauge Dis-
Height . charge

Feet. Sec.-ft.

10,200
9,900
9,900
9,600
9,300

9,300
9,000
9,000
9,000
9,000

9,000
9,000
9,000
9,300
9,300

8,700
8,400
8,400
8,700
9.000

9,000
9,000
8,700
8,700
8,400

8,400
8,100
7,800
8,400
8,400

February,

Gauge Dis-
Height. charge.

Feet.

186
186
186
186

186

186
186
186
186
186

186
186
186
186
186

186
186
186

186
186

186
186
186
186

186

186
186
186

186

Sec.-ft.

7,500
7,200
7,200
7,200
7,200

7,200
7,200
7,200
7,200
7,200

7,200

7,200
7,200
7,200
7,200
7,200

7,200
7,200
7,200
7,200
7,200

7,200
7,200
7,200
7,200

March.

Gauge Dis-
Height. charge

Feet.

185

185

185

185

185

185

185
185

185

185

185
185

185

186
186

186
186
186
186
186

186
186
186
186
186

186
187
187

187

187

187-4

Sec.-ft.

7,000
7,000
7,000
7,000
7,000

7,000
7,000
7,000
7,000
7,000

7,000
7,000
7,000
7,200
7,200

7,500
7,800
8,^00
8,700
9,000

9,000
9,300
9,600
9,900
9,990

9,900
10,200
10,200
10,600
11,800

11,800

April.

Gauge Dis-
Height. charge

Feet.

187
187
187
187

187

187
187
187

187

187

187
187

187
187

188

188
188
189
189
190

190
191

191

191

192

192

192
193

193

193

Sec.-ft.

11,809
11,800
11,800
11,800
11,800

11,800
11,800
11,800
11,800
11,800

12,200
12,200
12,600
13,000
14,200

15,400
16,400
18,800
20,800
24,000

27,000
30,000
33,000
33,300
37,600

39,700
41,800
43,200
43,200
43,200

Mav.

Gauge Dis-
Height . charge

Feet.

1930
193-3
193-5
193-5
193-6

193-8
194-1
194-5
194-9
195-1

195-3
195-5
195-6
195-9
196-0

196-2
196-3
196-4
196-0
196-4

196-4
196-4
196-4
196-4
196-4

196-4
196-4
196-4
196-4
196-4

196-5

Sec.-tt.

43,200
45,300
46,700
46.700
47,400

48,800
51,200
54,500
58,100
59,900

61,700
63,500
64,400
67,100
68,000

70,000
71,000
72.000
73,000
72,000

72,000
72,000
72,000
72.000
72.000

72,000
72,000
72,000
72,000
72,000

73,000

June.

Gauge Dis-
Height. charge.

Feet.

196
196
196
196
197

197
197
197
198
198

198
198

199
199
199

199

199
199
199
199

199
199
199
199
199

198
198

198
198
198

Sec.-ft.

73,000
75,000
76,000
77,000
79,000

81,000
84,000
88.000
91.000
94,000

98.500
101,000
104.000
107.000
108,000

110.000
113,000
113.000
113,000
113,000

111,000
110,000
108,000
106,000
104,000

102,000
99,500
96.500
95,000
94.000
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Daily Gauge Height and Discharge of Kootenay River near Bonnington
Falls, for 190S—Concluded.

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

July.

Gauge Dis-
Height . charge

Feet.

198
198
198
198
197

197
197
197
197

197

197
197
197
197

197

197
197

197
197

196

196
196
196
196
196

196
196
196
195

195

Sec.-ft.

92,000
91,000
91,000
91,000
89,500

86,500
84,000
84,000
84,000
84,000

81,000
81,000
81,000
81,000
81,000

81,000
80,000
79,000
79,000
75,000

74,000
73,000
73,000
73,000
71,000

70,000
69,000
68,000
65,300
63.500

61,700

Gauge Dis-
Height . charge

Feet. Sec.-ft.

59,900
57,200
54,500
52,800
51,200

50,400
49,600
47,400
46,700
45,300

43,900
43,200
42,500
41,100
39,700

38,300
35,200
34,800
34,200
33,600

33,000
32,400
31,800
31,200
30,000

30,000
29,400
28.200
27,600
27.000

27,000

September.

Gauge Dis-
Height . charge

.

Feet.

190
190
190
190

190

190
190

190

189
189

189
189

189
189

189

189
189

189
189

189

189
189
189

189

189

Sec.-ft.

25,200
24,600
24,600
24,000
24,000

24,000
24,000
24,000
22,400
21,900

21.900
21,900
21,900
21,900
21,400

21,400
21,400
21,400
20,800
20,300

19,800
19,800
19,300
19,300
18,800

18,800
18,300
17,900
17,400
16.900

October.

Gauge Dis-
Height . charge

Feet.

188
188
188
188
188

188
188
188
187

187

187
187
187
187

187

187
187
187
187

187

187
187
187
187
187

187
187
187

187
187

Sec.-ft.

16,400
16,400
18,400
15,900
15,400

15,000
14,600
14,200
13,800
13,400

13,000
13,J00
13,000
13,000
12,600

12,600
12,600
12,600
12,600
12,600

12,600
12,600
12,200
12,200
12,200

12,200
12,200
11,800
11,400
11,400

187-3 11,400

November.

Gauge Dis-
Height . charge

,

Feet.

187
187
187
187

187

187
187
187
187

187

187
187
187

187

187

187
187
187
187

187

187
187

187
187

187

187
187
187
187
187

Sec.-ft.

11,000
11,400
11,400
11,400
11,400

11,400
11,400
11,400
11,000
11,000

11,000
11,000
11,000
11,000
10,200

10,200
10,200
10,200
10,200
10,200

10,600
11,800
12,200
12,200
12,200

12,200
12,200
12,200
12.200
12,200

December.

Gauge Dis-
Height. charge.

187
187
187

187
187

187
187

186
186

186

186
186
186
186
186

186
186
186
186
186-2

186-0

Feet.

187
187
187
187
187

187
187
187
187

187

Sec.-ft.

13,000
13,800
13,800
13,800
13,800

12,600
11,800
11,400
11,000
10,600

10,200
10.200
10,200
10,200
10, 200

10,200
10,200
8,700
8,700
8,700

8,700
8,700
8,400
8,400
8,400

8,400
8,400
8,400
8,400
7,800

7,200

Monthly Discharge of Kootenay River near Bonnington Falls, for 1908.

(Drainage area, 17,800 square miles.)

Month.

DiscH.\RGE IN Second-Feet.

Maximum. Minimum. Mean. square
mile.

Kin-Ofk.

Depth in

inches

Drainage
area.

Total
in

acre-feet

.

January
February .

.

March
April
May
June
July
August
September
October . .

.

November
December.

10,200
7,500
11,800
43,200
73,000
113,000
92,000
59,900
25,200
16,400
12,200
13,800

7,800
7,200
7,000
11,800
43,200
73,000
61,700
27.000
16,900
11,400
10,200
7,200

7,200
8,600
21,700
63,800
94,100
72,100
39.700
21,300
13,300
10,300
10, 100

0-50
0-40
0-48
1-22
3-58
5-29
4-05
2-23
1-21

0-75
0-58
0-57

0-58
0-43
0-55
1-36

413
5-90
4-67
2-57
1-35
0-86
0-65
0-06

546,000
414, 0(K)

529,000
1.290.000
3,920,000
5.600,000
4,430.000
2.440.000
1,270,000
818,000
613,000
621,000
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Daily Gauge Height and Discharge of Kootenay River near Bonnington
Falls, for 1909.

1
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D\iLY G\UGE Height and Discharge of Kootenay River near Bonnington
Falls, for 1909.
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Daily Gauge Height and Discharge of Kootenay River near Bonnington
Falls, for 1910.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30,

January.

Gauge Dis-
Height . charge

Feet.

187-5
187-3
187-2
187-0
186-9

186-9
186-8
186-8
186-7
186-7

186-6
186-6
186-6
186-6
186-6

186-5
186-4
186-4
186-5
186-6

186-6
186-6
186-5
186-5
186-5

186-4
186-5
186-5
186-5
186-5

186-5

Sec.-ft.

12,200
11,400
11,000
10,200
9,900

9,900
9,600
9,6C0
9,300
9,300

9,000
9,000
9,000
9,000
9,000

8,700
8,400
8,400
8,700
9,000

9,000
9,000
8,700
8,700
8,700

8,400
8,700
8,700
8,700
8,700

8,700

February.

Gauge Di.s-

Height . charge

Feet.

186

186

186

186

186

186
186
186

186
186

186

186

186

186

186
186

186
186

186
186
186
186

185

185
185

185

Sec -ft.

8,700
8,700
8,700
8,700
8,700

8,400
7,800
7,800
7,800
7,800

7,800
8,100
8,100
8,400
8,400

8,400
8,400
8,400
8,400
8,400

8,400
8,400
8,100
7,200
7,000

7,000
7,000
7.000

March.

Gauge Dis-
Height. charge

Feet.

186

186
186
186

186

186
186
186

186

186

186

186

186

186
186

189-5

Sec.-ft.

7,200
7,200
7,200
7,200
7,200

7,800
8,100
8,400
8,700
8,700

8,700
9,000
9,300
9,600
9,900

10,600
11,400
11,800
12,200
12,200

12,200
13,400
14,6(X)

16,900
19,800

21,400
21,400
21,400
20,800
21,400

21,400

-April.

Gauge Dis-
Height. charge

Feet.

189-5
189-5
189-5
189-5
189-5

189-5
189-6
189-6
189-7
189-9

190-0
190-3
190-4
190-6
190-8

191-0

1911
191-4
191-5
191-8

192-0
192-4
192-6
193-0

193-8

193-7
194-1

194-5

195
195-2

Sec.-ft.

21,400
21,400
21,400
21,400
21,400

21,400
21,900
21,900
22,400
23,400

24,000
25,800
26.400
27,600
28,800

30,000
30.600
32,400
33,000
34,800

36,200
39,000
40,4f)0

43,200
45,300

48, ICO
51,200
54,500
59,000
60,800

May.

Gauge Dis-
Height . charge

Feet.

195

195
195

195

195

195
195

196
196

196

196
197
197

197
197

197

197
197

197
196

196
196

196

196
196

196
196

196
196

197

197-5

Sec.-ft.

63,500
66,200
66,200
66,200
66,200

66,200
67,100
69,000
71,000
73,000

76,000
79,000
80,000
82,000
83,000

84,000
84,000
84,000
82,000
76,000

70,000
69,000
69,000
69,000
70,000

72.000
73,000
73,000
73,0C0
80,000

84,000

June.

Gauge Dk-
Height. charge.

Feet.

197-8
197-8
197-8
197-7
197-6

197-6
197-5
197-4
197-5
197-3

197-

1

197-0
197-0

197-C
197-0

197-0
196-9
196-9
196-8
196-8

196-9
l%-9
196-8
196-7
196-5

196-4
196-3
196-3
196-3
196-2

Sec.-ft.

88,000
88,000
88,000
86,500
85,000

85.000
84,000
83,000
84.000
82,000

80,000
79,000
79.000
79,000
79,000

79,000
77,000
77, COO
76.000
76,000

77,000
77,000
76,000
75,000
73,000

72,000
71,000
71,000
71,000
70,000

25e—27J
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Daily Gauge Height and Discharge of Kootenay River near Bonnington
Falls, for 1910.
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Daily Gauge Height and Discharge of Kootenav River near Bonnington
Falls, for 1911.

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 .

2C ,

27 .

28 .

29..

30 .

31..

January.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

11,800
11,400
10,600
10,200
9,900

9,600
9,600
9,300
9,300
9,300

9,000
9,000
9,000
8,400
8,100

7,500
7,200
7,000
7,000
7,200

7,500
8,100
7,800
7,800
7,800

8,400
8,400
8,100
8,400
8,400

7,800

February.

Gauge Dis-
Height . charge

Feet.

186
186

186
186
186

186
186
186
186
lfi6

186
186
186
186
186

186
186

186
186
186

186
186
185

185
185

185
185

185

Sec. -ft.

7,500
7,500
7,500
7,500
7,500

7,500
7,500
7,500
7,500
7,500

7,800
7,800
7,800
7,800
7,800

7,800
7,800
8,100
8,100
8,100

8,100
7,800
6,800
6,600
6,600

6,600
6,600
6,400

March.

Gauge Dis-
Height . charge

185
185

185

185

185

185
185

185

185

185

185

185
185
185

185

185
186
186

186
186

186
186
186
186
186

187
187

187
187

187

187-9

Sec. -ft.

6,300
6,300
6,300
6,300
6,300

6,300
6,300
6,300
6,400
6,400

6,600
6,800
6,800
6,800
7,000

7,000
7,200
7,200
7,500
8,100

8,400
8,700
9,000
9,300
9,600

10,200
11,000
11,800
12,600
13,000

13,800

April.

Gauge Dis-
Height. charge

188
188
188

188
188

188
188
188
189
189

189
190
190

190
191

Feet.

188
188
188

188
188

188
188
188
188

188

188
188
188

Sec.-ft.

14,200
14,200
14,600
15,000
15,000

15,400
15,400
15,900
15,900
15,900

15,900
15,900
16,400
16,400
16,400

16,400
16,400
16,400
16,400
16,400

16,900
17,400
18,300
18,800
21,400

22,900
25.200
27,000
29,400
31.200

Mav.

Gauge Dis-
Height. charge

Feet.

191

191

191

191

192

192
192

193

193

193

193
193
193
193

193

194
194
194
194

194

m
194

194

194
194

194

194

194

194

194

Sec.-ft.

31,8C0
32,400
33,600
34,800
36,200

39,000
41,100
43,200
45,300
46,700

47, '400

48,100
48,800
48,800
49,600

50,400
50,400
51,200
52,800
54,500

55,400
56,300
56,300
55,400
55,400

54,500
54,500
54,500
54,500
54,500

54.500

June.

Gauge Dis-
Height. charge.

Feet.

194

194
195
195
195

195
196
196
196
196

196
196
197
197
197

197
198
198
198
198

198
199
199
199
199

199

199
199
199
199

Sec.-ft.

56,300
58,100
60,800
62,600
64,400

66,200
68,000
70,000
71,000
75,000

74,000
77,000
80,000
83,000
85,000

89,500
92,000
94.000
96.500
99,500

101.000
104,000
104,000
104,000
104,000

104,000
104,000
104,000
104,000
104,000
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Daily Gauge Height and Discharge of Kootenav Kiver near Bonnington
Falls, for 1911.—Con.

Day.
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Daily Gauge Height and Discharge of Kootenav River near Bonnineton
Falls, for 1912.

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.

January.



406 DEPARTMEXT OF THE INTERIOR

e GEORGE V, A. 1916

Daily Gauge Height and Discharge of Kootenay River near Bonnington
P'alls, for 1912.

—

Concluded.

Day.
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Daily Gauge Height and Discharge of Kootenaj' River at Bonnington
Falls, for 1913.

Day.
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.

186-3
186-3
186-3
186-6
186-5

186-4
186-3
186-2
186-2
186-2

186-2
186-3
186-2
186-0
186-0

186-0
186-0
185-8
186-0
185-7

185-8
185-8
185-7
185-8
185-8

185-8
185-8
186-3

186-0

186

I860

Sec.-ft

8,100
8,100
8,100
9,000
8,700

8,400
8,100
7,800
7,800
7,800

7,800
8,100
7,800
7,200
7,200

7,200
7,200
6.800
7,200
6,600

6,800
6,800
6,600
6,800
6,800

6,800
6,800
8,100
7,200
7,2C0

7,200

February.

Gauge Dis-
Height . charge

Feet.

185-6
185-9
185-9
185-8
185-7

185-6
185-7
185-6
185-8
185-7

185-6
185-6
185-5
185-3
185-3

185-6
185-6
185-6
185-6
185-7

185-8
185-5
185-8
185-6
185-6

185-6
185-5
185-4

Sec.-ft

6,400
7,000
7,000
6,800
6,600

6,400
6,600
6,400
6,800
6,6C0

6,400
6,400
6,.300
6,100
6,100

6,400
6,400
6, 400
6,400
6,600

6,800
6,300
6,800
6,400
6,400

6,400
6,.300

6,2(0

March.

Gauge Dis-
Height. charge

Feet.

185-5
185-8
185-4
185-5
185-5

185-5
185-5
185-4
185-6
185-6

185-6
185-6
185-6
185-6
185-7

185-7
185-6
185-8
185-1
185-8

155-8
185-7
186-0
185-8

18S-9

186-0
185-8
185-9
185-9
186-0

I860

Sec.-ft

6,300
6,800
6,200
6,300
6,300

6,300
6,300
6,200
6,400
6,400

6,400
6,400
6,400
6,400
6,600

6,600
6,400
6,800
5,900
6,800

6,800
6,600
7,200
6,800
7,000

7,200
6,800
7,000
7,000
7,200

7,200

April.

Gauge Dis-
Height. charge

Feet.

186-

1

186-

1

186-1

186-1

185-9

186-0
186-0
186-2
186-2

186-3
186-4
186-8
187-0
187-2

187-6
187-9
188-3
188-7
189-2

189-5
189-8

190
189-4
190-6

190-8
191-2
191-3

191-4
191-4

Sec.-ft

7,500
7,500
7,500
7,500
7,000

7,800
7,200
7,200
7,800
7,800

8,100
8,400
9,600
10,200
11,000

12,6C0
13,800
15,4C0
17,400
19.800

21,400
22,900
24.000
20,800
27,600

28,800
31,200
31,800
32.400
32,400

Gauge Dis-
Height. charge

Feet.

191-

191-

191-

191-

191-

191-5
191-4
191-4
191-5
191-7

192
192-3
192-3
192-6
192-7

192-8
193-0
193-2
193-3
193-4

193-3
193-4
193-5
193-8
194-2

194-4
194-9
195-5
196-0
196-5

197-1

Sec.-ft

33,000
33,000
34,200
33.600
33,000

33,000
32.400
32,400
.33,000

34.200

36,200
38,300
38,300
40,400
41,100

41,800
43,2C0
44,600
45.300
46,000

45,300
46,000
46, 700
48,800
52,000

53,600
58, 100
63,500
68,000
73,000

80.000

June.

Gauge Dis-
Height . charge

.

Feet.

197-5
197-9
198-5
199-0
199-2

199-4
199 -S

200-1
200-5
200-6

200-7
200-8
200-7
200-8
201-3

201-0
200-0
200-4
200-3
200-2

200-1
200-0
199-7
199-3
199-4

199-2
199-1

198-8
198-7
198-5

Sec.-ft.

84.000
89,500
96,500
104,000
107,000

109,000
114,000
119,000
125.000
126,000

128,000
130,000
128,000
130,000
137.000

132,000
118,000
124,000
122.000
120,000

119,000
118,IX)0

113,000
108,000
109,000

107,000
106,000
101.000
99.500
96,500
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Daily Gauge Height and Discharge of Kootenay River at Bonnington
Falls, for 1913.

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

Gauge Dis-
Height. charge.

Feet.

198

198

198

197
197

197

197

197

197

197

194-0

Sec.-ft.

94,000
93,000
92,000
89,500
86,500

85,000
8.S,000

83,000
81,000
79,000

76,000
77,000
76,000
73,000
71,000

70,000
68,000
65,,300
64,400
62,600

59,900
.59,000

59,000
58,100
55,400

55,400
53,600
52,800
52,000
52,000

50,400

August.

Gauge Dis-
Height. charge.

Feet.

191-2

Sec.-ft.

50,400
48,800
48,100
45.300
45,300

45..300
43,200
43,200
41,800
43,200

41,800
41,100
41,800
41,100
39,700

38,300
38,300
37,600
36,200
35,500

34,800
33,600
33,600
33,000
31,800

33,000
31,800
31,800
31,200
31,200

31,200

September.

Gauge Dis-
Height. charge.

Feet.

191

191

190

190

191

191

191

191

191

191

191

190

190

190

190

190
190

190
190

190

190

190
190
190

Sec.-ft.

31,200
30,600
29,400
29,400
30,000

30,000
30.000
.30,000

30,000
30,000

30,000
28,800
28,800
28,200
27,600

27,600
27,000
25,800
24,000
24,000

25,200
25,200
24,000
24,000
23,400

22,400
21,900
21,900
20,800
20,300

October.

Gauge Dis-
Height. charge

Feet.

189

189

189

189

189

Sec.-ft.

20,300
19,800
19,800
19,300
19,300

19,800
19,800
18,800
18,300
17,900

18,300
18,300
17,900
17,400
17,900

17,400
17,400
17,400
17,900
17,400

16,400
16,900
15,400
15,900
15,400

17,400
15,900
15,900
15,400
15,400

November.

Gauge Dis-
Height . charge

Feet.

188-0
188-2
188-0
188-0
188-0

187-8
187-7
187-7
187-8
187-8

188-0
187-7

187-7
187-7
187-6

187-8
187-8
187-8
187-2
187-8

187-8
187-8
187-8
187-8
187-7

187-7
187-7
187-7

187-8
187-7

Sec.-lt.

14,200
15,000
14,200
14,200
14,200

13,400
13,000
13,000
13,400
13,400

14,200
13,000
13,000
13,000
12,600

13,400
13,400
13,400
11.000
13,400

13,400
13,400
13,400
13,400
13,000

13,000
13,000
13,000
13,400
13,000

December.

Gauge Dis-
Height. charge.

Feet.

181-7
187-7
187-7
187-7
187-5

187-6
187-6
187-3
187-4

187-4

187-2
187-2
187-2
187-3
186-8

186-8
186-7
186-7
186-6
186-5

186-5
186-4
186-3
186-3
186-6

186-5
186-2
186-2
186-3
186-3

186-2

Sec.-ft.

13,000
13,000
13,000
13,000
12,200

12,600
12,600
11,400
11,800
1 1 , 800

11,000
11,000
11,000
11,400
9,600

9,600
9,300
9,300
9,000
8,700

8,700
8,400
8, 100
8,100
9,000

8,700
7,800
7,800
8,100
8, 100

7,800

Monthly Discharge of Kootenay River near Bonnington Falls, for 1913.

(Drainage Area 17,800 square miles).

Month.

Discharge in Second-Feet.

Maximum. Per .square

mile.

Run-Off.

Depth
in inches

on
Drainage

area.

Total in

acre-leet.

January
February .

.

March
April
May
June
July
August
September
October .

.

November
December.

9,000
7,000
7,200

32,400
80,000
137,000
94,000
.50,400

31,200
20,300
15,000
13,000

6,600
6,100
5,900
7,200

32,400
84,000
50,400
31,200
20,300
14,600
11,000
7,800

7,490
6,490
6,610
15,800
44,600
114,000
70,200
38,800
26,700
17,600
13,300
10,200

0-42
0-36
0-37
0-89
2-51
6-40
3-94

218
l-,50

0-99
0-75
0-57

0-48
0-38
0-43
0-99
2-89
7-14

4 ,54

2-5
1-67
1-14
0-84
0-66

461,000
360,000
406, 0(H)

940,000
2,740,000
6,780,000
4,320,01W
2,390,IH10

1,590, (MX)

1,080,000
791,000
627,000
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Daily Gauge Height and Discharge of Kootenav River near Bonnington
Falls, for 1914.

Day

January.

Gauge Dis-
Height. charge.

Februarv.

Gauge Dis-
Height. charge

March.

Gauge Dis-
Height. charge.

April.

Gauge Dis-
Height . charge.

Mav.

Gauge Dis-
Height. charge.

June.

Gauge Dis-
Height. charge.

Feet.

1

2
3

4
5

«
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

186
186
186
186
186

186

186

187

187
187

187
187
187
187
187

187

187
187
187

187

187
187
187

187
187

187
187

186
186
186

Sec. -ft.

7,800
8,100
7,800
8,100
8,100

8,100
9.300
10,200
10,200
11,000

11,400
11,800
11,400
11,400
11,800

13,000
13,000
11,400
11,400
11,400

11,400
11,400
10,200
10,200
10,200

10,200
10,200
9,600
9,600
9,600

9.600

Feet.

186
186

186
186

186

186

186
186
186

186

186
186
186
186
186

186
186
186

186
186

186
186
186
186
186

186

185
186

Sec.-ft.

9,300
9,.300
9,000
8,700
9,300

8,700
8,400
9, 30 J
8,700
8,400

8,400
8.100
8,100
8,100
8,400

8,100
8,100
7,800
7,500
7,500

8,100
7,800
7,800
7,500
7.800

7.200
7,000
8,100

Feet.

186
186
186
186
186

186
186

186

186
186

186
186
186
186
186

186
186
186
186
186

186
186
187
187
187

187

187
187
187
187

187-2

Sec.-tt.

7,800
7,500
8,100
7,800
9,300

8,100
7,800
8,100
7,800
7,500

7,500
7,500
7,800
7.800
8,400

8,100
8,100
9,000
9,600
9,600

9,600
9,900
11,400
11,400
11,400

11,800
11,800
11,800
12,200
11,400

11,000

Feet.

187

187
187

187
187

187
187

187
187
188

188
188
188
189
189

189
189
190
193
190

190
191

191

191

191

Sec. -ft.

11,800
11,800
11,800
11,800
11,800

11,800
12,200
13,400
13,800
14,600

15,400
16.400
16.900
18,800
20,300

21.900
22,900
24,000
26,400
28,200

28,800
30.000
31,800
31,800
33,600

34,800
34,800
36,200
36,200
36.900

Feet.

192

192
192
192

192

193

193
193

193
193

194
194
194
194
194

195
195
195
195

195

196
196
196
196
196

196
196
196
196
197

196-8

Sec.-ft.

37.600
38,300
39,000
41,800
42,500

44,600
46,000
46,700
48,100
49,600

51,200
52,000
52,800
55,400
57,200

59,000
61.700
64,400
66,200
67.100

70,000
71,000
71,000
73,000
75,000

76,000
76,000
75,000
77.000
79,000

76,000

Feet.

196
196
196
197

197

197
197

197
197
197

197
197
197
107
197

197
197
197

197
197

197

197
197
197
197

Sec.-ft.

76,000
76,000
76,000
80,000
82,000

84,000
84,000
85,000
85,000
85,000

83,000
82,000
81,000
81,000
82,000

80.000
81,000
82,000
84,000
86,500

88,000
88,000
88,000
86,500
88.000

88.000
85,000
83,000
83,000
82.000
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KooTENAY River near Bonnington Pool (3076).

Location.—At the upper end of Bonnington or Slocan pool, one quarter

mile from South Slocan, 12 miles from Nelson, and about 13 miles from the

mouth. Nelson district.

Records Available.—June to December, 1914.

Climatic Conditions.—The climatic conditions are similar to those at Nelson

(see Kootenay river near Nelson.)

Gauge.—Three vertical staff gauges, 10 feet long, have been used and read

by Mr. John Anderson of South Slocan.

Method of Compilatioji.—Bonnington pool is above the mouth of Slocan

river, and the same method of compilation is used as on Kootena}' river at

Bonnington falls, q.v. For more complete information see report in part 2

called "Compilation of data on Kootenay river between Kootenay lake and the

mouth."

Accuracy.—^These results should be within 15 per cent.

D\iLY Gauge Height and Discharge of Kootenav River near Bonnington
Pool, for 1914.

Day.
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Daily Gauge Height and Discharge of Kootenay River near Bonning-
ton Pool, for 1914

—

Concluded.

July.

Gauge
Height.

Dis-
charge .

August.

Gauge
Height.

Dis-
charge

September.

Gauge
Height

.

Dis-
charge

October.

Gauge
Height.

Dis-
charge .

November.

Gauge
Height

Dis-
charge .

December.

Gauge
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.

15

15

15

15

15

15
15

15

15

15

15

15

15

15

15

14

14

14

14

14

13

13

13

13

12

12

12

11

11

11

Sec.-ft.

84,700
84,000
83.200
82,500
83,200

84,700
84,700
84,700
84,000
83,200

82,500
81,700
81,700
81,000
81,000

80,200
80,200
79,500
77,900
75,000

72,100
70,700
68,600
66..500

64,400

61,500
59,400
58,000
56,000
54,100

54,100

Feet.

10-8
10-6
10-4
10-2
10-0

9-8
9-6
9-4
9-2
9-0

8-6
8-24
814
7-94

7-94
7-84
7-74
7-54
7-44

7-34
7-24
7-44
7-24
7-04

6-84
6-64
6-54
6-44
6-34

614

Sec.-ft.

51,500
50,200
88,800
47,500
46,200

44,900
43,600
42,400
41,200
40,000

38,800
37,600
35,500
35,000
33,800

33,800
33,300
32,700
31,600
31,000

30,500
29,900
31,000
29,900
28,800

27,700
26,600
26,100
25,500
25,000

24,000

Feet.

604
5-94
5-74
5-64
5-44

5-44
5-44
5-44
5-44
5-44

5-44
5-34
5-34
5-24
5-24

5-24
514
5-04
5-04
5 04

504
509
5-09
509
5- 14

514
514
5- 15

5-15
514

Sec.-tt.

23,500
23,000
22,000
21,500
20,500

20,500
20,500
20,500
20,500
20,500

20,500
20,000
20,000
19,500
19,500

19,500
19,000
18,600
18,600
18,600

18,600
18,800
18,800
18,800
19,000

19,000
19,000
19,000
19,000
19,000

Feet. Sec.-ft.

19,000
19,000
19,000
19,000
19,000

19,000
18,800
18,600
18,600
18,400

18,100
17,900
17,600
17,600
17,400

17,100
17,100
17,600
18,100
18,100

18,100
18,100
18,100
18,100
18,100

18,100
17,900
17,900
17,600
17,600

17,600

Feet. Sec.-ft.

18, 100

18,100
18,200
18,400
21,000

21,500
21,800
22,000
22,200
23,000

23,000
22,800
22,500
22,500
22,800

22,200
22,200
21,500
21,200
21,000

20,500
20,000
19,500
19,200
19,000

19,000
19,000
18,800
18,100
17,900

Feet.

4
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Climatic Conditions.—The precipitation at Nelson, from December 1, 1913,
to November 30, 1914, was 27.6 inches. This may be considered slighth' less

than usual. Considerable rain generalh' falls from spring till the end
of June. July and August, and sometimes September, are usually dr}' months.
October and November are generally unsettled, but not cold. The winters are
mild. The thermometer seldom goes below zero, and then possibly only for one
night during the winter. The average temperature throughout the winter is

about 30° F. The precipitation through the winter months is fairh' hea\'y,

sometimes snow, sometimes rain. The lake no doubt has an effect on the climate.
One effect of the lake is very apparent in that the river below the lake seldom, if

ever, freezes. The main lake never freezes, and the west arm, on which Nelson
is situated, only occasionally.

Gauge.—The gauge is a vertical staff, 20 feet long, .situated on AstW's
wharf, and read daily by Mr. F. A. Lidgate of Nelson.

Method of Compilation.—As in the ease of Kootenay river at Bonnington
falls and at Bonnington pool, discharges for the Nelson gauge are determined
by subtracting the discharges of Slocan river from discharges of Kootenay
river near Glade. To compensate for the inflow to Kootenay river below the
outlet of the lake and above Glade, the discharge is reduced by 1 per cent.

Daily Gauge Height and Discharge of Kootenav River near Nelson, for

1913.

D.\Y.

Januarv,

Gauge Dis-
Height . charge

Februarj-.

Gauge Dis-
Height. charge

March.

Gauge Dis-
Height . charge

April.

Gauge Dis-
Height . charge

Mav.

Gauge Dis-
Height. charge

June.

Gauge Dis-
Height. charge.

Feet.

1
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Daily Gauge Height and Discharge of Kootenay River near Nelson, for

1913 .

—

Concluded.

July.

Gauge Dis-
Height, charge.

August.

Gauge Dis-
Height. charge.

September.

Gauge Dis-
Height . charge

October.

Gauge Dis-
Height, charge

November.

Gauge Dis-
Height. charge

December.

Gauge Dis-
Height. charge.

Feet.

15-6
15-4
15-2
15-0
14-65

14-1
13-9
13-6
13-5

13-2
13-0

12-4
12-2

11-7
11-45
11-05
10-85

10-4
10-2
10-1
10-0
9-85

9-4
9-3
9-1

Sec.-ft.

96,100
94,600
93,100
91,600
88,800

86,800
84,700
83,200
81,000
80,300

78, 100
76,700
74,500
72,300
70,900

67,400
65,600
62,800
61,400
59,800

58,300
56,900
56,200
55,600
54,600

54,200
52,900
51,600
50,900
49,600

48,300

Feet.

8-7
8-6

8-3'

8-2

8-05
8-0
7-9
7-8

7-6
7-5
7-4
7-3
7-3

7-2

7-6'

6-8
6-7

6-6
6-5
6-4

6-1

6-0
6-0
6-0
5-9
5-8

Sec.-ft.

47.000
46,400
45,500
44,500
43,900

43,000
42,700
42,100
41,.500

40,900

40,300
39,700
39,100
38,500
38,500

37,900
37,300
36,700
35,500
34,900

34,3C0
33,800
33,200
32,400
31,500

31,000
31,000
31,000
,30,400

29,800

29,800

Feet.

5

5

5

5

5

5
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Daily Gauge Height and Discharge of Kootenay River near Nelson,
for 1914.

Day.

January.

Gauge Dis-
Height . charge

February.

Gauge Dis-
Height . charge

March.

Gauge Dis-
Height. charge

April.

Gauge Dis-
Height . charge

May. June.

Gauge Dis- Gauge Dis-
Height charge. 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.

MMMMM
1-2

1-4

1-5
1-7
1-9

1-95
2-0
2.0
2-0
2-0

2-0
2-0
2-0
2-1
2-0

1-9

1-9
1-8
1-7

1-7

1-7
1-7

1-8

1-75
1-7

1-7

Sec.-ft.

8,050
8,050
8,050
8.050
8,0.50

8,350
8,9.5C

9,.300
10,100
10,900

11,100
11,400
11,400
11,400
11,400

11,400
11,400
11,400
11,800
11,400

10,900
10,900
10,500
10, 100

10, 100

10,100
10,100
10,500
10,300
10, 100

10,100

Feet.

1-6

1-5

1-3
1-2M
1-0

1-0

10
1-0

1-0

10
1-0

1-0

10
0.95

0-9
0-9
0-9
0-9
0-8

0-8
0-8
0-8
0-8
0-8

0-9
0-9
0-9

Sec.-ft.

9,700
9.300
8,6.50

8,3.50

8,050

7,750
7, 7,50

7,750
7,750
7.750

7,750
7.750
7,7.50

7,750
7,600

7,450
7,450
7,450
7,450
7,150

7,150
7,150
7,150
7,150
7, 1.50

7,450
7,450
7,450

Feet.

0-9
0-9

C-9
0-9
0-95

0-95
0-95
0-98
1-0

1-C

1-0

1-0

10
10M
1-2

1-3
1-4

1-5
1-6

1-7

1-75
1-8
1-8
1-85

1-9
2.0

20
1-95
1-9

1-9

Sec.-ft.

7,450
7,4.50

7,450
7,450
7,6C0

7,600
7,600
7,690
7,750
7,750

7,750
7,750
7.750
7,750
8,050

8,-3.50

8,650
8,9.50

9,.300
9,700

10,10c
10,300
10,5CC
10,500
10,700

10,900
11,400
11,400
11,100
10,900

10,900

Feet.

1-9

1-9

2-0

20
2-04

2-10
2.20
2-45
2-55
2-60

2.90
3-00
3-10
3-50
4-00

4-40
4-60
4-80
5-10
5-40

5-60
5-80
6.00
6-20
6-30

6-40
6 -.50

6-60
6-70
6-80

Sec.-ft.

10,900
10,900
11,400
11,400
11,600

11,800
12,200
13,200
13,700
13.900

15,400
15,900
16, .300

18,300
20,700

22,600
23,600
24,600
26,200
27,7C0

28,800
29,800
31,000
.32,0C0

32,600

33,200
33,800
34,300
34,900
35,.50C

Feet.

6-90
7-10
7-50
7-90
8-10

8-20
8-40
8-70
8-90

905

9-20
9-40
9-70
9-90
10-40

10.70
11-05
11-40
11-80
12-00

12-20
12-40
12-60
12-80
13-00

13-20
13-20
13-25
13-25
13-20

13-10

Sec.-ft.

36, 100
37,.300
39,700
42,100
43,300

43,900
45, 100

47,000
48,300
49.300

50,200
51,600
53,500
54,900
58,300

60,400
62,800
65,300
68,100
69,500

70,900
72,3C0
73,8C0
75.200
76,700

78,100
78, 100

78.400
78,4C0
78,100

77,400

Feet.

13-00
13-15
13-15
13-70
13-90

14-00
14-10

14 10

14-10
14-00

13-90
13-80
13-70
13-70
13-80

13-80
13-95
14-15
14-45
14-60

14-60
14-70
14-70

14-6C
14-50

14-40
14-20
14-10
13-90
13-90

Sec.-ft.

76,700
77,700
77,700-

81.700
83,200

84.000
84.700
84.700
84.700
84.000

83.200
82.400
81.700
81.700
82.400

82,400
83.600
85,00C
87.400
88. SCO

88.500
89.2C0
89.2C0
88.500
87,800

87,000
85,400
84.700
83,200
83.200

25e—28
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Daily Gauge Height and Discharge of Kootenay River near Nelson, for
1914.

—

Concluded.

Day.
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KooTENAY River near Glade (3014).

Location.—Ten miles from the mouth below the mouth of Slocan river;

16 miles from Nelson at the ferry cable near Glade B.C. Nelson district.

Records Available.—July, 1913, to December, 1914.

Climatic Conditions.—The climatic conditions are similar to those at Nelson.
(See Kootenay river near Nelson.) The river is open all the 3'ear round.

Gauge.—Four 5-foot gauges reading from to 5 feet, 5 to 10 feet 10 to 15
feet and 15 to 20 feet are used and read twice daily by F. Striloiff of Glade.

Channel.—The channel is straight for one half mile above and below
section and very uniform. There are riffles 1,000 yards above and below the
section which is ideal for metering purposes.

Discharge Measurements.—Seven measurements in 1913 and seven in 1914
were made from a cable car used on the ferry cable.

Accuracy.—Accurate gauge readings are obtained, accurate measurements
were taken and the gauge height-discharge curve is very satisfactory. The
results at this station are considered to be within 5 per cent.

Daily Gauge Height and Discharge of Kootenay River near Glade, for 1914.

Day.

1

2

3

4

5

6

7

8

9

10

U
12

13

14

15

16

17

18

10

20

21

22
23
24.

2S.

26
27.

28.

29
30.

31

Januarj-.

Gauge Dis-
Height. charge

Feet.

1-55

lo.5
1-55

1-6.5

1-65

1-85
2 -.35

2-50
2-45
2-50

2-6.5

2-65
2-65
2-65
2-65

2-65
2-55
2-45
2-45
2-45

2-35
2 -.35

2-25
2-25

2<lfi

215

Sec.-ft.

8,700
8,700
8,700
9,100
9,100

9,900
11,800
12,300
12,100
12,.300

12,900
12,900
12,900
12,900
12,900

13. 100

13,400
12,900
12,,5(K)

12,.500

I2,9(HI

12,,5(MI

12,200
12,200
12,2(M)

1 1 , N(HI

ll,K(H)

11.4(10

11,40*1

11,000

11,000

February.

Gauge Dis-
Height. charge

Feet.

2-25
2-25
2-35
2-35
215

2-05
1-85

1-85
1-75

1-75

1-75
1-65

1-65

1-65

1-65

1-65

l-,55

1,55

1.55
1-55

1,55
1-55
1-45
1-45

145

1 45
I 45
1-45

Sec. -ft.

11,400
11,400
11,800
11,800
11,000

10.700
9,900
9,900
9,5(X)

9,500

9,500
9, 100

9, 100

9, 100

9,100

9, 100

8,7(K)

8.700
8,700
8.700

8. 7(H)

8,700
8,330
8,330
8,330

8,330
8,3.30

8,330

March.

Gauge Dis-
Height. charge.

Feet.

1-55
1-45
1-45
1-55
1-55

1-55
1-55
1-55
1-60
1-60

1-60
1-60
1-60

1-60

1-70

1-80
1-80

2-10
2-10
2-30

2-30
2-36
2-40
2-,50
2-60

2-70
2-70
2-70
2-70
2-IH)

2-60

Sec.-ft.

8,700
8,330
8.330
8,700
8,700

8,700
8,700
8,700
8,9C0
8,900

8,900
8,900
8,900
8,900
9,300

9, 7(H)

9, 7(H)

10.9(H)

10,9(K)

11,000

II, (UH)

II, 8(H)

I2,(HH)

12.3(H)

12.7(H)

13,100
13, UH)

13, UH)

13, UH)

I2,71H)

12, 7(K)

April.

Gauge Dis-
Height. charge

Feet.

2-7
2-7
2-7
2-8
2-7

2-95
3-25
3-45
3-55
3-8

3-95
4-15
4-50
4-85
5-35

5-75
5-90
6-10
6-30
6-80

6-80
6-90
7-20
7-40
7-50

7-80
7 -SO

7-.M)

7-lH)

M-tM)

Sec.-ft.

13,100
13.100
13,100
13,500
13,100

14.200
15,400
16,200
16,600
17.700

18.400
19.250
2(),iH)0

22,6lH)

25,500

27, 8(H)

28, 7(H)

29.9(H)

3I,21H)

34.300

34..3(H)

35, (HH)

37, (HH)

38.3(H)

39, (HH)

4I,I(HI

41, UK)

41, UH)

4I,S(H)

42.500

May.

Gauge Dis-
Height. charge.

Feet.

8-10
8-40
8-80
8-95
9-35

9-50
9-5
9-85
10-1

10-3

10-4
10-6
10-8

11 ()5

11-35

11-75
11-95

12 15

12 30
12 5

12-7
12-9

13 05
13-3

13 45

13-5

13 45
13 45
13 35
13-25

Sec.-ft.

43,200
45.400
48,400
49,500
52,600

53.800
53,800
56.600
58,600
60,300

61.100
62.8(H)

64,500
66,6(X)

69, 4(H)

73, (HH)

74, 9(H)

76, 8(H)

78, 2(H)

80,(KX>

81.9(X)

8:1, MX)
85, 2(H)

87, 6(H)

89, UH)

S9.«(H)

89, UH)

89, UH)
.S8. UH)

87,2tH)

Hfl.TDO

June.

Gauge Dis-
Height. charge.

Feet.

13-4
13-6
14-1

14-2
14-2

14-2

141
14-0
13-9
13-95

13-8
13-75
13-75
13-85
14-05

14 2

14 4

14 55
14-7

14 7

14 65
14-6

14 5

14 4

14 3

14 3

14 2

14 05
13 95
13 S5

Sec.-ft.

88,600
90,600
95.600
96,600
96.600

96.600
95,600
94,600
93,600
94,100

92,6(X)

92. 100

92, UX)

93.1(X)

95,100

96.6(X)

98.6(X)

l(X),(XX)

102, (HX)

102. (XX)

102, (XX)

10 1. (XXI

99,6lX)

98. (HX)

»7.6(X»

»7,fl(X)

96. (hX)

95. I(X)

94.I(XI

93. UX)

25E—28 J
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Daily Gauge Height and Discharge of Kootenaj'^ River near Glade, for

1914.

—

Concluded.

Day.

I

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

July.

Gauge Dis-
Height . charge

10-05

Sec. -ft.

93,100
92,600
93,100
93, 100

93, ICO

93, 100

93,6)0
93,100
92,100
91,600

91,100
89,600
89,600
89,100
88,600

88, 100

86,200
84,700
83,300
81,000

79, 100

76,800
75,400
73,000
69,400

68,900
67, 100

60,700
60,300
60,300

58,200

August.

Gauge Dis-
Height. charge

Sec.-ft.

57,400
56,200
54,600
53,000
51,400

49,900
48,400
47,600
46,800
45,400

43,900
42,500
41,800
40,400
39,000

37,700
36,300
35,700
35,700
33,700

32,400
31,800
31,800
31,800
31,200

29,900
29,.300
28,700
28, 100

27,500

26.900

September.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

26,400
25,800
25,200
24,600
24,100

23,500
22,900
22,400
21,900
21,400

20,900
20,900
20,400
19,500
19,500

19,.500
19,500
19,800
20,200
20,200

20,000
20,000
20,000
20,000
20,200

20,400
20,400
20,400
20,600
20,400

October.

Gauge Dis-
Height. charge

Feet.

4-0

Sec.-ft.

20,400
20,400
20,200
20,000
20,000

20,000
19,800
19,500
19,500
19,500

19,.500
19,000
18,600
18,600
18,600

18,600
18,100
19,000
19,500
19,000

19,500
19,.500

19,,500

19,500
19,200

19,000
19,000
19,000
19,000
19,030

18,600

November.

Gauge Dis-
Height. charge

Feet. Sec.-ft

19,200
19,800
20,200
20,600
22,200

22,900
23,500
24,600
24,100
25,200

25,200
25,200
25,800
25,200
25,200

25.200
24,600
24,100
23,500
22,600

21,900
21,000
21,200
20,900
20,400

20,400
20,400
19,800
20,000
20,000

December.

Gauge
Height.

Feet.

Dis-
charge

Sec.-ft.

19,500
19,000
19,000
19,000
18,600

18,600
18,600
17,700
17,300
16,900

16,400
15,600
14,800
14,400
14,000

13,500
13, 100

12,700
12,700
12,000

11,600
11,600
11,200
11,200
11,200

11,200
11.000
10,900
10,900
10,500

10,.500

Discharge Measurements of Kootenay River near Glade, B.C., for 1914.

Date.
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Monthly Discharge of Kootenay River near Glade, for 1914.

(Drainage area, 19,100 square miles.)

419
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Daily Gauge Height and Discharge of Nakusp Creek River near Nakusp,
for 1914.

Day.
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Daily Gauge Height and Discharge of Nakusp Creek River near Nakusp,
for 1914.

Day.
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Pend D'Oreille River near Waneta (3017).

Location.—The gauging sectiofi is located 9 miles above the mouth at

Waneta, near Mr. A. G. Lang's ranch.

Records Available.—May, 1913, to December, 1914.

Climatic Conditions.—The precipitation is light over practically the whole
Pend d'Oreille drainage. At the mouth (Waneta), from December 1, 1913,

to November 30, 1914, the precipitation was 27-2 inches. The summers are

hot and fairly dry. The winters are mild, the temperature seldom going below
zero. The river in Canada seldom freezes over, and frazil ice is not often a
serious factor.

Gauge.—Staff gauges are used and read two or three times a week, except

during high water, when they are read daily, by Mr. A. C. Lang.

Channel.—The Pend d'Oreille, during its course through Canada, is very
torrentuous, and there is no favourable metering section. The section chosen
is very fast in high water, satisfactory at low water stages, and appears to have
a permanent control.

Discharge Measurements.—Five measurements were made in 1914, and twelve
in 1912 and 1913.

Accuracy.—-The gauge readings are somewhat infrequent; the stream is

flashy during May and June. The measurements, except at low water, are only
surface measurements. The results in May and June cannot be guaranteed
closer than 15 per cent and, during the other months, 10 per cent.

Discharge Measurements of Pend D'Oreille River near Waneta B.C.,

for 1914.

Date.
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Daily Gauge Height and Discharge of Pend D'Oreille River near Waneta,
for 1914.

Day.

Januarj-.

Gauge Dis-
Height. charge

Februarj'. March.

Gauge Dis-
Height . charge

Gauge Dis-
Height. charge

April.

Gauge Dis-
Height. charge

May.

Gauge Dis-
Height. charge

June.

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.

21
2-1
2-1
2-3
2-5

2-8
2-9

31
3-3
3-3

3-3
3-3
3-3
3-3
3-3

3-2
3-2
3-2
3-2
3-2

31
31
31
31
3-1

3-1

31
3-0
30
30

Sec.-ft.

10,600
10.600
10,600
10,900
11,300

11,900
12,100
12,600
13,000
13,000

13,000
13,000
13,000
13,000
13,000

12,800
12,800
12,800
12.800
12,800

12,600
12,600
12,600
12,600
12,600

12.600
12,600
12,300
12,300
12,300

Feet.

2-9

2-2

2-4

2-5

2-5

2-8

Sec.-ft.

11,900
11,600
11,300
10,800
10,300

9,800
10,000
10,200
10,400
10,700

10,800
10,900
11,000
11.100
11,200

11,300
11,300
11,200
11,100
11,100

11,100
11,200
11,300
11,300
11,300

11.500
11.700
11.900

Feet.

3-4

3-5

5-4

5-21

30 12,300

Sec.-ft.

12,100
12,300
12,600
12,800
12.900

13.000
13,100
13,200
13,300
13,400

13,500
13,600
13,600
13.700
13,800

13,900
14,400
15,900
15,500
16.100

16,500
16.900
17.300
17,600
18,000

18.400
18,800
18.600
18.400
18.200

18,100

Feet.

6-9
7-0

9-7

Sec.-ft.

18,000
17,000
17,900
18.400
18.900

19.400
20,000
20.800
21,600
22.500

23,400
23.800
25,200
26,600
27,700

28,800
30.000
31.200
32,000
32,800

33,600
34,500
35.400
36,300
37.200

38.000
38,800
59,600
41,000
42.500

Feet.

12 2

12-0

14-

1

17-6

180

18-3

18-5

Sec.-ft.

44.000
44,300
44,600
44.900
45.200

46.300
47.400
48.500
49,500
50.500

51.500
52.600
55,200
57,800
60,500

61,300
62,100
62.900
63,700
64,500

66,500
68,500
70,600
71,300
72.000

72,700
73,100
73,500
74,000
74.500

75,500

Feet.

18-6
18-9

18-4

17-9

17-5

16-7

16-

1

15-5

14 7

Sec.-ft.

75,800
76,000
77,800
76, SCO
75.900

75,000
75,000
75,000
75.000
74,200

73.500
72,800
72.100
71.500
71.000

70,500
70,000
68,5C0
67,000
65.600

64.500
63.500
62.500
61.700
60.900

60.200
59,500
58.500
57.500
56.500

55.500
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Daily Gauge Height and Discharge of Pend D'Oreille River near
Waneta, for 1914.

—

Concluded.

Day.
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Sawmill Creek near New Denver (3025).

Location.—Station is at bridge at mouth. Nelson district.

Records Available.—April to December, 1914.

Climatic Conditions.—The summers are hot and fairlj' dry, though some-
times the precipitation is heavy. The winters are quite mild, the thermom-
eter seldom going below zero. (Slightly colder than Nelson.) The creek freezes
over for a week or so at a time during a cold spell.

Gauge.—Vertical staff enamel gauge, read dail}- from April to December,
1914, by Mr. G. R. Nicol, of the Steelite Powder Company, Ltd.

Channel.—Very rocky. Not liable to shift.

Discharge Measurements.—Six measurements were made in 1914.

Accuracy.—The 1914 results should be within 15 per cent.

General.—Saw-mill creek rises on the slopes of the Valhalla and Ruby Moun-
tains, and flows eastward, emptying into Slocan lake at a point directlj^ opposite
New Denver. It drains a well-timbered area of about 21 square miles. It

has been utilized for power for a saw-mill at its mouth, and may in future
be used to generate power for the Steelite Powder Compan3''s plant, situated
at the mouth.

Discharge Measurements of Saw-mill Creek near Slocan Lake opposite New
Denver, for 1914.

Date.
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Daily Gauge Height and Discharge Saw-mill Creek, near
New Denver, B.C., for 1914.

Day.
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Daily Gauge Height and Discharge Saw-mill Creek, near
Xew Denver, B.C., for 191-i.

Day.
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Climatic Conditions.—Similar to Nelson. (See Kootenay river, near Nelson.)

Gauge.—Vertical staff gauge fastened to the bridge cribbing and read
daily by Mr. Paul Peterson of Crescent Valley.

Channel.—Straight above and below the section and inclined to shift-

One side of the channel is generally filled with logs during the summer. The
control is not satisfactory.

Discharge Measurements.—Seven measurements were made in 1913 and
five in 1914.

Accuracy.—The results during medium and low stages should be within
10 per cent or 15 per cent, but the high water results cannot be guaranteed.

General..—By subtracting the discharge of Slocan river from the discharge

of Kootenay river near Glade, the discharge of Kootenay river at Bonnington
pool and Bonnington falls is obtained. By subtracting 1 per cent of the dis-

charges at Bonnington pool or Bonnington falls the discharge of Kootenay
river near Nelson is obtained.

Discharge Measurements of Slocan River, near Crescent Valley, for 1914.

Date.



BRITISH COLl'MBIA HYDKOGRAPEIC SURTET

SESSIONAL PAPER No. 25e

429

Daily Gauge Height and Discharge of Slocan River near Crescent Vallej-,

for 1914.

Dav.

Januarj-.

Gauge Dis-
Height . charge

February.

Gauge Dis-
Height . charge

March. April.

Gauge Dis-
Height . charge

Gauge
,

Dis-
Height. '.tharge

Ma.v.

Gauge I Dis-
Height . charge

June.

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.

3-4
3-5
3-5
3-6
3-7

40
4-8
4-7
4-5
4-4

40
40
40
40
4-0

4-0
4-0
3-9
3-7
3-8

3-9
3-9
3-8
3-6
3-7

Sec.-ft.

850
900
900
970

1,040

1,240
2,090
1,980
1,750
1,650

1,550
1,440
1,340
1,340
1,340

1,240
1,240
1,240
1,2«)
1,240

1,240
1,240
1,170
1,040
1,100

1,170
1,170
1,170
970

1,040

Feet. Sec.-ft.

1,100
1,100
1,240
1,170
1,100

1,170
1,170
1,170
1,170
1,170

1,100
1,040
970
970
970

970
1,040
970
970
970

970
970

1,040
970
970

970
970
970

Feet.

3-8 1,100 4-1

Sec.-ft.

970
970
970
900
900

900
900
750
750
750

750
800
800
800
800

850
850

1.240
1,240
1,240

1,240
1.240
1,240
1,340
1,340

1,240
1,240
1,240
1,340
1.340

1.340

Feet. Sec.-ft.

1,340
1,.340

1,.?40

1,340
1,440

1,550
2.440
2,550
2,550
2,670

2,570
2,780
3,500
3,740
4,340

4,950
4,760
4,340
4,820
4,950

4.700
3,980
3,860
3,860
3,860

3,860
3,860
3,760
3,620
3,740

Feet.

6-4
7-2
7-7
7-6
7-3

7-05
70
7-2
7-6
8-1

7-75
7-8
8-1
8-3
8-65

9-3
9-3
9-1
9-1
9-0

9-0
9-1
9-1
9-2
9-65

9-2

91
8-75
8-2
8-2

8-6

Sec.-ft.

3,980
4,950
5,570
5,450
5,070

4,760
4.700
4.950
5,450
6,080

5,630
5.670
6.080
6,330
6,770

7.630
7,630
7,360
7,360
7,220

7,220
7,360
7,360
7,5C0
8,120

7.500
7.360
6,900
6.200
6.200

6,710

Feet.

9-05
9-40
11-40
11-85
11-00

10-20
10-00
9-7
9-25
9-40

9-15
9-10
9-25
9-65
10-00

10-35
10-7
10-55
10-5
10-0

9-7
9-25
9-0
8-7
8-35

8-75
8-75
8-75

SecAt.

7.290
7.770
10.800
11.700
10,100

8.900
8.600
8,190
7,570
7,770

7,430
7,500
7,570
8,120
8,600

9.110
9,640
9,410
9,340
8,600

8.190
7.560
7.220
6.840
6.390

6.900
6.900
6.900
6.960
7.360
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Daily Gauge Height and Discharge of Slocan River near Crescent Valley,

for 1914.

—

Concluded.

July.

Gauge- Dis-
Height . charge

,

August.

Gauge Dis-
Height. charge.

September.

Gauge Fis-
Height. charge.

October.

Gauge Dis-
Height. charge

November.

Gauge Dis-
Height . charge

.

December.

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.

7,420
7,500
7,980
8,120
8,120

8,120
8,120
8,050
7,630
7,630

7,630
7,630
7,630
7,500
7,500

6,840
6,260
6,140
6,010
5,130

4,880
4,700
4,340
4,340
3,860

3,740
3,620
3,500
3,500
3,620

3,500

Feet. Sec.-ft.

2,780
2,780
2,780
2,670
2,670

2,670
2,550
2,780
2,670
2,670

2,550
2,550
2,550
2,440
2,320

1,650
1,650
1,6.50

1,650
1,550

1,550
1,550
1,550
1,440
1,440

1,440
1,440
1,440
1 , 440
1,340

Feet. Sec.-ft.

1,340
1,.340

1,240
1,240
1,240

1,240
1,240
1,240
1,240
1,240

1,240
1 , 240
1,240
1,240
1,240

1,240
1,240
1,340
1,490
1,550

1,550
1,550
1,550
1,550
1,550

1,550
1,650
1,650
1,6.50

1,650

Feet.

41 1,340

Sec.-ft.

1,650
1,650
1,650
1,650
1,550

1,550
1,.5.50

1 , 440
1,440
1,440

1,440
1 , 440
1,440
1,440
1,440

1,440
1,440
1,550
1,6.50

2,320

2,320
1,650
1,650
1,550
1,550

1,550
1 , 550
1,550

1 , 550
1,650

1,650

Feet. Sec.-ft.

2,320
2,550
2,440
2,440
2,440

2,440
2,440
2,320
2,320
2,320

1,650
1,6.50

2,320
1,650
1,650

1,650
1,550
1,550
1,550
1,550

1,550
1,440
1,440
1,440
1,440

1,440
1,440
1,440
1,440
1,440

Feet.

3-3

Sec.-ft.

1,440
1,440
1,440
1,340
1,340

1,340
1,240
1,240
1,240
1,240

1 , 240
1,240

8.50

850
800

800
800
750
750
750

750
750
750
750
750

800
800
800
800
800

800

Monthly Discharge of Slocan River near Crescent Valley, for 1914.

(Drainage area, 1,300 square miles.)

Month.

January
February..
March
April
May
June
July
August
September
October .

.

November
December.

Discharge in Second-Feet.

2,090
1,240
1,340
4,950
8,120
11,700
8,120
2,780
1 , 650
2,320
2,550
1,440

Minimum.

850
970
750

1,340
3,980
3,390
3,.500
1,.340

1 , 240
1,440
1,440
750

Mean.

1,260
1,050
1,040
3,280
6,360
8,170
6,150
2,050
1,390
1,590
1,840

Per
square
mile.

0-97
0-81
0-80
2-52
4-89
6-29
4-73
1-58

107
1-22
1-42
0-76

Run-Off.

Depth
in inches

Drainage
area.

M2
0-84
0-92
2-81
5-64
7-02
5-45
1-82

119
1-41

1-.58

0-88

Total
in

acre-feet.

77,500
58,300
64,000
195,000
391,000
486,000
378,000
126,000
82,700
97,800
109,000
60,800

AcCURACT.
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Akolkolex River near Wigwam (3000).

Location.—Section 35, township 21, range 1, west 6th, about 1 mile from
Wigwam, where the wagon road crosses the river just above the falls. Revel-
stoke District.

Records Available.—From May 1, 1913, to December 31, 191-1.

Climatic Conditions.—Summers hot and moderately drj-. 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 clays at a time.

Gauge.—Chain gauge is used, referred to three bench-marks. From ]\Iay

to October inclusive, gauge readings are taken three times a week; during the
rest of the year once a week, by J. A. Lewis, Wigwam.

Channel.—Straight for one hundred yards above and below section. Water
is swift, and flows through a rock box canyon, for 150 yards above and below
the section. The control is rock and appears very permanent.

Discharge Measurements.—Measurements are made from the upstream
side of the wagon bridge. It is difficult to obtain accurate soundings in high
water. In 1913 ten well-distributed measurements were made, and in 1914
seven measurements were made.

Accuracy.—Apparently accurate measurements were made, but due to
the infrequenc}^ of readings, the mean monthly discharge cannot be guaranteed
to within 10 per cent or 15 per cent. December gauge readings were at times
affected by ice. Discharges below height 2-0 cannot be guaranteed.

Discharge Measurements of Akolkolex River near Wigwam, B.C.. 1914.

Date.

Mar. 18.

Mav 19

June 26,

July 24
.Aui?. 10

Supt. 6

Oct. 10

Hydrographer.

C. E. Webb..
J. A. Elliott.

J. A.E.&C. E. R.

Meter
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D\iLY Gauge Height and Discharge of Akolkolex River near Wigwam, B.C.,
for 1914.

D.\T.
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Daily Gauge Height and Discharge of Akolkolex River near Wigwam, B.C.,

for 1914.

—

Concluded,

D.\y.
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Beaver River near Six-mile Creek (3001).

Location.—Township 29, range 25, west 5th, mer. 4 miles from mouth, about
150 yards from the railway station at Six-mile creek, on downstream side of

the lumber company's bridge. Revelstoke district.

Records Available.—May 24 to November 1, 1913; April 1 to December
31, 1914.

Climatic Conditions.—Summers hot and fairly dry. Winters severe (30°F.)

with heav^y snowfall. Ice conditions exist generally from the end of November
till the end of March. Frazil ice is to be contended with.

Gauge.—Chain gauge used is referred to three bench-marks. Mr. Wm.
McCreary r^ads the gauge daily at 5 p.m., at which time during the summer
freshet, the river is considered to be at a mean height for the day.

Channel.—Straight for 100 yards above and below the section. The river

is very swift during high water, and accurate soundings can only be made at

low water. During the freshet in June, July, and August, water flows through
two or three small side channels. The control is not very permanent.

Discharge Measurements.-—^Measurements are made from the downstream
side of the bridge. In 1913 ten discharge measurements were made, one of

which was made under ice conditions on December 3, giving a discharge of

330 c.f.s.

Accuracy.—The gauge-height-discharge curve shows a fairly close accuracy,

though the section does not appear to be good. The fact that during the summer
the river varies greatly on a warm daj' depreciates the accuracy of the gauge
reading. The 1914 data are guaranteed to be within 20 per cent onlj', with the

exception of December, which are not guaranteed at all.

Discharge ^Measurements of Beaver River at Six-IMile Creek, for 1914.

Date.
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Daily Gauge Height and Discharge of Beaver River near Six-mile, Creek,
for 1914.

Day.
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Daily Gauge Height and Discharge of Beaver River near Six-mile Creek,
for 1914

—

Concluded,

Day.

July.

Gauge Dis-
Height . charge

.

August.

Gauge Dis-
Height . charge

September.

Gauge Dis-
Height. charge.

October.

Gauge Dis-
Height . charge

.

November.

Gauge Dis-
Height . charge

.

December.

Gauge Di«-
Height. charge.

Feet.

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 4-0

Sec.-ft.

6,710
6,980
7,860
7,280
6,980

6,710
6,160
5,880
5,880
6,430

6,980
7,280
7,560
6,980
5,880

3,860
5,140
6,430
7,280
5,640

3,500
3,100
3,500
3,680
3.330

3,500
3,160
2,840
3,500
4,680

4,050

Feet. Sec.-ft.

5,140
6.710
6,160
4,920
4,260

4,050
3,330
2,840
3,680
2,990

2,840
2,990
3,160
2,840
2,990

3,500
3,500
3,860
3,680
4,050

3,330
3,500
3,680
3,160
3,330

2,990
2,840

• 2,700
2,700
2,700

2,160

Feet. Sec.-ft.

2,290
2.160
2.840
2,420
2,560

2,420
2,290
2,290
1..550

1,640

1,740
1,550
1,740
1,640
1,550

1,370
1,460
1,550
1,.550

1,740

1,460
1,280
1,130
1,060
1,200

1,640
1,740
1,550
1,640
1,460

Feet. Sec.-ft.

1,370
1,200
1,060

860
785
823

860
785
735
785
785

920
985
860
670
735

670
735
735
670
670

643
670
615
670
735

Feet. Sec.-ft.

735
785
735
735
670

670
735
670
735
785

735
785
735
735
735

670
735
735
670
735

735
735
735
735
670

670
670
670
615
615

Feet.

0-8

Sec.-ft.

615
615
615
550
550

550
550
615
615
615

615
615
670
735
615

615
615
550
550
550

550
550
735
920
615

550
550
550
615
550

550

Monthly Discharge of Beaver River near Six-mile Creek, for 1914.

Drainage area 400 square miles.

MO.NTH.

DiscH.\RGE IN Second-Feet.

Maximum. Minimum. Mean.
Per

square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total
in

acre-feet.

April
May
June
July
Aug\18t
September
October
November
December.

1,460
3,500
6,980
7,860
6.710
2,840
1,370
785
920

1,790
2,700
2,840
2,160
1,060
615
615
550

993
2,520
4,390
5,450
3,570
1,750
810
712
604

2-48
6-30

110
13-6
8-92
4-38
202
1-78
1-51

2-86
7-26

12-3
15-7
10-3
4-89
2-33
1-99
1-74

61,100
155.000
261,000
335,000
220,000
104,000
49,800
42,400
37,100

Accuracy "D."
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Blaeberry River near ^Moberly (3002),

Location.—SW. \ section 29, township 28, range 22, we.st oth, 11 miles

north of Golden, about one mile from mouth, on downstream side of C. P. R.

bridge.

Records Available.—April 15, 1912, to November 14, 1912; June 1, 1913,

to November 30, 1913; April 1, 1914, to November 30, 1914.

Climatic Conditions.—Summers hot and dry, with occasional hea^y rains,

causing large discharge. Winters severe (as low as — 50°F), with light snowfall.

Ice conditions exist generally from the middle of November to the 1st of April.

Frazil ice.

Gauge.—Vertical staff gauge, used and read three times a week by Mr.
R. M. Cooper, during the open season.

Channel.—Channel is straight for about 50 yards above and below the

station. The water is swift and controlled by a sandbar about 100 yards down-
stream. This bar probabl}' shifts. Exceedingly high water on the Columbia
may affect the gauge readings.

Discharge Measurements.—Measurements are made from downstream side

of the railway bridge. In 1912 eight meterings were made, one of which was
made on the 21st of February under ice conditions, the discharge was 53 c.f.s. In
1913, nine meterings were made, which formed a gauge-height-discharge curve

varying considerably from that of 1912. A new curve was plotted from five

measurements made in 1914, due to shift of bar.

Accuracy.—Due to the infrequency of gauge readings and the apparent
non-permanency of the control the results are considered only to be within

15 per cent.

Discharge Measurements of Blaeberry River
Bridge, 1914.

near Blaeberrv, C.P.R.

Date.
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Daily Gauge Height and Discharge of Blaeberry River near Golden,
for 1914.

Day.
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Daily Gauge Height and Discharge of Blaeberry River near Golden
for 1914

—

Concluded.

Day.
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Bugaboo Creek (3003).

Location.—About 3 miles southwest of Spillimacheen Landing, 40 miles
south of Golden, on downsti'eam side of highway bridge 1 mile from mouth.
Revelstoke district.

Records Available.—June to October, 1912; June to November, 1913;
April 1 to December 15, 1914.

Climatic Conditions.—Summers hot and dry. Winters severe as low as
40° F. with light snowfall. The creek usualh' freezes over in November and
does not open again till April. Frazil ice.

Gauge.—-Vertical staff gauge, fastened to pier of bridge, and read daily
during the open season by Mr. Jas. Montgomery.

Channel.—Straight for 100 feet above and below the gauge, the water is

swift during freshet, there is one channel in low water and there are two at
high stages.

Discharge Measurements.—Meterings are taken from the downstream side
of the bridge, four being taken in 1912, eight in 1913, and three in 1914. A
new curve was plotted in 1914, using 1912, 1913, and 1914 measurements.

Accuracy.—The control is apparently permanent. Daily gauge readings are
obtained, and the 1914 curve appears reliable. Above a gauge height of 1 -4 the
results should be within 10 per cent and below 1-4, 15 per cent and 20 per cent.

Discharge Measurements of Bugaboo Creek near Spillimacheen Landing,
for 1914.

Date.
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Daily Gauge Height and Discharge of Bugaboo Creek near Spilli-

macheen, for 1914.

Day.
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Daily Gauge Height and Discharge of Bugaboo Creek near Spilli-

macheen, for 1914

—

Concluded,

D.\Y.
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Records Available.—June 15 to December 30, 1914.

Climatic Conditions.—Summers hot and little rainfall. Winters severe, as

low as —50° F., with 10 to 15 feet of snow. (See Columbia River, Golden.)

Note.—It was intended to publish the "Records Available" in this result

but, through an oversight, this is impossible. The results however, will be avail-

able at this office after April 1, 1915.

Columbia River, Golden (3005.)

Location.—SW. I sec. 12, township 27, range 22, west 5th, mer. above
mouth of Kicking Horse river, one mile from Golden, B.C., 100 yards below the

Columbia River Lumber Company's mill.

Records Available.—During the open season from 1903-14. Gauge heights

from 1903-11 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 chscharge of 894 c.f.s.

Climatic Conditions.—In 1914 the precipitation amounted to 14-19 inches

of which about 3 or 4 feet was snow. The summers are warm and fairly dry.

The winters are very severe, as low as 50 ° F., during some winters, with a fairly

heav}' snowfall. Ice conditions generally exist from the middle of November till

the end of ]\Iarch. I'razil ice ma}' be expected.

Gauge.—Vertical staff gauge, referred to three bench-marks, and read daily

by Mr. Jas. T. Wood during the open season.

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 the

gauge, but at high water this riffle disappears.

Discharge Measurements.—Measurements are made from boat held by
temporary cable about 100 yards below mill. Eight discharge measurements were
made in 1912, five in 1913, and three in 1914.

Accuracy.—The gauge readings arc good. Great difficulty is encountered
in metering river at higii water, and during June and July accuracy is not guar-
anteed to within 20 per cent, but in the remaining months it is probably within

15 per cent.

Discharge Measurements of Columbia River at Golden, B.C., 1914.

Date.
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D\iLY Gauge Height and Discharge of Columbia River near Golden, B.C.
for 1914.

Day.
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Daily Gauge Height and Discharge of Columbia River near Golden, B.C.,
for 1914

—

Concluded,

D.^r.
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Columbia River near Trail (3008).

Location.—Fifteen miles above international boundary, above mouth of

Pencl d'Oreille river, below mouth of Kootenav, at the highwav bridge near
Trail, B.C., Nelson district.

Records Available.—May, 1913, to December, 1914.

Climatic Conditions.—^The climate at Trail is similar to Nelson, ])ut a little

more extreme, i.e., a little hotter in summer and colder in winter. The total

precipitation is about the same. See Kootenay river near Nelson.
Gauge.—A chain gauge, 60.8 feet long, is read daily by Mr. C. A. Broderick.
Channel.—The river winds from the left (looking downstream), about

100 yards above the bridge; below, the river is straight for 400 j^ards. The
control, a pronounced riffle 100 yards below the bridge, appears permanent.

Discharge Measurements.—Measurements are made from the upstream
side of the traffic bridge. Eighteen well-distributed measurements have been
made.

Accuracy.—Daily gauge readings have been obtained. Reliable measure-
ments were made throughout the year. The gauge-height-discharge curve
appears to be very good. The results should be within 10 per cent.

Nelson District (I)—Highway Bridge on Columbia river near Trail, showing metering section on
upstream side of bridge.

Discharge Measurements of Columbia River near Trail, B.C., for 1914.

Date.
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Daily Gauge Height and Discharge of Columbia River near Trail, B.C
for 1914.

January.

Gauge
Height.

Dis-
charge.

Februarj".

Gauge
Height.

Dis-
charge

March.

Gauge
Height.

Dis-
charge.

April.

Gauge
Height.

Dis-
charge,

May.

Gauge
Height.

Dis-
charge

June.

Gauge
Height.

Dis-
charge.

Fast.

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

2

1

1

9-0

Sec.-ft.

22,000
21,500
21,500
21,500
21,000

21,000
21,000
21,000
20,600
21,000

21,000
21,000
21,500
21,500
21,500

21,000
21,000
21,000
20,600
20,600

20,600
20,200
20,200
20,200
19,800

19,800
19,800
19,400
19,400
19,000

19,000

Feet. Sec.-ft.

18,600
18,600
18,300
18,300
17,900

17,900
17,600
17,600
17,200
17,200

16,900
16,900
16,900
16,.500

16,500

16,200
16,200
16,200
16,200
16,200

16,200
15,800
15,800
15,800
15,800

15,800
15,500
15,500

Feet.

10-0

10-1

Sec.-ft.

15,500
15,500
15,500
15,500
15,500

16,500
16,500
16,900
17,600
17,200

17,900
18,300
18,600
19,400
20,200

21,000
22,000
23,000
23,500
24,000

24,500

Feet.

10

10

10

10

10

15,500
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Daily Gauge Height and Discharge of Columbia River, near Trail, B.C.,
for 1914

—

Concluded.

Day.
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Dutch Creek, near Fairmont Springs (3035).

Location.—At highway bridge of Golden to Cranbrook road, half a mile
from the mouth, which is almost at the outlet of Columbia lake. Revelstoke
district.

Records Available.—April to August, 1914.

Climatic Conditions.—Summers, hot days, generally cool at nights, ^^^th

very little rain. Winters, severe, as low as—40°F., with a light snowfall. Frazil
ice. The precipitation at the mouth is similar to that at Athalmer. cj.v. Toby
creek.

Gauge.—Vertical staff gauges were used throughout 1914. Gauge was
changed owing to shifts in channel. Gauge was read b}- ^Ir. W. Magurn,
an engineer on construction, Kootenay Central railway.

Channel.—The channel is wide, sandy, and shifting.

Discharge Measurements.—Measurements are made from highway bridge
at mouth. In 1914, seven measurements were made.

Co-operation.—The station was maintained in 1914 bj- co-operation with the
Water Rights Branch (Provincial).

Accuracy.—Owing to a large shift, due to high water in June, results after
May are not guaranteed.

General.—Dutch creek rises on the easterly slope of the Selkirk range, and
drains an area of about 250 sciuare miles. It empties into Columbia lake, just
above the outlet, and is the first large tributar}- of the Columbia river.

At present there is no development of power on Dutch creek, and the prob-
able use of the water will be irrigation.

Discharge Measurements of Dutch Creek, near Fairmont Springs, for 1914.

Date.
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Daily Gauge Height and Discharge of Dutch Creek near Fairmont Springs'

B.C., for 1914.

D.\Y.
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very dry, and at the end of August the springs may be very low. Winters:
snow generally falls in October or November and remains till April, but the
snowfall is not nearly as great as at Glacier; the temperature however, at times
goes very low (—50°F.).

Discharge Measurements.—Discharges are obtained on the two largest springs
and a little creek (carrying pratically all the water which comes to the surface)
by means of weirs. Weir No. 1 is on a small creek immediately beyond the
springs (starting from the hotel). This weir is located near the foot of a 25-foot
fall on this creek. Weir No. 3 is on the smaller of the two springs gauged, as
it shows that during extreme cold weather this spring ceases to flow. Weir
No. 2 is immediately below the confluence of two or three small springs. Weir
No. 2 is a rectangular weir 1 . 6 feet wide. Weirs Nos. 1 and 3 are triangle
weirs, with a 90°.

These weirs were established to determine if there was sufficient water for
a water supply for Field and also for the C.P.R. shops at Field.

Daily Gauge Height and Discharge Weir No. 1, of Field Springs near
Field, B.C., for 1914.

D\Y
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Monthly Discharge of Field Springs at No. 1 Weir, Field, B.C., for 1914.
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Daily Gauge Height and Discharge Weir Xo. 3, Field Springs near
Field, B.C., for 1914.

Day.
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FiNDLAY Creek near Canal Flats (3036).

Location.—At highway bridge, on Findlay creek road, about 15 miles from
mouth and 7 miles from Thunder Hill, B.C. Revelstoke district.

Records Available.—April 1 to December 31, 1914.

Climatic Conditions.—Precipitation at section similar to Invermere. (See
Toby Creek.) Summers hot and dry. Winters severe, as low as—^40°F., with
light snowfall. Frazil ice.

Gauge.—Vertical staff gauge, near Mason's cabin, about 13^ miles below
measuring section. Gauge is read by Mr. Octave Mason.

Channel.—Rocky above and below section. Not liable to shift.

Discharge Measurements.—Six measurements, one of which was high
water, were made from the highway bridge in 1914.

Co-operation.—-This station was maintained in 1914 by co-operation between
the British Columbia Hydrographic Survey and the Provincial Water Rights
Branch,

Accuracy.—The result should be within 20 per cent.

General.—Findlay creek rises on the easterly slope of the Selkirk mountains,
and flows into Kootenay river about 3 miles south of Canal Flats. Findlay
creek drains an area of about 320 square miles. Up to the present this creek
has been used for lumbering and placer mining.

Discharge Measurements of Findlay Creek at Canal Flats, for 1914.

Hydrographer. Meter
No.

Width. Area of

Section.
Mean

Velocity.
Gauge
Height.

Discharge.

1913

Oct. 24...

1914

April 13..

June 18..

Aug. 1.,

Sept. 23.,

Oct. 20..

O. J. B. (Prov.).

O. J. B. (Prov.).
I.A.Elliott

O. J. B. (Prov.),
J. A. E

Feet.

1909
1909

Sq. ft.

104-0

84-9
374-8
184-0
107-4
105-3

Ft. per sec.

2-81

2-56
10 -52
5-77
2-91)

3-11

Feet.

0-80

0-72
6-20
2-70
1-00
0-9

Sec.-ft.

294-0

211-0
3,940-0
1,060-0
314-0
327-0
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Daily GAroE Height and Discharge of Findlav Creek near Canal Flats,

B.C., for 1914.

Day.

April.

Gauge Dis-
Height . charge

May.

Gauge Dis-
Height . charge

June.

Gauge Dis-
Height charge.

Feet.

1
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Daily Gauge Height and Discharge of Findlay Creek near Canal Flats,

B.C., for 1914.

Day.
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HoRSETHiEF Creek xear Wilmer (3008).

Location.—On the east slope of the Selkirk mountains, on traffic bridge,
4 miles from Wilmer, and 1 mile from the mouth. Revelstoke district.

Records Available.—Open season, 1912-13-14; ice measurements. November,
1913, 147 c.f.s.

Climatic Conditions.—The precipitation at the mouth is similar to Wilmer,
which, from December 1, 1913, to November 30, 1914, was 15.5 inches, of which
about 3 feet was snow. The summers generally are hot in the days and cool
in nights. The winters are severe, as low as -40° F., some seasons. Frazil
ice is evident.

Gauge.—Vertical staff gauge, referred to three bench-marks, nailed to one
bridge abutment. Capt. Ch. de Crespigny reads the gauge three times a week.

Channel.—The measuring section is not a desirable one. The control
does not appear permanent, and there may be a backwater effect from the
Columbia. Accurate measurements may not be obtained.

Discharge Measurements.—]\Ieterings are taken from the bridge. Four
measurements were made in 1912, and nine in 1913, and four in 1914.

Accuracy.—A big shift occurred in the earl}- part of July, which made it

impossible to publish results after July 15. The results before Juh' 15 cannot
be guaranteed.

Discharge Measurements of Horsethief Creek near Wilmer, B.C., for 1914.

(Drainage Area, 170 square miles.)

)ate.
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Daily Gauge Height and Discharge of Horsethief Creek near Wilmer,
B.C., for 1914.

D.\Y.
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Co-operation.—The weir was established bj^ Mr. O. J. Bergoust, Provincial

Water Rights Branch. Mr. Bergoust kindly sends us copies of gauge readings.

General.—Hospital creek is a small stream flowing into Columbia river,

a mile below Golden. Its only importance is in relation to its being a possible

source of a water supply for Golden.

Daily Gauge Height and Discharge of Hospital Creek, near Golden,
for 1914.

D.^T.
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Illecillewaet River, near Glacier (3010.)

Location.—In township 26, range 26, west 5, at the foot-bridge immediately

above the railway bridge, 200 yards from C.P.R. hotel, Glacier. Revelstoke

district.

Records Available.—June to December, 1913; open season, 1914.

Climatic Conditions.—The precipitation from December 1, 1913 to November
30, 1914, was 56-2 inches. The snowfall during that period was about 30 feet.

The maximum snowfall since 1880, as recorded by the C.P.R. , occurred in the

winter of 1912-13, when 45 feet 1 inch of snow fell. The winters are not very

severe, being sHghtly colder than Revelstoke. Frazil ice is to be contended

with. The summers are short and the thermometer seldom goes over 85° F.

Gauge.—Vertical staff, marked in feet and inches, was used till November,
when it was replaced by an enamel gauge marked in feet and tenths.

Channel.—The bed is rocky, and, during freshet, the water is very swift.

The control appears permanent.

Discharge Measurements.—Twelve were made in 1913, and five in 1914,

from foot-bridge near hotel.

.4 ccwrac^.—These results, though probably within 20 per cent, are not

guaranteed.

Discharge Measurements of Illecillewaet River near Glacier, B.C., for

1914.

Date.
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Daily Gauge Height and Discharge of Illecillewaet River, near Glacier,

for 1914.

Day.
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Daily Gauge Height and Discharge ot Illeeillewaet River, near Glacier,

for 19U.—Concluded.

Day.
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Records Available.—October to December, 1911; May to December, 1912;
April to November, 1913; March to November, 1914; Ice measurement, on
Februarv 27th, 1912, gave discharge of 197 c.f.s. ; on Januarv, 7th, 1914, gave 500
c.f.s.

Gauge.—A chain gauge, referred to two bench-marks, is used and read by
Miss S. Moran of Revelstoke.

Channel.—Measuring section is half a mile below gauge. The section
at the gauge is very fast in high water, and at the measuring section there is a
possibilit}' of backwater from the Columbia during high water. The control at

the gauge appears permanent.

Discharge Measurements.—Fourteen measurements were made in 1914, and
a new curve was plotted.

Accuracy.—All measurements made this year are less than 10 per cent off

the curve. Dail}^ gauge readings are obtained but the chain gauge gives some
trouble to the reader. The results should be within 15 per cent.

Climatic Conditions.—At Revelstoke the precipitation from December 1,

1913, to November 30, 1914, was approximately 40-5 inches. The snowfall was
approximately 10 feet (C.P.R. records), 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 very severe, seldom below 10° F. Frazil

ice may be expected. The summers are very hot, sometimes 95° and 100° F,

Discharge Measurements of Illecillewaet River, near Revelstoke, B.C.,
for 1914.

Date

Mar. 17.

May 18

June 9.

July 2j

Auk. 11

11

Sept . .i

Oct d
Sept . 5

Oct, 26
«

2«
Nov. 17

Hydrographer.

C.E' Webb
J. A. Elliott

C. !•:. U,, J. A.E.'
J. v.v:
J. A, P.,C. E. R.
I{. G.S.,G.E.W
J. A. E

Meter
No.

1,048
1,672
1,909
1,909
1,909
1.909
1,909
1.927
1,909
1,927

1,9 9

1.9,;9

l.9i,9

Width.

Feet.

120
122

123

137

136
125
92
130
118

107

147
87
95

ll.i

Area of

Section

.

Sq. ft.

290-5
704
661
820
763
556
658
506
364
6>s2

325
482
400
316

Mean
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Daily Gauge Height and Discharge of Illocillewaet River, near Revelstoke,

for 1914.

Day.
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Daily Gauge Height and Discharge of Illecillewaet River, near Revelstoke,
for 1914.

Day.

I

2

3
4

5

6
7

8
9

10

II

12

13

14

15

16

17

18

19

20

21

22
23
24
25

26
27
28
29
30

31

July.

Gauge Dis-
Height . charge

Feet. Sec. -ft.

5,450
6.380
6,990
7.170
7.260

6.460
6,040
5.200
5,280
5,540

6,040
6,29C
6,120
6,290
6,810

4,6.50

4,120
4.500
4.580
4,720

4,350
3,280
2,880
3,210
3,340

2,820
2,820
2,880
3,340
3,340

Augast.

Gauge Dis-
Height . charge

Feet. Sec. -ft.

3,900
3,690
4,120
3,480
3,480

3,480
3,210
2,280
1.990
2,220

2,460
2,70C
3,020
2,700
2,820

2,760
2,520
2,760
2,760
2,580

2,820
2,820
2,820
2,160
2,460

2,580
2,640
2,460
2,040
2,100

2,040

September.

Gauge Dis-
Height charge

Feet. Sec.-it.

1,990
1,820
1,820
2.040
2,340

2,040
1,820
1,990
1,470
1,270

1,220
1,270
1,010
935
790

790
650

1,090
1,090
790

970
1.010
1.010
1,220
1,270

1,470
1,470
1,470
1,370
1,090

October.

Gauge , Dis-
Height. charge

Feet Sec.-ft.

1,470
1,370
1,180
1,010
935

900
860
935
900
935

860
860
790
790

790
1,090
935
860
790

898
790
720
790
720

520
585
585
520
520

Xovember. December.

Gauge Dis- Gauge
Height . charge . Height

Feet.

2-4
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Incomappleux River near Beaton (also called Fish Creek)
(3030).

Location.—Immediately outside the southern limit of the Railway Belt,

2 miles from the mouth, near Beaton, on the northeast arm, Arrow lakes, Revel-

stoke district.

Records Available.—May to December, 1914.

Climatic Conditions.—The precipitation is similar at the mouth to that of

Revelstoke. The snowfall is very heavy in the hills. The river is glacial fed.

The winters are not very severe, as low as 10° F. Frazil ice may be expected.

The summers are hot.

Gauge.—^A chain gauge located near his ranch is read daily by Mr. Jas.

Burbridge.

Channel.—At the gauge the water is fast, the control has not been studied.

The measuring section is satisfactory.

Discharge Measurements.—Six well-distributed measurements were made
in 1914.

Accuracy.—^The measurements should be fairly accurate, the gauge readings

are daily but the gauge is not very reUable.

General.—The Incomappleux river is a stream about 42 miles long. It has

its source in the Selkirks behind Glacier, from mountains 8,000 to 10,000 feet

high. It flows through a heavily timbered country in which extensive limits are

held by the Arrow Lake Lumber Company and the Dominion Saw-mills. There

is practically no agricultural land in the whole valley. There are several mining

claims, particularly around Cambourne, about 5 miles from the mouth. The
stream is swift, from 50 to 100 feet wide, and from 3 feet to 10 feet in depth.

The river is not navigable, but is suitable for logging purposes.

/ ncomnpple u.v R iver.

General Power Possibilities.—There is a canyon on this river about 22

miles from the mouth. This canyon is about 3,000 feet long, and in it there is a

fall of 100 feet. The width varies from 60 to 100 feet at the bottom, and the walls,

which are of a broken rock formation, are high and steep.

There is very little natural storage, so, for a large development, artificial

storage is required. By installing a very high dam (200 to 400 ft.) at a point in

the canyon where the desired rock formation may be obtained, water could

be penned back over a large flat on which lies the old townsite of Camborne.

With a head of 300 feet and this storage, a probable 24-hour, 12-months develop-

ment of 30,000 H.P. could be obtained. This would be an expensive installation.

Small suinmer industrial j^ower of from 100 to 300 H.P. may be ol)tained

on the following tributaries:

—

Sable creek

Pool creek

Lexington cr(>ek

Boyd creek

The flow in each case is small but high heads may l)e obtainetl.
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Discharge Measurements of Incomappleux River, near Beaton, B.C.,
for 1914.

Date.
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Daily Gauge Height and Discharge of Incomappleux, River near Beaton,
for 1914

—

Concluded.

D.\Y.
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Climatic Conditions.—The precipitation at Golden, from December 1, 1913,

to November 30, 1914, amounted to about 14 inches. This may be considered

lighter than usual. The snowfall was 3 or 4 feet. The summers are hot and
quite dry, while the winters are very severe, the temperature, some seasons,

going down to —50° F. for a night. Frazil ice will be found in the Kicking Horse
at this point, as well as practically up to its source.

Gauge.—A vertical staff gauge is used, and read two or three times daily

by Mr, W. Wenman, of Golden.

Channel.—Straight for 200 yards above and below the station. Control
is a sand bar about 100 yards down stream from section.

Discharge Measurements.—Ten were made in 1911-12, five in 1913, and six in

1914.

Accuracy.—The channel has shifted slightly since 1913, and a new curve

was plotted for 1914. The measurements are accurate, the curve only fair,

and the gauge readings are very reliable. The results should be within 10 per

cent.

Discharge Measurements of Kicking Horse River, near Golden, B.C., for 1914.

Date.
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Daily Gauge Height and Discharge of Kicking Horse River, near Golden,
for 1914.

Day.
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Daily Gauge Height and Discharge of Kicking Horse River, near Golden,
for 1914

—

Concluded,

Day.
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Kicking Horse River, near Field (3012).

Location.—In township 28, range 18, west 5th, below the mouth of Yoho
river, on the first traffic bridge, 3i<4 miles east of Field. Revelstoke district.

Records Available.—June to November, 1912 and 1913; June to December,
1914.

Climatic Conditions.—The precipitation at Field is considerably greater

than at Golden, (see Kicking Horse, near Golden), but much less than at Glacier,

(see Illecillewaet river, near Glacier). The summers are short, with some very

hot days, and nights generally cool. The rainfall in the summer months varies

greatly, but is generally much less in July and August than in June. The winters

are cold, with occasional severe storms, as low as 50°F. some seasons. The
river near Field is generally frozen for three or four months, and frazil ice is

always to be contended with.

Gauge.—A chain gauge is used, and read three times a week by Mr. Alex.

Stuart, of Field.

Channel.—The channel is straight for 50 yards above and below the station,

the water is very swift during freshet, the control is fairly permanent, but

shifted slightly in 1914.

Discharge Measurements.—Eight well-distributed measurements in 1912,

eight in 1913, and five in 1914, were made from the traffic bridge above-

mentioned.

Accuracy.—A slight shift in the channel was noted, but the 1912 curve was
still used. The gauge is read only two or three times a week, and during the

summer the data cannot be guaranteed within 20 per cent. Later in the fall the

results should be within 15 per cent.

Discharge Measurements of Kicking Horse River, near Field, B.C., for 1914.

Date.
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Daily Gauge Height and Discharge of Kicking Horse River, near Field,

for 1914.

Day
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Daily Gauge Height and Discharge of Kicking Horse River, near Field,

for 1914:—(Con.)

D.\Y.
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Climatic Conditions.—Similar to Field, with possibly a little more snow.

Gauge.—An enamel iron vertical staff gauge is used, and read twice daily

by Mr. C. E. Hamilton, of Field. This gauge is situated immediately above
C.P.R. bridge, between Nos. 1 and 2 tunnels.

Channel.—Channel is straight for 25 j-ards above and below the section.

The control is not permanent.

Discharge Measurements.—Twelve measurements were made in 1912-13,

and six in 1914. A shift occurred in 1914 and. a new curve was plotted.

Accuracy.—The measuring section at high water is not very satisfactory-.

The control below the gauge is not permanent. The results, though probably
within 20 to 25 per cent, are not guaranteed.

Discharge Measurements of Kicking Horse River, near No. 2 Tunnel, near
Field, B.C., for 1914.

Date.
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Daily Gauge Height and Discharge of Kicking Horse, River near No. 2

Tunnel, near Field, B.C., for 1914.

Dav.
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Daily Gauge Height and Discharge of Kicking Horse River, near Xo. 2

Tunnel, Field, B.C., for 19U—Concluded.

Day.
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No. 2 Creek, near Forster's Landing (3015).

Location.—No. 2 creek flows easterly into Columbia river from the Selkirk

range, about 6 miles from Wilmer. The gauging station is located about 1

mile from the mouth, on the highway bridge on road from Wilmer to Forster's

Landing.

Records Available.—June to October, 1912; ]\Iay to October, 1913; April

to November, 1914.

Climatic Conditions.—The precipitation at the mouth is similar to that at

Wilmer, which from December 1, 1913, to November 30, 1914, was 15.5 inches.

The summers are hot, cool nights, and very dry, almost semi-arid. The winters

are about four and one-half months long, and, at times, very severe. In 1911 the

temperature was as low as -33°F. Frazil ice is prevalent.

Gauge.—A staff gauge is used, and read by Mrs. Colin Mackay of Morinish

Ranch, Wilmer.

Channel.—Not satisfactory. Water swift and broken. A new station

has been established at the bridge on the upper road which will be used in 1915.

Discharge Measurements.—Four measurements were made in 1914, and
thirteen in 1912 and 1913.

Accuracy.—Due to the poor section the measurements are not guaranteed.

Discharge Measurements of No. 2 Creels, near Forsters' Landing, for 1914.

Date.
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Daily Gauge Height and Discharge at No. 2 Creek, near Forster's Landing,
for 1914.

Day.
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Daily Gauge Height and Discharge at No. 2 Creek, near Foster's Landing,
for 191i.—Concluded.

Day.
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Sinclair Creek, near Sinclair (3034).

Location.—At highway bridge on Golden to Windermere road. About
1 mile from mouth. Revelstoke district.

Records Available.—July 20 to December 31, 1914.

Climatic Conditions.—Summer is hot, with cool nights. Slightly more
precipitation than at Invermere. The winter is of about four and one-half
month's duration. Minimum temperature is as low as -40°F. The creek seldom
freezes over.

Gauge.—Vertical staff gauge, read by Mr. J. A. McCullough.

Channel.—Sandy and shifting. Several shifts occurred from April to

July, 1914.

Discharge Measiirements.—Eight measurements were made in 1914.

Co-operation.—This station was maintained in 1914 by co-operation between
the British Columbia Hydrographic Survey and the Provincial Water
Rights Branch.

Accuracy.—Owing to serious shifts in the channel the data cannot be guar-
anteed.

General.—Sinclair creek rises in the westerl}^ slope of the Rockies and
flows through Sinclair pass to Columbia river, into which it empties about
12 miles below Windermere lake. About 23/2 miles above the mouth it receives

the waters of the Sinclair Hot Springs, which have a warming influence upon it.

The use of the water of Sinclair creek is practically confined to irrigation. The
drainage area is 30 square miles.

Discharge Measurements of Sinclair Creek, near Sinclair, B.C., for 1914.

Date.
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Daily Gauge Height AND Discharge of Sinclair Creek, near Sinclair, for 1914-

Day.

July.

Gauge
Height

Dis-
charge

August

.

Gauge
Height

Dis-
charge

September.

Gauge
Height

Dis-
charge

October.

Gauge
Height

Dis-
charge

November.

Gauge
Height

Dis-
charge

December.

Gauge
Height

Dis-
charge.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Feet.

2-0

20

2-0
2-0
2-0
2-0
2-0

1-9
1-9

1-8
1-8

1-8

Sec.-ft.

55-8
55-8

55-8
55-8
55-8
55-8
55-8

47-5
47-5
40-0
40-0
40-0

40-0

Feet.

1-8

1-7
1-8

1-8

1-8

1-7
1-8

1-8

1-7
1-7

1-7

1-7

1-7

1-7

1-7

1-6

1-6
1-6

1-6
1-6

1-6
1-6

1-6
1-6
1-6

1-6

Sec.-ft.

40-0
33-2
40-0
40-0
40-0

33-2
40-0
40-0
33-2
33-2

33-2
33-2
33-2
33-2
33-2

33-2
27-0
27-0
27-0
27-0

27-0
27-0
27-0
27-0
27-0

27-0
27-0
27-0
27-0
27-0

27-0

Feet.

1-6
1-6
1-5
1-5

1-5

1-5

1-5
1-6
1-6

1-5

1-5

1-5
1-5
1-5

1-5

1-7

1-8

1-8

1-8

1-75
1-7

1-7

Sec.-ft.

27-0
27-0
21-3
21-3
21-3

21-3
21-3
27-0
27-0
21-3

21-3
21-3
21-3
21-3
21-3

27-0
27-0
27-0
27-0
27-0

33-2
33-2
33-2
33-2
40

40-0
40-0
36-6
33-2
33-2

Feet.

1-7

1-7
1-7

1-7

1-7

1-7

1-7

1-7

1-7
1-7

1-7

1-7
1-7

1-7
1-7

1-7

1-7
1-7

1-65
1-65

1-65
1-65
1-65
1-65
1-65

1-65

Sec.-ft.

33-2
33-2
33-2
33-2
33-2

33-2
33-2
33-2
33-2
33-2

33-2
33-2
33-2
33-2
33-2

33-2
33-2
33-2
33-2
33-2

33-2
33-2
33-2
30-1
30-1

30-1
30-1
30-1
30-1
30-1

30-1

Feet. Sec.-ft.

fio
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Climatic Conditions.—The summer is generally hot and dry with cold
nights. Winter is about four and a half months' duration, heavy snowball and
low temperatures (-40° F.). The river is generally frozen from November
to April.

Gauge.—Vertical staff enamel gauge is used, and read two or three times a
week b}' Mr. Jas. Montgomery.

Channel.—The channel is straight above and below the 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.—Measurements are made from the downstream
side of the highway bridge. In 1912, six measurements were made; in 1913,
eight; and in 1914, three.

Accuracy.—Gauge readings are infrequent, the measuring section is good,
there is a possibility of backwater from the Columbia at high water. These
results should be within 10 per cent.

Discharge Measurements of SpilHmacheen River near Spillimacheen
Landing, for 1914.

Date.
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Daily Gauge Height and Discharge of Spillimaeheen River, near Spilli-

macheen, for 1914.

D\Y.
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Daily Gauge Height and Discharge of Spillimacheen River, near Spilli-

macheen, for 1914

—

Concluded,

Day.
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Toby Creek, near Athalmer (3020).

Location.—One and one-half miles from Athalmer, 1 mile from mouth,
on highway bridge on road from Athalmer to Wilmer.

Records Available.—June to September, 1912; May to October, 1913;

April to November, 1914.

Climatic Conditions.—The climatic conditions at the mouth of Toby creek

are similar to Invermere. The precipitation at Invermere from December
1, 1913, to November 30, 1914, was 13 inches. The summer days are hot and
the evenings cool. The winters are about four months long, and at times very
severe. The thermometer has gone as low as -40° F. Chinook winds occasion-

ally strike the locality and a great change in temperature results. Toby creek

remains frozen for about four months, and frazil ice is prevalent.

Gauge.—Vertical staff gauge is used and read daily by Mr. H. H. Peters,

Cyderdale Ranch, Wilmer.

Channel.—The channel is straight above the section, but widens out below.

Two channels are formed by a central pier in the bridge. The water is not
at right angles to the bridge, and is swift.

Discharge Measurements.—Five measurements were made in 1912, nine in

1913, and three in 1914, from the highway bridge.

Accuracy.—Gauge readings are good, the measurements are not reliable,

due to a possibility of backwater from the Columbia. Accuracy, 20 per cent.

Discharge Measurements of Toby Creek, near Athalmer, B.C., for 1914.

Date.
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Daily Gauge Height and Discharge of Toby Creek, near Athalmer, for
1914.

Day.
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Daily Gauge Height and Discharge of Toby Creek, near Athalmer,
for 1914

—

Concluded,

Day.
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Climatic Conditions.—Similar to South Vermilion creek.

Gauge.—Vertical staff gauge at measuring section. Read during 1914 by
Mrs. S. B. Harrison.

Channel.—Clean and gravelly. Not subject to shifts.

Discharge Measurernents.—Seven measurements were made in 1914. by
wading.

Co-operation.—The station was maintained in 1914 by co-operation between
the British Columbia Hydrographic Survey and the Provincial Water Rights
Branch.

Accuracy.—The data should be within 15 per cent.

General.—North Vermilion creek rises on the westerly slope of the Rocky
mountains and. flows westward into the Columbia river. This creek drains

an area of about 20 scjuare miles. The water of North Vermilion creek is

utilized by the Columbia Valley Orchards, Ltd., for irrigation.

Discharge Measurements of North Vermilion Creek, near Edgewater, for

1914.

Date.

1914

April 18

May 6

May 26
June 17

July 27
Au "

Sept. 29

Hydrographer.

O. J.B. )Prov.).
D.O'B. G
J. K. B. (Prov.),
J. A.E
O. J. B. (Prov.)..

J. K.B. (Prov.).
O. J. B. (Prov.).

Meter
No.

1909

Width

Feet.

130
140
15-2

240
130
13-7

130

Area of

Section.

Sq. ft.

8-85
16-7
27-7
45
16-05
13-21
13-32

Mean
Velocity.

Ft. per sec.

2-38
4-00
504
6-53
3-71
2-63
3-32

Gauge
Height.

Feet.

0-70
1-30
1-95
2-80
1-25
1-00
1-15

Discharge.

.Sec.-ft.

21-10
66-70
139-10
294-00'

59-80
34-80
44-30

'Different section.
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Daily Gauge HeiCxHT and Discharge of North Vermilion creek, near Edge-
water, for 1914.

Day.
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Climatic Conditions.—Summer is hot, with cold nights. Precipitation is

about the same as that of Golden. Winter is of about four and one-half months
duration. Minimum temperature about -40° F.

Gauge.—Vertical staff gauge, read in 1914 by Mr. A. Braisher, driver of

Rocky Mountain mail stage.

Channel.—Gravelly, and does not seem subject to shifts.

Discharge Measurements.—Eight measurements were made in 1914, b}'

wading.

Co-operation.—This station was maintained in 1914 bj' co-operation with
the Provincial Water Rights Branch.

Accuracy.—DsitSL should be within 20 per cent.

General.—South Vermillion creek rises on the westerly slope of the Rocky
mountains and flows westward into the Columbia river. It drains an area of

about 10 square miles. The use of the creek is confined to irrigation.

Discharge Measurements of South Vermilion Creek, near Edgewater, for

1914.

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean

Velocity.
Gauge
Height. Discharge.

1914

April 18.

May 6
"

25.

June 21..

July 27.

Aug. 3.
"

24.

Sept. 30.

O.J. B. (Prov.)..
D.O'B.G
J. K. B. (Prov.).
I.A.E
O. J. B. (Prov.)..
J.A.E
J. K. B. (Prov.).

1,048

1,909

1,909

Feet.

14-6
14-5
150
14-5
140
14-5
14-5

140

Sq. ft.

7-50
12-30
15-64
22-40
11-95
12-80
11-69
9 -.53

Ft. per sec.

1-58
2-59
416
4-78
2-77
2-74
1-90
208

Feet.

0-40
0-60
0-95
1-20
0-79
0-70
0-55
0-58

Sec.-ft.

11-90
31-90
65-20
107 00
33-10
35-20
22-20
19-80
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Daily Gauge Height and Discharge of South Vermilion Creek, near Edge-
water, for 1914.

Day.
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Climatic Conditions.—Same as Invermere. (See Tob}- creek.)

Gauge.—Vertical staff gauge at station. Read tri-weekly by Mr. Lloyd
Tegart.

Channel.—Broken gravelley, and subject to shifts.

Discharge Measurements.—Four in 1913; six in 1914, by wading.

Co-operation.—Station maintained in 1914 by co-operation with the Pro-

vincial Water Rights Branch.

Accuracy.—Results on Windermere creek are not guaranteed.

Genera].—Windermere creek flows from the westerly slope of the Rockies,

rising in Tegart's pass and flowing to Windermere lake, draining an area of 15

square miles. It is practically all used for irrigation and domestic purposes.

Discharge Measurements of Windermere Creek, near Windermere, B.C., for

1913-14.

Date.
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Daily Gauge Height and Discharge of Windermere Creek, near Winder-
mere, for 1914.

Day.
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from some time in Xovember till about the first of April. During this period
extreme low flow may be anticipated, and frazil ice is to be expected.

Gauge.—A vertical .staff gauge, situated about 100 yards below Bull River
Lumber Company's (C.P.R.) dam, one-quarter mile from Bull river and 1

mile from the mouth.

Channel.—Channel is straight for 100 yards above and below the gauge.

Discharge Measurements.—Nine well-distributed measurements were made
from the railway bridge in 1914.

Accuracy.—The channel at the measuring section shifted considerably
during June and possibly the first week in Juh^ The daily gauge readings are

reliable. The results during May, June, and July, are considered to be within
20 per cent, and after Juh', 10 per cent.

General.—Bull river is a stream about 30 miles long. It rises in the Rockies,
amongst peaks from 8,000 to 10,000 feet above sea-level, and flows generally
in a southwesterly direction through various canyons and over shifting gravel
beds into the Kootenaj-, near the settlement of Bull river, 6 miles from Wardner,
B.C. The stream generally is from 30 to 150 feet wide, but about 6 miles from
the mouth it is confined in a deep rock canyon, in places not over 15 feet in

width at the top. This canyon extends for about 400 feet, and in this distance
the river drops 175 feet, about half of this being a perpendicular fall 100 feet

from the head of the canyon. A little over 1 mile from the mouth the river

is controlled by the Bull River Lumber Company's dam, built to form a pond
for logs.

A company owns timber limits towards the source of the stream, and every
year this company has been driving logs down the river to their mill near the
mouth, where the logs are sawn into ties.

Some seven or eight years ago a company- commenced the installation of a
hydro-electric development at the above mentioned canyon, about t) miles from
the mouth. A cedar flume, 16 feet by 8 feet, and some 10,000 feet in length was
constructed. By means of this flume a head of about 250 feet was obtained.
The installation has not been completed to date, in fact practically nothing has
been done since the flume was constructed.

( iiiiil.r.M.k Di.sliict iV) Hull rivn lonkinn up fium uutrniin Miiu>n.

25 10 33
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Discharge Measurements of Bull River, at Mouth, for 1914.

Date.
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Daily Gauge Height and Discharge of Bull River, at Mouth, for 1914.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

D.\Y.

July.

Gauge Dis-
Height. charge.

Feet.

3-2
3-4
3-4
3-5
3-4

2-6
2-5
2-7
2-5
2-5

2-4

21
21
2-0
2-0

1-9

1-7

1-5
1-5

1-5

1-5

1-5
1-5

1-4

1-3

Sec. -ft.

3,660
3,950
3.950
4,090
3.950

3,810
3,6U0
3,400
3,200
3.000

2,730
2,990
2,730
2,730

2,600
2.220
2.220
2,100
2. 100

1,970
1,740
1,510
1,510
1,510

1,510
1,510
1,510
I,4C0

1 , 29t)

1 , 290

August

.

Gauge DLs-
Height . charge

Feet.

1-3

1-3

1-3
1-2M
1-0

1-0

10
0-9
0-9

0-8
0-8
0-8
0-8
0-8

0-8
0-8
0-9
0-7
0-7

0-7
0-7
0-7
0-7
0-6

0-6
0-6
0-6
C-6
0-6

Sec.-ft.

1,290
1.290
1,290
1,180
1.070

963
960
960
860
860

760
760

760
760
760

760
760
860
665
665

665
665
665
665
570

570
570
570
570
570

September.

Gauge Dis-
Height . charge

Feet.

0-50
0-50
0-40
0-40
0-40

0-40
0-40
0-50
0-50
0-50

0-.50

0-,50

0-50
0-.50

0-50

0-.50

C-6!)

0-70
1-60
1-20

l-o:)

0-90
1-00
1-00
1-00

1-00
1-20

100
0-90
0-80

Sec.-ft.

475
475
390
390
390

390
390
475
475
475

475
475
475
475
475

475
570
665

1,62C
1,180

960
860
960
960
960

960
1,180
960
860
760

October.

Gauge Dis-
Height . charge

Feet.

0-7
0-9
0-9
0-9
0-8

0-8
0-7
0-7
0-7
0-7

0-7
0-7
0-7
0-8
1-0

11
11
11
1-5

1-4

1-2

10
0-9
0-9
0-9

0-9
0-8

0-S
0-8
0-8

665
860

850
760

760
665

mo
665

665
760
960

1.070
1.07C
1.070
1,510
1.400

1.18C
96C
860
860
860

860
760
760
760
760

960

November.

Gauge Dis-
Height . charge

.

Feet.

1-9

21
1-7
1-7

1-9

1-7
1-7

1-5

1-3

1-3

1-3

1-2
1-2

10
C-7

0-6
0-6
0-6
0-6
0-8

0-8
0-7
0-7
0-6
0-6

0-9
0-7
0-7
0-6
0-6

Sec.-ft. Feet.

December.

Gauge DIs-
Height. charge.

1,970
2,220
1,74C
1,740
1,970

1,740
1,740
1.510
1,290
1,290

1,290
1,180
1.180
960
665

570
570
570
570
760

760
665
665
570
570

860
aw
665
570
570

0-6
0-6
0-6
0-5
0-5

0-6
0-4
0-4

Frozen.

Sec.-ft.

570
570
570
475
475

570
390
390

Monthly Dlschahge of Bull Kiver, at Mouth, for U)14.

(Drainage .\rea, 420 square miles.)

.Mo.M'ir.

May
June
July
AuKUNt
Siiptomber
October . .

.

Novoinbor

Discharge in Second-Fekt.

MiixiiMum.
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Climatic Conditions.—Summers hot and dry, winters severe (as low as

-50°F.). with a light snowfall. Generally similar to Cranbrook (see St. Marys
river).

Gauge.—Vertical staff gauge, marked in feet and inches, located on high-

way bridge about 1 mile from mouth.

Channel.—Channel is regular and affords a good measuring section. Slight

shifts are possible.

Discharge Measiirements.—Discharges from May to June 30, 1913, were
plotted from a curve based on measurements made by Mr. H. B. Hicks, District

Engineer, Provincial Water Rights Branch. The 1914 curve was plotted from
five discharge measurements made in 1914 after June 30. Measurements made
in 1913 after June 30 fit on the 1914 curve, so 1913 discharges after June 30 were
plotted from the 1914 curve.

Accuracy.—1913, 20 per cent; 1914, 10 per cent and 15 per cent.

Co-operation.—During 1914 this station was maintained by co-operation

with the Provincial Water Rights Branch.

General.—Cherry creek is a small tributary of the Kootenaj^, flowing

in from the right near Wasa in southeast Kootenay. The drainage area, as

taken from the only available maps, appears in the neighbourhood of 80 square

miles. The stream is used for irrigation.

Discharge Measurements of Cherry Creek, near Wasa, for 1914.

Date.
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Daily Gauge Height and Discharge of Cherry Creek, near Wasa, for 1913.

Dat.
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Daily Gauge Height and Discharge of Cherry Creek, near Wasa, for 1913.

Day.
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Daily Gauge Height and Discharge of Cherry Creek, near Wasa, for 1914.

D.\Y.
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Daily Gauge Height and Discharge of Cherry Creek, near Wasa, for 1914.

D.\T.
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Monthly Discharge of Cherry Creek, near Wasa, B.C., for 1914.

(Drainage area, 80 square miles.)

Mo.NTH.

1
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Records Available.—April to November, 1914.

Climatic Conditions.—At Elko, the precipitation from December 1, 1913,

to November 30, 1914, was 18.7 inches. The summers are hot and chy. The
winters are very severe, as low as -50° F. some seasons, with generally only a
light snowfall; 1913-14, approximately 3 feet. Frazil ice may be expected.

Gauge.—A chain gauge was established at the highway bridge, near Elko
in November, 1913, and has been read since then by Mr. \Vm. Leacey and Mr.
Jas. McKee. When the cable station was established in May a new gauge was
put in at the section (50 yards above highway bridge). ^Ir. McKee also read
this gauge.

Channel.—The channel below the highway bridge is confined in a canyon,
and there is no possibility of shift, though log jams might occasionally affect

the gauge readings. The channel above and below the cable station is straight

for approximately 40 yards. There is a distinct riffle 30 yards below the section

at low water, but at high water it is drowned by the water backing up in its

endeavour to get through the narrow canyon below. The low-water control

below the cable station may shift somewhat in high water.

Discharge Measurements.—Measurements are made from the cable station.

The section is ideal at all stages, except extreme high water, when it is impossible

to obtain accurate soundings. In 1914 eight measurements were made, one of

which was made on December 18, under ice conditions. Discharge, 630 c.f.s.

Accuracy.—The measurements should be very reliable. Daily gauge
readings were obtained, but before July the chain gauge caused trouble. The
gauge-height discharge curve appears to be very good. The results after July

should be within 5 per cent, and before July 15 per cent.

General.—Elk river is about 150 miles long. It rises near Kananaskis pass,

N. latitude 50° 35', W. longitude 115° 05', and flows practically due south for

about 100 miles, passing through Fernie, and veering slightly to the west passes

through Elko and discharges into Kootenay river about 15 miles above the

international boundary line. The Elk drains a very mountainous country.

The precipitation is not very heavy, being considerably less in this district

than in the vicinity of either Field or Glacier.

Elk river is used for lumbering only at present. There is an excellent

power site near Elko. Immediately below the highway bridge, Elko, the river

enters a canyon about three-quarters of a mile long. In this canyon there is

a fall of about 175 feet. A low flow of 400 or 500 c.f.s. may be expected any year,

and this is not necessarily a minimum flow. It is anticipated that this power
will, at some future date, be harnessed. In order to obtain reliable data a cable

station was established a little over 100 yards above this canyon, ^'ery satis-

factory open-flow data were obtained in 1914, and in the coming winter one or

two low-water measurements will be made.
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Discharge Measurements of Elk River, near Traffic bridge, Elko, 1914.

Date.
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Daily Gauge Height and Discharge of Elk River, near Elko, B.C., for 1914.

Julv.

Gauge
Height

.

Dis-
charge

August.

Gauge
Height.

Dis-
charge

September.

Gauge
Height.

Dis-
charge
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2,530
2,470
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1,270
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Monthly Discharge of Elk River, near Elko, B.C. for 1914.

(Drainage area, 1,600 square miles.)

Month.
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Climatic Conditions.
—

"Winters, severe, with light snowfall. Summers,
hot and dry.

Gauge.—Wooden staff, 4 feet long, located on downstream side of bridge.

Gauge is read three times a week by ]\Ir. F. Xeuendorp.

Channel.—Fairly smooth, unbroken, gravel bar below.

Discharge Measurements.—Five-well distributed measurements were made
from the bridge in 1914.

Accuracy.—The measurements are very reliable. Three gauge readings
a week are obtained. The gauge-height-discharges curve is very good. Accuracy
during high water, 15 per cent, during low water, 10 per cent.

Co-operation.—This section was maintained in 1914 bj- co-operation with
the Water Rights Branch (Provincial).

General.—Gold creek rises in the hills south of Cranbrook and flows in a
south-easterly direction for about 35 miles, discharging into Kootenay river

opposite Flagstone, and about 7 miles above the international boundary line.

The drainage area is about 230 square miles. The precipitation throughout
the drainage is very light, probably not exceeding 20 inches. Gold creek may
be termed an irrigation stream.

Discharge Measurements of Gold Creek, near Flagstone, for 1914.

Date.
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Daily Gauge Height and Discharge of Gold Creek, near Gateway, for 191-i
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920
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755
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845
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1,030

940
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890
910
920
940

845
755

686
630
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Feet.

'i-9'

1-9



BRITISH COLUMBIA HYDROGRAPHIC SURVEY 509

SESSIONAL PAPER No. 25e

spells, a week or two in duration, occur, when the temperature will go down
to -30° F. (and in some cases the thermometer has gone down to -50° F.) The
river is generally affected by ice from December to March. Frazil ice is pre-

valent.

Gauge.—A vertical staff gauge, 12 feet long, is read daily by ]\Irs. C. Barnes,

of Wardner.

Channel.— The channel is straight and uniform, but piles have been driven

down the centre of the river for logging purposes.

Discharge Measurements.—One measurement in 1913. and nine in 1914, were
made from the traffic bridge.

Accuracy.—Daily gauge readings are obtained, reliable measurements were
made, and the gauge height discharge curve is very good. The results should

be within 5 per cent.

General.—Kootenay river rises in the Beaverfoot range of the Rockies, in

township 24, range 16, west oth meridian, and flows in a south b}' southeasterly

direction through Wardner, a distance of about 100 miles. The valley of the

Kootenay is broad and fertile, and is gradually being opened for agricultural

developments. The fall of the river is very gradual, and will not be used for

power between Canal Flats and Wardner. The river is most suitable for

logging, and each year drives come down from valuable limits at the head-
waters.

Discharge Measurements of Kootenay River, near Wardner, for 1913-14.

Date.
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Daily Gauge Height and Discharge of Kootenav River, near Wardner,
for 1914.
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Daily Gauge Height and Discharge of Kootenay River, near Wardner,
for 1914.

DAT.
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LiNKLATER CrEEK, NEAR NeWGATE (3045).

Location.—At Smith's ranch, 6 miles north of international boundary line;

at Newgate, -4 miles from mouth of Gold creek. Cranbrook district.

Records Available.—May to September, 1913.

Climatic Conditions.—The precipitation is light, generalh' not in excess of

20 inches. The summers are hot and dry. Winters are severe, during some
cold spells the thermometer going down to -40° F.

Gauge.—Three-foot vertical staff gauge, nailed to bridge. Mr. Jas. Bean
reads gauge daily.

Channel.—Moderately swift, fairly smooth, and unbroken.

Discharge Measurements.—Five well-distributed measurements were made
in 1914.

Co-operation.—This station was maintained b}' co-operation between the

Provincial Water Rights Branch and the British Columbia Hydrographic
Survey.

Accuracy.—Daily gauge readings are obtained, the measurements should be

accurate. The results are within 15 per cent.

General.—Linklater creek is a small irrigation stream, about 15 miles long,

flowing from the northwest into Kootenay river near Newgate. The drainage

area is about 40 square miles (as obtained from the only available maps.)

Discharge Measurements of Linklater Creek, near Smith's ranch. Gateway,
for 1914.

Date.
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Daily Gauge Height and Discharge of Linklater Creek, near Gateway, for

1914.

Day.
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Climatic Conditions.—At Marysville the precipitation each j'-ear is a little

greater than at Cranbrook, which in 1914 was 16 inches. The summers are hot
and dry. The winters are severe. Cold spells lasting for a week or so often

occur, when the thermometer may reach -40° F. and -50° F. The creek freezes

over in November or December and remains frozen till March. Frazil ice is

present.

Gauge.—An enamel gauge, 6 feet long, is read daily by Mr. W. M. Burdette,
of Marysville.

Channel.—Straight, rocky, and water is generally broken. The section

may fill but the control appears permanent.

Discharge Measurements.—Eight well-distributed measurements were made
in 1914.

Co-operation.—This station was maintained by co-operation between the

British Columbia Hydrographic Survey and the Water Rights Branch of the

province.

Accuracy.—The measurements are fair, daily readings are obtained, and the
gauge heights discharge curve seems very good. The results should be within

10 per cent.

General.—Mark creek is a stream about 15 or 20 miles long, flowing from
the northwest into St. Mary's river near Marysville. The drainage area is about
90 square miles (as estimated from the only available maps). Near Kimberley
is the Sullivan mine, where large quantities of silver-lead ore is mined and shipped

to Trail smelter. This company has a water-power development on Mark
creek. At present about 350 horse-power is developed during the summer
months. The head it is anticipated, will soon be increased.

There are other valuable mining claims in Mark creek drainage which,

when developed, may tend to increase the importance of this little stream.

Discharge Measurements of Mark Creek, near Marysville, for 1914.

Date.
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Daily Gauge Height and Discharge of Mark Creek, at ]\Iarysville, B.C.,
for 1914.

Day.



516 hEI'Ain'MEyT OF THE IXTERIOR

6 GEORGE V, A. 1916

Daily Gauge Height and Discharge of Mark Creek, at Marysville, B.C.
for 1914

—

Concluded,

Day.
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Gauge.^—Three-ioot enamel gauge, nailed to an old bridge, about one-half
mile above Rock Creek mill. Read four or five times a week by Mr. H. B.
Stiven, of Elko.

Channel.—Sluggish. Not very uniform.
Discharge Measurements.—Four measurements were made in 1914.

Co-operation.—Provincial Water Rights Branch and British Columbia
Hydrographic Survey co-operated in 1914.

Accuracy.^Not guaranteed.
General.—Mud creek is a small irrigation stream, tributary to Rock creek,

near Elko. The discharge of Mud creek, plus that of Rock creek, gives the
discharge of Rock creek at the Rock Creek Lumber Company's dam.

Discharge Measurements of Mud Creek, near Baynes, for 1914.

Date.
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Monthly Discharge of Mud Creek, near Elko, for 1914.

(Drainage area, 7 square miles.)
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Daily Gauge Height and DiscHAiL-^i ::' Phiiiipe Creek, near KocsviHe.
A.
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Daily Gauge Height and Discharge of Phillips Creek, near Roosville,

for 1914.

D.\Y.
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Rock Creek, near Elko (3049).

Location.—One-half mile above Rock mill, near Elko. Cranbrook district.

Records Available.—May to September, 1914.

Climatic Conditions.—Similar to Elko (see Elk river).

Gauge.—Two-foot wooden staff gauge, read four or five times a week bv
Mr. H. B. Stiven, of Elko.

Channel.—Smooth, with swift water. Good control.

Discharge Measurements.—Five measurements were made in 1914.

Co-operation.—Provincial Water Rights Branch and British Columbia
Hydrographic Survey co-operated in 1914.

Accuracy.—Results should be within 15 per cent.

General.—Rock creek is a small stream, about 15 miles long, flowing from
the east into Kootenay river, about 10 miles south of Jaffray. The total drain-
age is about 40 square miles. The station is located above the mouth of ^lud
creek, and the total discharge of Rock and Mud creeks gives the discharge at

Rock Creek Lumber Company's dam. The water is used for irrigation.

Discharge Measurements of Rock Creek, near Baynes, for 1914.

Date.
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Daily Gauge Height and Discharge of Rock Creek, near Baynes, for 1914.

Day.
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Big Sand Creek, near Jaffray (3042).

Location.—About 300 yards below highway and C.P.R. bridges, 2 miles

from Galloway, near Jaffray. Cranbrook district.

Records Available.—May to September, 1914.

Climatic Conditions.—Summers, hot and dr^-. Winters severe, as low as
-40° F. some seasons, with light snowfall. For further information see Elk
river. The conditions at Elko are verj' similar.

Gauge.—Five-foot wooden staff gauge, read daily by ^Ir. X. Craigie,

Channel.—Uniform and smooth, with swift water. Good control.

Discharge Measurements.—Five well-distributed measurements were made
in 1914.

Co-operation.—This station was established by Mr. H. B. Hicks, Provincial

Water Rights Branch, and maintained co-operatively by him and the British

Columbia Hydrographic "Survey.

Accuracy.—Mr. Hicks made a splendid section, late in 1913. The measure-
ments are reliable, daily gauge readings were taken, and the gauge-height-dis-

charge curve is good. The results should be within 5 per cent.

General.—Big Sand creek is an irrigation stream, about 20 miles long,

flowing from the northeast into Kootenaj' river, south of Jaffray. The gauging
station is about 8 miles from the mouth, and above the station the drainage

area is about 40 square miles. As before stated, the water is used for irrigation.

Discharge Measurements of Big Band Creek, near Jaffray, for 1914.

Date.
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Daily Gauge Height and Discharge of Big Sand Creek, near Hanbury,
for 1914.

Day.
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Gauge.—Wooden staff gauge, nailed to the bridge, read daily by Andrew
Rosen of Jaffray.

Channel.—Uniform. Water unbroken and swift. Control doubtful.

Discharge Measurements.—Five were made in 1914.

Co-operation.—Provincial Water Rights Branch and British Columbia Hydro-
graphic Survey co-operated in 1914.

Accuracy.—Results should be within 15 per cent.

General.—Little Sand creek, a tributary of Big Sand creek, is a small stream
used extensively for irrigation.

Discharge Measurements of Little Sand Creek, near Jaffray, for 1914.

Date.
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Daily Gauge Height and Discharge of Little Sand Creek, near Jaffray,

for 1914

—
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Monthly Discharge of Little Sand Creek, near Jaffra}-, for 1914.

(Drainage area 33 square miles.)

Month.
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30, 1914, the precipitation was 16 inches. The summers are hot, windy ,and
dusty, almost semi-arid. The winters are severe, with occasional cold spells

a week or so duration, when the temperature may go as low as -40°F or -50°F.
In December, 1914, engineers of the British Columbia Hydrographic Survey'

were doing field work around Cranbrook when the temperature was as low as

-20°F. St. Marj^'s river freezes up in November or December and remains
frozen till March. Frazil ice is prevalent.

Gauge.—Vertical staff gauge, read daily bj- the Otis Staples Lumber Com-
pany at Wycliffe.

Channel.—Straight, uniform, with smooth, swift water. Good control-

Discharge Measurements.—Mr. Hicks, District Engineer, Provincial Water
Rights Branch, made several measurements in 1913, and in 1914 four measure-
ments were made.

Accuracy.—Combining ]\Ir. Hick's measurements and the 1914 measure-
ments a very good gauge-height discharge curve has been obtained. The
results should be within 10 per cent.

General.—The St. Mary's is a large river rising in the divide between
Kootenay lake and Kootenay river in East Kootena^^ It flows in an easterly

direction, discharging into Kootenay river near Fort Steele, 50 miles above
the international boundary line. It is about 50 miles long and drains in the
neighbourhood of 1,100 square miles.

The St. Mary's river is at present used for logging purposes. The Otis
Staples Lumber Company has a large mill at Wycliffe, and logs are driven from
the timber limits near the source of the river to Wycliffe. Ore, particularly

silver-lead and zinc, is found in large quantities in various parts of the drainage.

The Sullivan mine, at Kimberley, had an output in 1914 of 36,000 tons, from
which was obtained 550,000 ounces of silver and 25,000,000 pounds of lead.

Power is obtained from Mark creek, a tributary of the St. Mary's.

On St. Mar\^'s river there is a power site immediately above the gauging
station near Wycliffe. A head of from 30 to 40 feet may be obtained, and a
development of about 2,000 horse power ma}' be installed at a fairly reasonal>le

figure.

Discharge Measurements of St. Mary's River at WyditYe, for 191 1.

DaU-.
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Daily Gauge Height and Discharge of St. Mary's River near Wycliffe,

for 1914.
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Daily Gauge Height and Discharge of St. Mary's River near Wyclifife,

for 1914.
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MISCELLANEOUS METERING STATIONS.

Date.

1913.

Sept. 20

1914.

May 26
June 21

Aug. 24
Oct. 7

April 17

May 23
July 28
Aug. 25
Sept. 21

" 28....
May 27
JiiW 16

AuB. 12

Sept. 26
May 15

Aug. 4
Sept. 9
July 7

Aug. 1

Oct. 15
" 15
" 8

Aug. 14

Sept. 28
Aug. 25

Stream.

Washout Creek.

Washout Creek.

Shuswap Creek

.

Lewis Creek

Little Bull...

Moyie River.

Sheep Creek

Skookumchuck Creek.

Locality.

Galena..

Galena.,

.\thalnier.

Wasa

.

Bull River.

Kingsgate .

.

Wasa.

Gauge
Height.

Feet.

0-72

1-50
1 65
102
MO
0-59
1-30

115
100
100
1-00
0-55
0-65

0-40
1-05
1-30
1-26
21
0-80
110
0-80
0-75
11-25
11-00

Dis-
charge.

Sec-It.

12-9

450
55-8
13-4
12-2

11 09
48-02
20-90
16-70
17-15
15-25
17-5
17-5
7-08
4-92
7-83
14-3
12-9

1.140-

333
183-0
225
2130
91-8
970
114

Date.
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INDEX.

Page.

Accuracy and Reliability of Data, Hydrographic data 13

Adams River, Hydrographic data 2/0

Anderson River ]^
Ashnola river near Keremeos, Hydrographic data 27o

Ashcroft and Nicola Districts '

Akolkolex River, near \Vig%vam , Hydrographic data '^l

Belknap Creek at Belknap Lake, Hydrographic data 55

Belknap Creek below Ann Lake, Hydrographic data 58

Big Oualicum River, Hydrographic data Jl^
Black Creek, Hydrographic data 204

Boulder Creek, Hydrographic data J*
Brandt Creek, at mouth, Hydrographic data ^" above Young Creek, Hydrographic data °°

Bridge River, Hydrographic data *^2
Barnes Creek, Hydrographic data ^'-'

Boulder Creek, Hydrographic data ^1
Bolean Creek , Hydrographic data 207

Bonaparte River, Hydrographic data 330

Boundary Creek, Hydrographic data 2<8

Barriere River 38

Beaver River, near Six-mile Creek, Hydrographic data ™^
Blaeberry River, near Moberly, Hydrographic data "7
Bugaboo Creek, Hydrographic data *^
Bull River, near Mouth, Hydrographic data *^
Big Sand Creek near Joffniy 523

Co-operation and Acknowledgements
J3

Convenient Equivalents ; *2

Chief Engineer's Report—Coast Division 3

Coast Division:

—

Territory *i
Uses of Water ^'_

Present Water-Power Developments ^'_

Possible Water-Power Developments ^4

Municipal supply
J

'

Reclamation
*J

Irrigation '|
Location of Stations ^|
Precipitation and Temperature

J|
Comparison of Stream Measurements ^°

Districts:

—

Southern * 5, 19

LiUooet 5, 20. 24

Vancouver Lsland 5

Regular Metering Stations 4. 5, 21, 24

Miscellaneous Metering Stations 2M
Campbell River, Hydrographic data • • ^20

Capilano Creek, Hydrographic data *»

Cayuse Crook, Hydrographic data '••

'J*
Chcakamus River, Hydrographic data 1^*
Chohalis River, Hydrographic data , J2
Chilliwack River, Hydrographic data "5

ChemainuH River, Hydrographic data 123

Coquihalla River, Ilyilrographic data '°

Cowichan ]{iver, Hydrographic data 1^
Coquitlam River, Ilydronraphic data 24

Campbell Creek, Hydrogriipliic data 210

Canyon Creek, Hydrographic data 1-', ^^
Colosto Creek, Hydrographic data -'^1

Little Clearwater River, Hydrugruphic data '

Cherry Crook, Hvdrographic data
Crina Croi'k, Hydrographic data
f^oldwator Hivor, Hydrographic dal

a

•"•>

Crazy ("rook, Hydrograpliit; ilata '-M

Canyon Crook. Hydrographic datu .
'-••*

Cariboo ("reek, near Hiirtoti City, Hydrographic data
''"

Carpenter f^rook, n(tar Now Donvor. Hydnigraphio data '_'"*

Carpenter Crtiok, Houth fork m-ar .Sandon. Hydrographic- d.it:.
'-'

(Jhorry ( 'rinik n<>ar SViiwa, Hydrograpliic data 2J3

Columbia llivor, near CiiMtlouar. Hydrogrupliio data '''

('(iluiiiliia Kivor, at (loldim, HydriiKrupliic data 443
T'oluiiiliia River, near UevelMtoko. llyilrogrHphio dut« 3TT

Coluiiil)ia River, nt<ar Trail, Hydrogriiphif ditta 44<J

( Viluiiiliiu Itiver, tlrainago ba^in Cruiibruuk Diitlriot, Hydrognphio dalu ^
Cloarwator Uivor, Hydrosrupbio data..... 218. 21?

Cli malic ( 'onditionM , , ... 44

Chinook Winda 47

Diviaioo of Work *
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Districts

—

Continued.

Definition of Terms
Developed Water powers—Coast Division
Deadman River, Hydrographic data
Districts and Staff—Kamloops Division...

Developed Water powers—Kamloops Division
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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
Manitoba Hydrographic Survey Report for the calendar years 1912-13-14.

Respectfully submitted,

W. J. ROCHE,
Minister of the Interior,

Ottawa, May 31, 1915.
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Department of the Interior,

Ottawa, May 31, 1915.

The Honourable W. J. Roche, M.D.,
Minister of the Interior.

Sir,—I have the honour to submit the Manitoba Hydrographic Survey
Report for the calendar years 1912-13-14, and to recommend that it be published
as Water Resources Paper No. 4, of the Dominion Water Power Branch.

I have the honour to l)e, sir,

Your obedient servant.

W. W. CORY,
Deputy Minister of the Interior.
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Department or the Interior,

Dominion Water Power Branch,

Ottawa, May 31, 1915.

W. W. Cory, Esq., C.M.G.,
Deputy Minister of the Interior,

Sir,—I have the honour to submit the attached report on the ^Manitoba

Hydrographic Survey for the calendar years 1912-13-14 by M. C. Hendry,
B.A.Sc, Chief Engineer.

In view of its important bearing on the industrial development of Manitoba,
I would recommend that it be published as Water Resources Paper No. 4, of

the Dominion Water Power Branch.

Respectfully submitted,

J. B. CHALLIES,
Superintendent.
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Winnipeg, May 31, 1915.

J. B. Challies, Esq.,

Superintendent, Dominion Water Power Branch,
Department of the Interior,

Ottawa, Ont.

Sir,—I have the honour to submit herewith the manuscript of the Progress
Report of Stream Measurement, Manitoba Hydrographie Survey.

This report covers the hydrographie work carried on by this Survey since
its organization in 1912 up to the end of 1914. I would request that it be
published as one of the Water Resources Papers of the Dominion Water Power
Branch.

In submitting this report, I wish to acknowledge the loyal and efficient

assistance of all members of my stafif in collecting and arranging the data herein
compiled.

I have the honour to be, sir,

Your obedient servant,

M. C. HENDRY,
Chief Engineer.
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PART I.

PROGRESS REPORT OF THE MANITOBA HYDROGRAPHIC
SURVEY FOR THE CALEND.\R

YEARS 1912-13-14.

INTRODUCTION.

The inception of the work of the [Manitoba Hj'drographic Survey was a natural

consequence of the hydrauhc power investigations commenced in ^Manitoba by
the Dominion Water Power Branch in 1911. The institution of these investiga-

tions rendered imperative hydrographic studies of the rivers in the province, as

prior to 1911 the collection of such data along systematic lines had nowhere
been undertaken. Under ideal conditions the gathering of hydrographic data
should precede the stud}' of rivers from a power or other standpoint. Under
the aVjove circumstances it was necessary that the investigations of the streams
for discharge and power should be carried on simultaneously.

The gathering of hydrographic data is of prime importance, not only from
a hj'draulic power standpoint, but also in connection with other uses of the surface

water supply. These various uses 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.

In the province of Manitoba, information regarding stream flow or surface

water supply is or may be recjuii'ed for any one of these uses. Throughout
the province, numerous towns and villages are depending upon the rivers for

their domestic water supply; this demand will rapidly grow as the population
increases, and further information in regartl to the amount of water available

will be recjuired. In the southwestern part of the province, where the average
annual rainfall varies between 14 and 17 inches, and where agriculture is the

chief pursuit, the use of water for irrigation purposes is to be expected. Many
of the rivers throughout the province present power possibilities, and studies

have been made to determine 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, especially uiuler conditions
of low discharge. In the northern and southwestern portions of the province
the reclamation of large tracts of lands by drainage may protital)ly be undtT-
taken. As settlement becomes more ilense the necessity for the reclamation
of tli«'se hinds will become more pressing; it is essential, therefor*', that accurate
information concerning the regimen of flow of streams forming the natural outlets

for such drainage be obtained.
The use of the streams of the jirovince in connection with sewage disposal

will, at no distant date, command attention since the rapid growth of the t»>wns

and villages will soon render necessary the formulation of a policy relative

to the disposal (»f their waste in such a manner as will obviate any possibU*

danger to the community as a whole. In or«lei- that this (juestion may be
handled intelligently, a thorough knowle«lge of the run-otY conditions of the

stn'ams is of extreme importance.

2r)F-2i
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Several of the main rivers in the province might be utilized for navigation
purposes; in fact, before the advent of the railway in Manitoba, the Red river

formed the only means of communication with the outside world. Improvement
for navigation purposes is being urged in many quarters, and for this purpose
a study of the hydrology of these streams is necessary.

Owing to the fluctuation of stream flow, not only from day to day but from
month to month and from year to year, and the effect that such variation may
have upon any one of the uses to which the streams may be adapted, it is imper-
ative that the gathering of stream flow data be made to extend over a consider-
able term of years, so that a true idea of the stream regimen may ultimately
be formed.

ORGANIZATION AND SCOPE.

When the Manitoba Hydrographic Survey was organized early in 1912,
it was decided that the work should be carried on in as comprehensive a manner
as possible, and that as funds became available and the opportunit}^ offered,

the work should be extended to embrace the whole of the province of Manitoba.
At its inception, however, the district in which stream flow data were particularly

required was that tributary to the Winnipeg river as survej^s were being carried

on to determine the power possibilities of that river. Mr. Douglas L. McLean,
under whose direction these power investigations were being carried out, was
placed at the head of the survey. Office quarters were secured in Winnipeg,
and office equipment, supplies, and the necessary outfit for field work assembled.
Several engineers who had been employed on the Winnipeg River work were
detailed to the Hydrographic Survey, and the work of stream flow investigation

was instituted. Since the organization of the survey the work has been extended
from time to time until it now covers all the principal rivers of the province.

Mr. McLean resigned from his position in October, 1913, in order to accept
a position on the construction staff of the Greater Winnipeg Water Supply
project, and the work was thenceforth energetically carried on until the following

June by Mr. S. S. Scovil, Assistant Chief Engineer. Upon the writer taking
charge of the work, Mr. Scovil was transferred to Ottawa, being placed in charge
of the run-off and storage studies undertaken by the Lake of the Woods Technical
Board, in connection with the Lake of the Woods Reference before the Interna-
tional Joint Commission.

In organizing this work, it was recognized that probably the best and most
comprehensive methods for gathering hydrographic data were those employed
by the Water Resources Division of the United States Geological Survey.
Through the courtesy of the officers of that organization, studies were made of

their field and office methods, both districts covered by their engineers and at

the head office in Washington. The work was then mapped out and has since

l)een carried on along lines closely following the practice of the United States
engineers.

The different streams to be studied were investigated and suitable locations

selected for the establishment of metering stations, the selection of the stations

depending upon the physical features and the need of data in that particular

locality. x\t these metering stations, gauges were also established and the

services of some person living in the locality were secured to read the gauge
daily. These dailj'' observations are recorded in a book provided for the purpose
and examined by the engineer on each of his trips to the station. The readings

as entered in the book are transferred to cards by the gauge reader, and are

forwarded weekly to the chief engineer. From a study of these readings and
the meterings, the daily discharges are arrived at.

On the organization of the -Manitoba Hydrographic Survey the work of

the Winnipeg River Power Survey was merged with it. Since then all investi-



MA^^ITOBA EYDROGEAPEIC SURVEY 5

SESSIONAL PAPER No. 25f

gations, whether hydrographic, storage, power, or river improvement, have been
carried on under the one central control. By this arrangement the work naturally

falling within the scope of the survey has been carried on efficiently and system-
atically. Conservation investigations for power and storage are being dealt

with in a comprehensive manner with a view to determining the best use of the

available water supply.

In gathering the stream flow data it is believed that the results obtained
are sufficiently accurate for all practical purposes; the aim being not so much
to concentrate on a few streams and so obtain records of extreme accuracy, but
rather to spread the effort over a wide territory and 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. On some streams this term should be from five to ten years,

while in other cases it should extend over a much longer period, say from ten to

twenty years. The length of term will depend largely on the character and
relative importance of the stream and the possibility of estimating the discharge

by comparison with 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

streams at all seasons of the year so as to ascertain their total discharge and its

seasonal distribution, also to gauge others at certain stages which have been
determined to be critical points in their regimen." It may be stated here that

the standpoint taken by the United States Geological Survey is, that owing to

the constantly changing flow of the streams, data of reasonable accuracy showing
the distribution of flow over several consecutive years, are of more importance
than very accurate measurements covering short periods of time.

Care should be exercised in drawing conclusions from the data published
herein, owing to the limited period over which most of the records extend, and
the fact that these records are often unsupported by any earlier observations.

DISTRICTS.

During the first year that the hydrographic work was carried on, some
twenty-six regular stations were established at which data were collected througl;-

out the year; forty-one others were located at which miscellaneous reailings

were secured throughout the summer. From time to time during the past
three years, these stations have been revised and t)thers establisheil. In the
light of fuller information, it was found desiral)le to change the location of certain

stations so as to increase the value of the data gathered. Cowing to transpor-
tation difficulties met with in coniicction witii the ojieration of others, changes
have been made which without making for greater accuracy have ri'mlered
stations more accessible. in other cases, it has been deemed advisable to
discontinue a station entirely owing either to overlapjiing or to the fact thnt the
information could be obtained indirectly from some other station.

I)\iring the first year following orgaiii/ation, Mttention \v;is concentrated as
much as possible on that, portion of the country tributary to the district covered
by the water-power investigations, and practically all oi the permaniMit stations

then established are located in that drainage area. The miscellaneijus stations
established were spread throughout the province with a view to instituting the
work and at the same time ascertaining the desirability of perm.-inent stations

in the several localities. Whenever tli<'ir \;ilue has been established, stjitions

have, as far as possible, been located, lliougli owing to the pressure of other
branches of the work it has not been po.ssible to carry out this policy to as great
an rxlciit MS is desired.
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In dealing with the work of the survey, the territory covered, due princi-

pally to geographic conditions, falls naturally into several main divisions. From
time to time the work in these several divisions may be extended, since up to the

present time only the principal streams have been examined. The divisions

may be enumerated as follows:

—

1 .—Lake of the Woods tributaries and outlet.

2.—Winnipeg river and tributaries.

3 .—Red river and tributaries.

4 .—Assiniboine river and tributaries.

5.—The district to the west of lake Winnipegosis, including the

Saskatchewan river and its tributaries.

6 .—The east shore of lake Winnipeg.

7 .—The Nelson river.

Keewatin, M. H. S. Evaporation Station. Metcorologif^al Instrument Shelter.

Lake of the Woods Tributaries and Outlet.

The lake of the Woods district comprises all that territory lying above the

outlets of the lake, and includes the lake of the Woods, Rainy river. Rainy
lake and tributaries and Namakan lake and tributaries. This district forms
the chief source of the Winnipeg river, and as it has a very important l)earing

on the power reach of the river below the outlet, a number of stations were
established, the principal ones being at the outlets of the lake of the Woods.
Meterings on the Rainy river at International Falls were matle in conjunction

with the United States Geological Survey, while stations were estal)lished and
maintained by this Survey at the outlets of Namakan lake. B(>sides these, some
ten or twelve stations were established on the smaller rivers trit)utary to the lakes.

Owing to the power studies being made on the Winnipeg river, and the need
of information relative to regulation, a knowledge of the hydrology of these

rivers and lakes was of prime importance. The work instituted in the first year

of the survey has therefore been vigorously continued, but with one or two
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important changes. About the time that the work was instituted a reference

was made to the International Joint Commission in connection with the regu-

lation of the level of the lake of the Woods. As there are many interests involved

in this regulation, and since it is not only an international but also an inter-

provincial question, several Provincial and Dominion Governmental Depart-

ments have been consulted and required to furnish data. These data are prin-

cipally along hydrological lines so it was necessary to make some divisions of

the work. Under the arrangement made, the Manitoba Hydrographic Survey
confined its operations to the gathering of data in the vicinity of the outlets of

the lake of the Woods. Above that point all the data are being collected by
the other departments referred to. These data which are made available to

the consulting engineers of the International Joint Commission are of consid-

erable volume, and necessitate keeping an engineer and an assistant continuously

on the ground. Owing to the fact that the waters of the lake of the Woods
are discharged into the Winnipeg river, through a number of outlets some of

which are controlled by power plants, it has been necessary to establish metering

stations at a number of points, and gauges at various other locations. In addition

to the work relative to these gauging and metering stations, data of a meteoro-

logical nature are also being gathered.

Winnipeg River and Tributaries.

The district referred to as the "Winnipeg river and tributaries" comprises

all that territory lying below the lake of the Woods outlets and tributary to the

Winnipeg river. The tributaries are not numerous and, with the sole exception

of the English river, are of small magnitude. The English river joins the Winni-

peg in the vicinity of the interprovincial boundary of Ontario and Manitoba,

and drains a large territory directly north of the lake of the Woods district.

Lying almost entirely in unsurveyed territory, its drainage area is rather indeter-

minate, but roughly speaking it forms about 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 arrive at the daily discharge directly,

only scattered meterings being available, but from a consideration of the measure-

ments taken on the Winnipeg river above and below the confluence, the discharge

of the English river may be approximately deduced. 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, records are available since 1907 and are included in

this report. The records from 1907 to 1910 inclusive are based on tail-race gauge

readings at Point du Bois, together with discharge measurements made at or

in the vicinity of Otter falls by engineers of the city of Winnipeg and of the

Winnipeg Electric Street Railway. In October, 1911, a metering station was
established by this survey at Slave falls, the measurements being rieferred to

the same gauge at Point du Bois. On the Pinawa channel there are three stations,

one at the intake to the channel and the other two, respectively, above and

below the power-house of the Winnipeg Electric Railway Company, the last

two being estabhshed for the purpose of rating the power station.

The two districts just described lie 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

solithwest.

The granites and gneisses of the Laurentian formation underlie the whole

region, and the topographical features are typical of it, lakes and rivers abounding
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throughout the district. Rock outcroppings are very freciuent and the soil covering

is shallow, conditions which would tend to rapid run-off, were the lack of storage

in the form of ground-water not made up for in a large degree by the numerous
lakes. The forest covering of the district varies. In some parts it is sparse

owing to the shallow soil, while in other parts dense growths of evergreens, such
a« spruce, pine, and balsam are to be found, with occasional clumps of birch.

Much lumbering has been carried on in the district, and most of the larger

stands of timber have been cut. In other parts the forest has been overrun
with fire so that the standing timber is now to a large extent of second growth.

Lako of the Woods, Wiistcrn Outlet. North luiiiicl Ishiiul metering secliun.

At present the stations in the district at which run-off data are being

gathered are confined almost entirely to the outlets of the lake oi the Woods
and the Winnipeg river.

Red RivEK Distkict.

What is known as the Red river ilistrict is that portion of the Reil river

valley lying between the international boundary and lake Winnipeg; it also

includes the territory drained by its t ril>ut;nies, with the exception of the

Assiniboine. 'V\\v nature of the area drained by the river within tiie province

v;iri('s between the swampy and nuisUeg country bortleriiig the Laurent ian

i'orniation to the east and the open prairii' found gi'iuMMlly to the W(>st i»f the

riv<^r. Owing to the nature of the country lying to the east, drainage for land

reclamation is to be expected; such reclamation will naturally have tin elYeet

upon the range; in stage of the river; in fact, this effect has to st)m»' extent

already occurred owing to drainage schemes in operntion to tlie south ol the

iiilcnialional liouiidary in the state of Minnesota. The possibility of sueli ;in

effect upon the river renders its study advisable. Drainagi* alreaily in opei.ition

or t,o be arili('i|)att'(l, is not, however, the only rcMson necessitating tlu> i-olleet i»>n

of liy(li-ogr:ipliic (l;it:i. The iiiipoilMiice of the ii\'er from :i ii;ivig!it ion st:intl-
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point has been put forward on numerous occasions; in fact, with the idea of its

improvement for that purpose, a careful survey was carried out by this organiza-

tion. Such improvement would but revive an early use of the river which l^efore

the advent of the railway formed the chief artery of communication and transport

with the outside world. In order that all phases of the question may be looked

into, metering stations have been established at Emerson, near the international

boundary, and at Winnipeg, and gauges have been located at several other

points. In addition, metering stations have been established on the several

tributaries, viz., the Roseau, the Rat, and the Seine.

AssiNiBOiNE River District.

The Assiniboine river forms the chief tributary to the Red river within the

confines of the province of Manitoba; it drains the country to the west of the

Duck 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,

with scattered timber bluffs. The northern section of the area has a greater tree

covering, the Riding mountain district at the source of one of the tributaries

being well timbered and lying within a forest reserve. The tributaries from these

two areas are characteristic of the country which they drain. One of the chief

tributaries, the Souris, has the small winter flow generally noted for prairie

streams. It rises within the province of Saskatchewan, makes a loop down into

the state of Minnesota, and then recrosses the international boundary into the

province of Manitoba. This stream flows through what may be termed the dry

section of Manitoba, the district drained having the lowest annual rainfall of

any portion of the province. The Little Saskatchewan, rising in the Riding

mountains, is also a tributary of the Assiniboine and is worthy of mention
owing to its power possibilities. There are at present three power developments

on this river, viz., at Minnedosa, Rapid City, and Brandon.
As the Assiniboine, with its tributaries, drains parts of the province that are

very well populated, it is important as a source of domestic water supply or a

means of sewage disposal. In addition, the possible use of its waters for irrigation

purposes in the southwestern part of the province may be anticipated, while

its possible importance as a source of power renders a careful hydrographic

study advisable. A number of metering stations have been established, both

on the main river and on its more important tributaries; as opportunity oft'ers

it is intended to add to these in order that a thorough knowledge of the river may
be obtained.

District West of Lake Winnipegosis.

In the district west of lake Winnipegosis there are a large number of streams

of different sizes, some of which are not directl}' tributary to lake Winnipegosis,

but add their waters to that lake through several of the smaller lakes tributary

to it.

With two or three exceptions, all the rivers of importance in the district

have their sources in the Riding, Duck, or Porcupine mountains, and are not of

great length, although the flow is much more constant than in the southern part

of the province. The northern part of the district adjacent and tributary to

the Saskatchewan, while wooded to a greater or less extent, is low lying.

While some of these streams are not of imnKMliate interest from a hydro-

logical standpoint, nevertheless, as the district becomes populated they will

become of increasing importance. In some cases the success of the drainage

schemes which may be undertaken wnll depend largely upon their capacity and
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pos^ibilit}' of improvement. In addition to this, the towns which are now located
or may spring up in the neighbourhood will have to look to them for their domestic
water supply. In some cases these rivers are capable of development from a power
standpoint. Perhaps the most important in this district in this respect is the
Saskatchewan. This river has as its drainage basin practically all that portion
of Alberta and about two-thirds of Saskatchewan lying south of the fifty-fourth
parallel of latitude. There are two or three points at which this river might be
developed for power purposes, while considerable areas lying contiguous to the
river between its mouth and the western boundary of Manitoba might profitably
be reclaimed by drainage.

A number of metering stations have been estal)lished in the district, and also
a number of stations where gauge readings only are taken, so that a general
knowledge of the hydrography of the district is being obtained; additional
stations will be added as necessity arises.

Rivers Entering Lake Winnipeg on the East.

The district covered by the drainage on the east side of lake Winnipeg
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 interrujjted

at numerous points in their course by falls and rapids. Throughout the district

at various points are to be found stands of timber which may be utilized either
for the manufacture of lumber or for pulp and paper purposes. With these
facts in view, studies have been made of the power possibilities of the rivers.

In order that the conclusions reached may be sound, the possible run-otf of the
rivers should be accurately determined. Owing to the difficulty in securing
competent gauge readers, it has been found difficult to establish regular stations.

However, miscellaneous meterings have been made on these rivers at
various times, including the low-flow period which occurs during the winter
months, and upon these it has l)een possible to base the estimates of minimuu)
flow.

On the Berens river it has been possible to secure the services of a gauge
reader in the vicinity of Little Grand rapids; a metering station was acconlingly
established, and it is hoped that records of considerable value will be obtained.

Nelson River.

The Nelson river forms the sole outlet of practically all the drainage areas
included in the foregoing six districts. It forms the outlet of lake Winnipeg
into which empty the Winnipeg, Red, Saskatchewan. Berens, Pigeon. Blood-
vein, and Dauphin rivers, the last named being the outlet of lake Winnipegosis
and lake Manitoba. The fall of the Nelson between the outU't of lake Winnipeg
and Hudson bay is, in round numbers, TOO feet. A great portion of tliis natural
fall in the river is concentrated in the form of swifts, rapids, and falls. It is

to be expected that, with such a vast drainage area tributar\' to tlu> river, the
discharge will be except ion:d. it is ;dso a natuial inference thjit, in a tlrainag«-

aica vvliicli includes so nian\' lakes forming natural regulation basins, the min-
imum flow will bear a fairly dose relation to the mean How. Certain of the
natural sloiage basins encountered in this ilrain.age area are of great proportions,
among which ar(> the following large lakes: lake Namakan, K.ainy lake, and the
lake of the Woods on the Winnipeg; Lac Seul on the English; lake .\L'initi>l>a,

Dauphin lake, lake Winnipegosis, and lake Winnipeg. Besides these ther»' are
many others of less extent ; for instance, in the Winnipeg Uiver basin there ;ire,

in addition to those named, IOC) lakes which \ary from alumt A to I 10 sipiare
miles in area.
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The value from a power-producing standpoint of a river like the Nelson,

where numerous falls occur and where, as may reasonably be expected, the
minimum flow will approach the mean annual flow, should be enormous, especi-

ally where the drainage area is of such great proportions. With this in view
and with the advent of the Hudson Bay railway and greatly improved trans-

portation facilities, the development of some of these possible sites may reason-

ably be expected. It was considered of the utmost importance,, therefore,

that the systematic gathering of data relating to the discharge of the Nelson
river should be undertaken without delay. Accordingly, during the summer
of 1914, an engineer of this survey was detailed to make an investigation of the

upper portion of the river and locate a metering station at some point easy of

access where the services of a gauge reader could be secured. A station was
carefully established in the vicinity of Manitou rapids, and a number of meterings

were secured during the summer and early fall. It is intended that as soon as

winter conditions become settled another engineer will be sent in to the station

to carry on the hydrographic work throughout the winter. In addition, informa-
tion is being gathered relative to streams tributary to the Nelson in the vicinity

of Manitou rapids. —

DEFINITIONS AND 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," "miner's inches," and "run-off

in second-feet per square mile"; and (2) those which represent the actual

quantity of water, as "run-off 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" or "mile-feet." The first two
belong to the first group and the last three to the second. They may be defined

as follows:

—

(a) "Second-feet" is an abbreviation for cubic feet per second (c.f.s.)

and is the quantity of water flowing per second 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.

(6) "Second-feet per square mile" is the average number of cubic feet of

water flowing per second from each s(juare 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, and is the quantity of

water recjuired to cover an acre to the depth of 1 foot. It is the common unit

of measurement of quantity, and is generally used in connection with
storage.

(e) "Mile-foot" is eciuivalent to 27,878,400 cubic feet, and is the quantity
of water required to cover one square mile to a depth of 1 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.
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Convenient Equivalents.

second-foot equals 35 -71 British Columbia miner's inches, or one British

Columbia miner's inch equals 1 • 68 cubic foot per minute.

second-foot equals 6-23 British imperial gallons per second; equals 538,272
gallons for one day.

second-foot equals 7-48 United States gallons per second; equals 646,317
gallons for one day.

second-foot for one year covers 1 square mile 1 • 131 foot or 13-572 inches deep.

second-foot for one year equals 31,536,000 cubic feet; equals 724 acre-feet.

second-foot equals about 1 acre-inch per hour.

second-foot for one 28-day month covers 1 square mile 1-041 inch deep.

second-foot for one 29-day month covers 1 square mile 1 - 079 inch deep.

second-foot for one 30-day month covers 1 square mile 1- 116 inch deep.

second-foot for one 31-day month covers 1 square mile 1-153 inch deep.

second-foot for one day equals 1 • 983 acre-foot.

second-foot for one 28-day month equals 55-54 acre-feet.

second-foot for one 29-day month equals 57-52 acre-feet.

second-foot for one 30-day month equals 59 - 50 acre-feet.

second-foot for one 31-day month equals 61-49 acre-feet.

00 British imperial gallons per minute equals 0-268 second-foot.

00 United States gallons per minute equals 0-223 second-foot.

,000,000 British imperial gallons per day equals 1-86 second-foot.

,000,000 United States gallons per day equals 1-55 second-foot.

,000,000 British imperial gallons equals 3-68 acre-feet.

,000,000 United States gallons equals 3-07 acre-feet.

,000,000 cubic feet equals 22-95 acre-feet.

acre-foot equals 43,560 cubic feet.

acre-foot equals 271,472 British imperial gallons.

acre-foot equals 325,850 United States gallons.

inch deep on 1 square mile equals 2,323,200 cubic feet.

inch deep on 1 square mile equals - 0737 second-foot per year.

acre equals 43,560 square feet.

cubic foot equals 6 • 23 British imperial gallons.

cubic foot equals 7 - 48 United States gallons.

cubic foot of water weighs 62-5 pounds.
foot per second equals - 682 mile per hour.

horse-power equals 550-foot pounds per second.

horse-power equals 746 watts or - 746 kilowatts.

horse-power equals 1 second-foot of water falling 8 • 80 feet.

To calculate water-power quickly

:

Second-feet X fall in feet -f- 11 = net horse-power on water wheel, realizing 80
per cent of theoretical power.

METHODS OF DETERMINING DISCHARGE.

Three separate methods are commonly followed in the determination of

discharge of streams, and these methods involve the use of certain formulae

based on physical data more or less easily ascertained. The three methods
referred to are:

—

1

.

The slope method.
2. The weir method.
3. The mean velocity method.
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The Slope ^Method.

In the slope method of determining the discharge, the fact that the slope of

the bed of the stream, and consequently the surface slope bears some definite

relation to the discharge is made use of. A number of empirical fomulae have
been deduced from time to time in an effort to express this relationship, and
among these in most common use are the Chezy, the Kutter, and the Bazin
formulae.

What is known as the Chezy formula was deduced by a French engineer of

that name about the year 1775, and takes the form of:

—

V = C V rs in which V is the velocity, C a coefficient depending upon the

slope, the roughness of the channel and the wetted perimeter; r is the hj'draulic

raclius, being the cross-sectional area divided by the wetted perimeter, and s

the slope, being the head or fall in the section divided by the length of the

section. This formula: V = C Vrs may be considered the fundamental slope

formula. Various modifications of it have been deduced from time to time
depending upon values of C obtained from formulae based upon experiments
and observations. The Kutter and Bazin formulae belong to this class, and the

former is perhaps the better known, taking the form of: V = C Vrs where C is

obtained from the equation:
•00281 1-811

41-6 + S + n
^ ^

/
-00281 1 _n_

1 + \ 41-6 + S / vr

Where r and S have the same significance as in the Chezy formula, the

factor "n" is known as the coefficient of roughness.

The Bazin formula, often considered to be one of the best for the deter-

mination of flow in open channels, takes the form: V = C Vrs where
157.6

C = _c_

1 + ^T
the coefficient "c" depending upon the roughness of the channel; values being

determined for different classes of material by experiment.

Humphreys and Abbott made determinations of C from which they also

derived a formula. As the first-named formula depended on experiments carried

on in small chainiels of various natures, and the latter ujion observations made on
the Mississippi river, the governing conditions were of a widely ditYcrent nature;

it is therefore to l)e expected that neither of the formula' could be considered as

generally applicable. The diversity of the results obtained from the use of tlu'se

two formula? was the subject of investigation by Kutter and (Janguillet and
undoubtedly influencetl the final determination of Kutter's formula.

Tables have i)een i)repared giving values for the coefficient "n" in Kuttt-r's

f(irmiila and "c" in the Hazin fornuila, and are to be found in practically evt>ry

handbook. It is, however, very dillicult to choose the correct value for these

coedicienis, and it is therefore advisable that whenever |)ttssiltle the value of " n

and "(•" in the two formula' be computed from a measurt'il ilischarge.

In the Manitoba work, the results of which ar«' herewith published, it is

seldom necessary to make use of the sh)pe method of determining the discharge;

in fact, about the only application of tlu' nu'thod is in the determination of tloo»|

discharges, or, in conjunction with meterings on riv«'rs wliere the gaugi iieight

does not always bear a consl;int lel.ition to the dischnrge. I'\)r the Kutter
Coi-niula il is, ho\\e\'ei-, possible in each ol' tiiesj' cases, to arri\e at a value lor the
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factor "n" since from a determination of tlie hydraulic radius at the time of

metering, the slope and the mean velocity, the value "c" may be found from

the equation: V = C Vrs; then having found the value of "C" this may be
equated to Kutter's formula and the value of "n" derived, or may be found in

the tables prepared for this purpose in any engineering handbook. A value for

the coefficient "c" in the Bazin formula may be found in the same way.

Weir Method.

The weir method of determining discharge may be made use of in con-
nection with widely varying discharges. Very often estimates of flow both
under conditions of flood and of extremely low water may be arrived at by this

method. Where funds are available, and the value of the records warrants
the expense of installation, a permanent weir undoubtedly provides the best

method of determining discharge. When the stream flow to be measured is

of a comparatively small volume (a few second-feet), and the discharge is to be
determined from time to time, a temporary weir may be utilized in conjunction
with a gauge in the natural river channel.

This temporary weir would consist of a standard sharp-crested weir fastened
for convenience to a wooden plank, the method of using it being as follows:

A point in the stream below the gauge is selected and, after reading the gauge
height, a temporary dam of earth and sods is thrown across the stream, in

which dam the weir is placed; care being taken to place the crest absolutely

level. Sods and earth are tamped about the weir to prevent leakage. The site

of this small temporary dam should be so selected that the depth of water above
will be at least twice the head on the weir, while the pond created should have
a total width of several times the length of the crest. On the downstream side

care must be taken to permit free access of air below the napp when the weir
is discharging.

When the weir is installed, readings with the level are taken upon the crest,

a gauge is placed 8 or 10 feet upstream from the dam and is set to the same
datum as the weir crest. Readings of the water level on this gauge will then
indicate the head on the crest of the weir.

In computing discharges by this method, a modification of the Francis

formula may be made use of, these modifications being in the nature of correc-

tions for end contraction and elimination of velocity of approach, the formula
taking the form of: Q = 3-33 (L--2H) H f, in which:

Q = discharge in second-feet.

L = length of crest in feet,

H = head in feet.

As mentioned before, where the value of the records warrants it and accurate
continuous discharges are required, a permanent weir may be built; this, however,
is seldom necessary as dams, if suitably situated and constructed, may be
utilized. The main features governing the use of such structures as a means
of determining the discharge are those relating to the characteristics of the
dam itself, and also the consideration of the possible diversion of varying
quantities of water around or through the dam. The phj'sical requirements,
in order that good records may be obtained, are as follows:

—

1.—Oest all at the same elevation or divided into sections of the same
elevation.

2.—Sufficient height to eliminate backwater effect from below.
3.—Absence of leaks.

4.—Crest of such type that the coefficient of discharge may l)e readily

arrived at.

5.—Absence of flash boards or careful records of the use of same.
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There are many things that may be said both for and against the use of

dams as a means of determining discharge, which, generally speaking, may be
summarized as follows: The use of a weir or dam has ever}' advantage of con-
tinuity of records through the period of ice formation and flood discharge,

while, on the other hand, it has the disadvantages of the uncertainty in comiec-
tion with the proper coefficient to be used and the effect of debris, logs, etc.,

gathering on the crest, and the possibly varying amounts of water diverted
for other uses.

Velocity Method.

The quantity of water flowing past a given point is derived from the pro-

duct of two factors: (a) the mean velocity of the water past the point, and
(6) the area of the cross-section of the river at that point. The area of the section

depends upon the contour of the bed of the stream and the fluctuation of the
water surface, the mean velocity being a function of the wetted perimeter,

the roughness of the stream bed, and the slope of the water surface.

There are two principal methods of determining the mean velocity: (a)

by current-meter, and (b) by float measurement. The requirements of these
two methods are essentially the same, the method being to observe the velocity

of the stream at a number of points throughout the cross-section. In order
that good results may be obtained, care should be exercised in selecting the
metering section. The section selected should be situated at a point in the
stream where the banks are nearly parallel for a considerable distance both
above and below the section. Also, the cross-section of the stream throughout
this distance should be as nearly uniform as possible, the bottom free from
projections, holes, large boulders, etc., and the banks of sufficient height to

obviate the possibility of overflow under flood conditions. In selecting the
site, due regard should be paid to its relation or proximity to tributaries of

the stream, or to lakes, in order that sudden changes in the surface level or

stage may be eliminated, the object being to secure a location where the stage
or gauge height will truly indicate the discharge. In this northern country
the stations are preferably located adjacent to the crest of a rapid or fall, so

that backwater effects from tributaries lower down may be to a large extent
eliminated, and open-water conditions may obtain under a greater range of

temperature.
Tlie equipment of a metering station usually consists of a gauge for deter-

mining the fluctuation of the water surface referred to a permanent bench-
mark, in order that any change in datum may be checked, and a i)ermauently
referenccul initial ])oint of measurement of the cross-section so that the same
points at which the velociti(!S are determined may always \)c foiuul. \'ery

often these ])oints are located by stretcliing a tagged line across the river, or

where a bridge is mad(i use of, tlu^ points are marked upon the structure. Where
the stream is swift or deej) and no bridge is available, a cable or boat station

may be (istablisiied. The velocity at difTereut points throughout the cross-

section of the river is ascertained by either of the two metiiods mentioned, and
the mean velocity over the whole section is then determined. .Vjijilying this

mean velocity to the cross-sectional area gives the dischargt' of the stri'aiu

at lliat |)()iiil ,

Chemu Al. Mktiioi).

'I'he most recent method of drtermiiiiug discharge in a stream, and
possibly th(! most accurate, is what is known as thr chen\ii'al metlioil. In

many cases, espcciully in turbulent mourUain streanis, dctcrmiuMtion oi velocity

and discharge by the lloat or curnMil-ini'lt-r methoti is impossible, owing to the

25f—3
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difficulty in securing a station where the stream bed is uniform and the velocity

sufficiently low. On the other hand, an application of the weir method would
very often involve considerable expense on account of the necessity of rugged
construction. In such cases the chemical method is particularly applicable.

Another purpose to which this method can be favourably applied is the

rating of power stations. Owing to the advance in the art of water-wheel
design and construction, the high degree of efficiency obtained and the premium
placed upon such efficiency by purchasers, it is necessary that very careful

determination be made. For wheels of large capacity the volume of water
involved is great, and hence there is a possibility of errors of considerable

magnitude creeping in, if the ordinary methods of determining discharge are

used. With a view to eliminating these errors and securing the degree of accur-

acy required, there has recently been evolved what is known as the "chemical
method" of measuring discharge. This method may be outlined as follows:

Knowing approximately the volume of water to be measured, a definite quantity

of chemical solution of known strength is added at a given rate to the stream
or intake above the point of measurement. Owing to the turbulent nature of

the stream or the churning action of the turbine wheels, this solution is thoroughly

mixed throughout the whole volume of the water to be measured. In the case

of a stream, samples of the water are taken some distance below the point of

application of the solution, and in the case of power plants, in the tail-race.

A chemical analysis of this water will reveal the amount of added chemical held

in solution. Knowing the volume of the sample and the amount of solution

added per unit of time, the determination of the volume of water flowing per

unit of time involves only a simple calculation, for it may be readily seen that if:

Q = discharge of turbine or river.

(J
= " of salt solution.

N° = concentration of salt solution.

Ni = "
of water before addition of salt solution.

N2 = "
of water in tail-race or river at sampling station.

Then: Q = ^^^^3-^^

This method of measurement has been quite recently brought forward,

and the opinion is ventured that its use, especially in the case of power plant

rating, will be generally adopted.

METHODS OF DETERMINING MEAN VELOCITY.

It has been mentioned before that the mean velocity in a channel may be

determined by the use of either floats or a current meter. Each of these methods
may be employed in several different ways depending upon the local conditions.

Float Method.

AVhere floats are used for the determination of mean velocity they are

mainly of three types, known as:

—

1. Surface.

2. Sub-surface.

3. Tube or rod floats.

When surface floats are used to determine the velocity, the results obtained

indicate the velocity of the stream at the surface only, and in order that this may
be reduced to mean velocity it is necessary to apply some factor. A very good
type of surface float consists of a tightly corked bottle, in the top of which is
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placed a small flag, sufficient weight being placed in the bottom, either sand or

gravel, to cause it to float low down in order to avoid wind interference. Where
measurements are being taken "^dth a view to determining flood discharge,,

floating debris or cakes of ice may often be made use of to determine the surface
velocity.

Subsurface and tube or rod floats are intended to give the mean velocity
directly, the subsurface float being designed to float at any depth, a marker
or flag on the surface being attached to the float to indicate the velocity.

By placing the float at the proper depth the mean velocity is obtained by apphnng
a slight correction to the observed velocity to offset the effect of the line connect-
ing the float and flag. A tube float gives perhaps the best results, especially

when the channel conditions are good; it consists of a tube or rod about 2h
inches in diameter and weighted at the lower end, the weight being large enough
to cause the rod to float at the exact depth required. Although designed to

measure the mean velocity' directly, a factor less than unity must be applied
to the observed velocity owing to the impossibility of floating the rod or tube
low enough to register the effect of the slow moving water in contact with the
bottom of the channel.

In measuring velocity by means of floats, a stretch of river from 100 to 200
feet in length is selected where the banks are parallel and the cross-section

over the reach is as uniform as possible. The floats are placed at different points
across the stream in order that they may indicate the velocity of the different

stream lines; the time to traverse the measured reach is then taken and this,

divided into the length of the reach in feet, gives the mean velocity in feet per
second. From the number of obervations made across the section the mean
velocity' for the stream is obtained. Applying this mean velocity to the mean
cross-sectional area of the stream determined from sections taken at various
points throughout the run, the mean discharge is obtained.

Current-meter jVIethods.

The determination of velocity by current-meter is known as the indirect

method. There are numerous current-meters of various types, but the two
types in general use are represented by the Price and Haskell meters, the
essential difference between the two being that in the former meter the
rotating wheel is made up of a series of cups, while with the latter it takes tlu^

form of a screw propeller. The Price meter is the one used by this survey.
The principle upon which current-meters operate is as follows: The water

impinging on the cups of the wheel or vanes of the screw causes them to rotate.

By means of a contact and connections to a telejihone receiver the operator
is enabled to count the number of revolutions of the wheel or vanes. The
number of revolutions in a given time bears a direct relation to the velocity of
the stream at that ])oint. This relation between the velocity of the nio\ing
water and the revolution of the Avheel is determined for each meter by experiment.
'1\) rate the meter it is draAvn through the water for a given distance at different

speeds, the number of revolutions for each speed anil tlu' tinn' being noteil;

from this data a rating table is prepared which gives the velocity in feet per
second for any given number of revolutions in a given tim<*.

In making measurements by means oi the current-mett>r, the general nielluul

followed is: (1) After selecting a section on the stream where the banks are
iiearl>' parallel and straight for some distance above and bi'Utw the section, and
the channel well defined, a number of stations known as measuring pi>ints are
laid off along a line perpendicular to the direction ol flow, these points being
iisiiall> (ixed at regular intervals, the number varying with the size or wiiitli

of the >treani. (2) At each of thesr piiiiit^ soundings are taken and the cn'«"

2^1. -:U



20 DEPARTMENT OF THE IXTERIOR

6 GEORGE V, A. 1916

sectional area of the stream developed. The cross-section of the stream is

theoreticalh' divided into strips by vertical lines passing through the measuring
points, and at each of these latter points the velocity is observed at various

depths with a current-meter. By multiplying the area of each strip by the mean
of the velocities at the two adjacent measuring points, the discharge of the

strip is determined. The sum of the discharges of all these sulxlivisions gives

the total discharge of the stream, and this, divided by the total cross-sectional

area, gives the mean velocity of the stream at the metering section.

Determination of Mean Velocity by Current-meter.

There are several methods of determining the mean velocity for each one of

the strips or sections into which the cross-section is divided, these being as

follows :

—

1.—By vertical velocity curves.
2.— " the three-point method.
3.— " the two-point method.
4.— " the single-point method.
5.— " the integration method.

Vertical Velocity Curve ^Method.

In the vertical velocity" curve method, a series of determinations of the

velocity are made in each vertical at regular intervals; these intervals may be

as close as half a foot apart, though generally each in erval is equal to 0-1 the

depth at that point. The meter is lowered so that the current is recorded at

each one of the intervals, and from these records a vertical velocity curve is

plotted, with depths as ordinates and velocities as abscissae. This curve shows
graphically the magnitude and variation in the velocity at each point in the

stream from surface to bottom. From the curve so plotted the mean velocity

is obtained ])y dividing the area between the curve and its vertical axis, by the

depth.

THREE-poiNT Method.

In the three-point method, the meter is held about half a foot below the sur-

face, the same distance above the bottom and at mid-depth, the mean velocity

being determined by dividing the sum of the top and bottom and four times the

mid-depth velocity by six. Very often this method is modified by holding the

meter at 0-2, 0-6, and 0-8 of the depth, but generally both this and the

vertical velocity curve method are discarded in favour of what is known as the

two-point method.

Two-poiNT Method.

In the two-point method the velocities are oi)served at 0-2 and 0-8 of the

depth, for it has been found from experiment that the mean velocity corresponds

very closely to the mean of the observed velocities at these two points. It has

also been found that not only does this method give results which closely

approximate to the true mean, but the method may be applied with equal

success when observing velocities for discharge under ice cover.

ONE-poiNT Method.

Numerous experiments have been carried out with a view to determining
the vertical velocity curve, and from this it has been found that the mean
velocity nearly always occurs between 0-5 and 0-7 of the depth; on this account
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Winnipeg River. Second McArthur Falls.
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when observing for mean velocity bj- the one-point method the practice generally

followed is to observe the velocities at 0-6 of the depth, as under widely varying

conditions it has been found the results obtained from this method very closely

approximate to the true mean velocity. Or again, under flood conditions or

when the depth of the stream is great, it is sometimes found impossible to place

the meter at the desired position in the vertical. When such is the case or when,

owing to floating debris or ice, damage to or loss of the meter might occur if it

could not be quickly Vv'ithdrawn, the velocity is measured about one foot below

the surface and a suitable coefficient applied so as to obtain the true mean
velocity. This coefficient varies between 0-85 and 0-95; where the velocities

are high the coefficient approaches unity depending upon conditions of channel,

slope and stage.

Integration Method.

To determine the mean velocity by the integration method, the meter is

moved through the water at a slow uniform speed from top to bottom and return,

the number of revolutions and the time taken for the operation being observed.

This method, however, is not used in connection with Price meters, as it has

been found that the vertical motion of the meter has an influence upon the speed

of the wheel so that true results are not obtained.

WINTER MEASUREMENTS.

Determination of discharge under winter conditions is perhaps one of the

most difficult features of stream measurement. The laws governing the flow of

water in open channels have been fairly well determined, but under Avinter

conditions the problem presented involves che consideration of a number of

governing features of more or less indeterminate character. The relation of

discharge to gauge height in winter is frequently totally different from the relation-

ship existing in summer and, further, whereas the latter relationship is usually

well defined, the former has to be modified according to the features peculiar

to that season. Primarily, the estimates of daily discharge depend upon meterings

taken at frequent intervals, as in the summer, and upon observed gauge heights.

The winter meterings are taken in somewhat similar manner. The most desir-

able is the vertical curve method. An examination of velocities determined in

this way points to the fact that the mean velocity in the vertical nearly cor-

responds to the mean of the velocities as determined at • 2 and • 8 of the depths

as measured from the under surface of the ice, so that this method is generally

followed. It should be made clear in referring to winter conditions that the

presence of ice is involved either as an ice cover or otherwise.

To determine the discharge where an ice sheet is present, holes are cut in

the ice at intervals of from 5 to 10 feet, large enough to allow the free introduction

of the meter and the measurements are then taken in the same manner as under
open-water conditions, except that the depths are computed from the under
side of the ice sheet. In addition, the gauge height of the surface of the water,

to which the soundings are also referred and the thickness of the ice sheet at

the various points across the section are noted. The horizontal distance between
these points should preferably be the same as under open-water conditions,

although owing to the amount of labour involved in opening up the holes this

is not always possible. The meter is either suspended by a cable in the ordinary
manner or fastened to the suspension rods; the latter method is generally used
where the water is shallow. For depths over 5 feet the cable is found to be most
convenient. In metering under ice conditions, care must be taken to prevent
the meter from freezing. In order to obviate this as much as possil)le, the

meter should be kept immersed and the transfer from one hole to another made



MANITOBA HYDROGRAPHIC SURVEY 23

SESSIONAL PAPER No. 25f

as quickl}' as po>sible, since a small amount of water congealing on the rotor or

near the bearing may very materially change the meter's rating. Should the

meter become frozen, it may be thawed out by immersing in the water or care-

fully warming and wiping before a small fire. Where the rivers to be metered
are large, and considerable time is necessary for the operation, it is often found
advantageous to construct a small shelter of poles and canvas in order to protect

the meter and the operator. As far as possible, winter measurements should

be taken on the same section as those under summer conditions. If this is not
found possible, or conditions prevent accurate measurements at the old station,

a new station may be selected, but if such is done, care should be taken to refer

the auxiliary gauge installed to the datum of the summer station, and sufficient

soundings should be taken at the new station to develop the cross-sectional

area.

The location for winter stations where ice cover is involved should be well

below any stretch of open water where the formation of frazil or anchor ice

might occur, and clog the section. It is preferable to locate the section above a
rapid or fall if possible; even though the formation of an ice sheet occurs, the

presence of such fall or rapid below the section will tend to eliminate am' back-
water effect due to the clogging of the channel below the station, and hence the

gauge readings will indicate more closely the actual discharge from time to

time.

The gauge at the station should be read daily and the thickness of the ice

and the depth of the under surface of the ice below the water surface also noted.

A record of the daily temperature is necessary. The gauge readers of this survey
have Vjeen provided with a thermometer, a device in the form of a modified
scaler's rule for reading the thickness of the ice, and where necessary, with an
ice chisel. On the forms provided, the gauge reading, thickness of ice, depth of

ice below water surface, and temperature are recorded; these records are kept
in a book, and post cards of corresponding form are provided on which the

records are forwarded to the office each week.

In this northern climate the temperature has a very direct effect upon the

discharge of the streams. The lowering of temperature maj' have the effect of

reducing the ground water supply and so directly affect tlie flow, or what is of

more importance, it may Influence the variation in gauge height in such a way
that the relation between gauge height and discharge will not hold true from day
to day. The ways in which this influence may be brought about are as follows:

Where the stream has open-water sections due to the presence of rapids, small

falls, or swifts, a drop in temperature will cause the formation of frazil or needle
ice; this ice may be formed in such quantities that practically the whole body
of water is full of ice particles, which on arrival at some restricted section of the
river, for Instance, where an ice sheet occurs, may l)lo('k the channel ami mattTi-
ally reduce the flow. Should such a condition occur Ix'low the gauging station,

the blocking of the cliainiel will have the effect of backing up the water at the
gaug(!. As such effect on the gauge height might occur over a wide range of

conditions, it may readily be seen that (vstimat<'s of discharge based on such
records are not entirely reliable. The estimating of winter discharge, therefore,

wlier(^ there is a possibilitv of backwater effects, or where ii'e sheet occurs, is one
which calls for considerable cure and consideration of the governing features.

A great deal of study is being given to this particular i)rt)l)lem, not only by the
(UnVrciit organizations here in ('anada, but by engineers of the Water Kesourcos
Division of the United States ( leoiogical Survey. It is IioixmI, tlierefori\ that
the laws governing (lischarge under these conditioi»s may eventually beeoin«>

hetler understood, ;in<l a great deal of labonr involved in the >'omputing of the
discharges eliniiniited.
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METERING STATIONS.

The selection and establishment of metering stations is the first step in the

collection of river discharge data. On the careful selection of a suitable site at

which measurements may be made depends to a very large extent the value of

the data gathered. The primary requisites for a suitable metering station are

permanency of section, approach to and delivery from the section such that
stream lines will always be at right angles to the section, and permanent banks
of such height that the river will be confined to its channel under all conditions

of discharge. Another feature that should be considered in connection with
the selection of a site is, that it should be so located that records taken at the

point will indicate the complete run-off above that point. Where diversion of

water from the stream by canals, pipelines, etc., occurs, the station should be
located above these points. It is often necessary to locate a number of stations

throughout the length of the stream in order that the full discharge may be
recorded. In this country, where in many districts the population is sparse, the

availability of an observer will often materially influence the location of the
station. Close proximity to the place of residence of the gauge reader is, as a
rule, very necessarj^ to the obtaining of good records.

There are five general types of stations located by this survey; these are:

—

1 . —Bridge stations.

2.—Cable stations.

3 .—Cable carrier stations.

4.—Wading stations.

5.—Boat stations.

Bridge Stations.

A gauging station located at a bridge is perhaps the most desirable, other

conditions being favourable. By locating a station in such a position the hydro-
grapher is afforded good facilities for making his measurements, the width of

the bridge and stability of his position rendering him free to devote his whole
attention to the actual metering. However, it is often found necessary to select

some other location, as at times under high-water conditions the whole flow of

the stream does not pass between the abutments. Again, the presence of the
piers in the stream, especially where the velocities are high, introduces factors

which prevent the obtaining of good results. In using a bridge for a station, the

different points in the section are marked off on the bridge, and soundings taken
at these points.

Cable Stations.

Where a bridge is not available in a favourable location and the stream to

be observed is large, recourse is had to the establishment of a cable station.

This consists of a steel cable stretched over wooden towers which rest on each
bank; a small car, capable of carrying two men, is suspended from the cable.

A light steel cable supported by the towers and tagged at intervals to locate

the verticals in the cross-section is also stretched across the river. Where the
velocities are high, a stay line for the meter is used; this is usually a }4:-'nich

guy wire, stretched across the stream 40 to 50 feet above the section, the meter
being kept in the desired vertical l)y means of a stay line attached to the meter
and rove through a small pulley which may be moved to any position along the
stay wire. With this equipment the liA^drographer is able to make observations
at different points on the cross-section, change of location being obtained l)y

moving the car along the cal)le.
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Cable Carrier Station.

At various points throughout the province there are streams of too great a

depth for measurements by wading, and without suitably located bridges. In
such cases what are termed "cable carrier stations" are established. The
installation may be described as follows : A galvanized iron pulley is attached to

a tree or post on each side of the river and directly opposite the ends of the
section, and through these a light steel cable is rove. The meter is suspended
from a device which can be made to travel along this cable by manipulating it

from either shore. To observe the velocity in the stream at any point the meter
is first moved to the desired vertical and then lowered to the desired point by
means of the usual suspension cable. The soundings are made by replacing the
meter v\'ith the sounding weight, and operating it in the same way. For streams
up to 100 feet in Avidth this method of obtaining measurements has proved very
satisfactorv.

Wading Stations.

Where wading stations are established, a tagged line is stretched across

the stream at the sections, the tags indicating the various verticals. The
observer, while standing in the stream, obtains the velocities at the different

points in the section, care being taken to stand to one side and below the meter
in order that eddies cau.sed may not influence the reading.

Boat Stations.

Bridges are not always available or suitably located for use as metering
stations, nor is it alwaj's feasible to erect a cable or cable carrier station owing
to excessive width of section, low banks, or possible interference by passing
boats. What is termed a "boat station" is then made use of.

Several stations of this description are in use by this survey. At a boat
station the method adopted is to .stretch a stay line or rope across the river

about two or three feet above the water surface and just above the section.

A tagged line, upon which the intervals for the section are indicated, is also

stretched across the river and directly on the section. The measurements are

made in the usual way from a boat which is held at the desired location on the

section by means of the stay line.

PREPARATION OF DATA.

The compilation of the data gathered calls for considerable time and stuily,

for the gathering of the data such as metering and gauge heigiits is but one
phase in the process of arriving at the final estimates of daily disdiarge ami
total run-olY of a stream. The first step to lu* taken in estimating the tlaily

discharge ior each station is the construction of a discliarge curve. From the
results of the meterings, pt)ints are jjlotted to co-ordinates, the onlinates being
the gauge heights observetl at the time of metering, ami the abscissio the cor-

responding discharge in cubic feet per second. Through these j)l(.)tted points

a ^niootli curve isilr.iwn, this is known as the "discharge curve." " Me;ni
velocity" and "area" curves are also const ruct«'il for the .><tation. VUc points

on the curves have as ordinates the gauge heights obsrrvid, and as absrissie

the corresijoniling mean velocity and cross-sectional area i>f the streiim.

respectively, i'ndn a study of the "mean velocity" and "area" curves, points
not (jelinrd on the discharge nirvc niM\' be cjtisely Mpproxiinated.
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Where the stream bottom at anj^ gauging station is permanent, or changes
very slowly, and measurements well distributed over the range in gauge height
experienced at the station have been secured, a well-defined curve may be
obtained. Where, however, these conditions are not found, and the discharge
curve is, in consequence, not well defined, it may be necessary to obtain meterings
at very close intervals in order that a fair estimate of the discharge from day to

day may be made. In order that the discharge for the days intervening between
those upon which actual measurements are made, may be obtained, one .of

two accepted methods of correcting the discharge curve to give the true dis-

charge is used. These two methods are known as the Stout and Bolster
methods.

Stout Method.

In the Stout method, an approximate rating curve and table are prepared
from the discharge measurements and observed gauge heights, and the corrected
gauge heights are used in conjunction wdth it. To correct the gauge heights,

a curve is plotted with the difference between the actual gauge heights at the
time of the various measurements and the gauge heights as given on the approxi-
mate curve, as ordinates, and the da3^s of the month upon which the measure-
ments were made, as abscissae. Through the points an irregular curve is drawn
and, from this, the correction to be applied to the gauge height for the days
intervening between those of actual measurements can be obtained. The
corrected discharges are then easily derived.

Bolster Method.

In the Bolster method the discharge measurements for the entire year are
plotted, as for a discharge curve. The points plotted are then considered
consecutively, and usually two or more curves are so defined. Where conditions
change rapidly, there is practically a new curve for each day. To obtain the
daily discharges a standard rating curve is used. For days on which there are
discharge measurements, the curve passes through the plotted points. To
define the position of the curve for intervening days, the consecutive points are
joined and the line divided into parts of equal length, corresponding to the
number of intervening days. By passing the standard curve through the points
so defined, the discharge for the corresponding day is determined by apphdng
the gauge height observed for that da3^

With the discharge curve defined, the next step is the construction of a
rating table; this will depend upon certain laws relating to the flow of water
in open channels, which are as follows:

—

1. The discharge will remain constant when the conditions at or

near the station, known as the station control, are constant.
2. The discharge at the station will always be the same for each

stage provided always that the slope of the stream remains constant
at such stage.

3. The discharge is a function of and, under normal conditions
increases with the stage.

In preparing the rating table the discharge for each difference in gauge
height of one-tenth or one-half tenth of a foot, depending on the size of the
stream, is taken from the curve, and these differences are so adjusted that they
either remain constant or increase by regular amounts. These are then entered
upon a rating sheet. After the discharge curve is constructed and the rating
table compiled, the daily gauge heights are listed on separate sheets,

and from the rating table the discharge corresponding to the gauge height is

set doAvn for each day. In passing, it should be noted that the gauge heights as
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recorded by the gauge reader are taken as the mean daily gauge height for the
station; this is not alwaj's true, however, for there may easily occur fluctuations

in the stage of the stream during each day. The results, however, are in most
cases close enough for all practical purposes. Where the variation from the

true mean is considerable and much depends upon the accuracy of results, the
gauge readings are taken more than once a daj^ or some type of recording gauge
is installed. The table of discharges compiled from the gauge heights, therefore,

is taken to represent the mean daily discharge at the station.

EXPLANATION OF DATA.

In this report the following data have been included for every regular

station:

—

1. Description of station.

2. Table of discharge measurements.
3. Table of daily gauge heights and discharges.

4. Table of monthly and yearly estimated discharges.

In the case of stations which are not regularly maintained, their location is

described, the facts as to the drainage basin to which they belong are given,

and the miscellaneous readings which have been taken at that station are listed.

The description of all stations includes general information such as location of

the gauge, equipment, location of initial point on the section, bench-marks,
etc.; in short, a description such as would enable interested persons to locate

the station with the least possible difficulty. A short historj'' of the operation

of the Ration covering anj^ changes in the location of the gauge, section, or

equipment made during the time of its operation is also given. The discharge

table gives the results of the discharge measurements made from time to time
by the hydrographers, since the installation of the station. It includes the date
of the measurements, the name of the hydrographer, the gauge height at the time
of measurement, the area of the section, the mean velocitj' and the discharge

in second-feet. The daily gauge height and discharge table gives the daily

height of the water surface at the gauge as observed by the gauge reader. These
observations are generally made once a day but in some cases, where the rect)rds

are of particular value, the readings are taken twice a day, and the mean of the

two is given in the gauge height table. The daily mean discharge, as given
in the table, is arrived at by applying the gauge height ol)served to the rating

table for the station, and this figure is taken as l)eing the rate or mean daily

discharge in cubic feet per second. In the table of monthly and yearly ilisoharges

the following are given both for each month and for the year or period covereil

by the records; the maximum and ininimum daily discharge, the mean discharge
in cubic feet per second, the run-off in cubic feet per second per square mile

the run-off (\('\)\h iii in(;h(?s on drainage area, and the total run-off in acre-fet^t.
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of the province of Ontario, in gathering data rehitive to the Lake ot" the Woods
outlets.
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SUMMARY AND RECOMMENDATIONS.

The records contained in the report are the result of investigations carried

on by the survey since its inception in 1912. Some stations have for various
reasons been discontinued, while others have been established, the net result

being a marked increase in the number of stations operated and, when the
streams where miscellaneous readings are secured are considered, it will be
seen that the southern part of the province is now well covered.

In the northern part of the province the work is being extended as oppor-
tunity offers and occasion arises, though, as far as possible, the need of stream
flow data should be anticipated.

It is recommended that in view of the necessity of anticipating the require-

ment of data, that the work be extended to cover as much of the northern
part of the province as possible. This extension will necessarily depend to a
very great extent upon the accessibility of the various rivers and the possibility

of securing continuous records. The work instituted on the Nelson should
be vigorously carried on and an attempt made to secure a station that will

permit of an all-year-round rating. In addition, slope gauges should be
established, and if possible a suitable site for an automatic gauge selected and
the same installed for the purpose of securing a rating of the river. The storage
possibilities of Lac Seul should be looked into and an automatic gauge installed

at some point on that lake, so that records of its variation in stage may be
secured.

The necessity of some investigation into the underground water resources
of the province is a question that is becoming pressing. The year 1914 was
one of exceptionally low flow, and where the communities and individuals were
dependent upon surface water for a domestic supply, hardship was experienced.
A careful survey of the ground-water supply should make valuable and reliable

information on the subject available to the general public, and as it is so closely

allied to the gathering of data regarding the surface supply, it is suggested
that it be carried out by this survey as soon as the necessary funds and assistance

can be made available.
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PART II

LAKE OF THE WOODS TRIBUTARIES AND OUTLETS.

GENERAL.

The lake of the Woods is drained into lake Winnipeg by the Winnipeg
river, of which it forms one of the chief sources. It lies partly in ^Manitoba,

partly in Ontario, and a considerable portion is in the United States. The
area of the lake, including Shoal lake, is 1,500 square miles, [and the drainage

area tributarj^ to it is 26,400 square miles. Naturally a lake with such an area

and having a large tributary drainage area may have a very marked effect upon
the run-off of the river draining it.

The power possibilities of the Winnipeg river are considerable, and these

may be very materially increased b}' means of the proper utilization of the

lake of the Woods as a storage or regulating basin. Of the total area tributary

to the lake, 20,740 square miles is drained by Rainy river, which enters the lake

at the southeast end.

Owing to the very direct influence the lake of the Woods and its tributaries

may have upon the power output of the Winnipeg river, a careful study of the
hydrology of the basin was undertaken; this included a study of the Rainy
river and its tributaries and of the outlets of the lake of the Woods at Kenora
and Keewatin.

RAINY RIVER.

Rainy river is the chief tributary of lake of the Woods. It drains Rainy
lake and the territory above into the lake of the Woods, and forms the inter-

national boundary between the two lakes. It has a length of about 75 miles, and
the basin drained by it is 20,740 square miles in extent; of this area, 14,400
square miles lies above Fort Frances, which is just below the outlet of Rainy
lake, and 7,060 square miles is above the outlet of Namakan lake.

Namakan lake and Rainy lake are used as storage basins in connection
with the Minnesota and Ontario Power Company's development at International
Falls, which is just below the outlet of Rainy lake.

The country drained above Fort Frances is typical of the Laurentian
formation. It abounds in small lakes, swami)s, and muskegs, with rock outcroj^s

everywhere. The country is well timbered, good stands of sjiruce and pine
limber being found throughout the district. A considerable portion of the area
has been cut over, and the product used for the manufacture of lunilier, puly)

and paper.

Below Fort Frances and l)or(lering tlu' river the land is flat and swampy,
though when drained the land offers good opportunities for farming. The banks
vary fnmi a few feet in height to 20 or 'M) feet, and are generally of clay, tliougli

rock outcrops occur at certain ])()iiits.

Th(! river is navigal)h' from just below International l-'alls to tlu' lakt> of

the Woods, and is used dm-ing the sununer nionlhs. In addition, the lunil>ernu'n

drive their logs down it to the mills.

Metering stations have been estal»lished on this riser 1>> the .Manitoba
llydrographic Survey abov** KettU^ falls, below International I'"alls, in conjunc-
tion with the Fiiited St.-ites ( leological Survey, and at Heaudette and I'lino.

The station lielow I ntein;it ion;il I'\'ills is, however, tin- most important on the
river, and the records ;il lliis pdint coNcr the longest period, though the aetuji.
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operation of the stations by the ^Manitoba Hydrographic Survey only covers a
short period.

Kettle Falls, Caxadl\x Channel.

.History.—The station was established on August 8, 1912, by Alexander
Pirie, and was operated by the Manitoba Hydrographic Survey until 1913,

when it was taken over by the Dominion Department of Public Works.
Location of Section.—The section on the Canadian channel is located at the

foot of the first narrows, about 100 feet above the falls. The initial point is a

hole drilled in the rock on Canadian island at the foot of the first narrows, and
is marked ''I. P. Elevation 503 -5," it is referenced bj" a 15-inch spruce tree

blazed on the side facing the river and marked "I. P. 48 feet southwest.'"

Records Available.-—Records are available for the period August 8, 1912, to

June 13, 1913, when the station was taken over by the Dominion Department of

Public Works.
Drainage Area.—The drainage area above Kettle falls has an area of 7,060

square miles, and includes in its drainage area a large number of small lakes,

the largest of which is Xamakan.
Gauge.—The gauge is a 9-foot vertical staff located 100 feet above the

metering section on the Canadian mainland, and is bolted to the rock; it is

referred to the D.P.W. datum at Fort Frances.

Channel.—The channel has a permanent rock bed and is straight for about
1,500 feet above the section and about 300 feet below, the banks are high and
rocky and not liable to overflow. It forms one of the outlets from Xamakan lake

the other being known as the International channel, Kettle falls.

Discharge Measurements.—Eleven discharge measurements were taken by
the Manitoba Hydrographic Survey during the years 1912 and 1913, over a

range in gauge height of about feet. Sufficient meterings were ol)tained to

define a discharge curve over the range in stage given above, and from this

curve the daily discharges were estimated.

Accuracy.—The discharge measurements define the curve very well between
the limits in elevation 497 (i and 500-(3; beyond these limits the curve is not
well defined.

It is necessary to obtain the discharge in both the International and Cana-
dian chjmnels in order that the actual discharge from Namakan lake may l)e

ascertained. Owing to the presence of Kettle falls a short distance below the

section the backwater efi'ect under winter conditions was negligil^le.

DLscnAiuiE Measurements of Canadian Channel. Kettle River at Kettle Fal

1912-13.
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Daily Gauge Height and Discharge of Kettle River, Canadian Channel,

at Kettle Falls for 1912-13.
[Drainage Area. 7,100 square miles.)

July. 1912.

Gauge
Height

.

Feet.

Dis-
charge

Sec.-ft.

August, 1912.

Gauge
Height

.

Feet

Dis-
charge

Sec.-ft.

500-671
500-67
500-67

500-66
500 -.56

500-66
500-49
500-47

500-41
500-40
500-38
500 -.34

500-31

500-29
500-23
500-18
500-17
500-14

500-08
500-06
500-08
500-06
500-04
500-02

1,480
1,480
1,480

1,480
1,402
1,480
1,3,30

1,330

1,295
1,260
1,260
1,225
1,225

1,192
1,160
1,127
1,127
1,095

1,065
1,065
1,065
1,065
1,035
1,035

Sept.. 1912.

Gauge
Height.

Feet.

499-96
499-92
499-86
499-86
500-05

500-03
5C0-03
500-03
500-13
500-13

500-13
500-13
500-11
500-04
500-03

500-01
499-95
499-92
499-85
499-85

499-81
499-79
499-73
499-75
499-75

499-73
499-68
499-68
499-71
499-64

Dis-
charge

Sec.-ft.

1,005
975
947
947

1,035

1,035
1,035
1,035
1,095
1,095

1,095
1,095
1,095
1,035
1,035

1,035
975
975
920
920

920
892
865
865

865
837
837
865
810

Oct., 1912.

Gauge
Height.

Feet.

499-62
499-53
499-51
499-55
499-56

499-57
499-58
499-55
499-53
499 51

499-50
499-49
499-48
499-48
499-43

499-41
499-40
499-35
499-28
499-27

Dis-
charge

Gauge
Height.

Sec.-ft.

810
760
760
760
785

785
785
760
760
760

737
737
737
737
715

715
695
675
655
651

Nov., 1912.

499-25
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Kettle Falls, Interxatioxal Chaxxel.

History.—The meter section on the International channel at Kettle falls

was established on August 8, 1912, by Alexander Pirie.

Location.-—The meter section is located 300 feet above Kettle falls on the
Canadian and International channel. The initial point is a hole drilled in the
rock at the head of the first narrows above the falls on the American shore
elevation 506 -68 D.P.W. datum. It is referenced by a 14-inch spruce tree
blazed and marked, "I. P. S. 7 feet south."

Records Available.—From August 8, 1912, to June 13, 1913, daily gauge
heights have been recorded and the daily discharges have been computed for
that period.

Drainage Area.—The drainage area above Kettle falls is 7,060 square miles-

Gauge.—The gauge which was located in connection with the meter section
on the Canadian channel was used for rating both stations.

Channel.—The channel is permanent, the river flowing over solid rock bed-
Above the section it is straight for approximately 1,500 feet, and continues in

the same direction for about 300 feet below.

Discharge Measurements.—Ten discharge measurements were taken by the
Manitoba Hydrographic Survey during 1912 and 1913, covering a range in gauge
height of approximately 6 feet.

Accuracy.—The discharge curve for the station is well defined for a range of

3 feet between elevation 497-6 and 500-6, D.P.AV. datum; beyond these limits

it is not so well defined.

Owing to the presence of Kettle falls a short distance below the section, no
serious backwater effects are noted under winter conditions. Under these
circumstances the discharge measurements ma}' be considered as fairly accurate.

Discharge Measurements of International Channel, Kettle River at Kettle
Falls, 1912-13.
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Daily Gauge Height and Discharge of Kettle River
Channel, Kettle Falls for 1912-13.

[Drainage area 7,100 square miles.

1
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at International

Gauge
Height

.

Feet

.

Dis-
charge

Sec. -ft

Aug., 1912.

Gauge
Height

Feet.

.500-67

500-67
.500-67

.500-66

.500-56

500-66
500-49
500-47

500-41
.500-40

500-38
500-34
.500-31

500-29
.500-23

.500-18

.500-17

.500-14

500-08
.500-06

.500-08

500-06
.500-04

500-02

Dis-
charge

3,517
3,517
3,517

3,517
3,412
3,517
3,.307
3,307

3,2.55

3,202
3,202
3,1.50

3,1.50

3,097
3,045
2.992
2,992
2,940

2,887
2,887
2,887
2,887
2,835
2,835

Sept., 19]-2

Gauge
Height

.

Feet.

499-96
499-92
499-86
499-86
500-05

500-03
500-03
500-03
500-13
500-13

.500-13

500-13
.500- 11

500-04
500-03

500-01
499-95
499-92
499-85
499-85

499-81
499-79
499-73
499-75
499-75

499-73
499-68
499-68
499-71
499-64

Di.s-

charge

Sec.-ft.

2,785
2,735
2,685
2,685
2,835

2,835
2,8.35

2,835
2,940
2,940

2,940
2,940
2,940
2,835
2,835

2,835
2,7.35

2,735
2,635
2,6.35

2,635
2,,587
2,,540

2,.540

2,540

2,,540

2,492
2,492
2,540
2,445

Oct., 1912.

Gauge
Height

Feet.

499-62
499 -.53

499-51
499 -.55

499-56

499-57
499-58
499 -,55

499 -,53

499-51

499-50
499-49
499-48
499-48
499-43

499-41
499-40
499-35
499-28
499-27

499-25
499-23
499-20
499-19
499-16

499-13
499-11
499-05
499-03
499-05
499-10

Dis-
charge

Sec.-ft.

2,445
2,355
2,.355
2,3.55

2,400

2,400
2,400
2,355
2,355
2.355

2.310
2,310
2,310
2,310
2,265

2,265
2,222
2, 180

2,137
2.129

2,112
2.095
2,071
2,063
2,039

2,015
1,999
1,951
1.935
1,951
1,991

Nov., 1912.

Gauge
Height

.

Feet.

499-06
499-01
498-98
498-97
498-93

498-91
498-88
498-85
498-85
498-83

498-82
498-82
498-81
498-78
498-76

498-81
498-78
498-73
498-75
498-78

498-73
498-71
498-69
498-67
498-65

498-63
498-69
498-73
498-63
498-69

Di.s-

charge

Sec.-ft.

1,959
1,920
1,897
1,890
1,860

1,845
1,822
1,800
1,800
1,785

1.778
1,778
1,771
1,7.50

1,736

1.771
1,7.50

1,715
1,729
1,750

1,715
1.701
1,687

1 . 673
1,6.59

1,645
1.687
1,715
1,645
1 , 687

Dec, 1912.

Gauge
Height

.

Feet.

498-53
498-53
498 -.53

498-53
498-53

498-53
498-52
498-48
498-43
498-43

498-43
498-43
498-23
498-23
498-23

498-13
498-13
498-13
498 -.33

498-33

498-33
498 -.33

498-23
498-23
498-23

498-23
498-23
498-23
498-23
498-23
498-23

Dis-
charge

Sec.-ft.

1,.580

1,.580

1..580

1..580

1.580

1.580
1.573
1,547
1,515
1,515

1.515
1,515
1,390
1..390

1.390

1.330
1,330
1,330
1,450
1,450

1,4.50

1,4.50

1,390
1,390

1,390

1,390
1,390
1,390
1,390
1,390
1,390

Jan., 1913.

1,.390

1,.390

1,330

1 , 330
1,330

1 , 330
1,.330

1 , 330
1,330
1..330

1,330
1,.330

1,.330

1,330
1,330

1,330
1,330
1,330
1,330
1,275

1,275
1,275
1,275
1,275
1 , 275

1,275
1,275
1,220
1,220
1 , 220
1 , 220

Feb., 1913.

497-93
497-93
497-93
497-93
497-93

497-93
497-83
497-83
497-83
497-83

497-83
497-83
497-83
497-83
497-83

497-83
497-73
497-73
497-73
497-73

497-73
497-73
497-73
497-73
497-73

497-63
497-63
497-63

1 , 220
1 , 220
1 , 220
1 , 220
1,220

1,220
1,170
1,170
1,170
1,170

1,170
1,170
1,170

1,170
1,170

1,170
1,125
1 , 125

1,125
1,125

1,125
1,125
1.125
1,125
1,125

1,080
1 , 080
1 , 080

March, 1913.

497-63
497-63
497-63
497-63
497-63

497-63
497-63
497-63
497-63
497-53

497 -.53

497-57
497 -.58

497-60
497-61

497-61
497-60
497-60
497-60
497-59

497 -.59

497 -.59

497 -60

497 -(U

497-62

497-61
497-61
497-61
497-60
497 -.58

497-56

1,080
1,080
1,080
1,080
1,080

1,080
1,080
1,080
1,080
1,040

1,040
1,056
1,060
1,068
1,072

1.072
1,068
1,068
1,068
1,064

1,064
1,064
1.068

1,072

1,076

1,072
1,072
1,072
1,068
1,1)60

1,052

April, 1913.

497-56
497 -.56

497 ,58

497-58
497-59

497 -.59

497 -,59

497-59
497-60
497-60

497-60
497-61
497-65
497-81
497-91

498-05
498-18
498-33
498-43
498-61

498-73
498-83
498-98
499-08
499-23

499-38
499-48
499-63
499-75
499-83

1,052
1,0,52

1,060
1,060
1,064

1,064
1,064
1,064
1,068
1,068

1,068
1,072
1,089
1,161
1,210

1,286
1,.360

1,4.50

1,515
1,632

1,715
1,785
1,897
1,975
2,095

2 222
2,310
2,445
2,540
2,635

Mav, 1913.

499-98
.500-08

.500-18

,500-28

500-38

500-38
500-53
.500-68

.500-75

500-83

500-93
501-13
.501-05

.501-13

501-33

,501-43

.501 -.55

.501-63

501-73
501-78

501-93
502-03
.502-15

.502-23

502-33

.502-48

.502 -,58

.502-71

502-83
,503-11

.503 - :*.s

2,785
2,887
2,992
3,097
3,202

3,202
3,360
3,517
3,,570

3,675

3,780
3,990
3,885
3,990
4,200

4,305
4,410
4,515
4,620
4,672

4,830
4,935
5,040
5, 143

5,2.50

5,407
5,512
5,670
5,775
6,090
6.352

June, 1913

.503-63

.503-83

.504-01

504-11
,504-27

504-35
504-43
.504-45

,504-49

504-55

504 - 55
504 -.55

.504-55

6,615
6,825
7,035
7,140
7,297

7,350
7,4.55

7,4.55

7,,507

7,500

7,560
7.560
7,560

Note.—Gauge he ghts marked thus (') interpolated.



MAMTOr.A nYDROaRAPHir ST'RTEY 37

SESSIONAL PAPER No. 25f

Daily (iAUGE Height and Discharge of Combined Channels, Kettle River,
at Kettle Falls for 1912-13.

[Drainage area, 7. 100 square miles.]

July, 1912.

Gauge
Height

Dis-
charge

Aug., 1912.

Gauge
Height

.

Dis-
charge

Sept., 1912.

Gauge
Height

Dis-
charge

Oct., 1912.

Gauge
Height

Dis-
charge

Xov., 1912.

Gauge
Height

Dis-
charge

Dec., 1912.

Gauge
Height

Dis-
charge.

Feet. Sec.-ft. Feet.

500-67
.500-67

500-67

500-66
500-56
.500-66

500-49
5(X)-47

5(10-41

500-40
500-38
500-34
500-31

500-29
500-23
500-18
500- 17
500-14

500-08
500 06
500-08
,500-06

,500-04

.500-02

4,997
4,997
4,997

4,997
4.814
4,997
4,637
4,637

4.550
4,462
4.462
4,375
4,375

4,289
4,205
4,119
4,119
4,035

3,952
3,952
3,952
3,952
3,870
3.87(1

Feet.

499-96
499-92
499-86
499-86
500-05

500-03
500-03
500 03
500-13
500 13

500-13
500-13
500-11
500-04
500-03

500-01
499-95
499-92
499-85
499-85

499-81
499-79
499-73
499-75
499-75

499-73
499-68
499-68
499-71
499-64

Sec.-ft.

3,790
3,710
3,632
3,6.32

3,870

3,870
3,870
3,870
4,035
4,035

4,035
4,035
4.035
3,870
3,870

3,870
3,710
3,710
3,555
3,555

3,555
3,479
3,405
3,405
3,405

3,405
3,329
3,329
3,405
3,255

Feet.

499-62
499-53
499-51
499 -.55

499-56

499-57
499-58
499-55
499-53
499-51

499-50
499-49
499-48
499-48
499-43'

499-41 •

499-40'
499-35'
499-28'
499-27'

499-25'
499-23'
499-20'
499-19'
499-16'

499-13'
499-11'
499-05'

499 03
499 05
499- 10

.Sec.-ft.

3,255
3,115
3,115
3,115
3,185

3,185
3,185
3,115
3,115
3,115

3,047
3,047
3,047
3,047
2,980

2,980
2,917
2,855
2,792
2,780

2,755
2,730
2,695
2,684
2,649

2.615
2,592
2.523
2,500
2,523
2,581

Feet.

499-06
499-01
498-98
498-97
498-93

498-91
498-88
498-85
498-85
498-83

498-82
498-82
498-81
498-78
498-76

498-81
498-78
498-73
498-75
498-78

498-73
498-71
498-69
498-67
498-65

498-63
498-69
498-73
498-63
498-69

Sec.-ft.

2,5.34

2,479
2,446
2.436
2,393

2,372
2,339
2,.307
2,-307

2,286

2,276
2,276
2,265
2,235
2,215

2,265
2,235
2,184
2,204
2,235

2,184
2,164
2,144
2, 124

2,104

2,084
2,144
2,184
2,084
2,144

Feet.

498-53
498-53
498-53
498-53
498-53

498-53
498-52
498-48
498-43
498-43

498-43
498-43
498-23
498-23
498-23

498-13
498-13
498-13
498-33
498-33

498-33
498-33
498-23
498-23
498-23

498-23
498-23
49^ 23
498-23
498-23
498-23

Sec.-ft.

1,989
1,989
1.989
1.989
1,989

1,989
1,979
1,942
1,896
1,896

1,896
1,8%
1,718
1,718
1,718

1,636
1,636
1,636
1,803
1,803

1,803
1,803
1,718
1,718
1,718

1,718
1,718
1,718
1,718
1,718
1.718

Jan., 1913.

498-23
498-23
498- 13

498-13
498-13

498 13

49SI3
498-13
498-13
49SI3

49K13
498- 13

49hl3
498- 13

49S13

49hl3
•l9Si:i

49K13
19St3
49H-03

I IIS- 03
49S-03
4IIS i)3

19S(I3
49H(i:t

IIW (13

1(17-93

'197 113

197 93

497-93

1,718
1,718
1,6.36

1 , 636
1,636

1 , 636
1,636

1 , 636
1,636
1 , 636

1 , 636
1 , 636
1 , (i3«

1 , 636

1 , 636

1 , 636

1 , 636
1,636
1,636
l,,56l

1,,561

l.,561

I,.561

l,,56l

I,.561

1,561
I,.561

l,4N6

I . -1X6

I , \H(\

l,4H6

f>b., 1913.

497-93
497-93
497-93
497-93
497-93

497-93
497-83
497-83
497-83
497-83

497-83
497 -.S3

497 -S3

497-83
497 -83

497-83
497-73
497-73
497-73
497-73

497-73
•197 -73

497 73

497 73

497-73

497-63
197 63

197 63

1,486
1.486
1,486
1,486

1 , 4K6

1,486
1,418
1,418
1.418

1,418

l,41f>

1,41S

1,418
1,418
l,41h

1,418
1,3,57

1 , 357
1,357
1,357

1 , 357

1 , 357

1 , 357

1 . 357

1 , 357

1 . 297

1 , 297

1 , 297

-March, 1913.

497-63
497-63
497-63
497-63
497-63

497-63
497-63
497-63
497-63
497 -.53

497 -.53

497-57
497 -.58

1

497-60'
497-61

497-61

497 lU)

497- 60
497 (Ul

497 '.59

497 .59

497 .59

497 110

497 61

497-62

497 61

497 61

197 61

497 (ill

497 .58

497 .56

,297

,297

,297

,297

, 297

,297

,297

, 297

,
297

,
243

,243

,264

,270

281

, 286

286
281

281
2S1

275

275
275
2SI

2K6
292

2H6
28(1

286
2SI

270

April. 1913.

497-56
497-56
497-58
497-58
497 -.59

497-59
497-59
497-59
497-60
497-611

497-60
497-61
497-65
497 81

497 91

498 (15

498-18
498-33
498-43
498 61

498 73

4UK 83
498-98
41«)(»H

499-23

499 '38

499 48
499 63
49\i 7,"i

499 N.i

1,259
1,259
1,270
1 , 270

1 , 275

1,275
1,275
1,275
1,281

1,281

1,281

1.286
1 , 309
1,406
1 , 472

1,576
1,677
1,803
1,896
2.065

2, 184

2,286
2,446
2,558
2.730

2,917
3. (MS

.May. 1913.

499-98
500-08
500-18
5(KI-28

500-38

5(H) -38

5(K)-53

51KI-6S

5(M)-75

5IHI-83

5(Hl-93

.501 13

.501-05

.501 13

501-33

,501 43
.501 .55

.Mll-lWt

501-73
.VI 1-78

.V)l-9a

,502-03

502- 15

502-23
.V12-33

502-48
,VI2-.VS

3, 7>X1

3,952
4,119
4,289
4,462

4,462
4,725
4,997
5.090
5.2,SO

5.470
5,,S65

5,665
5..M15

6,275

6,480
0.685
6,SWI
7,095
7.197

7,505
7,710
7,915
s.lls
8, :!;,•.

s,,v;:'

June. 1913.

.503-63

503-83
5(H-01
5(M'll
504 • 27

5(M-35
5(M-43
,5(M-45
.Vt4-49

.VM-55

504 55
5(M 55
5U4-55

10,990
11,4(X)

11.810
12,015
12,322

12,425
12.6;<(t

12,6;«)

12,732
12,s;i5

12,835
I2,8;«
I3.8;i5

iiKi* lii>iiclil» iiiikrk(Hl tliUM (') int«<r|Milu(tMl.
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Monthly Discharge of Kettle River at Kettle Falls, for 1912-13.

(Drainage area, 7, 100 square miles.]
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Gauge.—A vertie-al ^taff gauge is fastened to a pile at the southwest corner
of the steamboat landing, about 80 feet above the section; the zero of this gauge
is referred to the Ontario D.P.W. datum.

Channel.—There is only one channel in the river at this point, the bed of

the stream is of sandy clay and reasonably permanent, the average depth across
the section at normal stage being about 9 feet. There is a slight curve both
above and below the section.

Discharge Measurements.—^Meterings are made from a boat at all stages of

the river, the discharge curve being based upon meterings made by the United
States Geological Survey, the Dominion Department of Public Works, and the
Manitoba Hvdrographic Survev. These cover a range in gauge height of about
6 feet.

Storage.—Records of discharge following the summer of 1909 do not repre-

sent natural run-off, as Rainy lake, and later Xamakan lake were both used as
regulation basins, and therefore the supply and levels of these two lakes have
to be considered on arriving at natural run-off.

Accuracy.—Previous to August, 1911, the estimated discharges are based
primarily on gauging records to which corrections have been applied for back-
water due to the Little and Big Fork rivers in the open season, and for backwater
due to ice effects in winter months. At certain intervals, therefore, in the above
period the records are only approximate. Since August, 1911, the estimated
discharges are of high accuracy.

Daily Gauge Height axd Discharge of Rainj' River at Fort. Frances for 1911.

[Drainage area, 14,400 square miles.

1
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Daily Gauge Height and Discharge of Rainy River at Fort Frances, for 1912.

[Drainage Area, 14,400 square miles.]
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Daily Gauge Height axu Discharge of Rainy River at Fort France.s, for 1913.

[Drainage Area, 14,400 square miles.]
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Daily Gauge Height and Discharge of Rainy River at Fort Frances, for 1914.
[Drainage area 14,400 square miles.]

Day.
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Daily Gauge Height and Discharge of Rainy River at Fort Frances, for 1915.

(Drainaaie area 14.400 square miles.

1



44 DEPARTMENT OF THE lyTERWR

6 GEORGE V, A. 1916

^Monthly Discharges of Rainy Kiver at Fort Frances.

Month.

Discharge in Second-Feet.

Minimum.
Per

square
mile.

Run-off.

Depth in

inches on
Drainage
Area.

Billions of

cub. ft.

September.
October
November.
December

.

6,880
5,890
6,070

4,73(1

4.320
4,020

5,990
5,210
5,410
5,900

0-416
0-362
0-376
0-410

The Period.

January
February . .

.

March
April
May
June
July
August
September.
October
November.
December.

.

6,880 4,020 5,377 391

6,220
5.840
5.100
5,900
6.770
6,420

10, 100

10,100
8,890
7.280
7.200
7,267

3,700
3,980
3,560
3,620
4,800
5,240
5, 1.50

5,880
5,890
5,820
5,260
4. .591

5,330
4,830
4.740
4,850
6.090
6.020
7,680
8,120
7,360
6,880
6.730
6,280

0-370
0-336
0-329
0-337
0-423
0-418
0-534
0-564
0-512
0-478
0-468
0-436

The Year. 10,100 5..560 6,243 0-434

January
February . .

.

March
April
May
June
July
August
September,
October
November.
December.

1913.
6,978
6,5(00

6,919
6,913
6,906
9,863
15,290
10,414
7,262
8,565
7,175
6,988

5,073
5,477
4,921
4,406
5.938
5.,535
9,633
5.660
5,251
5,474
5,242
4,608

6,620
6.561
6.420
6,405
6.620
7,274
12,597
8,544
6,770
6.318
6,129
6,309

0-460
0-456
0-446
0-445
0-460
0-506
0-876
0-594
0-470
0-439
0-426
0-438

The Year.

January
February . .

.

March
April
May
June
July
August
September.
October ...

November.
December.

15,290 4,406 7,214 0-501

7,140
8,023
7.064
6,998
8,954
9,504
12,775
10,984
10.600
10,991
11,145
11,171

5,492
5,967
5,589
5,878
5,988
6,606
6,184
7.730
4,270
7,019
7,783
1,224

6,718
6.823
6,707
6,694
6,866
8,464
10,464
10.044
9,749
9.787
9-927

8,994

0-467
0-474
0-466
0-465
0-477
0-588
0-727
0-698
0-677
0-680
0-690
0-625

The Year 12.775 1,224 8.436 0-586

0-464
0-418
0-419
0-473

1774

(1-427

0-349
0-380
0-376
0-488
0-467
0-616
0-651
0-570
0-552
0-522
0-504

5-90

0-530
0-474
0-514
0-497
0-531
0.564
1010
0-685
0-525
0-506
0-475
0-.506

6-82

0-538
0-493
0-538
0-519
0-550
0-656
0-839
0-805
0-756
0-784
0-770
0-721

7-97

15 -.52

13-95

1403
15-80

59 -30

14-27
11-68
12-70
12-57
16-31

15-60
20-57
21-73
19-08
18-41
17-45

16 82

197-19

17-73
15-87
17 -20

1660
1773
18 -85

33-71
22-89
17-55
16-91

15-89
16-90

227-83

17-98
16-50
17-96
17-35
18-39
22-11
28-02
26-90
25-28
26-21
25-72
24-09

266-51

'Estimated.

Rainy River at Emo.

History.—The station on the Rainy river at Emo "was established on
October 2, 1912, by Alexander Pirie, and was in operation by the Manitol)a
Hydrographic Snrvey until March, 1913, Avhen it was taken over by the Dominion
Department of Pul)lic Works.

Location of Section.—On tlie Rainy river at Emo, Out., the section is at

the foot of the road leading from the C.N.R. station to the river in that town.
The initial point is marked by a hub driven at the foot of a 2-foot stump which
is on the left hand side of the road about one-half way down the river bank.

Records Available.—Four discharge measurements have been taken at thi.s

point, and these have not been sufficient to define a discharge curve for the
station. Records of gauge heights taken at this point for the years 19()() to

1912 during the oi)en-water season have been secured.
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Gauge.—A 6-foot vertical staflf gauge was nailed to the fourth pile from the
shore on the downstream side of the old dock below Emo hotel, and 600 feet

})elow the initial point of the metering section. The zero of the gauge is referred

to Ontario Department of Public Works datum.
Channel.—The river is confined to one channel at this point and has an

approximate depth under normal conditions of about 12 feet; the bottom is

of clay and fairly permanent. The channel is straight for 1,500 feet above the
section and 1,000 feet below-, the banks are high and wooded, and are not liable

to overflow.

Discharge Measuretnents.—Four discharge measurements have been taken
of the river at this point and cover a range in stage of 1-2 feet.

Discharge ^Measurements of Rainy River at Emo, Ont., for 1912-13.

Date.
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Discharge Measurements of Rainy River at Beaudette Bridge, 1912.

Date.
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Records Available.—Daily gauge height readings are available for the head-
and tail-race of the plant from August 21, 1907, and daily estimates of discharge
based upon the load of the plant are available for a like period.

Drainage Area.—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.—Tail-race and head-race gauges were established at the power plant
in 1907, and are the ones used in the records until 1912, when on June 24 and
27, head- and tail-race gauges were respectively established hj ^Mr. Scovil,

the former being on the upstream side of the timber platform in the head-race and
the latter 200 feet below the power-house. Both were referred to W.P.S. datum.

Channel.—The channel is permanent, being in solid rock and boulders, is

fairly uniform and free from cross eddies. It is straight for 50 feet above the
section and 100 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.

Discharge ^Measurements of East Branch Winnipeg River at Kenora Power
House, 1912-14.

Date.

Aug.

Sept.

Oct.

1912.

June 27
Julv 18

31

1.3

31

27
1

2

3

7

9
13

14

14

14

1.5

1.^

].')

15

17

17

17

17

17

19

.Nov. 22
22
2«

1913.

Feb. 24

24

2.^

25
25
25
20
2

2

3

3

3

7

7

H\-drographer.

•Mar.

S. S. Scovil

W. H. Richardson.
W. G. Worden

W. H. Richardson.

A. Pirie

G.J. I.iuiil.

G J I-

Meter
Xo.
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Discharge Measurements of East Branch Winnipeg River at Kenora Power
House, 1912-14

—

Continued.

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean

Velocitv.
Gauge
Height.

Discharge.

1913.

March 7

Feet. Sq. ft.

G J. Lamb.

April

5

5
"

5

5

5
5

24
24

Sept. 9
"

. 9
10

10

10

10

10

10

11

11

11

II

12

12

12
Dec. 13

13

14

14

1914.

Mar. 6

6

6

6
17

24
24
24

4

4

S. C. O'Grady.

S. C. f)'Or;idv

April

375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
375
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
18fi

186
186

186

196

196
196

196
196

196
196

196

196

196

.244
,244
,244
,244

,251

.244

.244

.244
,244

,244
,244

,251

,251

,251

,251

,251

,251

,251

.244

.251

.244
,244
,244

.244

.244
,244
,244

,244
,251

,251

.251

,251

.2.59

,2.59

,2.59

,259
,259
,2.59

.2.59

,259
,2.59

,2.59

,2.59

, 259
.2.59

, 2,59

,2.59

.259
,259
,2.59

.290

,290

.284

.284
,2.52

,252
.2.52

,2.52

. 252
,252
,2.52

,2.52

. 252

.252
,242
,244
,244

.228

.228

.228
,228

,237

, 238
,237
,238
.237
,229

, 230
,2.30

.
23f}

.231)

Ft. per sec.

101
100
0-96
101
100
0-97
100
0-99
100
1-02

101
0-65
0-62
0-62
0-61
0-57
0-60
0-49
117
1-23

M8
116
1-24

116
105
102
103
0-97
101
105
105
101
0-.55

O-oS
0-60
0-.56

0-51
0-5'5

0-.56

0-.52

0-58
0-.53

0-.57

0-55
0-49
0-.53

0-45
0-57
0-49
0-56
1-07
0-96
0-49
0-47
0-48
0-47
0-51
0-46
0-46
0-45
0-52
0-49
0-49
0-49
0-51
0-50
0-43
0-79
0-74
0-52
0-50

Ml
1-08
107
104
100
106
I 07
0-98
0-62
0-67

Feet.
Forebav.

59 06
59 05
59 05
59-06
59-08
59-07
59-05
59 06
59 04
59-03
.59-03

.59-12

.59- 12

59- 13

.59-14

.59-15

.59- 14

.59- 13

59-07
.59-08

59-07
.59 07
59-07
59-06
59 05
.59 05
.59 05
.59-06

.59-11

.59-11

,59-11

59-11
59-17
.59-18

59-19
59-19
59 19
59-17
.59-18

.59- 17

59-19
.59-19

59-19
.59-19

.59-20

.59-20

59-20
59-20
59-20
59-18
.59-63

.59-63

59-48
.59-51

59-16
.59-14

.59-12

.59-13

.59-14

59-13
.59-13

.59-12

.59- 10

.59-13

59-01
59-01
59-01
.58-82

.58-82

.58-83

.58-83

.58-66

.58-05

.58-64

58 -W
,58-60

58-52
58-52
58 -.52

58-60
58-60

Sec.-ft.

1,2.54

1,242
1,200
1,256
1,2.50

1,205
1.239
1,224
1,249
1,266
1,263
816
771

777
765
719
749
613

1,4.54

1,.5.38

1,469
1,442
1,.541

1.439
1.304
1,270
1,280
1.203
1,266
1,318
1,318
1,270
694
729
755
713
644
687
703

657
672
667
711

691
619
668
563
720
620
709

1,377
1,259
626
605
598
590
635
579
580
568
646
612
608
609
630
625
.536

964
914
620
629

1,372
1,329
1,317

.1,287
1 , 249
1.306
1 , 324
1,213

764

821
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Daily Gauge Height and Discharge of East Branch Winnipeg River at

Kenora Power House for 1907,
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Daily Gauge Height and Discharge of East Branch Winnipeg River at

Kenora Power House for 1908.
[Drainage Area, 26,400 square miles.)

Day.



MANITOBA HTDIdOGRAPHIC SURVEY 51

SESSIONAL PAPER No. 25f

Daily Gauge Height and Discharge of East Branch Winnipeg River at
Kenora Power House for 1909.

[Drainage Area, 26,400 square miles.]

Januarj-.

Gauge
Height

Dis-
charge

February.

Gauge
Height

Dis-
charge

March.

Gauge
Height

Dis-
charge

April.

Gauge
Height.

Dis-
charge

May.

Gauge
Height

Dis-
charge

June.

Gauge
Height,

Dis-
charge.

Feet.

57-57
57-57
57-57
57-57

57-57
57-57
57-57
57-57
57-57

57-57
57-57
57-57
57-57
57-57

57-57
57-57
57-57
57-57
57-57

57-57
57-57
57-57
57-57
57-57
57-57

Sec.-ft

>700

1700

1700

>700

»700

1700

769
759
799
754

699
801
807
798
793

789
729
738
735
693

714
700
698
695
710

685
696
734
747
781
756

Feet.

57-57
57-57
57-57
57-57
57-57

57-57
57-57
57-57
57-57
57-57

57-57
57-57
57-57
57-57
57-57

57-57
57-57
57-57
57-57
57-57

57-57
57-57
57-57
57-57

Sec.-ft

762
701
689

754
701

819
793

875
915
812
933

911
903
867

697
876
868
961

957

937
949
747

Feet.

57-32
57-32
57-32
57-32
57-32

57-32
57-12
57-12
57-12
57-12

57-12
57-12
56-92
56-92
56-92

56-92
56-92
56-92
56-92
56-92

56-92

56-82
56-82
57-04

Sec.-ft

865
850
900

842
711
881
848
724

703
815
836
677

974
947
908
887
857

660
799
807
819
822

823
808
648
746
696'

781

Feet.

57-07
5706
57-12
57-42
57-12

57-02
57-02
56-99
57-02
57-32

57-32
56-92
56-82
56-82
56-90

56-84
56-97
57-32
56-87
56-82

56-83
56-72
56-77
56-74
57-22

56-72
56-72
56-70
56-70
56-62

Sec.-ft

775
921

907
657
982

1,129
1,001
1,146
1,131
927

712
1,071
1,223
1,216
1,204

1,165
1.145
691
950

1,128

1,145
1,229
1,213
1,197
618

981

1,266
1,150
1,203
1,217

Feet.

56-67
56-70
56-72
56-73
56-80

56-67
56-84
57-27
56-30
56-93

56-90
56-91
57-04
57-13
57-22

57-58
57-32
57-37
57-42
57-50

57-52
57-57
57-82
57-82
57-57

57-62
57-57
57-62
57-62
57-82
57-62

Sec.-ft

1,226
728
975

1,175
1,058

1,094
804
745
697
965

1,170
1,130
1,040
1,087
1,070

6&1
784

1,029
966

1,049

1,037
1,026
670
561
737

735
747
750
755
565
743

Sec.-ft

57-62
57-62
57-72
57-52
57-52

57-82
57-69
57-70
57-64
57-60

57-67
57-73
57-72
57-&4
57-74

57-63
57-62
57-70
57-82
58-02

57-96
58-21
58-03
57-92
57-82

57-87
58-02
57-92
58-09
57-84

Sec.-ft.

75C*
740^

751

78ff

763

535-

735i

731
774
752

756
743
534
734
745

750
755
759
692
529

721

694
731

731
724

731

529
731

721

718

July.

58-17
57-82
57-94
58-24
58-02

57-94
58-07
58-22
58-36
58-92

58-29
68-22
58-02

57-94
68-02
58-24
58-22
68 02

5H02
58-12
68-21
5S.12
.)8<40

68-13
.WIS
68-21
6H-21
8H-32
6H-27

530
732
729
517
739

736
731

734
850
868

531
521
730
746
753

750
764
52',l

71H
730

729
630
661

736
618

712
719
70!)

661

561

August.

58-32
58-32
58-12
58-22
58- 11

58- 15
58-12
58-32
58-22
58-22

58-32
68-22
68-47
58-42
68-42

58-22
58-32
68-27
68- 14

58-44

58-82
68-62
68-02
68-32
68-64

68-62
6K-74
68-43
68-43
68-62
68-52

526
537
714
733
733

582
745
530
709
714

542
683
599
559
529

703
714
697
634
526

550
61U
572
573
660

566
66S
676
627
56(1

664

September.

58-62
58-62
58-32
58-52
58-62

58-27
58-62
58-22
68-34
58-02

58-32
58-42
58-32
58-35
58-14

59-16
58-32
6S-60
68 -6<)

68-52

58-32
58-12
58-22
6X-21
68-30

68 04

6S-(1-.'

68 r.'

6S10
6821

556
595
703
639
537

558
518
587
710
717

664
549
606
622
728

723
722
713
636
688

715
731
n:v2

l.(K)2

1,030

027
703

l.OM
1,029

1.027

October.

58-22
58-30
58-42
58-42
58-42

58-30
58-28
58-52
58-05
58-22

57-80
57-79
5802
58-10
58-10

68-21
58-42
68-42
68-42
58-42

58-22
58-34
58-52
50 02
68-04

58-22
68-32
6N-72
58-72
58-42
68 72

1,019
1.006
652
703
991

1,022
1.027
876

1,056
652

812
1.069
1.079
1,070
1.063

1,090
609
704

1.004
1,120

1.127
1.132
1.136
663
800

1,100
1,142
1,100
l.KKI

1.144

<H0

November.

58-57
58-60
58-60
58-60
58-55

58-62
58-72
58-58
58-92
58-60

58-60
58-50
58-52
67-92
58-52

68 -.SO

58-60
68-72
68-70
58-57

58-67
58-40
88-53
68-62
58-52

68-33
68-63
58-72
.VS (U

68 50

755
1.084
1.210
1,174
1.159

1,136
669
862

1.056
1.109

1.160
1.158
1. 000
603

1.133

l.t:to

1.1S3
1.101
1.165
1.055

730
1.024
1.166
1,146
1.316

1.359
\. }<'•

December.

58-52
58-62
58-53
58-59
58-77

58-74
58-72
58-52
58-62
58-52

58-72

58-03

58-93
68 W
6,s-',>0

6S 116

60 12

60 IS

&0-0i

1.178
1.192
1.194
l.OU
743

I.IOO-

1.250
1.263
1.285
1.290'

1.140
786

1.076
1,170
1 222"

1,213
1,205
1.062
864

1.003

1.10.1

l.l&S
l.Jlt;

1.107
846

rro
l.ltAu

1.217
1 . 333
1.314
1.307

Nunc.—Ciuuiiii liciglitM rt<fi<i to fiirnliiiv itiiuiiK.

25k -5
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Daily Gauge Height and Discharge of East Branch Winnipeg River at

Kenora Power House for 1910.
(Drainage area, 26,400 square miles.)

Day.
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Daily Gauge Height and Discharge of East Branch Winnipeg River at

Kenora Power House for 1911.
(Drainage area, 26,400 square miles.?

January.

Gauge
Height.

Dis-
charge

Februarj-

.

Gauge
Height

.

Dis-
charge

March.

Gauge Dis-
Height. charge

April.

Gauge
Height

.

Dis-
charge.

May.

Gauge
Height.

Dis-
charge.

Gauge
Height.

Dis-
charge.

Feet. Sec.-ft.

948
1,252
1..3.5.3

1,349
1,353

1,346
1,363
872

1,172
1,355

1,346
1,358
1,2C8
1,357
956

1,264
1,340
1,345
1,3.54

1,333

1.340
948

1,141
1,311

1,294

1,314
1,110
1,294
926

1,037
1,326

Feet. Sec.-ft.

56- 19
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Daily Gauge Height and Discharge of East Branch Winnipeg River at

Kenora Power House for 1912.
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D.\iLY Gauge Height and Discharge of East Branch Winnipeg River at

Kenora Power House for 1913.
[Drainage area, 26,400 square miles.]

Day.



56 DEPARTMENT OF THE INTERIOR

6 GEORGE V, A. 1916

Daily Gauge Height and Discharge of East Branch Winnipeg River at

Kenora Power House for 1914.
(Drainage area, 26,400 square miles.)

Day.
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Monthly Discharge of East Branch Winnipeg River at Kenora Power House
for the year 1907-14.
(Drainage area, 26,400 square miles.)

Month.
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Whitemouth River at Whitemouth. Gauge at bridge.

Monthly Discharge of East Branch Winnipeg River at Kenora Power House
for the year 1907-14

—

Continued.

N[oNTH.
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Western Outlet Xormax Traffic Bridge.

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 trafl&c bridge which 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 handrail at the west end of the bridge,

the meterings being taken from the deck.

Records Available.—Estimates 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 !Maj^ 1 to August 25, 1913, and from
August 26, 1913 on, the gauge heights are those recorded by the Manitoba
Hydrographic 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 the station was first established a reference point was marked
on the northeast corner of the west pier of the bridge, to which water levels at

the time of metering were referred. This was later replaced by a vertical staff

gauge which was referred to W.P.S. datum.
Owing to the fact that the discharge past this section 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 established above the Norman dam, the
first being that of the Ontario D.P.W. which was used until August 25,

1913. On August 26, 1913, a vertical staff gauge was established by the
Manitoba Hydrographic 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 40 feet under normal conditions.

The bed of the river is loose rock and boulders but is not subject to appreciable

change. The velocity at the section is fairly high, and some eddies are formed
due to the section being located at the apex of a curve.

Discharge Measurements.—Some 180 discharge measurements have been
made at this station, but owing to the fact that the water at this point is

practically at lake level the range in stage has not been great, amounting to 2.2
feet.

Accuracy.—The Norman dam, which is located about 4,000 feet below the
station, forms the control, and the discharge is therefore dependent upon the
manipuhition of the dam; considerable range in discharge may occur for tb'^

same gauge height recorded at the section.
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Discharge Measurements of Winnipeg River at Western Outlet, Norman
Traffic Bridge, Kenora, 1912-14.

Date.
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Discharge Measurements of Winnipeg River at Western outlet Norman
Traffic Bridge, Kenora

—

Continued.

Date.
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Discharge Measurements of Winnipeg River at Western outlet Norman
Trafl&c Bridge, Kenora

—

Concluded.

Date.
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Daily Gauge Height and Discharge of Winnipeg River at Western outlet

Norman Traffic Bridge, Kenora, for 1913.
[Drainage area, 26,400 square miles.]

Day.
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Daily Gauge Height and Discharge of Winnipeg River at Norman Traffic

Bridge, Kenora, for 1914:.

[Drainage area, 26,400 square miles.

Day.
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Monthly Discharge of Winnipeg River at Western Outlet Norman Traffic

Bridge, Kenora, for the year 1913-14.

Month.

Discharge in Second-feet.

Maximum. Minimum Mean.

Run-off.

Total in

acre feet.

May
June
July
August
September
October
November
December

The period

1914

January
Februarj-
March
April
May
June
July
August
September
October
November
December

The year

18,000
17,848
17,000
13,600
13,243
5,565
5,595
5,565

18,000

5,540
8,275
7,900
8,445
15,000
18,575
18,575
17,400
11,315
12,157
7,690
7,590

18.575

13,300
16,000
10,100
13,000
5,567
4,950
5,500
5,450

4,950

5,510
5,400
7,700
7,760
8.444
14,800
17,300
10,270
10,270
7,280
7,293
7,316

5,510

16,000
17,400
13,000
13,300
11,100
5,500
5,550
5,500

10,900

5,530
5,900
7,800
7,950
10.700
16,400
18,000
15,400
10,800
9,000
7,500
7,450

10,200

983,800
1,035,400
799,300
817,800
660,500
338,200
327,300
338,200

5,300,500

340,000
327,700
479,600
473,100
657,900
975,900

1.106,800
946,900
642,600
553.400
446.300
458,100

r, 408, 300

Mill "A" Head-Race, Keewatin.

History.—The station in the head-race, mill "A," was established by ]\Ir.

H. S. Scovil, December 23, 1912, This channel has formed one of the outlets of

the lake of the Woods since the mill was built in 1887. A gauge in the tail-race

was operated from May, 1896, until June, 1912, when it was discontinued.

Location of Section.—The section as first located in the head-race of mill "'A'

was on the downstream side of the foot-bridge across the channel. Later it

was changed to a position just above the intake racks of the power-house in

the head-race, mill "A," Lake of the Woods INIilling Company, Keewatin, Ont.

Records Available.—Intermittent gauge readings in the tail-race from
1896-1912, and from 1913. daily discharge records based upon meterings, head
and tail gauge readings and loads on the mill are available.

Drainage Area.—Total drainage area of all Lake of the Woods outlets is

26,400 square miles.

GaiKjc.—'No gauge has been e.stablished, water levels are obtained by
nK^asuring down from a point of known elevation which is situated on tiie top
of tlie liead wall of the channel, near its intersection with the river retaining wall.

(luuincl.-—^Tlic^ entrance to tiie racks is unifiirm and the sei'tion is well

situated to avoid eddies of I'litrriiiee, the .-^t renin liiu' IxMng generally i>er|U'ndi-

cular to the section.

Discharge Measurements.—A miniber of meterings have been made \o

(leterjnine tlu; discharge for dilTerent gate openings and iiead, so that tlu> daily

(liscliarge may be arrived at. They are made from the rack strui-ture.

Accuracy.—The records are reliable owing to the conditiiins controlling the

discharge, i.e., gate opening, he.-HJ. etc., being e.isily ol)st'r\fd.

25f-
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Discharge Measurements of Headrace, Mill "A," Lake of the Woods Milling

Company, 1912-13.

Date.
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Discharge Measurements of Headrace, Mill "A," Flume Xo. 1, Lake of the

Woods ISIilling Company, 1913-14.

Dale.

1914.

April

Hydrographer.

S. C. O'Grady .

E. J. Budge.. . .

S. C. O'Grady.'

E. J. Budge.

M. S. Madden.

S. C. O'Grady.

M. S. Madden.

S. C. O'Grady.

M. S. Madden.

S. C. O'Grady.

Meter
Xo

(;. ('. GHlloway

1186
1186
1186
1186
1186
1186
1186
1186
1186
1186

1186
1186
1186
1186
1186
1186
1186
1187
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196
1196

11U6
1196
1196
1196
1196
1196
11U6
1196
HUH
II 90
1196
11U6
1196
UUO
ltU6
1190

Width.

Feet.

15

15
15

15
15
15

15

15

15

15

15
15

15

15

15

15

15

15

15

15

15

15

15

15

15

15
15
15

15

15

15

15

15

15

15

15

15

15
15

15

15

15

15

15

15

15

15

15

15

16

15

15

15

15

15

15

15

15

15

15

15

15

15

IS

15

16
15

IS

IS

IS

IS

IS

15

IS

16

16

Area of

Section.

Sq. ft.

173
173
171

171

173
173
171
171

171

171

Mean
Velocity

,

173
173
173
173
171
171

170
170
169
169
177

177
173

173

171

172
171

171
171

171

173
173
173

173
173
173

173

173
173
173

173
173

173
173

173

173
173
173

173
173
173

173

173

173

173
173
.173

173

173
173

173

173
173

173

173

173

173
171-5

171

171

171

171

171

171

171

1086

Ft. per
sec.
1-43
1-35
1-59
1-62
1-36
1-33
1-45
1-35
1-72
1-76

0-95
0-93
1-47
1-61
1-62
1-69
1-29
1-43
1-20

110
1-04
1-20
1-69
1-83
1-52
1-58
1-51

1-53
1-54
1-43
0-88
0-91
1-20

116
118
1-34
1-34
1-28
1-26
1-27

111
1-21

115
1-28
0-89
0-98
107
103
102
100
0-94
109
1-06

103
100
103
1-04
0-91
0-96
0-70
0-62
O'fiO

0ft3
0-6H
0-69
0-60
0'68
059
0-54
068
O'MI
O'M

S6
06

0'6U
I -48

Gauge
Height. Discharge

Feet.

-3-98
-3-98
-4 10
-4-10
-3-99
-3-99
-4-06
-4-06
-4-10
-410

-3-98
-3-98
-3-97
-3-96
-406
-4-06
-3-80
-3-80
-3-74
-3-70
-3-70
-3-70
-4-00
-4-00
-4 08
-4-08
-4-08
-407
-406
-4-06
-3-96
-3-96
-3-96
-3-96
-401
-4-00
-400
-400
-4-02
-402
-402
-402
-4 02
-402
-3-98
-3-98
-3-98
-400
-400
-400
-400
-400
-402
-3-98
-3-98
-3-98
-3-98
-3-98
-308
-3.»8
-3 08
-3-98
-308
-305
-3-98
-308
-307
-4 03
-4 03
-4 03
-4 03
-4 06
-4 06
-4 0(»

-40(1
-4-30

Sec.-ft.

248
234
273
277
235
229
248
231
295
302

164
161

252
278
277
290
220
241
202
178
182
211
292
316
260
270
258
262
264
244
153
158
207
200
204
231
232
222
219
220
192
210
199
221
154
169
186
178
176
173
162

188
184
170
173
170
181

158

10«

122
108

105

lUO

117

no
KM
119

102

no
100

102

112

0«
114

101

348

Remarks.

Hydro-electric power-house.

Hydro-electric power-house.
No. 2 generator off.

No. 2 generator off.

Hydro-electric power house.

No. 2 generator off; punip on.

No. 2 generator off.

25 F
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Discharge Measurements of Head-race, Mill "A," Flume No. 1, Lake of the

Woods Milling Company

—

Concluded.
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Discharge Measurements of Head-race, Mill ''A," Flume No. 2, (Mill drive),

Lake of the Woods Milling Company, 1913-14.

X)ate.
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The zero of the gauge is referred to W.P.S. datum, the reference bench-iuark
being a point on the top of the flume.

Channel.—The channel is rectangular, cut in solid rock, and has a normal
depth of 12 feet. It is straight for about 15 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 23^2 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 AIeasuremexts of Head-race Mill " C,'

Co., 1912-14.
Lake of the Woods ^lilling

Date.
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Discharge Measurements of Head-race Mill " C," Lake of the Woods Milling
Co., 1912-U—Continued.

Date.
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Keewatin Lumber and Manufacturing Company's Head-race, Keewatin,
Ont.

History.—This channel forms one of the outlets of the Lake of the Woods.
It was created and used in connection wdth the above company's mill, the
discharge being controlled by the headgates. After the mill was burned in 1905
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 feet above the power-house and east of the head-
gates at the K. L. & M. Co.'s head-race. The initial point is a notch cut in the
plank floor at the south end of the bridge and marked +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.

Channel.—The channel is fairl}^ permanent, composed of clay and rock.
It is straight for 150 feet above and 100 teet 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 headgates, and as this 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.

Discharge Measurements of Winnipeg River at K. L. & M. Co. Head-race
1913-14.

Date. Hydrographer.
Meter
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Daily Gauge Height and Discharge of Head-race, K. L. & M. Co., at 2iid

Bridge for 1913.

Day.
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Daily Gauge Height and Discharge of Head-race, K. L. & M. Co., at 2iid

Bridge for 1914.

Day.
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Monthly Discharge of Head-race, K. L. & M. Co., at 2nd Bridge, Keewatin
1913-14.



MANITOBA HTDROGRAPHIC SURVEY n

SESSIONAL PAPER No. 25f

Discharge Measurements.—The meterings are taken froni a plank bridged
across the channel, by Price meter.

Accuracy.—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.

Discharge Measurements of Winnipeg River at 1st Tunnel C.P.R. Culvert,
Keewatin, 1912-14.

Date.
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Discharge Measurements of Winnipeg River at War Eagle Lake Outlet,
1912-14.

Date.
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at the daily discharge by means of a discharge curve, the ponding effect in Dar-
lington bay being very noticeable. The measurements are made from a

boat.

Accuracy.—Owing to the presence of the mills and the operation of the
Norman dam, the accuracy of the records are considerably affected.

Discharge Measurements of W. Branch Winnipeg River at North Tunnel
Island. 1912.

Date.
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Discharge Measurements of W. Branch, Winnipeg River at North Tunnel
Island, 1913.

Date. Hydrographer. Meter
No.

Width. Area of

Section.
Mean

Velocity.
Gauge
Height.

Dis-
charge.

Gauge at

Meter
Section.

G.J.Lamb.

E. J. Budge.

,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375
,375

,375
,375
,375
,375

,375
,375

,375
,776
,375
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776
,776

,776
,776
,776
,776
,776

,776
,776
,186
,186
,186
,186
,186

,186
,186
,186
,186
,186
,186
,186
,186

,186
,186
,186

Feet.

173
172

171

172
172
172

172
172

172
172

172

172
172
172
172
172

172
172

172
172

172
172
172
172

172
172

172
171

171

171

171

166
166
166
165
165
165
165
165
165
165

163
163
162
162

162
162

162
162
162
162
162
162
162
161

161

161

161

161

161

161

161

161

161

161

161
161

161

161

161

161

160
161

161

161

161

161

161

161

160

Sq. ft.

898

Ft. per
sec

2

2

2
2

2

2

2

2

Feet.

38-

38-

38-

38-

38-

38-

38-

38-

38-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

37-

36-

36-

36-

36-

36-

36-

36-

36-

35-

35-

35-

35-

35-

35-

35-

35-

35-

35-

35-

35-

34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

.34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

34-

08
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Discharge Measurements of West Branch, Winnipeg River at North Tunnel
Island, 1913

—

Continued.

1913

Dec. 1

6

12

20
24
30
30

Hydrographer.

M. S. Madden.
E. J. Budge...
S. C. O'Grady

E.J. Budge...,
M.S. Madden.
E. J. Budge...

Meter
No.

1,186
1.186
1,186
1,186
1,186
1,186
1,186

Width.

Feet.

160
160

161

161

160

161

161

Area of

Section.

Sq.ft.

4,323
4,315
4,335
4,.365
4.372
4.365
4,365

Mean
Velocity.

Ft. per
sec.

1-63
1-55
1-58
1-65
1-60
1-67
1-63

Gauge
Height.

Feet.

34-46
34-55
34-68
34-57
34-57
34-54
34-54

Dis-
charge.

Sec.-ft.

7.064
6.668
6,868
7,218
7.008
7.286
7,124

Gauge at
Meter

Section.

34-44
34-64
34-60
34-45
34-50
34-49
34-49
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Discharge Measurements of West Branch, Winnipeg River at North Tunnel
Island, 1914

—

Continued.

Date.
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Daily Gauge Height and Discharge of West Branch, Winnipeg River at

North Tunnel Island for 1914.

Date. Hydrographer. Meter
No.

Width. Area of

Section.
Mean
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Daily Gauge Height and Discharge of West Branch, Winnipeg River at

North Tunnel Island for 1912.
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Daily Gauge Height and Discharge of West Branch, Winnipeg River at

North Tunnel Island for 1913.

Drainage area, 26,400 square miles.
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Daily Gauge Height and Discharge of West Branch, Winnipeg River at
North Tunnel Island for 1914.

(Drainage area, 26,400 square miles).

January.

Gauge
Height

Dis-
charge.

February.

Gauge
Height

Dis-
charge.

March.

Gauge
Height

Dis-
charge.

April.

Gauge
Height

Dis-
charge.

May.

Gauge
Height

Dis-
charge.

June.

Gauge
Height

Dis-
charge.

Feet.

34-62
34-65
34-67
34-48
34-36

34-45
34-47
34-51
34-58
34-65

34-47
34-40
34-52
34-62
34-63

34-64
34-58
34-35
34-24
34-42

34-48
34-41
34-35
34-34
34-19

34-21
34-45
34-50
34-53
34-54
34-55

Sec. -ft.

7.260
7,370
7,370
7,050
6,740

6,590
6,950
7,050
7,260
7,370

6,950
6,840
7,050
7,260
7,370

7,370
7,260
6,740
6,530
6,840

7,050
6,560
6,460
6,460
6,150

6,180
6,690
6,820
6,970
7,050
7,050

Feet.

34-31
34-25
34-43
34-51
34-56

34-41
34-38
34-30
34-33
34-50

34-55
34-58
34-59
34-60
34-43

34-34
34-49
34-53
34-58
34-59

34-69
34-69
34-81
35-31
35-44

35-58
35-73
35-85

Sec.-ft.

6,870
6,860
7,150
7,170
7,150

6,850
6,750
6,640
6,460
6,650

6,650
6,650
6,770
6,850
6,750

6,550
6,750
6,760
7,070
7,170

7,450
7,470
7,680
8,780
9,110

9,440
9,770
9,990

Feet.

35-68
35-65
35-79
35-80
35-82

35-84
35-88
35-74
35-72
35-90

35-96
36-01
36-03
36-03
35-82

35-76
35-92
35-98
35-98
36-00

36-00
35-79
35-72
35-86
35-92

35-95
35-95
35-92
35-78
35-67
35-77

Sec.-ft.

9,660
9,400
9.400
9.380
9,410

9,440
9,480
9,170
8.940
9,400

9,420
9,520
9,640
9,570
9,000

8,880
9,100
9,350
9,470
9,470

9,560
9,180
8,950
9,200
9,240

9,350
9,400
9,400
9,100
8,940
9.100

Feet.

35-79
35-84
35-88
35-90
35-73

35-70
35-79
35-82
35-77
35-64

35-64
35-53
35-50
35-64
35-77

35-73
35-58
35-61
35-55
35-61

35-83
35-91
35-83
35-74
35-72

35-64
35-65
35-80
35.87
35-95

Sec.-ft.

9.300
9.300
9.320
9.320
9.000

8,450
9,200
9,200
9,200
8,650

8,600
8,560
8,100
8,360
8,620

8,420
8,400
8,635
8,870
9,280

9,600
9,760
9,180
9,220
9,200

9,170
8,240
9,510
9,845
9,780

Feet.

35-96
36-00
35-86
35-86
36-04

36-15
36-32
36-40
36-38
36-23

36-22
36-40
36-47
36-50
36-52

36-45
36-21
36-31
36-47
36-57

36-79
37-25
37-33
37-20
37-30

37-53
37-87
38-25
38-48
38-66
38.66

Sec.-ft.

9,790
9,700
9,670
9,630
9,600

9,650
9,980
10,200
9,890
9,300

9,150
10,144
10,300
10,278
10,670

10,289
10,125
10,643
11.050
11.500

12,110
12,580
12,700
12,600
12,900

13,440
14.400
15,493
16,000
16,168
16.210

Feet. Sec.-ft.

15,725
16,025
16,225
16,375
16,450

16,425
16,400
16,500
16,925
17,400

17,425
17,425
17,500
17,275
17,125

17,100
16.900
17.200
17.650
17,900

17,900
18, 100

18,800
19,150
19-250

19,325
19,300
19.050
19.050
19,150

July.

40-01
39-85
39-90
39-90
39-87

39-86
39-93
40-07
40-14
40-12

40-11
40-00
39-98
40-14
40 19

40-23
40-28
40-30
40-13
40 07

40-19
40-22
40-24
40-24
40-13

39-92
39-88
40-06
40-10
40-12
40-12

18,700
18,750
18,800
18,800
18,800

18,800
18,900
19,100
19,250
19,250

19,200
19,150
19,150
19,200
19,400

19,550
19,600
19,450
19,520
19,100

19,050
19,100
19, 100

19,100
19,050

19,000
18,900
19,200
19,400
19,.500

19,450

August.

39
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Monthly Discharge of West Branch, Winnipeg River at North Tunnel Island
for the year 1912.

(Drainage area 26,400 square miles).

Month.

Discharge ik Second-Feet

Maximum. Minimum. Mean.

RcN-Orr.

Total in

acre-feet.

January
February
March
April
May
June
July
August
September..
October
November. ..

December . .

.

The year

4,290
4,720
4,720
5,190
5,690
5,190
4,040
4,645
5,190
10,540
10,760
10,540

4,160
4,160
4,570
4,720
4,870
3,920
3,540
3,980
4,160
5,190
7,680

4,250
4,410
4,650
4,930
5,290
4,360
3,870
4,350
4,690
8.710
9,870
10,350

10,760 3,540 5,810

261,300
253,700
285,900
293,400
325,300
259,400
238,000
267,500
279, 100
535,600
587,300
636,400

4,222,900

Monthly Discharge of West Branch, Winnipeg River at North Tunnel Island
for the year 1913.

(Drainage area 26,400 square miles).

Month.

DiscH.\RGE IN Second-Feet.

Maximum. Minimum. Mean.

Run-Off.

Total in

acre-feet.

January
February
March
April
May
June
July
August
September...
October
November...
December...

The year

10,430
10,320
6,050
14,830
19,450
19,560
18,250
15,020
13,880
7,250
7,300
7,450

10,100
5,690
5,190
5,190
15,050
18.100
11,6^)0

13,350
6.,550
6,050
6,200
6,000

19,560 5,190

10,200
8,300
5,800
7,620
17,250
18,980
14,050
14,160
11,890
6,950
6,870
6,830

10,740

627,200
461.1X»0

356.600
453,400

1.060,700
1.129,400
863.900
870.700
707,500
427,300
408.800
420.000

786.500

Monthly Discharge of West Branch, Winnipeg River at Nurtli Tunnel Island
for the year 1914.

IDralnuge area. 26.4(H1 aquure niile.s.l
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COMBINED DISCHARGE OF LAKE OF THE WOODS OUTLETS.

Combined Discharge of Winnipeg River below Lake of the Woods Outlets
for 1912.

Day.
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Combined Discharge of Winnipeg River below Lake of the Woods Outlets
for 1913.

[Drainage area, 26,400 square miles.]

Day.
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Combined Discharge of Winnipeg River below Lake of the Woods Outlets
for 1914.

(Drainage Area, 26,400 square miles.]

January.

Gauge
Height.

Dis-
charge.

February.

Gauge
Height.

Dis-
charge

March.

Gauge
Height

.

Dis-
charge

April

Gauge
Height.

Dis-
charge

May.

Gauge
Height

.

Dis-
charge

June.

Gauge
Height.

Dis-
charge.

Feet Sec.-ft

8,692
8,792
8,767
7,987
7,667

7,832
7,792
8,277
8,657
8,752

8,032
8,172
8,567
8,647
8,687

8,417
8,172
7,557
7,327
7,737

7,997
7,532
7,407
7,467
7,077

7,147
7,6.57

7,787
7,967
8,077
8,077

Feet Sec.-ft

7,817
7,747
8,112
8,157
8,182

7,857
7,812
7,417
7,507
7,727

7,752
7,737
7,842
7,897
7,712

7,.547

7,752
7.717
8,082
8,207

8,467
8,472
8,732
9,777
10,047

10,332
10,657
11,172

Feet Sec.-ft

10,602
10,607
10,547
10,497
10,542

10,542
10,622
9,982
10,172
10,657

10,682
10,752
10,822
10,707
9,702

9,712
10,282
10,482
10,362
10,597

10,597
9,982
10,037
10,277
10,222

10,232
10,267
10,217
9,812
9,662
9,812

Feet Sec.-ft

10,017
10,042
10,097
10,127
9,737

9,242
10,057
10,032
9,967
9,352

9,372
9,297
8,852
9,087
9,512

9,342
9,337
9,607
9,557
10,217

10,457
10,447
9,872
9,907
9,887

9,812
8,927

10,222
10,537
10,462

Feet Sec.-ft

10,463
10,363
10,323
10,278
10,273

10,493
10,828
11,008
10,743

10,070
11,109
11,260
11,223
11,365

11,209
10,760
11,403
11,925
12,370

13,005
13,480
13,625
13,235
13,555

14,345
15,300
16,363
16,880
17,078
16,875

Feet Sec.-ft.

16,594
16.944
17,149
17,262
17,394

17,334
17,039
17,379
17,821
18,304

18,356
18,371
18,481
17,959
18,011

17,979
17,782
18,094
18,551
18,792

18,576
19,044
19,867
20,166
20,259

20,352
20,302
19,737
19,786
19,891
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Monthly Discharge of Winnipeg River at Outlets of the Lake of the Woods,
for the years 1912-14.

Month.
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The river itself is of considerable proportions, and is in the nature of lake-

like expanses which are joined by short stretches of swift water or falls. On
account of these features, splendid opportunity is offered for the development of
water-power. At the present time advantage has been taken of these possi-

bilities in two cases, and developments are to be found at Point du Bois, where
the city of Winnipeg has a plant, and on the Pinawa channel, where the Winnipeg
Street Railway plant is in operation. A number of other sites are capable of

economic development, and it has been estimated that a total output of approx-
imatelj' 400,000 h.-p. is available from this river within the province of ^Manitoba.

In consequence of the importance of this river, a number of stations at
which records of discharge have been obtained have been established. They
are as follows:

—

1.—The Dalles. 1

2.—Throat Rapids.

^

3.—Minaki.
4.—Whitedog Rapids.
5.—Slave Falls.

6.—Otter Falls.

7.—Pinawa Channel.
8.—Grand du Bonnet Falls.

At some of these points, continuous discharges are not available, the records
being confined to a few isolated meterings.

Tributaries.—The tributaries of the Winnipeg river are, with one exception,
of minor importance, having for the most part small drainage areas. The
exception is, however, of the greatest importance, as nearly one-half of the total

drainage area above the junction is tributary to it. This river is the English,
which enters the Winnipeg from the north, just within the province of Ontario.
The other tributaries of the Winnipeg river are: the Whiteshell river, which
joins the main river in the lake-like expanse known as Jessie lake; the White-
mouth, which enters just below the Seven Sisters rapids; and the Bird river,

which flows into Lac du Bonnet.
Of these tributaries the Whitemouth is the only one for which daily records

of discharge are available.

Winnipeg River At Minaki.

History.—This station, established by C O. Allen on September 23, 1913,
was necessitated by the study of the early gauging records in the vicinity of the
Lake of the Woods outlets.

Location of Sectioti.—The section is located on the ilown-stream side of the
Grand Trunk Pacific Railway bridge, three-(iuarters of a mile east of the Minaki
station and onc-ciuartcr of a mile downstream from the Ilolst Point hotel. The
initial jxjint is marked by three sjjikes driven in the guard rail at the \V(>st end
of the bridge on the downstream side.

Records available.— Daily gauge recorils. for which the station was jirimarily
established, are availal)le since September 24, 1913. Intermittent meterings in

connection with the study of the upper river have been made at the section,
but, on account of the physical conditions at tlu» station, no attempt has hvcn
mad(^ to construct a discharge cnrve.

Drainage arm.—The drainage area al»ove Minaki is 27,01)0 squan^ miles.
(iaiKje.—A vertical stalY gauge, (> feet long, is fastened to a plank whith is

Hi)iked to the ice breaker at the«'ast enil of the bridge, and is 30 fi-et tlownstream
from the section, it is referred to three bench-marks set to W. I'. S. ilatum.

' SiH» MiHcolliiiiniiUM Mi'ti'i'inuH.

'
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Channel.—It is straight for 50 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 inter-

vals being marked on the guard rail.

Accuracy.—The channel forms a connecting link or strait between two
lake-like expanses; on this account the discharge does not always bear the

same relation to gauge heights, the ponding effect below being noticeable. A
discharge curve for the station has not been constructed.

Discharge Measurements of Winnipeg River at G.T.R. Bridge, Minaki,
1912-13.

Date.
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Channel.— The south channel is approximately 400 feet wide, and is com-
posed of rock and not subject to shifting, the control for the section being the
crest of the falls, 150 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 likehhood of shifting, the control being only 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 2.5 feet, forty-one in all being taken at the
north channel, and twenty-nine at the south channel. They are made in the
first case from a boat, and in the north channel by means of a cable carrier.

Accuracy.—The discharge curve is well defined between gauge heights
1,033 and 1,036 W.P.S. datum; above and below those heights the curve is

only fairly well defined.

Discharge Measurements of Winnipeg River at Whitedog, North Channel,
1914.

Date.
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Daily Gauge Height and Discharge of Winnipeg River at Whitedog, North
Channel, for 1913.

[Drainage area 27,500 square miles.)

Day.
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Daily Gauge Height and Discharge of Winnipeg River, at Whitedog, North
Channel, for 1914.

[Drainage area, 27,500 square miles.]

Day.
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Monthly Discharge of Winnipeg River at North Channel, Whitedog, for the
year 1913-14.

[Drainage area, 27,500 square miles.]

Month.

Discharge in Second-feet.

Maximum. Minimum. Mean.

Run-off.

Total
in

acre-feet.

1913.

September.
October
November.
December.

397
204
204

169
158

169

>550

235
184

188

The period

.

January
February . .

.

March ....

April
May
June
July
August
September.
October
Novem ber

.

December..

213
167
402
402
758

1,130
1,180
1,130
764
661

385

158

167
121

167
328
377
779

1,090
794
604
370
328

289

187
139
317
362
494

1,020
1,140
1,010
643
523
347
1325

The year. 1,180 121 542

32,700
14,500
10,900
11.600

69,700

11,500
7,700
19,500
21,500
30,400
60,700
70,100
62,100
38,300
32,200
20,600
20,000

394,600

Note.—Discharges marked thus (') estimated.

Monthly Discharge of Winnipeg River at Whitedog Falls, for the year
1913-14.

[Drainage area, 27,500 square miles.]

Month.

Discharge in Second-feet.

Maximum. Minimum. Mean.
Per

square
mile.

RCN-OFF.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

1913.

September

.

October
November

.

December.

The period.

January
February . .

.

March
April
May
June
July
August
September.
October. . .

.

November.
December .

The year.

10,.500

7,800
7,800

10,500

7,900
7,300
10,500
10,,500

15,600
21,400
22,200
21,400
15,700
14,200
10,300

22,200

7,300
7,150
7,300

112,600

8,250
7,550
7,600

0-458
0-300
0-274
0-276

7,150

7,300
6,700
7,300
9,600
10,200
15,900
20,800
16,400
13,300
10, 100

9,600

,000

7,600
6,950
9,400
10,000
11,800
19,600
21,600
19,600
13,800
12,200
9,800
'9,700

0-327

0-276
0-253
0-342
0-363
0-429
0-713
0-786
0-713
0-.5n2

0-444
0-356
0-353

6,700 12,700 0-461

0-511
0-346
0-306
0-318

1-481

0-318
0-264
0-394
0-405
0-495
0-796
0-906
0-822
0-,560

0-512
0-397
0-407

6-276

749,800
507,300
449,300
467,300

2,173,700

467,300
386,000
578,000
595,000
725,600

1,166,-300

1,328,100
1,205,200
821,200
750,100
583,100
596,400

9,202.300

Note.—Discharges marked thus (') estimated. This table gives the total combined discharges, run-ofiF, etc., for the
North and South channels of Whitedog falls.
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Discharge Measurements of Winnipeg River at Whitedog, South
Channel, for 1914.

99

Date. Hydrographer. Meter
Xo.

Width. Area of

Section.
Mean

Velocity.
Gauge
Height.

Discharge.

July

Aug.

Sept.

Oct.

1914.

May 18
6
6

26
27
28
29
30
31
1

2

3

13

13

14

15

16

17

18

19
20
21

23
24
25
26
27
28
29

S. C. O'Gradv.
T. J. Moore

S. C. O'Grady.

1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196
1,196

Feet.
330
350
350
358
358
348
357
357
356
356
356
344
339
339
339
339
339
333
333
331
330
330
329
329
329
328
328
328
328

Sq.ft.
6,665
7,469
7,469
7,387
7,332
7,322
7,285
7,211
7,158
7,088
7,042
6,982
6,818
6,818
6,810
6,778
6,745
6,682
6,644
6,558
6,540
6,477
6,443
6.443
6,414
6,362
6,346
6.329
6.313

Ft. per sec.

1-74
2-50
2-27
2-31
2-32
2-29
2-33
218
215
208
201
203
1-95
1-91
1-90
1-89
185
1-85
1-79
1-78
1-69
1-66
1 64
1-62
1-55
1-61

1-58
1-51

1-52

Feet.
•43

60
•60

•96

•90

•82

•70

•61

56
46
41
•36

•02

-02

•96

•97

•84

•74

•63

•50

•46

•38

•29

•24

•19
13
•06

•04

•03

Sec.-ft.

11,589
18,705
16,991
17.041
17,032
16,769
16,917
15,687
15,420
14,766
14,137
14.135
13,287
13.013
13.046
12,827
12,502
12,325
11,887
11,649
11,061
10,775
10,578
10,413
9,921
10,256
10,052
9.544
9.58a

Note.—Gauge heights at Minaki employed.

Daily Gauge Height and Discharge of Winnipeg River at Whitedog, South
Channel, for 1913.
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Daily Gauge Height and Discharge of Winnipeg River at Whitedog,
South Channel, for 1914.
[Drainage area, 27, .500 square miles.]

Day.
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Monthly Discharge of Winnipeg River at South Channel, Whitedog,
for the years 1913-14.

(Drainage area, 27,500 square miles.)

Month.
DiscH.\BGE rs Second-Feet.

Masimum. Minimom. Mean.

Run-Ofp.

Total
in

acre-feet.

1913

September.
October
November.
December..

10,100
7,600
7,600

7,150
7,000
7,150

»12,000

8,000
7,350
7,400

714,000
491,900
437,400
455,000

The period.

1914

January. . .

.

Februar>'...
March
April
May
June
July
August
September

.

October.. .

.

November.
December..

10,100

7,750
7,150
10,100
10,100
14,800
20,300
21,000
20,300
14,900
13,500
9,900

7,000

7,150
6,550
7,150
9,250
9,850
15,100
19,700
15,300
12,700
9,750
9,250

8,690

7.400
6.800
9.100
9.650
11,300
18,600
20,500
18,600
13,200
11,700
9,450
'9,400

2,098,300

455,000
377,700
559.500
574,200
694,800

1,106,800
1,260,500
1,143,700

785,500
719,400
562,300
578,000

The year. 21.000 6.550 12.200 8,817,400

Note.—Discharges marked thus (') estimated.

I'uirfunl Kivcriit I'iiirfuni. M«t< r .S«(tiuii at Hri.inf, IDIJ

Wl.NMl'KG RiVEK .\T Sl,.\\i: I'.XLLS.

Ilistori/.—A minilxT of inctcrings of the \\'iMiii|)fg river w»to made l»y

various iiitcreslcd parties liclwccii March, l\){){\, and Octolu-r, llUl. Tlu'st'

liave ail been referred to gauge heights in the tail-race of the phmt at l\)int du
liois, though they were taken at various points in th<' rivt>r. The majoritv
were taken at Otter falls. On OctoI.er I. l«»ll. D. L. McLean estahlished a
metering station :it Slave falls, .'lud this has Ween operated from th.at date. .Ml

meterings are referred to the gauge at the l*oint du lUiis tail-race.
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Location of section.—The metering section is located about 250 feet above
the crest of the Slave falls, which is about 4 miles below the city of Winnipeg's
plant at Point du Bois. The initial point is a chisel mark on the rock marked
by paint, on the right bank near the cable tower.

Records available.—By referring the meterings made to the Point du Bois
gauge, records of daily discharge have been computed from January, 1907, to
October, 1911. Since that date daily discharges based upon records of discharge
at Slave falls, referred to the Point du Bois gauge made by the Manitoba
Hydrographic Survey, are available.

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 nailed to a 4-inch by 6-inch timber braced
in a crevice of the rock about 75 feet downstream from the section on the right

bank. It is referred to B.-M. No. 189, W.P.S. 200 feet above the initial point.

Channel.—The channel is straight for 100 feet above and 350 feet below
the gauge at nearly all stages. The bed is of solid rock with a few large boulders
at the left side of the section. It is permanent and all the water at all stages

is confined to the section.

Discharge Measurements.—Meterings are made from a cable car running
on a cable stretched across the section. Meterings covering practically the
complete range in stage have been taken.

Accuracy.—The discharge curve is well defined over the range in gauge
height, both when plotted to the Slave Falls and Point du Bois gauges. On
account of the drop at the falls below the station there is no possibility of back-
water effect. Also the section is an open-water one at all seasons, so that the
open-water rating applies the year round. The section is a very favourable
one, and the accuracy of the records is high.

Discharge Measurements of Winnipeg River at Slave Falls, 1911-14.

Date.
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Discharge Measurements of Winnipeg River at Slave Falls, 1911-14—Con.

Date.

1914
Jan. 13

Feb. 11

April 8

May 6

18

24

June 4

5

9
10

11

13

15

22
23
24
26
29
30

July 3

7

13

14

15

18
" 20
" 22

23
24
25
28
29
30
31

Aug. 1

3

4

5

6

Sept. 10
"^ n

14

15

10
"

17

18
19

" 22
" 23

24
25
28
29
30

Oct. 1

"
2

7
" 8
" 20

28
29
30
31

Nov. 2
"

3
"

5
"

(1

"
7

"
9

"
10

"
II

l.(

"
19

20
21

23
" 24

2«
27

"
28

" 30
Dqo. 2

Hydrographer.

E. B. Patterson.
C.O.Allen

G. J. Lamb.

A. Pirie.

Meter
No.

1,497
1,497
1,497
1,375
1,375
1,375
1,939
1,9.39

1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939

1 , 939
1,939
1,939
1,939
1,939
1,939
1 . 939
1,939
1,939
1 , 939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
1,939
l,7f)0

1 , 7fiO

1 , 700
1,7(1(1

1 , 7()l»

l,7(iO

1 , 7()0

l,7()(l

1 , 700
1 , 700
1,700
1,700

1 , 700

1 , 700
1,700

1 , 700
1.700

1 . 700
1.700

1.700

1 , 7(10

1 , 700
1 , 7tH)

1 , 7(10

l,7rt<)

1 , 7(10

1,7(IU

i.rno

Width.

Feet.
255
254
255
257
260
262
274
274
280
280
280
281
281
290
282
284
293
293
294
294
293
295
295
295
295
294
294
294
294
293
293
293
292
292
292
292
291
281

281
272
271
271

271
269
209
269
209
269
269
269
269
269
209
269
269
269
269
269
265
264
263
203
202
202
201

201

201

201

201

2(M)

200
2,MI

2,^9

2.59

2,58

•M
2,19

2.59

2.5M

25H
250
259
2.59

25U
iM
2&0

Area of

Section.

Sq. ft.

6,119
5.954
6,169
6,517
6,681
6,781
7,481
7,480
7.775
7,775
7,788
7,820
7,820
7,917
7,877
7,896
7,951
7,964
7,994
8,023
7,965
8,063
8,063
8,063
8,063
8,048
8,048
8,048
8,033
8,004
8,004
7,989
7,960
7,932
7.932
7,932
7,896
7,834
7,834
7,322
7,292
7^292
7,292
7,260
7,234
7,234
7,208
7,234
7,260
7.234
7,234
7,260
7,234
7.2.34

7,207
7.207
7,207
7,207
7,088
7,061
7.031
7,031
7,(M)1

7,IK)1

0,974
0,948
0.948
0.921
0,974
0,893
0.893
6.892
«,,S05

0,805
0,813
0,80.5

0,839
0..S39

rt,S13

0,,Sl;i

0,839
0..S.39

«,SI3
11,813

0.787
0,787

Mean
Velocity.

Ft. per sec.

2-17
2 00
2-36
2-59
2-81
2-95
3-85
3-85
418
4-24
4-27
4-29
4-30
4-38
4-32
4-36
4-45
4-45
4-46
4-52

4 49
4-53

Gauge
Height.

4-57
4-55
4-23
4-44
4-52
4-45
4-41
4-38
4-34
4-32
4-30
4-27
3-58
3-55
3-57
3-54
3-38
3-51
3-47
3-45
3-49
3-53
3-51
3-50
3-50
3-44
3-46
3-44
3-43
3-43
3-41
3-32
3-24
3-21
3-21
3- 19
3-21
3- 15

314
3- 14

3 0.5

3-20
3 03
3-02
301
2-98
2-98
2 118

301
2 90
2 98
2 97
2«tl
208
2 -98

2 97
2 00
2N0
a-MO

Feet.
159-4
159-53
159-60
159-85
160-45
160-60
162-12
162-12
162-62
162-72
162-77
162-82
162-95
163-10
163-12
16312
163-12
163-27
163-32
163-35
163-32
163-38
163-40
163-36
163-35
163-35
163-40
163-32
163-30
163-36
163-28
163-30
163-28
163-15
16314
163-08
163-14

16306
16301
161-77
161-67
161-70
161-62
161-62
161-65
161-57
161-52
161-67
161-67
161-65
161-62
161-62
161-06
101-57
101 flO

101-50
161 -.57

161-55
161-32

16112
161 07
161-12
161 (>7

101-12
UU)-95
UHV92
160-87
IflOSS
101 (15

160,SO
160-77
1«V05
160 77
l(Ul-77

IfiO 73
1(10 77
1(H) .SI)

lrtO-77

ino 72
180 70
IflO 7.5

l«0 77
l(U) .SO

l(V)-7S

100 Aft

100 A7

Discharge.

Sec.-ft.
13,268
11,922
14,584
16,876
18,774
20,004
28,829
28,839
32,500
32,938
33,306
33,615
-33,638

34,713
34,310
34,428
35,394
35,459
35,683
36,366
35,672
36,561
36,759
36,690
36.310
36,173
36,605
36.381
36.592
33,855
35,529
36,116
35,429
34,957
34,744
34,468
34.115
33,689
33,416
26,282
25.942
26,019
25.834
24,608
25,446
25. 105

24,938
25.223
25,597
25,376
25,301
25.388
24,911
25,048
24.801
24.705
24,639
24.574
23.533
22,877
22.570
22.570
22.3;«
22,472
21 ! 967
21.817
21.817
21,109
22.317
20,)«fl

20,817
20, 743
20.458
20,4A*S

2l),3lW

20. 6M
•M 243
20,380
JO, 23.5

20, 1 60
20.3,S0

*),.H.SO

*),2.Ha

a). 100

10,014
10.014

Not*.—(luugo liuiKlitM ri<r«rri>(l to tHll-mco Bmiuo lU I'oint .In Mi.ii.,
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Daily Gauge Height and Discharge of Winnipeg River at Slave Falls, for

1911.
[Drainage area, 49,700 square miles.)

Day.
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Daily Discharge and Gauge Height of Winnipeg River at Slave Falls, for

1912.
[Drainage Aresa, 49,700 square miles.]

Day.
January.

Gauge
Height

.

Dis-
charge

February.

Gauge
Height

.

Dis-
charge

March.

Gauge
Height.

Dis-
charge

April. June.

Gauge
Height

Dis-
charge

Gauge
Height

.

Dis-
charge

Gauge I Dis-
Height . charge

.

Feet. Sec.-ft

18,000
18,000
18,000
18,.300
18,600

19,900
21,800
22.100
22,400
22,400

22,400
22,400
22,100
22,100
21,800

21,500
20,200
20,200
20,200
19,900

19.600
19.400
19,400
19,400
19.100

18,800
18,800
18.800
18,700
18,600
18.600

Feet. Sec.-ft.

18,600
18,600
18,300
18,000
17,900

17,900
17,900
17,800
17,700
17,500

17,200
17,100
17,000
16,700
16,600

16,500
16,500
16,500
16,400
16,300

16,300
16,200
16,100
16,100
16,000

16,000
15,900
15,900
15,800

Feet. Sec.-ft

15,700
15,600
15,600
15,500
15,400

15,300
15,200
15.000
14,800
14,700

14,600
14,500
14,300
14,200
14,000

13,900
13,700
13.600
13,400
13,300

13,000
12,900
12,500
12,200
11,900

12,000
12.000
12,100
12,100
12,200
12,200

Feet. Sec.-ft

12,300
12,300
12,400
12,500
12,500

12,500
12,600
12,600
12,700
12,700

12,800
12,800
12,900
12,900
13,000

13,000
13,100
13,100
13.100
13,400

13,600
13,900
14,100
14,400
14,600

15.000
15.300
15,600
15.900
16,200

Feet.

160-01

60-07
60-10
60-45
60-50

60-40
60-48
60-52
60-65
i«0-75

60-85
160-92
61-00
61-20
61-35

161-37

61-40
61-43
61-47
61-50

61-51
61-55
61-62
61-70
61-74

'61-79

61-85
61-88
61-91
61-95
61-98

See. -ft

16,500
16,800
17,000
18.808
19,100

18,600
19.000
19.200
19.900
20,400

21,000
21,400
21.800
22,900
23,800

23,900
24,100
24,300
24,500
24,700

24,700
24,900
25,300
25,800
26,000

26,300
26-700
26.800
27.000
27,300
27.400

Feet.
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Daily Gauge Height and Discharge of Winnipeg River at Slave Falls, for

1913.
[Drainage area, 49,700 square miles.]

January.

Gauge
Height.

Feet.

62-10
62-00
62-00
62-00
62-00

62-00
62 00
62-00
62-00
62 00

62-00
62-10

62 10

62-10
62-10

62-10
62-10
62-10
62-10
62-10

62-10
62-10
62-10
62-10
62-10

62-10
62-10
62-10
62-10
62-10
62-10

Dis-
charge

Sec.-ft.

28,200
27,600
27,600
27,600
27,600

27,600
27,600
27,600
27,600
27,600

27,600
28,200
28,200
28,200
28,200

28,200
28,200
28,200
28,200
28,200

28,200
28,200
28,200
28,200
28,200

28,200
28,200
28,200
28,200
28,200
28,200

February.

Gauge
Height.

Feet.

62-10
62-10
62-10
62-10
62-10

62-10
62-10
62-00
62-00
62-00

62-00
62-00
62-00
62-00
61-90

61-90
61-80
61-80
61-60
61-60

61-30
61-30
61-20
61-10
61-10

61-00
61-00
61-00

Dis-
charge

Sec.-ft.

28,200
28,200
28,200
28,200
28,200

28,200
28,200
27,600
27,600
27,600

27,600
27,600
27,600
27,600
27,000

27,000
26,400
26,400
25,200
25,200

23,500
23,500
22,900
22,400
22,400

21,800
21,800
21,800

March.

Gauge
Height.

Feet.

60-90
60-90
60-90
60-80
60-80

60-80
60-80
60-70
60-70
60-60

60-60
60-50
60-50
60-50
60-40

60-40
60-40
60-30
60-30
60-30

60-20
60-20
60-10
60-10
60-10

60-10
60-10
60-10
60-00
60-00
59-90

Dis-
charge .

Sec.-ft.

21,300
21,300
21,300
20,700
20,700

20,700
20,700
20,200
20,200
19,500

19,600
19,100
19,100
19,100
18,600

18,600
18,600
18,000
18,000
18,000

17,500
17,500
17,000
17,000
17,000

17,000
17,000
17,000
16,500
16,500
15,900

April

.

Gauge
Height

.

Feet.

59-90
59-95
59-95
60-00
60-00

60-00
60-00
60-00
60-00
60-00

60-05
60-05
60-05
60-05
60-05

60-10
60-10
60-15
60-15
60-20

60-20
60-30
60-30
60-40
60-50

60-50
60-60
60-70
60-70
60-70

Dis-
charge

Sec.-ft.

15,900
16,200
16,200
16,500
16,500

16,.500

16,500
16,500
16,500
16,500

16,700
16,700
16,700
16,700
16,700

17,000
17,000
17,200
17,200
17,500

17,500
18,000
18,000
18,600
19,100

19,100
19,600
20,200
20,200
20,200

May.

Gauge
Height

.

Feet.

60-89
61-11
61-18
61-27
61-51

61-61
61-72
61-70
61-82
61-89

61-98
62-03
62-03
62-10
62-11

62-14
62-12
62-15
62-37
62-43

62-43
62-43
62-68
62-70
62-78

62-80
62-76
62-88
62-86
62-83
62-86

Dis-
charge

Sec.-ft.

21,200
22,400
22,800
23,300
24,700

25,300
25,900
25,800
26,500
26,900

27,400
27,700
27,700
28,200
28,200

28,400
28,300
28,500
29,800
30,200

30,200
30,200
31,800
31,900
32,400

32,600
32,300
33,100
33,000
32,800
33,000

June.

Gauge
Height.

Feet.

62-81
62-94
62-89
62-96
63-00

62-93
62-96
62-92
63-03
63-02

63-05
63-05
63-11
63-05
62-94

63-01
63-02
62-99
62-94
62-90

62-88
62-87
62-95
62-96
62-85

62-86
62-85
62-92
62-85
62-91

Dis-
charge .

Sec.-ft.

32,600
33,600
33,200
33,700
34,000

33,,500

33,700
33,400
34,200
34, 100

34,300
34,300
34,800
34,300
33,600

34,100
34.100
33,900
33,600
33,300

33,100
33,100
33,600
33,700
32,900

33,000
32,900
33,400
32,900
33,400

July.

62-89
62-93
62-91
62-91
62-82

62-75
62-81
62-72
62-71
62-73

62-80
62-68
62-52
62-52
62-51

62-37
62-24
62-11
62-07
61-99

61-98
62-00
61-94
61-90
61-93

61-82
61-72
61-85
61-89
61-88
61 -8S

33,200
.33,500

33,300
33,300
32,700

32,200
32,600
32,000
32,000
32,100

32,600
31,800
30,700
30,700
30,700

29,800
29,000
28,200
28,000
27,500

27,400
27,600
27,200
27,000
27,100

26,500
25,900
26,700
26,900
26,800
26,900

August.

61-90
61-90
61-87
62-00
61-94

61-98
62-02
62-01
62-02
61-97

62-07
62-09
62-12
62-07
62-16

62-13
62-09
62-20
62-19
62-14

62-06
62-05
61-98
61-96
61-95

61-92
61-92
61-88
61-85
61-85
61-78

27,000
27,000
26,800
27,600
27,200

27,400
27,700
27,600
27,700
27,400

28,000
28,100
28,300
28,000
28,500

28,300
28,100
28,800
28,700
28,400

27.900
27,900
27,400
27,.300
27,300

27,100
27,100
26,800
26,700
26,700
26,200

September.

61-84
61-80
61-81
61-80
61-77

61-70
61-60
61-77
61-76
61-70

61-62
61-66
61-62
61-54
61-81

61-59
61-58
61-63
61-48
61-43

61-36
61-58
61-53
61-48
61-40

61-35
61-25
61-16
61-24
61-13

26,600
26,400
26,400
26,400
26,200

25,800
25,200
26,200
26, 100

25,800

25,300
25,600
25,300
24,900
26,400

25,200
25,100
25,400
24,500
24,300

23,900
25, 100

24,800
24,500
24,100

23,800
23.200
22,700
23,200
22,500

October.

61-03
60-93
60-75
60-59
60-62

60-70
60-42
60-45
60-46
60-45

60-32
60-16
60-32
60-27
60-19

60-19
60-16
60-06
59-65
60-02

60-07
60-02
6002
60-00
59-78

59-99
60-60
60-10
60-10
60-00
60-00

22,000
21,400
20,500
19,600
19,800

20,200
18,700
18,800
18,900
18,800

18,100
17,300
18, 100

17,900
17,400

17,400
17.300
16,800
14,600
16,600

16,800
16,600
16,600
16,500
15,300

16,400
19,600
17,000
17,000
16,500
16,.500

November.

59-80
59-60
59-70
59-70
59-91

59-87
59-84
59-84
59-84
>59-83

'59-83
'59-82
'59-82

'59-81

'59-80

59-79
'59-78
',59-77

'59-76
'59-75

',59-73

'59-71

.59-69

'59-73

'59-77

'59-81

59-84
59-86
,59-82

59-64

15,400
14,400
14,900
14,900
16,000

15,800
15,600
15,600
15,600
15,600

15,600
15,500
15,500
15,500
15,400

15,400
15,300
15,300
15.200
15,200

15,100
15,000
14,800
15,100
15,300

15.500
15,600
15,700
15,500
14,600

December.

59-89
59-82
59-82
59-77
59-79

59-77
59-54
59-82
59-76
59-79

59-74
59-69
59-72
59-56
59-59

59-59
59-64
59-58
59-56
59-49

59-42
59-46
59-49
59-59
59-44

59-39
59-32
59-38
59-51
59-54
59-51

15,900
15,500
15,500
15,300
15,400

15,300
14,100
15,500
15,200
15,400

15, 100

14,800
15,000
14,200
14,300

14,.300
14,600
14,300
14,200
13,800

13,500
13,700
13,800
14,300
13,600

13.300
13,000
13,300
13,900
14,100
13,900

Notes.—Daily discharges are taken from rating curve plotted for .Slave falls.

gauge at Point du Bois. Gauge heights marked thus (') interpolated.
Gauge heights are referred to tail-race
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Daily Gauge Height and Discharge of Winnipeg River at Slave Falls, for

1914.
[Drainage area, 49,700 square miles]

Day.
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Monthly Discharge of Winnipeg River at Slave Falls, for the years 1911-14.

[Drainage Area, 49,700 square miles.)

Month.
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Discharge Measurements of Winnipeg River near Otter Falls.

1903, 1907-11.

Date.
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Daily Gauge Height and Discharge of Winnipeg River at Otter Falls, for

1907.
[Drainage area, 53,000 square miles.]

Day.
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Daily Gauge Height and Discharge of Winnipeg River at Otter Falls, for

1908.
[Drainage area. 50,550 square miles.]

Januarj-.

Gauge
Height

.

Dis-
charge

February'.

Gauge
Height.

Dis-
charge .

March.

Gauge
Height.

Dis-
charge

April.

Gauge
Height

Dis-
charge.

May.

Gauge
Height.

Dis-
charge

June.

Gauge
Height

.

Dis-
charge.

Feet.

63-2
63-2
63-3
63-3
63-2

63-2
63-3
63-2
63-3
63-3

63-2
63-2
63-2
63-2
63-2

63-2
63-2
63-2
63-2
63-2

63
63
63-4
63-6
63-8
63-8

Sec.-ft.

36,540
36,540
37,160
37,160
36,540

36,540
37,160
36,540
36,540
37,160

36,540
36,540
36.540
36,540
36,540

36,540
36,540
36,540
36,540
36,540

36,540
36,540
36,540
36,540
35,920

35,300
35,300
37,780
39,020
40,260
40,260

Feet.

63

63

63
63
63

63

63

63

63
63

Sec.-ft.

40,260
40,880
40,260
39,020
40,260

40,260
40,260
40,260
39,020
37,780

36,540
35,300
34,060
34,060
34,060

34,060
34,060
34,060
34,060
34,060

34,060
32,820
34,060
35,920
37,160

37,160
37,160
36,540
35,300

Feet.

62
62
62
62
62

62
62

62
62
62

62
62
62
62
62

62
62
62
62
62

62
62
62
62
62

62
62
62
62

62
61

Sec.-ft.

33,440
32.820
32,820
32,200
32,200

32,200
32,200
32,820
33,440
33,440

32.820
31,580
31,580
31,580
30,960

32,820
31,580
31,580
31,580
30,340

31,580
31,580
30,340
29.720
29,720

29,720
29,720
29,720
29,100
29,100
28.480

Feet.

61-8
62-0
61-9
61-8

62

62
62-0
61-9
61-9
61-9

61-9
61-9
61-9
61-9
61-9

61-9
61-9
61-7
61-7
61-8

61-8
61-8
61-8
620
620

620
62-0
62-0
620
62

Sec.-ft.

27,860
29,100
28,480
27,860
29,100

29,100
29,100
28,480
28.480
28,480

28,4S0
28,480
28,480
2«,480
28,480

28,480
28,480
27,240
27,240
27,860

27,860
27,860
27,860
29,100
29,100

29.100
29,100
29,100
29,100
29,100

Feet.

62-0

621
621
62-1
62-1

62-2
62-3
62-4
62-4
62-4

62-4
62-4
62-5
62-5
62-5

62-8
62-9

630
630
630

63-2
63-2
63-2
63-2
63-3
63-4

Sec.-ft.

29,100
29,720
29,720
29,720
29,720

30,340
29,720
30,340
30,340
30,340

30,340
30,960
31,580
31.580
31.580

31,580
31,580
32,200
32,200
32,200

34,060
34,680
35.300
35,300
35,300

36.540
36,540
36,540
36,540
37,160
37.780

Feet.

63

63
63

63
63

63
63
63
63
63

64
64

64
64

64
64
64

&i
64
64
64
64

64

64
64
64
64

Sec.-ft.

38,400
38,400
38,400
38,400
38,400

38,400
38,400
38,400
39,020
40.260

41,500
42,740
42,740
42,740
42.740

42,740
42,740
42.740
42,740
43,360

43.360
43,360
43.360
43.360
43.360

43.360
43.980
43,980
43,980
43,980
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Daily Gauge Height and Discharge of Winnipeg River at Otter Falls, for

1909.
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Daily Gauge Height and Discharge of Winnipeg River at Otter Falls, for
1910.

January

Gauge
Height

Dis-
charge

Februarj'

Gauge
Height

Dis-
charge

March.

Gauge Dis-
Height . charge

April.

Gauge
Height

.

Dis-
charge

-May.

Gauge
Height

Dis-
charge

June.

Gauge
Height

Dis-
charge .

Feet.

61-20
61-20
61-20
61-50
61-35

61-40
61-40
61-50
61-70
61-50

61-50
61-50
61-50
61-50
61-50

61-45
61-40
61-40
61-35
61-35

61-35
61-30
61-35
61-35
61-35

61-30
61 -.30

61-30
61 -.30

61-30
61-20

Sec-ft

24,140
24,140
24,140
26,000
25,070

25,380
25,380
26,000
27,240
26,000

26,000
26,000
26,000
26,000
26,000

25,690
25,380
25,380
25,070
25,070

25,070
24,760
25,070
25,070
25,070

24,760
24,760
24,760
24,760
24,760
24.140

Feet. Feet.

24,760
24,760
24,760
24,760
24,760

24,760
24,4.50

24,140
24,140
24,140

24, 140
24,140
24,140
24,140
24,140

24,140
24,140
24,140
24.140
24,140

24,140
24, 140
24,140
24,140
24,140

24,140
24,140
24,140

Feet.

61-20
61-20
61-20
61-20
61-20

61-20
61-20
61-20
61-20
61-20

61-20
61-20
61-15
61-15
61-15

61-15
61-15
61-15
61-15
61-15

61-15
61-15
61-15
61-15
61-10

61-05
61-00
61-00
61-05
61-05
61-20

Sec.-ft

24,140
24,140
24.140
24,140
24,140

24,140
24,140
24,140
24,140
24, 140

24,140
24,140
23,8.30

23,830
23,830

23,830
23,8.30

23,8.30

23.830
23,830

23,830
23,830
23,830
23,830
23,520

23,210
22,900
22,9C0
23,210
23,210
24, 140

Feet.

61-40
61-50
61-60
61-70
61-90

62-20
62-40
62-60
62-80
63-10

63-30
63-50
63-60
63-75
63-90

6400
6415
64-40
64-55
64-75

64-75
64-75
64-85
65 -no

65-20

65-25
65-30
65,30
65-30
65-40

Sec .-ft

25,380
26,000
26.620
27,240
28,480

30,340
31,580
32,820
34,060
35,920

37,160
38,400
39,020
39,950
40,880

41,500
42,430
43,980
44,910
46,150

46, IcO

46, 150

46,770
47,700
48-960

49,280
49,600
49,600
49,600
50,240

Feet.

65-50
65-55
65-70
65-75
65-80

65-85
65-90
65-85
65-80
65-80

65-80
65-80
65-80
65-80
65-85

65-90
65-85
65-85
65-85
65-85

65-85
65-85
65-85
65-85
65-80

65-80
65-80
65-85
65-85
65-80
65-75

Sec.-ft

.50,880

51,200
.52, 160
52,480
52,800

53,120
53,440
53,120
52,800
52,800

52,800
52.800
52,800
52,800
53,120

53,440
53,120
53, 120

53,120
53,120

53,120
53,120
53,120
53,120
52,800

.52,800

52,800
53,120
53,120
52,800
52.480

Feet.

65-70
65-65
65-60
65-55
65-60

65-65
65-65
65-65
65-65
65-65

65-60
65-50
65-45
63-35
65-25

65-15
65-05

M-95
64-85
64-85

64-80
64-80
64-75
64-75
64-70

64-65
64-55
64-50
64-40
64-30

Sec.-ft.

52,160
51,840
51,520
51,200
51,520

51,840
51,840
51,840
51,840
51,840

51,520
50.880
50.560
49,920
49,280

48,650
48,020
47.390
46, 770
46, 770

46,460
46.460
46- 150
46- 150
45-840

45,530
44.910
44,600
43.980
43.360

July.

43,0.50

42, 740
42,740
42.430
42,120

41,.500

41,.500

40,880
40,880
40,880

40,570
39,9.50

39,640
39,640
30,020

.38,710

37,780
3(1. MO
35,920
35,300

34,370
33,1,30

32,51(1

32,2IK)

32,2(Kt

31,89(1

31,27(1

.311,(1.50

29,41(1

28,170
27,550

August.

61
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Monthly Discharge of Winnipeg River at Otter Falls, for the years 1907-10.

[Drainage Area, 50,550 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.

1907.

January
February
March
April
May
June
July
August
September
October
November
December

The year

1908.

Januarj'
February
March
April
May
June
July
August
September
October
November
December

The year

1909.

January
February
March
April
May
June
July
August
September
October
November
December

The year

1910.

January
February
March
April
May
June
July
August
September
October
November
December

The year

28, 170
29, 100
19,180
16,700
20,420
33,440
34,060
34,060
39,020
43,980
42,740
42,740

43,980

40,260
40,880
33,440
29, 100

37,780
43,980
43,980
41,500
39,020
34,680
30,340
24,760

43,980

28,480
26,620
22,280
17,320
24, 140

24,760
25,070
25,070
23,520
21,660
21,040
25,070

28,480

27,240
24,760
24,140
50,240
53,440
52,160
43,050
28,480
21,660
18,250
15,500
13,450

53,440

26,000
18,560
15,500
14,400
14,400
21,660
30,340
30,340
34,680
39,020
42,120
36,540

26,960
22,880
17,320
14,590
16,290
28,030
32,020
31,340
37,140
42,520
42,680
39,500

0-533
0-452
0-343
0-288
0-322
0-554
0-634
0-620
0-735
0-841
0-845
0-782

14,400

35,300
32,820
28,480
27,240
29, 100

38,400
41,500
37,780
33,440
30,340
25,380
21,660

29,460

36,880
36,650
31,380
28,500
32,600
41,640
42,980
39,560
35,900
33,040
28,400
23,340

0-579

0-729
0-725
0-621
0-564
0-645
0-824
0-850
0-782
0-710
0-654
0-562
0-462

21,660

22,280
22,280
16,700
16,100
16, 100
24,140
23,830
23,520
21,669
19,490
19,490
21,040

34,230

24,770
24,180
18,820
16,700
20,.300

24,560
24,6.50

24,530
22,290
20,330
20,470
22,530

0-677

0-490
0-478
0-372
0-330
0-402
0-486
0-488
0-485
0-441
0-402
0-405
0-446

16,100

24,140
24,140
22,900
25,380
60,880
43,300
27,550
21,970
18,560
15,.500

13,450
12,400

12,400

22,010

25,260
24,280
23,830
39,900
.52,820

48,690
36,9.50

24,700
10,630
17,000
14,280
12,920

28,360

0-435

0-500
0-480
0-472
0-789
1-045
0-963
0-731
0-488
0-388
0-336
0-283
0-255

0-561

0-615
0-471
0-395
0-321
0-371
0-618
0-731
0-715
0-820
0-970
0-943
0-902

7-872

0-841
0-782
0-716
0-629
0-744
0-919
0-980
0-902
0-792
0-754
0-627
0-533

9-219

0-565
0-498
0-429
0-,368

0-464
0-542
0-563
0-559
0-492
0-404
0-4.52

0-514

5-910

0-576
0-500
0-544
0-880
1-204
1-074
0-843
0-563
0-433
0-387
0-316
0-294

1,657,700
1,270,700
1,064,900
808.200

1,001,600
1,607,900
1,968,800
1,927,000
2,210,000
2,614,400
2,539,600
2,428,800

21,219,600

2,267,700
2,108,200
1,924,500
1,695,900
2,004,500
2,477,800
2,642,700
2, 432,.500

2,136.200
2,031,400
1,689,900
1,435,100

24,851,400

1,.523, 000
1,342.900
1,157,200
993,700

1,248,200
1,461,400
1,515,700
1,508,300
1,.326, 400
1,2.50,000

1,218,000
1,385,,300

7-614

16,930,100

1,,553, 200
1,349,600
1,465,300
2,374,200
3,247,700
2,897,300
2,272,000
1,518,700
1,168,100
1,045,300
849,700
794,400

20,535,400
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Berens River. First Rapids above Eleventh Falls.

UtTt'iiM Kivnr, Elovtmtli l''iills.

2r)F -«)i
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Winnipeg River, Pinawa Channel, below the 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 9 miles below the inlet b}^ the W^innipeg Street Railway. 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 to 1911.

In May, 1912, the present station was established for the Manitoba Hydro-
graphic Survey by A. M. Beale.

Location of Section.—The station is about 200 feet below the control dam,
and 9 miles above the Winnipeg Street Railway's plant on the Pinawa channel.

The initial point is a point chiselled in the rock on the left bank of the channel

and referenced by a rock painted " I.P. 5 feet N."

Records available.—A daily gauge record at the control dam was kept by
the Winnipeg Street Railway Company from April 28, 1906, to the end of 1914.

They are not continuous, but cover the greater part of the period. They have
been placed at the disposal of the Manitoba Hydrographic Survey.

Daily discharge estimates, based upon a curve plotted from discharge

measurements taken between 1907 and 1911, are available. These cover the

period of the years from Maj^ 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 months.

Gauge.—A vertical staff gauge bolted to the upstream side of the control

iiam. It is referred to W.P.S. datum,

Channel.—The channel is straight for 100 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 are made from a boat

held in place by a stay line stretched across the channel; a tagged wire also

stretched across the channel indicates the intervals.

Diversions.—All the water passing through the dam passes the section, but

there is a diversion channel just above the dam, down which Avater may be

diverted

.

Accuracy.—For the earlier years the discharge curve is well defined, but

since the power station has been heavily loaded the load fluctuation may be

noticed at the section, making estimates of discharge rather susceptible to error.
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Discharge ^Measurements of Pinawa Channel below Control Dam, 1907-14.

Date.

1907.

Aug. 2

11

Oct. 8

1908.

April .3

July 12 & 14

Nov. 7 & 8

1909.

Mar. 24
Mav 24
July 17

Mar. 9

Mav 5
July 28

1911.

Mav 19

1912,

May
June

July

Mar.
July

1914.

Jan.
Feb.
May

June

July

Aug.

Hydrographer.

W. E. .<. R. Co

Meter
Xo. Width.

A. M. Beale
G. H. Bumham

G. H. Bumham
S. C. O'Grady.

E. B Patterson
W.J. Ireland
M. .S. Madden

E. B Patteraon
J.C. Wilson....

P. K.Telford..

1196
1187
1187
1187

1186
1435
1433

1496
1469
1435
1435
1534
1435
1435
1497

1497
1497
1497
1497
1497
1497
1497
1497

Feet.

Area of

Section.

ft.

131-5
132-0
131-5
131-5

131-5
131-5
131-5

Mean
Velocitv.

Ft. per sec.

1.657
1.783
1.758
1.718

1,746
1,758
1.705

1,664
1.715
1,594
1.664
1.751
1.778
1.791
1.804
1.817
1.796
1.796
1.781
1.781

1.781
1.772
1.770

Gauge
Height.

Feet.

101-45
101-45
102 10

101-75
104-20
104-60

101-40
104-25
105 00

104-50
104-50
105-40

102-60

5-54
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Daily Gauge Height and Discharge of Winnipeg River at Pinawa Channel,
for 1908-9.

May.

Gauge
Height.

Dis-
charge

Jure.

Gauge Dis-
Height, charge

July.

Gauge
Height

.

Dis-
charge.

August,

Gauge
Height.

Dis-
charge

September.

Gauge
Height.

Dis-
charge

October.

Gauge
Height

Dis-
charge.

Feet. Sec.-ft.

7,025
7,025
6,980
6,980
6,980

7,025
7,025
6,560
6,165
6,165

6,165
6,240
5,800
5,800
5,800

5,800
5,800
5,800
5,800
5,977

6,015
6,015
6,015
6,015
6,015

6,015
6,015
6,090
6,090
6,090
5,870

Feet.

98

Sec.-ft.

5,520
5,450
5,450
5,450
5,450

5,450
5,450
5,450
5,417
5,417

5,485
5,520
5,660
5,660
5,660

5,660
5,660
5,660
5,660
5,660

5,590
5,590
5,660
5,590
5,625

5,590
5,590
5,590
5,590
5,590

Feet.

98

98

98

98

98

98

Sec.-ft.

5,590
5,520
5,555
5,590
5,590

5,590
5,590
5,590
5,590
5,590

5,5.55

5,520
5,555
5,555
5,555

5,555
5,555
5,520
5,520
5,555

5,555
5,.555

5,555
5,555
5,520

5,520
5,520
5,520
5,520
5,520
5,520

Feet

98

80

Sec.-ft.

5,520
5,520
5,520
5,520
5,520

5,520
5,520
5,555
5,555
5,555

5,590
5,590
5,590
5,590
5,590

5,625
5,625
5,625
5,625
5,625

5,590
5,590
5,590
5,590
5,590

5,590
5,590
5,660
5,660
5,660
5,680

Feet. Sec.-ft.

5,660
5,695
5,695
5,695
5,730

5,730
5,730
5,730
5,730
5,660

5,660
5,660
5,660
5,660
5,660

5,660
5,660
5,660
5,660
5,660

5,660
5,660
5,590
5.590
5,590

5,660
5,730
5,060
5,660
5,660

Feet.

9900
99-00
99-00
99-00
99-00

99-00
99-00
9900
99-00
99-00

99-00
99-00
99-00
99-00
99-00

99-00
99-00
99-00
99-00
99-00

99-00
99-00
99-00
99-10
99-30

99-50
99-50
99-50
99-50
99-40
99-40

Sec.-ft.

5,660
5,660
5,660
5,660
5,660

5,660
5,660
5,660
5,660
5,660

5,660
5,660
5,660
5,660
5,660

5,660
5,660
5,660
5,660
5,660

5,660
5,660
5,660
5,730
5,870

6,015
6,015
6,015
6,015
5,910
5,940

May, 1909.

100
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Daily Gauge Height and Discharge of Winnipeg River at Pinawa Channel,
for 1910-11.

May, 1910.

Gauge
Height.

Dis-
charge

June, 1910.

Gauge
Height

.

Dis-
charge

Julv, 1910.

Gauge
Height.

Dis-
charge .

Aug., 1910.

Gauge
Height.

Dis-
charge

Sept., 1910.

Gauge
Height

.

Dis-
charge

Oct., 1910.

Gauge
Height

.

Dis-
charge.

Feet.

104
104
104
104
104

104
104

104
104
104

104

104
104
104
104

104
104
104

104

104

104

104
104

104

104

104
104
104

104

104

104

Sec.-ft.

10,975
10,975
10,975
10,975
10,975

10,975
11,100
11,100
11,100
11,100

11,100
11,100
10,725
10,850
11,225

11,100
11,100
11,100
11,100
11,100

11,100
11,100
11,100
11,100
11,100

10,975
10,975
10,975
10,975
10,975
10,975

Feet.

1041
104-

1

1041
IM-l
104-1

104-1
104-0
lOi-O
104-0
104-0

104-0
104-0
103-9
103-9
103-9

103-9
103-1

103-0
103-0
103-0

103-0
103-0
103
101-8
101-1

100-3
100-0
99-9
90-9'

99-8

Sec.-ft.

10,850
10,850
10,850
10,850
10,850

10,850
10,725
10,725
10,725
10,725

10,725
10,725
10,600
10.600
10,600

10,600
9,600
9,475
9,475
9,475

9,475
9,475
9,475
8,080
7,360

6,540
6,400
6,320
6,320
6,240

Feet.

99-6
99-6
99-6
99-5
99-4

99-4
99-4
99-4
99-4
99-4

99-5
99-5
99-6
99-5
99-5

99-5
99-4
99-4
99-4
99-4

99-4
99-3
99-2
99-2

99-2
99-2
99-2
99-1
99-1
99-

1

Sec.-ft.

6,090
6,090
6.090
6,015
5,940

5,940
5,940
5,940
5,940
5,940

6,015
6,015
6,090
6.015
6,015

6,015
5,940
5,940
5,940
5,940

5,940
5,870
5,800
5,800
5,800

5,800
5,800
5,800
5,730
5,730
5,730

Feet.

99-

1

99-

1

99-

1

99-1
99-1

99-1
99-1
99-1
99-1
99-0

98-

98-

98-9
98-9
98-9
98-9

98-9
9S-9
99-0
99-0

Sec.-ft.

5,730
5,730
5,730
5,730
5,730

5,730
5,730
5,730
5,730
5,660

5,590
5,590
5,520
5,520
5,520

5,520
5,520
5,520
5,520
5,520

5,590
5,590
5,590
5,590
5,590

5,590
5,590
5,590
5.590
5.660
5.660

Feet.

99
99
99
99
99

98

98

Sec.-ft.

5,660
5,660
5,660
5,660
5,660

5,590
5.590
5,590
5,590
5,590

5,590
5,590
5,590
5.590
5,590

5.590
5,590
5.590
5.590
5.590

5.590
5.590
5,660
5,660
5,660

5,660
5,660
5,660
5.660
5.730

Feet.

99-1
99-

1

99-1

991
99-2

99-2
99-2
99-2
99-3
99-3

98-3
98-4
98-4
98-4
98-4

99-4
99-4
99-5
99-5
99-9

99-9
100-4
100-4
100-4
100-4

100-4
100-4
100-4
100-5
100-5
100-5

Sec.-ft.

5,730
5,730
5,730
5,730
5,800

5,800
5,800
5,800
5,870
5,870

5,870
5,940
5,940
5,940
5,940

5,940
5.940
6.015
6,015
6.320

6.320
6,720
6.720
6,720
6.720

6,720
6.720
6.720
6.S00
6,800
6.S0«

May,
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Daily Gauge Height and Discharge of Winnipeg River at Pinawa Channel,
for 1912-13.

Day.
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Daily Gauge Height and Discharge of Winnipeg River at Pinawa Channel,
for 1914.
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Monthly Discharge of Winnipeg River at Pinawa Channel (Below Control
Dam), for the years 1908-14.
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Location of Section.—The section is on the Pinawa channel, three-quarters

of a mile above the control dam and approximately 9f miles above the plant
of the Winnipeg Street Railway. The initial point is a triangle painted black
and referenced on the vertical face of rock on the left bank of the channel by a
painted mark reading "LP. 1.5 feet south.''

Records Available.—Discharge measurements from 1912 have been taken,

and daily gauge heights for the year 1914 have been obtained. Xo daily dis-

charges have been computed, as there are not sufficient data available on which
to base them.

Drainage Area.—The channel is a b^'-pass of the Winnipeg river, and the
drainage area is not significant.

Gauge.—The gauges used in connection with this section are three in number,
one at the mouth of the channel and two at the control dam. The upper one
of these is used for daily records. It is a vertical staff gauge fastened to the
left abutment of the control dam on the upstream side.

Channel.-—For 1.50 feet above and 150 feet below the channel is straight.

It is a rock cut, having a depth of about 16 feet under normal conditions, and
with high banks not subject to overflow.

Discharge Measurements.—Three have been taken at this point, the measure-
ments are made with Price meter from a boat.

Diversions.—Between the metering section and the control dam there is a

by-channel which allows of water being diverted, the amount depending upon
the stage, as the flow is controlled by a small clam with a permanent crest.

Discharge Measurements of Pinawa Channel above Control Dam, 1912.

Date. Hydrographer.
Meter
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Discharge Measurements.—The measurements above the station were taken
from the ice. In the tail-race they were made from a boat.

Diversions.—All the water going through the power-house passes the section

in the forebay, but the measurements made in the tail-race must be corrected

for leakage through the dam.
Accuracy.—Sufficient measurements have been made to give a very good

rating on the station under a wide range in load and head.

Discharge Measurements of Pinawa Channel at Head-race W. E. S. Ry
1914.

Date.
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race, W. E. S. Ry., 1914.

Date.

1911.

May

June

Hydrographer.

M. S. Madden.

10

10

11

11

11

12

12

12

13

14

15

15

15

17
18
18

19

19

19

20
20
20
21

21

21
22
22
22
23
23
24
24
24
24
25
25
27
28
28
29
29
31

31

31

31

3

3

I

4

(i

ii

7

7

7

10

III

II

13

It

II

II

If)

17

IK

Ml

Meter
No.

1435
1435
1435
1435
1435
1534
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435
1435

1435
1435
1435
1435
1435

1435
1435
1435

Width.
Area of

Section.

Mean
Velocity.

Gauge
Height. Discharge.

Feet. Sq.ft. Ft. per sec. Feet. Sec. -ft.

1435

1435
1435

1435

1435
1435
1435
1435

1435
1435
1435
1435
1435
1435
1435
1435

1435
1435
1435
1435
1435

1435
1435

1435

1534
1435

143,S

1435

1435

1534

1435

1435

1435

1435
1435

283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
283
28;^

283
283
283
283
283
283
283
2S3
283
283
283
28:5

283
283
283
382
283
28.3

2S3
283
283
283
283
283
283
293
>Ki
283
283
283
283
283
283
283
28;i

283
283
283
283
28;i

238
28;l

2S3
2h;»

283
2h;<

283
>K\
2s;«

2S3
28:1

2S3

3,724
3,615
3,756
3,699
3,728
3,586
3,615
3,558
3,

3,841
3,671
3,643
3,813
3,699
3,643
3,445
3,476
3,756
3,501
3,699
3,586
3,841
3,756
3,837
3,756
3,699
3,841
3,670
3,671
3,751
3,697
3,560
3,834
3,669
3,697
3,784
3,615
3,586
3,586
3,615
3,615
3,699
3,643
3,586
3.756
3,615
3,701
3,.530
3,615
3,671
3,699
3,699
3,955
3,898
3.955
3.841
3,841
3,756
3,756
3,756
3.784
3.643
3,860
3,809
3.043
3.841
3,841
3.615
3,699
3,841
3,841
3,813
3,t»>»

3,671
3,756
3,tUHl

3,.S41

3,841
3.813
3.S41

1-97
2-14
217
2 05
1-97
2-02
2-12
1-24
1-50
2-22
2-29
2-30
2-20
211
2-22
1-89
1-1

205
1

2-13
1-32
2-06
1-93

216
1-93

219
2-22
2-26
215
217
2-25
1-97
2-23
219
2-28
1-99
1-99
110
112
1-32
1-52
1-56
1-52
1-80
2-22
1-94

2 07
1-72
1-09
1-28
1-46
1-38

1 67
1-88
1-90

191
1-77

108
116
1-31

1-23
0-79
211
2- 10

IIH)
2 07

2 19

J. (HI

in
1 :i6

1 42

1 36
s:

1 (12

194
1 04

I X2

181
I :»:

I 64

48-4
48-0
48-5
48-3
48-4
47-9
48-0
47-8
47-8
48-8
48-2
48-1
48-7
48-3
48-1
47-4
47-6
48-5
47-7
48-3
47-9
48-8
48
48-8
48-5
48-3
48-8
48-2
48-2
48-6
48-3
47-8
48-9
48-2
48-3
48-6
48
47-9
47-9
48
480
48-3
48-

1

47-9
48-5
48-0
48-3
47-7
480
48-2
48-3
48-3
49-2
49
49 2

48-8
48-S
48-5
48-5
48-5
48-6
48 1

4S 9
48-9
48 1

48S
48-S
4S
4.S :i

4,S.S

48 S

48-7

4S-3
48 a

4s a
48-3
4SS
48-8
48-7

48 8

7,380
7,750
8,147
7.597
7,3.55

7,271
7,668
4,423
5,356
8-545
8-437
8,394
8,383
7,844
8,099
6,530
6,502
7,716
6.626
7,866
4,752
7,912
7-244
8,299
7,246
8,116
8.527
8,276
7,923
8.170
8,323
7.004
8.607
7,977
8,442
7,564
7.202
3,950
4,o:u
4,766
5,460
5,774
5.534
6,459
8,344
7.040
7.686
6,083
3.947
4,720
5,:i96

5.103
6.6(K)

7.332
7.4tW
7.347
6,784
0.315
4.:U6
4.917
4.ti*«

2,884
8,166
8.115
3,(V43

7,9«fl

S.4II

4,\12
5,212
5,449
5,'JlUl

3,343
3.7*7
7, aw
3.8.W
«.»98

4.32*
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Discharge Measurements of Pinawa Channel at Tail-race, W. E. S. Ry.,
1914

—

Concluded.

Date. Hydrographer.
Meter.
No. Width.

Area of

Section.
Mean

Velocitj-.
Gauge
Height. Discharge.

June

July

Feet.

21
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Daily Discharge of Winnipeg River at Pinawa Channel, for 1913.

Day.
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Daily Discharge of Winnipeg River at Pinawa Channel, for 1914.

Day.
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Winnipeg River, Head of Grand du Bonnet Falls.

History.—The station on the Winnipeg river at Grand du Bonnet falls

was established December 1, 1911, by A. M. Beale.

Location of Section. —The section is 13^2 miles above Grand du Bonnet falls

and 400 feet downstream from B.]\I. 138 B., W.P.S. The initial point is a

point chiselled in the rock on a high bare point on the left bank of the river. It

is referenced by a 12-inch poplar 56 feet distant, a 6-inch oak tree 31 feet

distant, and a 7-inch oak tree 48 feet distant.

Records availahle. —A record of gauge heights has been kept from Julv 16,

1911, to March 10, 1912, also from May 16 to November 3, 1913, and from':\Iay

14 to July 25, 1914. These records are not continuous during each period.

Discharge measurements were taken during the period 1911-12.

Drainage area.—Approximately 53,100 square miles.

Gauge.—A vertical staff gauge is placed in a small bay on the right shore,

500 feet above the crest of the Grand du Bonnet falls, and at the head of the
portage. It is referenced to W.P.S. datum.

Channel.—Left shore straight for 500 feet above the station, the right

shore is slight!}' curved. Below the station there is a small bay on the left

shore and the right shore is curved about 600 feet below the station; the river

bends to the west and widens. There are two channels at the section, divided

by a small island 50 feet wide and 500 feet from the left shore, the right channel
is 170 feet wide. The bed of the channel is rock and clay, and not subject to

shifting.

Discharge measurements.—Are made from a boat held in position by a stay
line.

Accuracy.—Not sufficient measurements have been made to define a dis-

charge curve and arrive at the daily discharges.

25 k 10

I'lttt'uti liiviT, .SuiiKiHin I'iill.'i.
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Discharge Measurements of Winnipeg River near Head of Grand -du Bonnet
Falls, 1911.

Date.
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section, under normal conditions, averages 4 feet. The banks are not subject
to overflow.

Discharge measurements.—Sufficient meterings have been secured to define

the discharge curve over a range of 4 feet in gauge height, for open-water con-
ditions. 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 discharge curve is high over a range in

gauge heights of 4 feet, from 73.8 to 77.3.

Discharge Measurements of Whitemouth River at Whitemouth, 1912-14.

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean

Velocity.
Gauge
Height. Discharge.

1912.

May 29
20
13

15

9

3

15

June
July

Aug.
Sept.
Oct.

1913.

Jan. 24
April 18
May 9
Aug. 15

Sept. 26

1914.

Jan.
Mar. 16

May 20
July 27
Aug.
Sept.
Oct.
Nov.

Dec.

G. H. Bumham

W. G. Worden.

.

R. H. Nelson.
'

A. Pirie

G. Ebner
\V. J. Ireland
C.O.Allen

E.J. Budge
W.J.Ireland...
A. Pirie

M. S. Madden..
J . A . Page
H. Bovd
.M.S. Madden ..

-M. S. .Madden ..

C.O.Allen
M.S. Madden...

1,187
1,187
1,187
1,187
1,187
1,187
1,187

1,469
1,186
1,186
1,469
1,435

1,462
1,462
1.939
1,760
1,920
1,919
1,911

1,912
1,'Jll

1,462

Feet.

162
151
151

158
150
150
172

110
154

151

143
136

137

147
136
142

142

147

140
12.5

Sq. ft.

991
629
750
85S
700
835
937

189
752
732
578
512

207
97

636
609
443
492
522
586
408
260

Ft. per sec.

2-20
107
1-41

1-67
1-30
1-59

202

0-145
1-650
1-380
0-680
0-300

007
0-20
113
0-76
0-10
0-28
0-30
0-77
0-36
0-07

Feet.

77-29
74-91
75-53
76- 15
75-40
76-17
76-93

73-65
75-74
75-32
74-40
73-89

73-23
73-33
74-92
74-55
73-60
73-80
73-94
74-51
73-85
73-52

Sec.-ft.

2,179
673

1,057
1,434
910

1.328
1,892

'27

1,241
1,010
392
153

'16

'20

720
467
44
134

158
451
'146

'17

'.Measurement taken under ice conditions.

25f— 104
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Daily Gauge Height and Discharge of Whitemouth River at Whitemouth,
for 1912.

[Drainage area, 1,400 square miles.)

Day.
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Daily Gauge Height and Discharge of Whitemouth River at Whitemouth,
for 1913.

[Drainage Area, 1,400 square miles.]

Day.
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JDaily Gauge Height and Discharge of Whitemouth River at Whitemouth,
for 1914.

(Drainage Area 1,400 square miles.)

Day.
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Monthly Discharge of Whitemouth River at Whitemouth, for the rears
1912-14.

(Drainage area, 1,400 square miles.)

Month.

DlSCH-\BGE IX SeCOXD-FeET.

Maximum. Minimum. Mean.
Per squaie

mile.

Rcx-Ofp.

Depth in

inches on
Drainage

area.

Total in

acre-feet

.

May
June
July
August
September.
October
November.
December.

.

The period

.

April
May
June
July
August
September.
October
November.
December.,

The period

.

January
February...
March
April
May
June
July..
August
September.
October
November.
December.

,

The year.

1912.

1913.

1,760
1,510
1,280
2,210
2,010

325
169
439

1,370
1,020

12,000
944
993
770

1,730
1,630
»1,000

»100

1-429
0-674
0-709
0-550
1-236
1-164
0-714

071

2,210

1,180
764

1,130
850
462

1,040

576
160
187

. 84
138
113

1,150

»1,600
836
420
592
405
229
597
1230
150

0-818

1-143
0-597
0-300
0-423
0-289
0-163
0-426
0-164
0-036

1,180 84

1,280
2,250
1,950
287
298

1,080
439

485
271
222
'82

121

155
146

551

115

110

120

1450

855
1,080
708
136
174
600
274
150

0-393

0-011
0-007
0-014
0-321
0-611
0-772
0-506
0-097
0-124
0-428

195
0-036

2,250 364 0-260

1-648
0-752
0-817
0-634
1-379
1-342
0-797
0-082

-451

1-275
0-688
0-335
0-488
0-333
0-182
0-491
0-183
0-041

4-016

0-013
0-007
0016
0-358
0-704
0-861
0-583
0-112
0-138
0-494
0-218
0-042

3-547

123,000
56.200
61.100
47,300
102,900
100,200
59,500
6.100

556,300

95,200
51,400
25.000
36,400
24,900
13.600
36,700
13,700
3,100

300.000

922
555

1,230
26.^)0
52.600
64.300
43,500
8,400
10.400
36.900
16.300
3.075

264,982

Note.—All marked thus (') estimated.

RED RIVER AND TRIBUTARIES.

The Red River.—The Red river, one of the most ini|)ortant flowin«i in the
province of Manitoba, has its source near the central jiart of llie state of Minne-
.sota. It Hows south and west to the town of lireckenhridpif. then north to
the international Ixmndary, forming the boundary in that stretch between
llie states of .Minnesota and Xorth HaUota.

'J'he f^cnnal direction of the river from Hreckcnbridm- to lake \\ innipej;.

into which body of water the river empties, is north. The river follows very
closely a straight line, though it is very sinuous in its cours(>, ne.arly douliUng
its lenntb between the jxiints mentioned.

'i'lie drainage basin of the river is ll().:vl7 scjuare mil(>s, of which -I'-'.-VIT

:irc in .Minnesota and Dakota, oO.oOO in Saskatclu'wan. and 'J.?.:UU) in Manitoba.
The valley of the river is not (h'lint'»l by hijjh l):inks, as in most cases, but

the whole country slopes gently toward the river, which lies in a channel cut to
a dc|)lh of tVdin "J.') to oO feel below the plain.
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The valley of the Red river is the oldest district in the province, the

and being practically all settled and farmed. Little standing timber is to

^i found, only clumps of elm and ash, with poplar and cottonwood, being found
along the river.

The stream afforded the first means of access to the countrj', and was
navigated for a number of years before the advent of the railways to the country
between Grand Forks and lake Winnipeg. This traffic has, however, practically

ceased to exist except upon the stretch of the river between Winnipeg and the

lake. The Dominion Government have built a dam and lock near the mouth
of the river, and by operating it, an 8-foot depth for navigation purposes is

ensured between the lake and the city of Winnipeg.
There are a number of important centres which are located along the

river, among these within the province of Manitoba are: Emerson, which is

just north of the international boundary; Winnipeg, at the junction of the

Assiniboine with the Red river and Selkirk. In addition to these there are a

number of small communities located along the banks of the river.

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 Canadian Northern Railway bridge at Emerson.
2. Three miles below Emerson.
3. At Elm Park bridge, in Winnipeg.
4. 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 are included in the report.

Red River at Emerson.

History.—The station was established by S. S. Scovil on ]\Iay 3, 1912,
and has been operated steadily from that date.

Location of Section.—The section is located on the downstream side of the
Canadian Northern Railway bridge at Emerson. The initial point is at the
inter-section of the end post of the bridge with the wooden hand-rail at the left

hand end of the bridge on the downstream side.

Records Available.—Daily 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.

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 9-foot vertical staff gauge was nailed to the sheet piling around
the west pier, 10 feet upstream from the section. On March 5, 1914, it was
changed to a position on the west side of the icebreaker above the section, and
referred to the Canadian Geodetic Survey datum.



\MA^ITOBA HYDROGRAPHIC SURVEY 137

SESSIONAL PAPER No. 25f

Channel.—The channel is divided bj^ the bridge piers, otherwise it remains
the same under all conditions. The bottom is hard clay inlaid with gravel.

It is straight for 400 feet above the station and 500 feet below. The banks are

high and not subject to overflow except under extraordinary conditions. The
floods of 1879, 1882, and 1897 overflowed the banks.

Discharge Measurements.—They are taken from the downstream side of

the bridge, except under winter conditions when they 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 defined between gauge heights 749.0
and 765.0, beyond these limits the definition is not so good. Under ice condi-
tions a discharge curve is well defined between the limits 749.0 and 751.5.

Discharge Measurements of Red River at Emerson, 1912-14.

Date.
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Daily Gauge Height and Discharge of Red River at Emerson, for 1912.
[Drainage area, 34,600 square miles.

[

Day.
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Daily Gauge Height and Discharge of Red River at Emerson, for 1913.
(Drainage Area 34,600 square miles.)

Day.
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Daily Gauge Height and Discharge of Red River at Emerson, for 1914.
(Drainage area 46,000 square miles.)

Day.
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Monthly Discharge of Red River at Emerson, for the years 1912-14.

IDrainage area, 34,600 square miles.]

Month.

May
June
July
August
September.
October
November.
December.

The'period.

January
February . .

.

March
April
May
June
July
August
September.
October
November..
December..

1913.

Discharge in Second-Feet.

Maximum

2,930
2,640
1,940
1,750
2,420
3,540
1,580

Maximum.

1,380
993
858
858

1,510
1,230

858

Mean.

12, 150

1,760
1,210
1,050
1,140
2,280
1,440

1,580

'500

1300

Per square
mile.

0-062
0,051
0,035
0031

033
0-066
0-042

0-046

0-015
0-009

Run-Off.

Depth in

inches on
Drainage

area.

0-071
0,057
0-041
0-036
0-037

076
047

0-365

0-017
0-009

Total in

acre-feet

.

132,200
104.700
74,400
M,600
67,800
140,200
85,700

669,600

30,700
16,700

The year.

January
February . .

.

March
April
May
June
July
August
September.
October
November.,
December..

The year.

1914

25,600
5,200
2,260
1,800
1,240
1,650
1,510

2,280
1,280
993
802
802
837

113,400

3,180
1,760
1,340
957

1,210
1,190
800
1600

0-387
092

0-051
0-038
0-027
0-035
0-034
0-023
0018

761

736

278

429
600

4,800
7,2.50

5,2.i(l

1 , .s:!0

1,510
1,650

2.420
2,490
1,900
1,180
1,190

1 , 200

2,290

670
675
1600

12,000

3,250
4,400
3,475
1,380
1,330
1,380
11,400

1800

0-066

0-019
0019
0-017
0-058
0-094
0-128
0-101

040
039

0-WO
0-040
0-023

7,250 1,780 0051

0-432
0016
0-057
0-044
0-031
0-039
0-039
0-025
0-021

0-S20

022
0-020
0-020

065
0-108
0-143
0-116

046
0-044
0-046
o-ms
0-027

0-702

797,400
195,600
104,700
82,400
58,800
72,000
73,200
47,600
36,900

1,516,000

41.200
37.500
36,900
119,000
199,800
261,800
213,700
84,900
79,100
84,900
83.3tXl

49.200

1.291.300

Note.—Marked thu.s () estimated.

Not !sullicii-nl infonimtioii to cstiiiKito discharge for Docoinlier, 1912, and Maroli. 1913.

Red River Two Miles below Emerson.

History.—Tlio station was ostaMishcd l)y (1. 11. Burnhani on .hnu> \'A,

1912. It was ahaiHloiu'd in .\]uil, \\W.\, on account of tlic inacci>ssal>ilit y
of the station.

Locnllon of Srclion.- 'V\u' section was on the farm of 'Phos. Clark, 2C_, miU>s

below tli(> Canadian Northern KMiUvay Itritlge in the town of Emerson. Tin*

initial point is a nail driven in the foot of a bla/ed elm tree on the rijjht hank
of the river, just above hif^h-water mark.

Rcconln available. Records of daily ^:uifi;e hei|i;ht from June 17, I'.U'J. to

April 12, 19i;i, ar(^ available; also several disch:ii>?e m(>:isnreinents. 'The

dischar^;(i curve was not delined sufliciently well to admit of il.-iily disi-harge

estimates.
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Drainage Area.—The drainage area is approximately 34,700 square miles.

Gauge.—A vertical staff 9-foot gauge is spiked to a pile driven in the stream
bed 120 feet from the initial point. It is referred to a bench-mark set at arbi-

trary datum.
Channel.—A single channel under all stages, straight for 900 feet above

the section and 1,500 feet below. The bottom is of soft mud and liable to

shift. The banks are not liable to overflow.

Discharge measurements—Are made from a boat in summer, and ice in

winter.

Discharge Measurements of Red River 2}^ miles below Emerson, 1912-13.

Date.
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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 experi-

ments 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, 1914.

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean

Velocity.
Gauge
Height. Discharge.

1914.

Aug. 19.

Sept. 28.

Oct. 22.

"
^?-

"
24!

"
26.

"
27.

"
27.

"
28.

"
28.

"
29.

"
29.

"
30.

"
30.

"
31.

"
31.

Nov. 2.
"

3.

Feet.

M. S. Madden.

C.O.Allen...!

1920
1911

1920

424
42S
421
400
403
395
389
381
381
373
373
367
368
366
365
364
364
362
359

Sq. ft.

5,321
5,427
5,303
5,008
5,119
4,816
4,647
4,250
4,222
3,921
3,902
3,675
3,641
3,509
3,487
3,349
3,331
3,227
3,154

Ft. per sec.

0-23
0-31
0-42
0-51
0-52
0-44
0-54
0-67
0-65
0-65
0-62
0-65
0-62
0-69
0-70
0-63
0-63
0-65
0-69

Feet.

5-99
6-23
5-78
506
4-98
4-57
410
3-18
306
2-30
2-22
1-62
1-54
115
105
0-70
0-66
0-36
016

Sec. ft.

1,224
1,708
2,227
2,554
2,662
2,119
2,510
2,847
2,744
2,549
2,419
2,389
2,257
2,421
2,441
2,110
2,098
2.098
2,176

• Note.—730 should be added to gauge heights given to bring to true gauge height.

Red River at Redwood Bridge.

History.—The station was established at Redwood bridge, Winnipeg, on
March 8, 1913, by G. H. Burnham.

Location of Section.—The section is located on the downstream side of the
Redwood traffic bridge. The initial point of the section is marked on the
hand-rail at the left end of the bridge on the downstream side.

Records available.—Daily gauge height readings from January 1 , 1910, to June
21, 1914, have ])een furnished by the City of \\'inniiieg High Pressure Plant.
From August 21, 1912, to the end of 1914, intermittent gauge heights are avail-

able from our own records. No estimates of tlaily di.-^charge have been made.
Drainage Area.—The drainage area lying alxive the section at Uedwt>od

ljridg(! includes tiie area drained by the Assiniboine river, in addition to that
drained by the Red above tlu; station.

(j'awje.—Tiie first gauge was installed on August 21, 1912; it was placed
on the insider face of the ice-breaker ojiposite concrete pier, and li feet above it.

On November 17, 1912, it was rej^laced by a new gauge which was i>laced nearer
the centn; of the ice-breaker, iiolh were rcrcrred to K.P.S. datum.

('IkiiiucI.- 'V\w cliMnncl is straight for a consideral)le ilistaiu'e bi>th above
and below the section. The bol loin is sandy clay and liable to shift ; the banks
are high and not lialih- lo o\fillo\\. The chaiuicl at this point is ili\ idrd by
the piers of the bridge.

Discharge Mrasiircinvnts. Mcasurcnieuts have i)een taken fri»m the down-
streuni side of the bridge, but sullicicnl nielciings hav<' not brcn nnule to dclinc

a discharge curve.
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Discharge Measurements of Red River at Redwood Bridge, Winnipeg, 1913.

Date.
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Monthly Discharge of Pembina River, at Neche, North Dakota, 190-1-10.

(Drainage area 2,940 square miles]

Month.

April
May
June
July
August
September.
October
November.

The period

.

March 23-21....
April
May
June
July
August
September
October
November 1-26.

The period

.

1905.

April
May
June
July
August
September.
October
November.

1906.

The period.

April 21-30

May
June
July
August
September
October
November
December

The period

.

1907.

1908.

January
February
March
April
May
June
July
August
September
October 1-10...

The period

June
July
AuKUNt . .

Se|)ti!iiibor.

( )ct<>bor .

Novoiiib(>r

1909.

Tim period

March
April
May
Juiw^
July
AuKUHt
Hitplenibor
( )ct«>b«r

'I'hu period

.

Discharge in Second-fbet.

Maximum.

3,580
3,870
2,530
2,690

420
315
275
217

3,870

672
1,372
1,180
1,180
399
137
119

150
137

1,372

1,220
231
340
270
143

166
150

136

1.220

2,190
805
272
80
47

2,190

927
.591

486
136

66
78
55

927

654
164

UN)

32
73
67

654

685
•2M)

164

KHI

1(10

10

7

10

AHA

Minimum.

217
1,420
926
399
315
236
217
131

131

530
311
218
279
119
60
65
70
91

60

193

175
193

119
119
136

136
82

82

826
263
76
36
23
36

310
136
36
36
55
45

36

268
73
22
22
32
38

22

115

147

86
7

Id

3

3

3_

a

Mean.

1,920
2,640
1,690

839
385
302
235
183

1,024

606
549
447
485
206
97
93-9
119

116

302 1

479
193
271

175

131

147
144
111

206

860
1.600-0
507-0
1560
54-3
34-8
55-2
38-0
19-0

209-7

6-0
3-0

30
375-9
474
224
87-8
52-

1

60-9
49-0

133-48

427-0
1130
48-3
27-7
45-9
SI-9

1100

340
166(1
120(1
(Ul 4

34 11

6 8

3 0;i

0'3tl

03 44

Per
Square ilile

0-653
0-898
0-575
0-285
0-131
0-103
0-080

062

0-348

0-216
196

0-160
0,173
0-074

035
034

0-042

0041
0-108

0163
0-066
0-092
0-060

045
0-050
0-049
038

0-703

0-293
0-544
0172
0-053
0014
0012
0019
0013
006

125

0002
0-001
0-001
0-128
0-161
0-076
030

0018
021

0-170

0061

0145
0-038
0016
00094
0016
0-018

040

0-118
()56

(m
(I (l-.M

OI'J

0'(KI-J3

(I (1(113

ixrj-j

u-oaiA

RUX-OFF.

Depth in

Inches on
dr'n'ge area
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Pembina River at La Riviere.

History.—The meter station on the Pembina river at La Riviere was estab-

lished on October 3, 1912, by W. G. Worden. The operation of the station was
discontinued the end 6f March, 1913.

Location of Section.—The station is located on the downstream side of the
traffic bridge at La Riviere, half-a-mile west of the Canadian Pacific Railway
station, 1 mile below the railroad bridge, and three-quarters of a mile below the
dam. The initial point is marked by an arrow cut in the handrail of the bridge

at the southeast corner.

Records Available.—A few gauge heights are available for the period during
which the station was operated, and two discharge measurements were taken
during October, 1912.

Drainage Area.—The area tributary to the Pembina river above La Riviere

is 1,840 square miles.

- Channel.—The river is confined to one channel at all stages; the bed of

the stream is of silt and clay, and fairly permanent. The channel is straight

for 250 feet above the section and 500 feet below. The banks are high and not
liable to overflow.

Discharge Measurements—Discharge measurements were taken from the
downstream side of the traffic bridge.

Diversions.-—A dam placed in the river about three-quarters of a mile above
the station forms a pond which is used by the railway as a source of water supply.

During the low-water season a very large proportion of the water is used for

this purpose.

Accuracy.—As only two discharge measurements have been made at the

station, no estimates of daily discharge have been made.

Discharge Measurements of Pembina river at La Riviere, 1912.

Date.
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Dominion City, located at the crossing of the Emerson branch of the Canadian
Pacific raihvay, it having a population of about two hundred.

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 favour of more suitable ones, for various reasons, and are as

follows :

—

1. At Dominion City.

2. At Baskerville's farm.

3. At ^Vlayne's farm.

4. Below Dominion City, in use at present.

The records obtained at these stations and the results follow.

Roseau River at Baskerville's Farm.

History.—A station was established by G. J. Lamb, January 13, 1913, at

!Mayne's farm. It superseded the station at Dominion City, and was operated

until April, 1913. The object was to obtain winter records, but the records

were not satisfactory, and a station was established on April 23, 1913, bj' Alex.

Pirie, to take its place, where more reliable records could be obtained and the

operation would be more economical.

Location of Section.—The station is on the downstream side of the traffic

bridge at Baskerville's farm, about 9 miles above Dominion City. The initial

point is marked 0+00 on the southwest corner of the bridge.

Records available.—Daily gauge height records for the open-water season of

1913 and 1914 are available, and sufficient meterings were taken to define the

discharge curve from which the estimated daily discharges have been computed.
Drainage Area.—The drainage area above Baskerville's farm is 1,900

square miles, a considerable portion of which lies south of the international

boundary

.

. Ganqe.—The gauge is a 9-foot vertical staff gauge spiked to a pile 10 feet

above the bridge on the left side of the river. The gauge is referred to a M.H.S.
bench-mark set to an arbitrary datum.

Channel.—One channel at all stages of the river. It is straight for 900
feet above the section and 500 feet below. The bottom is hard clay and not
liable to scour; the banks are high and not liable to overflow.

Discharge Measurements.—^Meterings are taken from the bridge, and have
Ijeen taken over a range in stage of 11 feet.

Accuracy.—Between gauge heights 83.70 and 85.00 curve very well defined,

between 85.00 and 94.77 the curve is fairly well defined; beyond these limits

the curve is not well defined.

Discharge Measurements of Roseau River at Baskerville's farm, 1913-14.

Date.
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Daily Gauge Height and Discharge of Roseau River at Baskerville's Farm
for 1913.

(Drainage area 1,900 square miles.)
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Daily Gauge Height and Discharge of Roseau River at Baskerville's Farm,
for 1914.

[Drainage area, 1,900 square miles.]

Day.
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Monthly Discharge of Roseau River at Baskerville's Farm, for the years
1913-14.

[Drainage area, 1,900 square miles.]

January
February . .

.

March
April
May
June
July
August
September.

.

October
November..
Decern bet-.

.

Month.

1913.

The year

.

DiSCHABGE IN SECOND-I'EET.

Maximum.

1,517
274
254
126

97
14S
122

1,517

Minimum.

272
129

136
31

33
31

45

Mean.

ion

1(1

>0

»1,160
673
227
174
68
56
83
85
UO

Per square
mile.

0-011

0-611
0-354
0-119
0-092
0-036
0-029
0-044
0-045
0-021

0-1362

Run-Off .

Depth in

inches on
Drainage

area.

0-682

0-40S
0-133
0-106
0-042
0-032
O-O.ol

0-0-50

0-024

1-541

Total in

acre-feet

.

1,230

69,000
41,400
13,500
10,700
4,175
3,331)

5,1011

5.l).in

2,460

155,945

January...
February

.

March.. .

.

April
May
June
July
August...

.

The period.

863
748
414

863

406
391

205

570
626
600
298
175

0-003
0-003
0-013
0-300
0-329
0-316
0-157
0-040

0-145

0-004
0-003
0-015
0-335
0-379
0-3,53

0-181
0-046

1-316

369
278

1,540
33,900
38,500
35,700
18,300
4,610

1.33,197

Note.—Marked thus (') estimated.
1 to April 16, 1914.

Ice conditions November 29, 1913, to end of year. Ice conditions from January

Bloodvein River, Fourth Rapids.
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Roseau River at Dominion City.

History.—This station on the Roseau was established by S. S. Scovil,

May 21, 1912, and was operated until December 31, 1912, at which time it was
abandoned for a more favourable section located at Mayne's farm.

Location of Section.—The station was located on the downstream side of

the traffic bridge to the northeast of Dominion City and about five-eighths of

a mile from the Canadian Pacific Railway station. The initial point of the sec-

tion is marked by three 6-inch spikes driven in the guard-rail of the bridge
approach at the southeast corner of the bridge.

Records available.—A gauge height record from May 20, 1912, to December 31.

1912, was kept, and a sufficient number of meterings were taken to define the
discharge curve fairly well. Estimates of daily discharge have been made for

the period.

Drainage Area.—The drainage area above the station is 1,940 square miles,

part of which lies in United States territor3^ As the land is generalh' low-lying,
considerable drainage work has been done, especially south of the international
boundary.

Gauge.—A vertical staff gauge spiked to the downstream side of a pile bent
4 feet below the section, and referred to Can. Geo. S. datum. A M.H.S.
bench-mark (to the same datum), marked by a spike driven into an unused
pile on the south side of the river opposite station 0-|-30 on the section is used
as a reference.

Channel.—One channel at all stages. Is straight for 50 feet above the
section, and 250 below. The bend of the stream is clay, and permanent; the
banks are liable to overflow at high stages.

Discharge Measurements.—Made from the downstream side of the traffic

bridge.

Accuracy.—The discharge curve is well defined over the range in stage
observed; a partial contraction of the channel half a mile below the station
under high stages tends towards a back-water effect on the station.

Discharge Measurements of Roseau River at Dominion City, 1912.

Date. Hydrographer.
Meter
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Daily Gauge Height and Discharge of Roseau River at Dominion City,
for 1912.

[Drainage area, 1,940 square miles.)

Day.
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Monthly Discharge of Roseau River at Dominion City, for the year 1912.

[Drainage area, 1,940 square miles.]

Month.

May
June
July
August
September.
October
November.
December.

.

1912.

The period

.

DlSCH-UlGE IX SECOfD-FEET.

410
98
132

527
1,354
1,248

Minimum.

45
30
83

103
577
369

Mean.

1416

200
60
113
186

11,059

795
'240

384

Per
square
mile.

0-214
103

0-031
0-058
0-096
0-546
0-410

124

0-198

Run-off.

Depth
in inches

on
Drainage

area.

0-247
0-115
0-036
0-067
0-107
0-630
0-457
0-143

Total
in

acre-feet.

25,600
11,900
3,700
6,950
11,100
65,100
47.300
14,800

186,450

Note.—Station commenced May 20. Ice conditions November 30 to end of year,
estimated.

Roseau River below Dominion City.

Discharges marked thus 0)

History.—The section at Baskerville's farm, while satisfactory, was consid-
erably out of the route and entailed a drive of nearly 18 miles. On April 14,

1914, the above station was established by D. B. Gow to supersede it.

Location of Section.—The station below Dominion City is about 2,000 feet

below the Canadian Pacific Railway bridge over the Roseau, and about 2,100
feet below the Canadian Pacific Railway dam on the river. The initial point
is a nail in an 8-inch white ash tree blazed and near the top of the left bank.

Records Available.—A daily gauge height record has been kept since April 14,

1914, and sufficient meterings have been taken to define the discharge curve.
Daily discharges have been computed for the station.

Drainage Area.— The drainage area is 1,940 square miles.

Gauge.—The gauge is a vertical staff fastened to a 2-inch by 4-inch scantling

driven into the stream bed and braced. It is located 1,000 feet below the section

and is nearer the town, on account of the winding of the river.

Channel.—There is only one channel at all stages. The bottom is fairly per-

manent; the banks are sloping, and not subject to overflow. The channel is

straight for 350 feet above the section and for 100 feet below.
Discharge Measurements.—They are made by means of a cable carrier, the

cable being stretched across the .stream, and the meterings are made by sus-

pending the meter from it. The meterings cover a range in stage of 5 feet.

Accuracy.—Tlu; discharge curve is well defined between gauge heights S7 00
and 89-00, and fairly well defined between gauge heights S9(H) ami 92-70.

Discharge Measurements of Ro.seau Kiver below Dominion City, 1914.

Date.
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Daily Gauge Height and Discharge of Roseau River at Dominion Citv.
for 1914.

Day.
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Monthly Discharge of Roseau River at Dominion City, for the Year IQll-

[Drainage Area, 1,940 square miles.]

Month.

DiscH.\HGE tN .Second-Feet. RUN-OIT.

Maximum. MinJTTmrp Mean.
Per

square
mile.

Depth
in inches

Drainage,
area.

Total
in

acre-feet.

April
May
June
July
August
September.
October
November.
December.,

The period.

956
838
502
219
257
454
502
117

494
562
250
46
108
143

1650

700
700
344
89
175
289
1280
'65

956 366

0-335
0-361
0-361
0-177
0-046
0-090
0-149
0-144
0034

0-212

0-374
0-416
0-403
0-204
0-053
0-100
0-172
0-161
0-039

1-922

38,700
43.000
41,7013

21.200
5,450
10,400
17.800
16.700
4,000

19.'i,950

Note.—All marked thus .'i estimated. Ice conditions November 15 to end of vear.

THE RAT RIVER.

The drainage area of the Rat river, from its source to its mouth, comprises
997 square miles. The northern boundary of this area is formed by the water-
sheds of the Whitemouth and Seine rivers, while its southern limits consist of

the northern slope of the watershed of the Roseau river.

The we.st branch of the river takes its rise in the country lying to the south-
east of the town of Woodridge on the Ontario branch of the Canadian Northern
railway, and is confined chiefly to tp. 3, R. 11 E.P.M. The first 10 miles of

its course the river has a southwesterly bearing; from this latter point it flows

northwest for al)out 4 miles, then nearly due south for 3 miles, then north for

about 6 miles. This latter point lies about 2 miles east of the town of Zhoda;
from this point it flows through a swampy and marshy country due west for

about 18 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 is inclined to be wet and swampy. Nearly all the
drainage area is under cultivation, being amongst the oldest settled land in the
province.

Rat River at Otterburne.

Hialorij.—Thf' station was established l)y S. S. Scovil on May 23, 1912.

Location of Section.—The section is on the downstream side of the bridge
which cro.sses the Rat at F. X. Joubert's farm, 4 mile.s from Otterburne by the
Canadian Pacific railway, and 2 miles to St. Pierre. The initial jioint is marked
by a spike driven in the south end of the downstream railing.

Rt'conU nvdihthle.—-A ilaily gauge-height recoril for the (»peii-water periods

from May 23, 1912, to date, li;is been kei)t. During the winter perioils an inter-

mittent record is nvailable. l^stimates of <l;iily discharge have been prepared,
based ujjon the rating curve constructed frcun the meter reconls.

t)i(tin<u_n' Area.—The area drained is ab^nit (ioO scpiare miles. The basin

lies between the Roseau on the south and the Seine ami \Vhitt>mouth on the

north and east.

(laiKje.—The gauge is a 9-foot vertical staff nailed to a pile Ui feet from the
left b.mk of the section. It is referred to a bench-mark set to arbitrary ilatum
and joc.-itrd on the b;i>e i}f an ash tree ;5() feet southwest from the initial point.



156 DEPARTMEXT OF THE INTERIOR

6 GEORGE V, A. 1916

Channel.—Above the station it is straight for 200 feet and for 100 feet

below. There is one channel at all stages. The bottom is of clav, and liable

to shift.

Discharge Measurements.—-They 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 not been possible to obtain a rating.

Diversions.—The Canadian Pacific railway have constructed a dam above
the station and use the pond created as a source of supply. Under low-water
conditions it is reported they take 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. Not pos.sible to define
a discharge curve for winter conditions.

Discharge Measurements of Rat River at Otterburne, 1912-14.

Date.
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Daily Gauge Height and Discharge of Rat River at Otterburne, for 1912,
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Daily GAUGEiHEiGHX and Discharge of Rat River at Otterburne, for 1913.

[Drainage area, 650 square miles.]

Day.
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Daily Gauge Height and Discharge of Rat River at Otterburne, for 1914.

[Drainage Area, 6.50 square miles.]

Day.
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Monthly Discharge of Rat River at Otterburne, for the years 1912-14.

[Drainage Area, 650 square miles.]

Month.

Discharge ix Secoxd-Feet. RL-N-Orr.

Maximum. Minimum. Mean.
Per

square
mile.

Depth
in inches

on
Drainage

area.

Total
in

acre-feet.

1912.

May
June
July
August
September

.

October
November.
December.

,

The period.

1913.

January
February...
March
April
May
June
July
August
September.
October
November.
December..

The year.

January
February...
March
April
May
June
July
August
September.
October
November.
December..

The year.

311
132
159
460

418

460

435
146

139
39
29
78

212
142

93
23
25
57

168

2301

138
76
91

227
4801

313
301

0-354
0-212
0-117
0-140
0-349
0-738
0-482
0-046

198

151

101

101

6001

193

74
81

24
21

46
301

201

0-305

0-023
0-015
0-015
0-923
0-297
0-114
0-125
0-037
0-032
0-071
0-046
0-031

94

11

11

21

751

124
92
44
8

18

31
251

51

0-144

0-002
0-002
0-003
0-115
0-191
0-142
0-068
0-012
0-028
0-048
0-038
0-008

0-055

0-408
0-236
0-135
0-161
0-389
0-851
0-538
0-053

2-771

0-027
0-016
0-018
1-030
0-342
0-127
0-144
0-043
0-036
0-082
0-051
0-036

1-952

0-002
0-002
0-004
0-128
0-220
0-158
0-078
0-014

031
0-055
0-042
0-009

0-743

14,100
8,200
4,675
5,600
13.500
29.500
18.600
1.840

96,015

922
555
615

35.700
11.900
4.400
4.980
1,480
1,250
2.825
1.790
1,230

67,647

61

56
123

4,475
7,625
5,475
2,700

492
1,070
1,910
1,490
307

25,784

Note.—Maiked thus (') estimated. Ice conditions from November 30 to end of year 1912.

Ice conditions, January 1 to April 22, and from October 28 to end of year 1913.
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ASSINIBOINE RIVER AND TRIBUTARIES.

Assiniboine River.—The Assiniboine river is one of the chief tributaries of

the Red river, joining the latter within the city limits of Winnipeg. Its source
is in the province of Saskatchewan on the southeastern slope of the Nut moun-
tains. It flows in a southeasterly direction and crosses the Manitoba boundary
in tp. 26, R. 28 W.P.M.; from that point its course is nearly due south until

it reaches tp. 10, R. 25 W.P.M., where it turns and flows south and east to

its junction with the Red river.

The principal tributaries of the Assiniboine are the Shell, Qu'Appelle,
Little Saskatchewan, and Souris rivers. The total drainage area is 59,550 square
miles, of which 8,800 square miles are in the state of North Dakota, 37,700
square miles 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 south-
west 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 between 3 or 4
feet to 25 feet. In the wooded section, or the upper part of the drainage area,

the valley is well defined and narrow, the rise from the river in some places
reaching an elevation of 250 feet above the water level.

In the lower part of the river basin the land is nearlj^ all under cultivation,

the soil is rich, but in the valley bottom it is subject to overflow. It flows

through the most densely populated part of the province, the three largest

cities. Portage la Prairie, Brandon, and Winnipeg, being built upon its banks.
This river is important as a source of water supply, and as a means of

drainage and sewage disposal in a district where the natural water supply is

somewhat limited. In order that 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; 2,

Brandon; 3, Headingly; 4, St. James.
Tributaries.—The tributaries of the Assiniboine river in order from source

to mouth are:— 1, Shell river; 2, Qu'Appelle river; 3, Birdtail creek; 4, Little

Saskatchewan river; 5, Souris river; 6, Cypress river.

On all of these, with the exception of the Qu'Appelle river, records of

discharge arc available.

Assiniboine River at Millwood.

History.—The station on the Assiniboine at Millwood was established by
W. G. Worden on October 11, 1912, and has been in operation since that time.

Location of Sectio?}.—The meter section is located on the downstream side

of the traffic bridge, 400 feet below the dam, one-cjuarter of a mile south from
the town, and one-eighth of a mile below the C'anaclian Pacific Railway lu'idge.

The initial ])()int is an arrow cut and painted on the top of the wooden hand-rail
of the Itridge at' tiie northeast corner on the downstream side. It is inarkt>d
"0+ 00 I.l\"

Hccords avaiUtblr.- Daily gauge hciglit records are available for the statii>n

from October 11, 1912, to the end of 1914, except for the period February 9 to

March 28, 1914. lOstimates of daily disciiarge are available from January 27,

1913, to the end of 1914, except for the al)ove jieriod.

Drainaqc Area.—The area liil'iit:ii\ to the Assiniboine ri\ir above the
station is 7,5<)() square miles.

25|.'- 12
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Manigotagan River, Meter Section. Outlet Moose Lake.
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Gauge. —A 6-foot vertical .staff enamelled gauge is fastened to a plank which
is spiked to the middle crib of the bridge on the downstream side. It is referred

to three bench-marks set at arbitrary- datum, one of which is the head of a nail

driven in the telephone post at the northwest corner of the bridge.

Channel.—For 400 feet above the section, and 200 feet below, the channel
is straight. The river occupies one channel at all stages, 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 at high stages.

Dincharge 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.

Accuracy.—Under open-water conditions the discharge curve is well defined
betAveen the limits 98-91 and 107-4, beyond which it is not well defined. The
discharge curve for ice conditions is fairly well defined between gauge heights
97-5 and 99-5.

Discharge Measurements of Assiniboine River at Millwood, 1912-14.
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Daily G-^uge Height and Discharge of Assiniboine River at Millwood, for

1913.
[Drainage area, 7,.593 square miles.]

Daj'.
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Daily Gauge Height and Discharge of Assiniboine River at Millwood, for

1914.
[Drainage area. 7,590 square miles.]

Day.



166 DEPARTMEXT OF THE INTERIOR

6 GEORGE V, A. 1916

Monthly Discharge of Assiniboine River at Millwood, for the years 1913-14.

[Drainage area, 7,590 square miles.]

Month.
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Discharge Measurements of Assiniboine River at Brandon, 1912-14.

H>-drographer. Meter
No.

Width. Area of

Section.
Mean

Velocitv.
Gauge
Height.

Discharge.

1912.

July 4

Aug.

Oct.

1913.

Jan. 22
Feb. 20
April 17

May 6

June 28
Aug. 9

Sept. 9

Oct. 20
1914.

Jan. 9

30
Mar. 13

April 21

May
June
July
Aug.

Sept.
Oct.

7

3

10

4

24
18

17

Nov. 10

Dec. 10

G. H. Burnham

W G. Worden..
Alex. Pirie
W. G. Worden..
G. J. Lamb

G. J. Lamb
Alex. Pirie
E. Bankson. . .

.

Alex. Pirie
W. J. Ireland..

E. J. Budge
W. J. Ireland
C.O.Allen
M. 8. Madden...
C. O. Allen,...

M. S. Madden.'.'.

Alex. Pirie
M. S. Madden..

T. J. Moore ....

1187
1187
1187
1187
1187
1197
1497
1187

137.5

1469
1469
1469
1496
1469
1469
1469

1462
1497
1496
1462
1497
1760
1760
1760
1940
1911

1912
1912
1920

Feet.
232
2.30

231
230
229
225
248
231

148
167

262
.348

205
243
214
183

180
170
146
239
239
235
176
203
156
164

196

199

207

Sq. ft.

986
889
870
857
791

738
1,505
951

239
277

2,100
3,328

827
1,517
757
506

490
485
601

1,242
1,528
1,.350

476
322
268
222
219
276
.346

Ft. per sec
2-74
2-72
2-72
2-62
2-59
203
316
2-74

1-62
1-37
3-77
3-87
2-48
2-93
2-44
1-74

0-50
0-40
0-69
2-91

316
307
1-86
1-38

102
0-83
0-87
0-98
0-53

Feet.
101-44
101 18

100-96
100-80
100-64
99-84
103-93
101-52

99-60
99-60
106-19
110-02
100-86
103-34
100-42
99- 12

98-85
99- 15
99-95
102-50
103-81
102-86
98-89
98-32
97-61
97-55
97-66
97-81
98- 10

Sec. ft.

2,701
2.419
2,367
2.246
2.049
1,498
4,745
2,604

»387
»380
7,578
12,869
2,048
4,442
1,833
880

>246
»192
1416

3,615
829

i.l45

SS5
446
275
185
190
271

'185

1 Measurements taken under ice conditions.

Daily Gauge Height and Discharge of Assiniboine River at Brandon, for

1912.
Drainage area, 34,500 square miles.

Day.
July.

Gauge
Height.

Feet.

101-30
101-20

101-13
100-66
100-74
100-36
100-41

1(H).4K

KM)-.VI

lOO-.W
IIH|.4f)

101) -57

IIHI'liH

lll(IK7

1111-05

1()0-7H

100-78

100-85
I0().7ll

1(10 -mi

1(10' fill

KlO-.'i.'i

1(1(1 :iii

\mr,r,
Kill -Id

1(10 117

iiKi'dil

1(111(14

Dis-
charge.

Sec.-ft.

2,520
2,440

2,384
2,028
2,088
1,812
1,847

1,896

1 , 938
1,924

1,882

1

,

960

2,042
2, 1K5

2,320
2,118
2,118

2, 170

2, 125

2,05(1

1 , 1183

1,915

1,812
1,915
I . S«2

2,035
2,028
2,012

August.

Gauge Dis-
Height. charge.

Feet.

100-68
100-73
100-72
100 -(i4

100-70

100-73
100-()5

100 -.56

100-65
100-63

100 -5(1

II II I ,51)

100.56
1II0-.I4

1110-18

1110-21

1(10-07

\WW\
99 95
99 US

99 88
99 SO
99-75
99-7(1

99 -8S

99' 08
99 '(15

99 55
99 85
99 '7N

99' 82

Sec.-ft.

2,042
2,080
2,073
2,012
2,058

2,080
2,020
1,953
2,020
2,005

1,9.53

1 , 953
1,9,53

1,868

1 , 686

1.728
1,609

1 , 532
1,525
I,.546

1,176
1,42,3

1,39:1

1,3,58

1 , 470

1,345

1 , 325
l,2tl<l

1,455
l.2,SII

1 , 3IIII

September.

Gauge
Height

.

Feet.

99-86
99-91
99-95
99-92
99-94

99-97
1(10- 13

100-42
100-60
100-86

101-05
101-37
101 -.58

102-25
102-38

102 '43

102-45
1(12-43

1(I2'44

102-44

1(12- 62
103' II

103 1(1

103- 24
103- 33

103-3(1

103 ,54

1 03 (15

103-92
104 (III

Dis-
charge,

Sec.-ft.

1,462
1,497

1 , 525
1,504
1,518

1,.539

1,651

1,854
1,983

2,178

2,32(1

2..576
2.751
3,330
3,447

3,492
3,51(1

3,192
3,501
3,501

3,(163

4,122
4.170
4.2.50

4,340

4,370
4,.5,50

4,1160

4,9.57

5, 144

October.

Gauge
Height

Feet.

104-23
10-1-17

104-12
104 00
103-91

1(13-84

103 '611

103-47
103-33
103-15

102-98
102-78
102-60
102-45
102-32

102-20
102-08
102-00
101-92
101 83

101-75
101-03

101 57
101-53
101 -.52

101 45
III! 3.S

101 33

101 27

101 22

I0II7

Di.s-

charge.

Sec.-ft.

5,298
5,232
5,177
5,045
4,946

4,809
4,610
4,48(1

4,340
4,160

3,999
3,809
3,045
3,510
3,393

3,28,5

3,177
3, 108

3. (MO
2,V6i

2,895
3,793
2,742
a, 708
2,7(H>

2,640
2,,5,S4

2,,54 4

2, 496
2,4.5(1

-j,4ia

November.

Gauge Dis-
Height . charge

Feet.

101-11
101-05
100-97

UX)-90
100-86

UK) -83

100-80
100-77
100-73
100-70

llHl-67

100-65
lOJ-61
UK) -57
1(10-54

1011.52

UKI-05
100-05
100 05
lO'J-m

lOO-tM
99 91

99 79
99-79
100-35

101 3(1

KHI 9,5

>I(X) 95
KHI 95
'too M

Sec.-ft.

2,368
2,320
2,260
2,208
2,178

2, 155

2,133
2,110
2,080
2,058

2,o;i5

2,020
1,990
1,9(U1

1,938

1 , 924

1 , 595
1,595

1,595
1,588

l,,Vs.S

1,497

1,416
l,4in
1,735

I
'

l,4M

December.

Gauge
Height

.

Feet.

'100-96
'100-96
'100-96
'100-96
'100-90

'ltW-97
'llK)-97

'100-97
'UK) -97
'l(K)-97

'UK) -as

'UKI-98

<UX)-98
'100-88
'100-78

'UK)- OS
UK) -58

'UK) -48

'UK) -38

•UK) -28

1(H) IS

|(H)(13
> 99 9S
< 99 93
> 99-88

ttU Al

Dis-
charge.

Sec.-ft.

1,430
1,410
1.390
1.380
1,360

1,340
1,320
1,310
1,390
1.270

1,250
1.240

l,33u
1.310
I,1T0

1,080
1.030
97«
938
880

S.iO

7(tt

T3«
7U«
070

M7
017
588
558
&33
488

NoTB—•All niurkod thuH (') iiiluritohiliul, I'jo ounililioiui, Novoiiibor 37 (u ontl ul yoitr.
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Daily Gauge Height and Discharge of Assiniboine River at Brandon, for

1913.

Day.
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Daily Gauge Height and Discharge of Assiniboine River at Brandon, for
1914.

Drainage area, 34,500 square miles.

Day.
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Monthly Discharge of Assiniboine River at Brandon, for the Year 1912.

Drainage area, 34,500 square miles.
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Channel.—The channel is straight both above and below the section for a

considerable distance. The .stream is divided into four channels h\ the three

central piers of the bridge. The bottom of the stream is of gravel and mud,
and not liable to shift. The right bank is low and wooded and liable to

overflow at high stages. The left bank is high and not liable to overflow.

Discharge Measurements.—The meterings have been made from the down-
stream side of the bridge in the open-water season, and at a point about 200
feet downstream and from ice under winter conditions.

Accuracy.—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.

Discharge Measurements of Assiniboine River at Headingly, 1913-14.

Date.

1913.

April 16

22
May 2
"

7

12

19

23
19

5
14

18
16

27
13

23
Nov. 25
Dec. 23

June
July
Aug.

Sept.

Oct.

1914.

Jan.
Feb.

.\pril

Mav

June
July

Aug.

Sept.
Dec.

Hydrographer.
Meter
No.

G. H. Bumhani
E. Bankson
E. Bankson
G. Ebner

Alex. Pirie
W.J. Ireland
\V. J. Ireland
G. Ebner "

. .

.

C.O.Allen
E. J. Budge
Ireland and Edmondson
C.O.Allen

E. J. Budge
C. O. .\llen

W.J. Ireland
E. B. Patterson
D. B. Gow
A. Pirie

CO. Allen
J.A.Page

C.O.Allen !

M.S. Madden
W.J. Ireland
M. S. Madden

1,497
1,469
1.469
1,187
1,186
1,186
1,186
1,496
1,469
1,469
1,196
1,435
1,186
1,469
1,435
1,375
1,375

1,462
1.467
1.462
1.462
1.375
1,197
1.497
1,861
1.861
1.861
1.435
1.760
1.919
1.760
1,911

1,649

Width.
Area of

Section.
Mean

Velocity.

Feet.

317
366
366
395
372
370
260
360
302
301
261
248
235
238
222
222
340

282
285
287
312
361
362
310
320
313
323
223
338
204
335
334
283

.Sq. ft.

2,543
2.719
2,888
3,516
3,526
3.118
1.587
1,835
1.977
1,952
1,«71
1,194
1,079
1,007
947
892
705

907
870
843

1,363
i,5;«

1.870
2.056
2.203
2.117
2.123

966
885
821
749
727
780

Ft. per sec.

302
3-40
3-58
3-83
3-86
3-35
2-20
2-36
2-41
2-44
2-32
1-64
1-44
1-19

104
0-77
0-66

0-34
0-36
0-38
0-78
1-38
2-53
2-81
2-83
2 91
2-78
1-34
1-09
1-05
0-83
0-60
0-26

Gauge
Height.

Feet.

81-73
82-58
82-94
84-52
84-69
83-61
79-01
79-77
79-90
79-71
79-77
77-68
77-18
76-83
76-33
76-48
76-42

76-62
76-92
77-10
77-24
78-38
79-98
80-49
80-83
80-89
8064
76 65
76-39
76-21
75-75
75 49
75 38

Discharge.

7.673
9.253
10.337
13.464
13.610
10.445
3.491
4.334
4.759
4.526
4.276
1.959
1.551
1,201
986
687
1465

>3U
>314

«324

M.069
2.118
4.723
5.784
6.234
6.161
5.9l»2

1.2*4
967
862
625
436
>3Q3

'.Measurement taken under ire conilitions.
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Daily Gauge Height and Discharge of Assiniboine River at Headingly, for

1913.
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Daily Gauge Height and Discharge of A.ssiniboine River at Headinglv, for

1914.
(Drainage Area, 59,420 square miles.'

Day.



174 DEPARTMEXr OF THE INTERIOR

6 GEORGE V, A. 1916

Monthly Discharge of Assiniboine River at Headingly, for the year 1913.

[Drainage Area, 59,420 square miles.]

Month.

DiscH.\RGE 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.

Januarj'
February...
March. .. . .

.

April
May
June
July
August
September.
October
November.
December..

The year.

14,000
6,850
5,400
5,0.50

2,700
1,380

7,100
2,800
2,340
2,625
1,380

500"
400'
4001

5,190'
11,200
4,575
3,825
4,000
2,020
1,170
800'
500'

0-008
0-007
0-007
0-090
0-189
0-077
0-064
0-067
0-034
0019
0-013
0-008

14,000

420
324

400

305
212

6,550
5,900
1,730
840
495
484

5,550
1,470

762
440
385
340

275

2,875

354
318
325'

3,400'
6,100
3,300
1,240

571

432
409
300'

195

0-C48

0-006
0-005
0-005
0-057
0-103
0-056
0-021
0-009
0-007
0-007
0-005
0-003

6,550 1,410 0-024

0-009
0-007
0-008
0-100
0-218
0-086
0-074
0-077
0-038
0-022
0-014
0-009

0-662

0-007
0-005
0-006
0-064
0-119
0-063
0-024
0-011
0-008
0-008
0-006
0-003

0-324

30,700
22,200
24,600
308,800
688,700
272,200
235,200
246,000
120,200
71,900
47.600
30,700

2,098,800

21,800
17,700
20,000

202,300
375,100
196,400
76,200
35,100
25,700
25, lOO
17,900
12,000

1,025,300

Note.—All marked thus (') estimated.

Assiniboine River at St. James.

History.—The station was established by D. L. McLean on ]\Iay 13, 1912.

It was abandoned August 8, 1913, in favour of the station at Headingly.

Location of Section.—The meter section was located on the downstream
side of the Canadian Pacific Railway" foot-bridge across the Assinil)oine, which
is about 120 feet south of the Portage Avenue subway at the western city

limits. The initial point is located on the north end of the hand-rail on the
downstream side of the bridge.

Records available.—A record of daily gauge heights Avas obtained for the
period May 14, 1912, to August 8, 1913, except during the winter season, when
the readings were made twice a week. Estimates of daily discharge have been
made for the period ^May 14 to October 31, 1912, and April 17 to August 8, 1913.

Drainage Area.—The area drained by the Assiniboine above the St. James
station is 59,550 square miles.

Gauge.—A chain gauge was installed a^ this station. It was located on
the lower chord of the bridge on the upstream side opposite station 2-}-60 on
the metering section. The zero of the gauge was referred to a bench-mark of

arbitrary datum, located on the southeast corner of the abutment at the north
end of the bridge, and marked in white paint "B.M."

Channel.—The channel is divided into three sections at low water and four
at high, b}'- the bridge piers. The channel is straight for 300 feet above and
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400 feet below the section. The bed is of gravel and is permanent. The banks
are high and not liable to overflow.

Discharge Measurements.—The meterings were made from the downstream
side of the bridge by means of a small Price meter.

Accuracy.—Between gauge heights 64-80 and 70-70 the discharge curve is

fairly well defined.

Discharge [Measurements of Assiniboine River at C.P.R. Bridge, St. James,
Winnipeg, 1912-1.3.

Date.
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Daily Gauge Height and Discharge of Assiniboine River at C.P.R. Bridge,

St. James, Winnipeg, for 1912.
Drainage area, 59,550 square miles.

Day.
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Daily G^uge Height and Discharge of Assiniboine River at C . P . R. Bridge,
St. James, Winnipeg, for 1913.

Drainage area, 59,550 square miles.

Day.
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Monthly Discharge of Assiniboine River at C.P.R. Bridge, St. James,
Winnipeg, for the year 1912.

(Drainage area, 59,550 square miles.)

,
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Location of Section.—The section finally located on the Shell River at

Assessippi is 1| mile downstream from the Assessippi bridge, 2 miles below
the mouth of Bear creek, 133/2 miles from Russell, and 20 miles south of Roblin.

The initial point 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 Valley river on the
east and the Assiniboine on the west.

Gauge.—A 6-foot vertical staff gauge was placed 600 feet downstream
from D. Martel's house, and about 1 mile above the meter section. The gauge
is referred to a bench-mark, which is a nail driven into the foot of a blazed
scrub oak tree standing 14 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 bj^ 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 6-inch poplar tree, blazed, standing 100 feet

above the meter station on the right bank.
Channel.—For 60 feet above the section and 150 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.

Accuracy.—The curve is well defined over a range in stage of 1-3 feet for

open-water conditions. Discharge curve for winter conditions is not so well

defined.

Discharge Measurements of Shell River at Assessippi Bridge, 1913-14.

Date.
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Daily Gauge Height and Discharge of Shell River at Assessippi, for 1914.
Drainage area, 930 square miles.

January.

Gauge Dis-
Height. charge

Feet. Sec.-ft.

February

Gauge Dis-
Height. charge.

Feet. Sec.-ft.

March

Gauge Dis-
Height. charge.

Feet. Sec.-ft.

April

Gauge Dis-
Height . charge

Feet. Sec.-ft.

May

Gauge
Height, charge. Height charge

Feet.

Dis-

June

Sec.-ft.

Gauge

Feet.

Dis-

Sec.-ft.

92-32
92-26

92-19
92- 11

92-04
91-99
91-99

91-94
91-92
91 -88
91-84
91 -S2

91-78
91-76
91-74
91-71
91-68

91-66
91-64
191-62
91-.'-'i

91-70

287
273

257
239
224
213
213

202
198
190
182
178

170
160
163
157
151

148
144
141

135
155
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Monthly Discharge of Shell River at Assessippi, for 1914.

Drainage area, 930 square miles.
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Discharge Measurements.—The measurements are taken from the down-
stream side of the traffic bridge mider open-Avater 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 3 feet, extending from 88-5 to 91-5. Between 89-0 and
89-5 the curve is not sufficiently well defined to admit of accurate estimated

discharge.

Discharge Measurements of Birdtail Creek at Birtle, for 1914.

Date.
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Daily Gauge Height and Discharge of Birdtail Creek at Birtle, for 1914.
(Drainage area, 400 square miles.]

Day.
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Monthly Discharge of Birdtail Creek at Birtle, for the year 1914.

[Drainage area, 400 square miles.]
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Records available.—Records of daily gauge heights have been secured from
April 25, 1914. Sufficient meterings have been made to define a discharge

curve, and estimates of daily discharge have been prepared for the open-water
season, April 25 to November 29, 1914. Under ice conditions, estimates of

daily discharge, based upon discharge measurements taken during the period,

have been made for the interval November 29 to December 31.

Drainage Area.—The area tributary to the Little Saskatchewan above
Bilbey's bridge is 1,120 square miles.

Gauge.—A 9-foot vertical staff enamelled gauge is fastened to a pile which
is 64 feet from the north end of the bridge on the downstream side. It is referred

to a bench-mark set to arbitrary datum and marked by a spike driven in the

sleeper at the north end of the bridge at the downstream side.

Channel.—For 500 feet above the section and 300 feet l^eloAV, the channel

is straight. At all stages the river is confined to one channel: the bed of the

stream is of sand and gravel, and fairly permanent; the banks are low and
sul)ject to overflow at extreme stages.

Discharge Measurements.—Discharge measurements are made by means of

a cable carrier which travels on a cable stretched across the river at the section.

The measurements cover a range in stage of 2-5 feet.

Accuracy.—The discharge measurements taken do not define the discharge

curve very well, due to difficulty in ol)taining accurate soundings at the section.

Discharge Measurements of Little Saskatchewan River at Bilbev's Bridge,

1914.

Date.
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Daily Gauge Height and Discharge of Little Saskatchewan River at Bilbev's

Bridge, for 1914.

[Drainage area, 1,120 square miles.]

Day.
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Monthly Discharge of Little Saskatchewan River at Bilbey's Bridge, for the
year 1914.

[Drainage area, 1,120 square miles.)

Month.

Discharge in Second-Feet,

Maximum. Minimum. Mean, Per square
mile.

Run-Ofp.

Depth
in inches

Drainage
area.

Total in

acre-feet.

April
May
June
July
August
September.
October
November.
December .

.

800
310
73

48
41
40
33
19

282
83
40
36
33
32
20
6

>850

517
193

50
40
36
33
28
13

0-680
0-462
0-172
0-046
0-035
0-032
0-027
0-025
0-011

0-840
0-532
0-192
0-053
0041
0-035
0-032
0-028
0-013

50,578
31,800
11,500
3,075
2,460
2,150
2,030
1,670
799

The period

.

800 196 0-165 1-766 106,062

Note.—*Estimated

.

Little Saskatchewan River at Minnedosa.

History.—A station was first established on the Little Saskatchewan at

Minnedosa in October, 1912, by W. G. Worden, at the highway bridge within
the town. This was abandoned, and later one was established by C. O. Allen
at the power-house on July 13, 1914. This latter station is still in operation.

Location of Section. —On the upstream side of the traffic bridge crossing

the Minnedosa Power Company's intake, and about three-quarters of a mile
from the Canadian Pacific Railway station.

Records available.—A gauge height record was kept at the old station on the
highway bridge from October 14 to November 2, 1912. A record of daily gauge
heights has been kept at the head-and-tail water of the Minnedosa Power
Company from June 2, 1914, to the end of the year.

Drainage Area.—The drainage area above Minnedosa is 1,200 square miles.

The area is not significant in this case, as the station is only used to determine
the discharge through the power plant.

Gauge.—The gauge in the head-race is a 6-foot vertical staff enamelled
gauge fastened to the intake wall of the power plant on the left-hand side.

The tail-race gauge is a 6-foot vertical staff enamelled gauge fastened to the
side of the retaining wall in the tail-race on the right-hand side.

Channel.—The channel at the meter section is that formed by the intake
for the power plant.

Discharge Measurements.-—These are taken from the bridge across the
intake.

Accuracy.—Owing to the fact ths^t the discharge is controlled entirely by
the operation of the power station, quite irrespective of gauge heights, no dis-

charge curve has been constructed.

I
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Discharge Measurements of Little Saskatchewan River at Minnedosa,1912-13.

Date.
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Daily Gauge Height and Dischakge of Little Saskatchewan. River at River-
dale, for 1913.

[Drainage area, 1,250 square miles.]

Day.
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Daily Gauge Height axd Discharge of Little Saskatchewan River at River-
dale, for 1914.

[Drainage area, 1,250 square miles.)

Day.
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SOURIS RIVER.

The source of the Souris river is in the province of Saskatchewan, north-

west of the town of Weyburn. The course of the river from its source is generally

southeast, crossing the international boundary into the state of North Dakota
in tp.l — , R. 34 —,W. 2 M. After crossing the boundary it bends northeast,

re-crossing the international boundary to the east of the boundary between

Saskatchewan and Manitoba, and flowing in a general northeastern direction

to its junction with the Assiniboine river near the city of Brandon.

The drainage area of the Souris is very large when compared with the

discharge, the basin being 22,860 square miles in extent. It will be noted by
reference to the following tables that the run-off from this large area is very

small.

The area drained is largely settled and under cultivation, the soil being of

a gravelly nature, lightly overlaid by an alluvial deposit. The land is largely

open prairie, with very little timber to be found.

In the upper part the river valley is not deep, but as the mouth is approached

the depth is increased until banks of from 150 feet to 200 feet are encoun-

tered.

The district drained is about the most closely settled to be found in the

province and, in consequence, where the supply of water for various purposes

depends upon the river, the gathering of discharge data is important.

Souris River at Wawanesa.

History.—The station on the Souris at Wawanesa was established on

October 7, 1912, by W. G. Worden.
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 initial point is an arrow carved and painted on the guard-rail

at the intersection of the girder and the guard-rail on the downstream side of

the bridge at the south end.

Records available.—Daily gauge heights are available for the open-water

seasons over the period October 7, 1912, to the end of 1914. During the winter

season the gauge heights were obtained at 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 1914. There was not sufficient information

to estimate daily discharges during the winter season.

Drainage Area.—The drainage area of the Souris above Wawanesa is

22,500 square miles, part of which lies south of the international boundary.

Gauge.—A 6-foot vertical staff enamelled gauge is fastened to a post which

is secured in the bed of the river 100 feet below the section and 12 feet from the

south bank. This gauge is referred to a bench-mark set to arbitrary datum
and located on a bolt-head at the southeast end of the bridge, marked W.P.S.
B.M.

Chamiel.—For 200 feet above the section and 600 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.

Discharge Measurements.—The meterings arc taken from the doAvnstream

side of the bridge.

^ccwmcy.—Between gauge heights 100-7 and 102-0 the discharge curve is

well defined. Between 102 - and 104 5 the curve is fairly well defined. Beyond
these limits the curve is not well defined.
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Discharge Measurements of Souris River at Wawanesa, 1912-14,

Date. Hydrographer.
^kleter

No. Width.
Area of

Section.
Mean

Velocity.
Gauge
Height. Discharge.

Oct.
Oct.

1913.

Jan. 29
April 15

May
June
Aug.
Sept.

1914.

Jan. 10

April 22
May 8

4
11

5
25
19
19

11

11

June
July
Aug.

Sept.
Oct.
Nov.
Dec.

VV. G. Worden
G. J. Lamb..

.

G. J. Lamb...
E. Bankson...
E. Bankson...
A. Pirie
W.J. Ireland..
W.J. Ireland..

E. J. Budge...
M. S. Madden
C.O.Allen...

M. S. Madden
A. Pirie
M. S. Madden

T. J. Moore...

1496
1186

1374
1469
1469
1496
1469
1469

1462
1462
1497
1760
1760
1760
1940
1911

1912
1912
1920

Feet.

85

Sq. ft.

169
162

20
437
476
1.56

129
132

35
389
391
234
200
163
149
134
114
107
48

Ft. per sec

0-53
0-55

0-38
2-51
301
0-57
0-32
0-35

0-12
2-55
2-44
1-29
0-97
0-70
0-54
0-31
015
0-10
0-09

Feet.

101-18
10117

101-61
103-93
104-50
101-17
100-88
100-95

101-00
103-59
103-48
101-91
101-49
101-32
101-21
100-94
100-82
100-74
100-87

Sec. -ft.

81

1,088
1,434

89
42
46

4

992
954
303
194
115
SI

41

17

11
41

' Measurement taken under ice conditions.

Daily Gauge Height and Discharge of Souris River at Wawanesa. for

1912.
[Drainage Area, 22,500 square miles.)

Day.
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Daily Gauge Height and Discharge of Souris River at Wawanesa, for 1913.
[Drainage Area, 22,500 square miles.]

Day.
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Daily Gauge Height and Discharge of Souris River at Wawanesa, for 1914.
[Drainage area, 22,500 square miles.]

Day.
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Monthly Discharge of Souris River at Wawanesa, for the year 1912-1-1.

[Drainage area, 22,500 square miles.]
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Cypress River at Cypress River.

History.—This station was established on October 29, 1912, by G. J.

Lamb, but was discontinued on January 11, 1913.

Location of section.—The section is located on the downstream side of

the traffic bridge on the east and west road, one-half mile south and one-half

mile east of Cypress river, Manitoba. The initial point is an arrow curved on
top of the hand-rail of the bridge at the west end on the downstream side.

Records Available.—Sufficient information is not available to admit of daily

discharge estimates, but a few meterings were taken at the station.

Drainage Area.—The drainage area tributary to the Cypress river is 170
square miles above Cypress river.

Gauge.—A 6-foot vertical staff gauge was established at the station.

Channel.—The channel is straight both above and below the section for

a considerable distance. The stream is confined to the channel at all stages,

the bed being of a sandy nature, and permanent.
Discharge Measurements.—Discharge measurements are taken from the

downstream side of the bridge.

Discharge Measurements of Cj^press River at Cypress River, 1912.

Date.
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Discharge Measurements of Pipestone Creek at Cromer, 1912-13.

Date.

1912,

Aug. 24

1913.

Aug. 12

Sept. 21

Hydrographer.

Alex. Pirie.

W. J. Ireland.

Meter.
No.
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Records Available.—Two discharge measurements were taken at this point.

Drainage Area.—The area tributary to the Red Deer river above the

station at Erwood is 4,850 square miles.

Gauge.—A vertical staff gauge was fastened to a pile at the east end of the

bridge on the downstream side.

Channel.—The channel is straight for 75 feet above the section and 150

feet below. The bed of the stream is rocky and not liable to change. The
banks are high and not liable to overflow. There is a slight rapid about 1,000

feet below the station.

Discharge Measurements.—Meterings were made from the downstream side

of the railroad bridge; they are two in number.

Discharge Measurements of Red Deer River at Erwood, Sask., 1914.

Date.
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Discharge Measurements of Red Deer River at Hudson Bay Junction, 1913-14.

Date. Hj-drographer. Meter
No.

Width. Area of

Section.
Jlean

Velocity.
Gauge
Height.

Discharge.

1913.

June
July

Aug.

4
5
10

12

30
Sept. 18

Oct. 6

Nov. 20
Dec. 16

16

191-1.

Jan
Mar.

April
June
July
Sept.
Oct.

Nov.

E. Bankson.

.

G. Ebner
A. Pirie

G. Ebner
W.J.Ireland,

C.O.Allen..!
A. Pirie
C. O.Allen...

.O.Allen.
D. B. Gow.
C. O. Allen.

W.J. Ireland...

H.Boyd
M. S. Madden.

F. S. Smith...

1469
1196
1496
1196
1469
1469
1435
1496
1375
1375

1375
1374
1496
1497
1760
1919
1919
1911
1912
1186

Feet.

196

183
193
165
162

162

155
146
153

153

210
160
65
169

155
145
150
172

110
164

Sq. ft.

1,036
927
886
765
693
566
528
407
240
240

49
921
570
384
322
340
320
430

Ft. per sec.

2-78
2-53
2-30
2-28
2-05
1-36
1-03
0-64
0-49
0-49

0-26
0-33
0-68
3-55
1-31

0-30
0-30
0-18
0-26
0-10

Feet.

103-02
102-91
102-64
102-42
102-12
101-43
101-12
101-05
100-90
100-90

100-72

100-57
102-86
101-20
100-20
100-08
99-79
100-01
100-10

Sec.-ft.

12,871

12,342
12,034
n,747
1,420
768
546
3261

3118

nis

3:;:;

3,273
750
116
97
61
82

1 Old station below Ferry.
- New station at Ferry from August 12 on.
3 Ice measurement

.

Daily Gauge Height and Discharge of Red Deer River near Hudson Bay
Junction, for 1913.

[Drainage Area, 4,900 square miles.]

Day.
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Daily Gauge Height and Discharge of Red Deer River near Hudson Bay
Junction, for 1914.

[Drainage Area, 4,900 square miles.]

January.

Day. I Gauge Dis-
Height. charge

Februar\-.

Gauge Dis-
Height. charge

March.

Gauge Dis-
Height . charge

April.

Gauge Dis-
Height . charge

May.

Gauge Dis-
Height. charge.

June.

Gauge
I

Dis-
Height. i charge.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

2.5.

Feet. Sec.-ft Feet. Sec.-ft Feet. Sec.-ft Feet. Sec.-ft Feet.

100-72

100-57 33

107-86 3,270

Sec.-ft

2,153
2,038
1,751
2,556
2.786

2,.556

3,246
3,418
3,788
3,878

3,936
3,878
3,418
3.246
3,188

2,901
2,843
2,671
2,498
2,441

3,361
3,7U6
3,648
3.591
3,361

3,188
3,016
2,991
2,613
2,326
2.211

Feet.



202 DEPARTMENT OF THE INTERIOR

6 GEORGE V, A. 1916

Monthly Discharge of Red Deer River near Hudson Bay Junction, for the

years 1913-14.

Month.
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Records Available.—Records of daily gauge height are available for part of

the period October 12, 1912, to the end of 191-1, blanks in the records occur
during the winter seasons. Estimated daily discharges are on hand for the

periods October 24 to November 16, 1912, April 12 to November 8, 1913, and
April 15 to November 15, 1914.

Drainage Area.—The area drained above the station of the Swan river is

1,215 square miles.

Gauge.—A 6-foot vertical staff gauge is fastened to a plank which is spiked

to the centre pier of the old bridge, which is downstream from the section.

Channel.—Above the section the channel is straight for 300 feet and also

for 200 feet below. The bridge is a clear span, and the river lies in one channel
at all stages. The stream-bed is of clay and subject to shifting; the current is

swift. The right bank is of clay, is high and not liable to overflow. The left

bank is low and wooded and liable to overflow at high stages.

Discharge Measurements.—The meterings are made from the bridge, v\'ith

a small Price current-meter.

Accuracy.—Between gauge heights 99-40 and 101-80 the discharge curve
is well defined, between 101 -80 and 104-20 it is fairly well defined.

Discharge ^Measurements of Swan River at Swan River, for 1912.

Date.
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Daily Gauge Height and Discharge of Swan River at Swan River, for 1912.

[Drainage area, 1,215 square miles.]

Day.
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Daily Gauge Height and Discharge of Swan River at Swan River, for 1913.
(Drainage area, 1,215 square miles.)

Day.
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Daily Gauge Height and Discharge of Swan River at Swan River, for 1914.

Day.
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Monthly Discharge of Swan River at Swan River, for 1912-14.

207

Month.
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In 1908 the Department of Public Works made a survey of the river with a
view of lowering lake Dauphin. In connection with this project, dredging opera-
tions were carried on in the river between 1908 and 1912. A water-power
project has been looked into on the river near Winnipegosis, and a reconnais-
sance survey for this purpose was made by a field party of the ^Manitoba Hydro-
graphic Survey, in the summer of 1913.

Mossy River at Lacey's Farm.

History.—The station on the Mossy river at Lacey's Farm was established
by A. Pirie on July 14, 1913, and was operated until August 10, 1914,

Location of Section.—The meter section is located in the NW. | of sec. 6
Tp. 29, R. 18, W.P.M. It is one-quarter of a mile below the mouth of Fishing
river, and three-quarters of a mile below F. B. Lacey's farm. The initial point
is a nail driven in the side of a 5 inch oak tree which is on the right hand side

of the river and is blazed on the river side and marked "I,P,"
Records Available.—Daily gauge height records have been obtained for

the period July 14, 1913, to August 10, 1914. Estimates of daily discharge
have been compiled for the same period.

Drainage Area.—The area drained by the Mossy river above this station
includes lake Dauphin and the drainage areas of the streams flowing into that
lake. It is 3,9.'>0 square miles.

Gauge.—The gauge is a 6-foot vertical staff enamelled gauge which is fast-

ened to a timber driven into the bed of the stream and braced. It is placed on
the right bank, and is referred to a bench-mark, which is a nail driven into the
stump of a r2-in poplar, which is blazed on two sides and is 25 feet north of

the initial point.

Channel.—The channel is straight for 1,800 feet above and 600 feet below
the station. There are rapids both above and below the section, the latter

being about 1,500 feet distant. The river occupies but one channel at all stages,

the bed of the stream is of gravel and not subject to erosion. The current is

swift and the banks are high and not subject to overflow.

Discharge Measurements.—The meterings are made by means of a boat
and cable stretched across the river.

Accuracy.—The discharge curve is fairl}^ well defined over a range in gauge
height between 87 • 00 and 89-8.

Discharge Measurements of Mossy River below Fishing River, 1913-14.

Date.
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Daily Gauge Height and Discharge of ^lossv River below Fishing River.
for 1913.

[Drainage area, 3,950 square miles.]

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Day.

July.

Gauge Dis-
Height . charge

Feet.

89-84
89-74

89-74
89-64
89-64
89-64
89-54

89-54
89-44
89-44
89-44
89-44

89-44
89-34
89-34
89-54
89-34
89-34

Sec.-ft

1,680
1,630

1,630
1,580
1,580
1,580
1,530

1,530
1,480
1,480
1,480
1,480

1,480
1,430
1,430
1,530
1,430
1,430

Gauge Dis-
Height . charge

Feet.

89-34
89-34
89-34
89-44
89-24

89-24
89-14
89-04
89-04
88-94

88-94
88-94
88-94
88-94
88-84

88-84
88-81
88-80
88-77
88-81

88-81
88-81
88-79
88-79

88-79
88-79
88-77
88-77
88-77
88-64

Sec.-ft

1,430
1,430
1,430
1,480
1,380

1,380
1,330
1,280
1,280
1,230

1,230
1,230
1,230
1,230
1,180

1,180
1,160
1,160
1,140
1,160

1,160
1,160
1,160
1,150
1,150

1,150
1,150
1,140
1,140
1,140
1,080

September.

Gauge Dis-
Height . charge

Feet.

88-67
88-67
88-64
88-64
88-64

88-65
88-64
88-64
88-44
88-34

88-34
88-35
88-37
88-39
88-34

88-33
88-24
88-29
86-77
87-29

88-04
88-14
88-34
88-34
88-24

88-19
88-21
88-14
88-14
88-14

Sec.-ft

1.090
1,090
1,080
1,080
1,080

1,080
1,080
1.080
978
933

933
938
947
955
933

929
889
911

433
549

805
847
933
933

876
847
847
847

October.

Feet.

88-19
88-19
88-14
88-01
88-04

88-04
87-99
87-99
87-99
87-44

87-74
87-79
87-78
87-73
87-77

87-77
87-84
87-84
87-84
87-84

87-79
87-84
87-84
87-84
87-84

87-84
87-04
87-04
87-24
87-27
87-27

November. December.

Gauge Dis- Gauge Dis- Gauge Dis-
Height. charge. Height, charge. Height, charge.

Sec.-ft

847
792
805

805
784
784
784
592

692
710
707
689
703

703
728
728
728
728

710
728
728
728
728

728
487
487
536
544
544

Feet.

87-24
87-27
87-49
87-49
87-49

87-49
87-54
87-54
'87-60
187-67

87-73
»S7-73
'87-72
'87-70
'87-70

•87-70
'87-69
'87-69
'87-68

87-68

'87-68
'87-68

87-68
'87-67
'87-66

'87-64

87-63
'87-63

'87-64
'87-64

Sec.-ft

536
544
607
607
607

607
623
623
642
667

689
689
685
678
678

678
674
674
671
671

671
671
671
667
664

656
653
653
656
656

Feet.

'87
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Daily Gauge Height and Discharge of Mossy River below Fishing River,
for 1914.
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Monthly Discharge of Mossy River below Fishing River, for the year 1913.

Month.

DlSCH.\KGE IX SeCOXD-FeET. Rttx-Ofp.

Maximum. \TiTiim|iTn Mean. Per square
mile.

Depth
in inches

on
Drainage

area.

Total in

acre-feet.

July
August
September.
October
November.
December.

.

1.480
1,090
868
689
707

1,080
43.3

487
536
592

11,520

1,230
923
709
649
663

0-385
0-311
0-234
0-180
0164
0-168

The period. 1,

Januarj-..
Februarj'.
March
April
Maj'
June
July

620
629
541
505
,175
955
560

433

560
522
485
460
493
572
420

949

>592

»567

1513

490
696
715
522

0-240

0150
0144
0130
0124
0-176
0-181

132

0-444
0-359
0-261
0-208
0-183
0-194

1-649

0-173
0150
0150
0138
0-203
0-202
0-152

93,500
75,600
54,900
43,600
38,600
40,800

347,000

36.400
31,500
31,500
29,200
42.800
42.500
32,100

The period. 1,175 oS.0 14S 1-16S 246.000

XoTE.—Discharges marked thus (i) estimated.

Mossy River at Wilson's Farm,

History.—This station was established on July 28, 1914, by W. J. Ireland
and superseded the one at Lacey's farm, owing to the difficulty in securing
a gauge reader at that point.

Location of section.—The meter section is located on Wilson's farm, 2^
miles northeast of Fork river. It is marked bj- a blazed poplar tree which stands
on the left bank just below the metering section. The initial point is located
by a nail driven in the post supporting the cable of the section on the left hand
bank.

Records Available.—Daily gauge height records have been kept from July 3,

1914, to the end of the same year. Estimates of daily discharge have been
computed for the period July 3 to November 16, 1914. There is not sufficient

data to compute the discharge under ice conditions which obtain for the remainder
of the year.

Drainage Area.—The drainage area is 3,950 square miles.

Gauge.—The gauge is a 6-foot vertical staff enamelled gauge fastened to
a plank driven in the bed of the stream and braced to the left shore, it is SOO
feet below the metering station and just inside of the boundary fence of the
section.

Channel.—The channel is stniiglit for 150 feet above and 300 feet below
the section. Tlie river is confined to a single chaiuu'l under all stages. The bed
of the river is of gravel and permanent. The banks are high ami covered with
scrub but not liable to overflow.

Discharge .\/r<;.sj</Tmt'«/.s'.Meterings are made \)y means of a cable carrier
running on u cable stretched across the river.

Accuracy.—The discharge curve is fairly well detinetl over the range in

stage covered by the meterings.

•J.)r 15^
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Discharge Measurements of Mossy River below Fork River, 1914.

Date. Hydrographer.
Meter
No. Width.

Area of
'

Section.
Mean

Velocity.
Gauge
Height. Discharge.

1914.

July 28
August 19

Sept. 7

Oct. 3

Oct. 31

Nov. 23
Dec. 9

W. J. Ireland..

Alex. Pirie

H. Boyd
M. S. Madden
M. S. Madden
F. S. Smith...
C.O.Allen...

1,919
1 , 940
1,919
1,911
1,912
1,186
1,912

Feet.

97

Sq. ft.

379
309
292
281
289
247
264

Ft. per sec.

1-34
104
0-96
0-78
0-81
0-62
0-66

Feet.

92 01
91-28
91-19
90-85
90-94
91 05
9116

Sec.-ft.

507
322
281
219
235
'151

'177

'Measurement taken under ice conditions.

Daily Gauge Height and Discharge of Mossv River below Fork River, for

1914.

' [Drainage Area, 3,950 square miles.]

Day.
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^^loNTHLY Discharge of ^Mossy River below Fork River, for the year 1914.

[Drainage Area 3,950 square mUes.]
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Discharge Measurements of Fork River at Fork River, 1913-14.

Date.
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mark set to arbitrary datum and located on the top of a bolt on the northwest
side of the traffic !:>ridge just below the Canadian Northern Railway bridge.

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, and permanent. The right bank is low, wooded, and liable to over-
flow. The left bank is high and not liable to overflow.

Discharge Measurernents.—^Meterings are taken from the downstream side

of the bridge and cover a range in gauge height of 6-6 feet.

Accuracy.—The discharge curve is well defined between gauge heights
99-5 and 101-7, between gauge heights 101-7 and 105-0 the discharge curve
is not well defined.

Discharge ^Measurements of Vallej^ River at Vallev River, 1912-14.

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean

Velocity.
Gauge
Height. Discbarge.

1912

Oct. 25

1913

Feb.
Apr.
Apr.
Apr.
June
June
July
July
Aug.
Aug.
Sept.
Oct.
Nov.
Dec.

1914

Jan.
Mar.
Mar.
Apr.
Apr.
Apr.
May 26
July 3

July 29
19

8
3

31

Aug
Sept.
Oct.
Oct.
Nov. 21

Dec. 8

W. G. Worden.

A. Pirie
A. Pirie
A. Pirie.

A. Pirie.

E. Bankson...
G. Ebner
A. Pirie

A. Pirie

G . Ebner
W.J. Ireland.
W.J. Ireland.
C.O.Allen...
C.O.Allen...
C.O.Allen...

C.O.Allen....
D. B. Gow....
C.O.Allen....
C.O.Allen....
CO. Allen...
C.O.Allen....
C.O.Allen....
C.O.Allen....
W.J. Ireland..
A . Pirie
H.Boyd
M. S. Madden.
M. S. Madden.
F. S. Smith...
C. O.Allen....

1,196

1,462
1,186
1,186
1.186
1,469
1,186
1,496
1,496
1,196
1,469
1,469
1,435
1,374
1,375

1,375

1,496
1,497
1,497
1.497
1,497
1,760
1.919
1,940
1,919
1,911

1,912
1,180
1,912

Feet.

45
157
157

154
56
54
193
119

53
60
52
51

49
51

No flow.

Sq. ft.

80
609
608
586
147
127
778
525
128
163

99
85
69
46

9
155

155

155
170

114
60
58
42
53
60
32
36

Ft. per sec.

204

0-25
3-78
4-10
3-71

201
1-48
3-86
411
1-64
2-46
109
0-82
0-47
0-26

0-42

0-33
2-36
2-39
2-41
2-25
1-30
0-39
016
0-2«
015
0-26
0-34
0-24

Feet.

101-64

101-30
104-87
104-87
104 "3

101-50
101-13
106-10
104-65
101-10
101-69
100-51
100-32
10001
99-95

10014

100-35
101-59
101-57
101-56
101-52
100-72
99-78
99-54
99-M
99-53
99 68
99-61
99-40

Sec. -ft.

321

20
2.300
2,244
2,182

296
188

3,006
2,163
209
399
107
69

32

»

12»

H
«0

«3

367
372
375
392
148

23
»
12
8
16
Ml
*9

'Open water at Moction.

'Moasuroim-nt tukon under ice conditions.
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Daily Gauge Height and Discharge of Valley River at Valley River, for 1912.

[Drainage area, 1,028 square miles.]

Day.
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Daily Gauge Height and Discharge of Valley River at Valley River, for 1913.

(Drainage area, 1,028 square miles.]

Day.
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Daily Gauge Height and Discharge of Valley River at Valley River, for 1914.
[Drainage area, 1,028 square miles.)

Day.
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Monthly Discharge of Valle}* River at Valley River, for the years 1912-14.

[Drainage area, 1,028 square miles.;
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Records Available.—Records of daily gauge height have been obtained for

the period October 18, 1912. to the 1st of December, 1914, with omissions during

the winter periods. Estimates of daily discharge have been obtained for the

same period.

Drainage Area.—The drainage area of the Ochre- river above Ochre river is

250 square miles.

Gauge.—A 9-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 bench-mark set at arbitrary datum, and which is the

head of a nail driven into a r2-inch poplar stump opposite station 1-f- 55, and is

blazed on two sides.

Channel.—The channel just above the section is divided by a pile bent
which supports the bridge. For 50 feet above and 300 feet below the station

the channel is straight. The bed of the stream is of sand and gravel with a
vegetable growth. The banks are low and wooded and liable to overflow at

high stages.

Discharge Measuremeyits.—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.

Accuracy.—Between gauge heights 99-5 and 101-3 the curve is well defined,

between 101-3 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, 1912-14.

Date.
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Daily Gauge Height and Discharge of Ochre River at Ochre River, for 1912.

[Drainage area, 250 square miles.]

Dav "
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Daily Gauge Height and Discharge of Ochre River at Ochre River, for 1913.
[Drainage area, 250 square miles.]

Day.
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Daily Gauge Height and Discharge of Ochre River at Ochre River, for 1914.
[Drainage Eirea, 250 square miles.)

Day.
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Monthly Discharge of Ochre River at Ochre River, for the years 1912-14.

[Drainage Area, 250 square miles.]
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TRIBUTARIES OF LAKE WINNIPEG FROM THE WEST.

General.—The rivers coming under this head are the Saskatchewan and
the Fairford, though they are included in that part known for administration
purposes as the District West of Lake Winnipegosis.

The Saskatchewan is very important from a navigation, reclamation, and
power standpoint. The Fairford is also important, and to some extent for the
above reasons. Its chief importance is that it forms the only outlet of lake

]Manitoba and through it all the other lakes, lake Winnipegosis, lake Dauphin,
Swan lake, and Red Deer lake are drained.

SASKATCHEWAN RIVER.

The Saskatchewan river is one of the principal tributaries of lake
Winnipeg; it flows into that lake near the northern end, and drains a large

territory to the west of the lake. The total drainage area is 155,000 square
miles, extending from the summit of the Rocky mountains eastward to lake
Winnipeg. There are two main branches of the river, known as the north
and South Saskatchewan. The North branch heads in the North Rockies
southwest of Edmonton, and flows generally east to irs junction with the
South branch about 50 miles east of Prince Albert. The tributaries entering the
river from the north are small, as the northern limit of the basin follows the
river itself closely. The South branch is formed by the junction of the Bow
and Old Man rivers, and below the junction of these two the Red Deer enters.

In the province of Manitoba the country' adjacent to the river is low lying

and swampy, a considerable portion of the land being liable to flooding during
high water. Near the mouth the river enlarges into two lake-like expanses
known as Cedar lake and Cross lake, from the latter lake the river flows into

lake Winnipeg. Cross Lake rapids, Red Rock rapids, and Grand rapids

occurring in this stretch of the river.

In Manitoba the river has an average width of 1,000 feet, though above
Grand Rapids a minimum width of 500 feet occurs. The river bottom above
Cedar lake is composed of clay and gravel; below that point limestone ridges

occur and the bottom is covered with boulders. Valuable timber is to be found
along the river at various points, but, generally speaking, as the lake is

approached the growth becomes stunted, being for the most part second-growth.
Above Grand rapids the river is navigable at certain stages, and steamers

have been operated as far upstream as Edmonton. At present all navigation
below Pas is confined to gasoline launches and similar small craft.

Considerable work in the way of reconnaissance and detailed surveys for

various purposes 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 e.stablished by the Manit()l)a Hydrographic Survey, one at Pas anil the
other at the head of Grand rapids.

Saskatchewan River at Pas.

History.—The station on the Saskatchewan river at Pas wa- lu-i r-taii-

li.shed by W. G. Worden on OctoIxT 21, I'.H'^. On May 27. lOKi. a new sov-tion

at Pas was cstablisiicd by 1']. Banksim, and this station has hren in operation
sinc(! that date.

Location of section. Tlic first station was U>cateil :ilt(»ut a tiuartfr of a
mile below the site of the Hudson May Railway Itriiige at l*as. On May 27,

1013, this section was moved upslicani to the downstream siile i>f tlie Hudson
25f— 16
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Bay Railway bridge at Pas. The initial point is located on the hand-rail

near the south end of the bridge on the downstream side, and is vertically above

the river face of the south abutment. It is painted white and marked "0+00
I.P."

Records Availahle.—Records of daily gauge height were kept at various

intervals from the early part of 1911 till the end of 1914. From October 21,

1912, to the end of 1914, the gauge heights are rather more continuous. Esti-

mates of daily discharge have been computed for the periods covered by daily

gauge heights from October 21, 1912, to the end of 1914.

Drainage Area.—The drainage area tributary to the Saskatchewan above

Pas comprises the greater portion of Western Canada lying between parallels

49 and 54 north latitude and between the Rocky mountains and lake

Winnipeg. The total area is 149,500 square miles.

Gauge.—A 9-foot vertical staff enamelled gauge has been fastened to the

downstream side of the first pier from the south bank and 10 feet above the meter-

ing section. The gauge is referred to Department Public Works, No. 79, which

is a cross on a copper plug set on the west side of the south abutment of the

Hudson Bay Railway bridge, and is about 3 feet from the ground level. It is

marked D.P.W. B.M. No. 79.

Channel.—The river is divided by the bridge piers into six channels at low
water and eight channels at high water. For 1,300 feet above and 2,700 feet

below the section the channel is 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 nbt liable to overflow, the left bank is

low and liable to overflow at high stages.

Discharge Measurements.—Tha discharge measurements were taken from a

boat on the first section established. Since May, 1913, the meterings have been

taken from the downstream side of the Hudson Bay Railway bridge.

Accuracy.—The discharge curve for the station is well defined between
gauge heights 818-5 and 822-7, 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 according as the river is on a

rising or a falling stage. Above gauge height 827-0 and below 818-5 the dis-

charge curve is fairly well defined.
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Discharge Measurements of Saskatchewan River at Pas, 1912-13-14.

Date.
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Discharge Measurements of Saskatchewan River at Pas, 1914.

Concluded.

Date.
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Daily Gauge Height and Discharge of Saskatchewan River at Pas, for

1913.
[Drainage Area, 149,500 square miles.]

Day. —
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Daily Gauge Height and Discharge of Saskatchewan River at Pas, for 1914.
[Drainage Area, 149,500 square mile.?.]



MAyiTOBA HTDROGRAPHIC SURVEY 2.~1

SESSIONAL PAPER No. 25f

Monthly Discharge of Saskatchewan River at Pas, for the years 1913-1-i.

[Drainage Area, 149,500 square miles.)

Month.

DiSCHABGE IN SecOND-FeET. Run-off.

Maximuia. 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.

January
February . .

.

March
April
May
June
July
August. ....

September.
October
November.
December.

.

The year.

1913.

1914.

62,700
58,000
63,800
63,000
55,100

45,300
44,200
55,900
54,800
32,100

15,500
15,500
16,500

134,200
53,800
50,400
60,400
58,100
44,800
125,000
114,000
18,000

0037
0037
0043
0-229
0-355
0-337
0-404
0-388
0-300
0-170
0-094
0-054

0-043
0-039
0-050
0-256
0-409
0-376
0-466
0-448
0-335
0-1%
0-105
0062

58,100
54,600
59,600
55,700
27,400
23,500
25,200
9,450

41,100
38,800
54,900
27,400
23,500
18,500
9.600
6,550

30,516

'6,000

15,000
14.500

125,000
44,400
45,100
58.394
40,400
25,210
20,658
17,200
8,700

0-204

0-040
0-034
0030
0-167
0-297
0-301
0-391
0-270
0-169
0-138
0-115
0-058

2-785

0-046
0-035
0035
0-186
0-342
0-336
0-451
0-311
0-189

159

128
0-067

25,047 0-167 2-285

338,200
305,500
399.700

2,035.000
3,270,400
2,995,500
3,714,100
3,571,100
2,665,800
1,537,200
833,100
491,900

22,157,500

368,900
277,700
276,700

1,487,600
2,730.000
2.681.200
3,592,100
2.4&1.100
1,501,300
1,270,300
1.023.500
534.900

18,228.300

Note.—lEstimated

.

Saskatchewan River at the Head of Grand Rapids.

History.—This station was estabhshed by E. B. Patterson on July 31, 1012,
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 located 640 feet below the Hudson's Bay Com-
pany's wharf, situated at the upper end of their tramway and 3,200 foet above
the head of (Jrand rapids. The initial point is a hub at the top of the h ft bank.
It is referenced to the end of a traverse line runuiufj; from the Hiulson's Bav
Company's tramway.

Records Available.—Records of daily gauge height exti'Uil over the period
August 3, 1912, to November 0, \\)\'.i, during the openwater season. From
November 7, 1913, to September 5, 1914, a record of continuous gauge heights
has been taken. l*]stimates of daily discharge have been prepareil for the
following periods: Augu.st 1 to November 30, 1912; May 19 to November 1 1.

1913; and April 23 to Sei)tember '), 1914. Dilliculty has been experienceil in

securing gaug( height re.-ords during the winter months.
Draiiiiujf /1/Trj. —The drainage area of the Saskatchewan ri\er alu>ve the

head of (Irand rapids is If)'),!!)!) sipiare miles.

(idUfic. A '.Moot vertical slaff enamelled gauge has lu-en plated at the eiul

of the section and fastened to a crib which acts as a retaining wall for the l>;ink.

Prior to this gauge being plaeeil. t)ne w.as seenri'd to the ilotk i>t tlie Hudson's
liay Company, about 501) i'eel above the >eftitin, anil it i^ tt) ihis gauge that tbo
records given :tii' ret'erretl.
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Channel.—For 800 feet above and 500 feet below the section the 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 banks are high, covered with scrub, and are

not liable to overflow.

Discharge Measurements.—Discharge measurements are made from a 20-foot

skiff which is located on the section by means of a tagged line stretched across

the river.

Accuracy.—The discharge curve is only fairly well defined between the

extreme limits of gauge heights, which are 786 • to 789 • 4. Owing to the hj^draulic

gradient the section may be considered an open-water one, as very little ice forms

at this point during the winter season.

Discharge Measurements of Saskatchewan River at Grand Rapids, 1912-13.

Date.
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Daily Gauge Height and Discharge of Saskatchewan River at Head
Grand Rapids, for 1913.
[Drainage Area, 155, 100 square miles.]

Day.
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Daily Gauge Height and Discharge of Saskatchewan River at Head Grand
Rapids, for 1914.
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^Monthly Discharge of Saskatchewan River near Head of Grand Rapids,
for the years 1912-14.

[Drainage Area, 155,100 square miles.]

Month.

Discharge ix Secoxd-feet.

Maximum. Minimum Mean.
Per

square
mile.

Rxrs--OFF.

Depth in

inches on
Drainage
Area.

Total
in acre
feet.

1912.

August
September.
October
November.
December..

The period

.

1913.

May
June
July
August
September.
October
November.
December..

The period.

1914.

May
June
July....
August

.

The period.

61,900
66,700
74,000
38,800

46,900
61,100
38,900
11,700

51,800
64,500
63,000
27,200

0-334
0-416
0-406
0-175

11,700

48,500
55,900
.56,800

55,000
39,800

45,300
45,800
54,400
40,200
26,000

144,900

45,900
50,700
55,200
46,800
.33, 100
120,000
112.000

0-333

0-289
0-296
0-327
0-356
0,302
0-213
0-129
0-008

56,800

48,500
36,500
48,200
54,600

26,000

24,700
28,500
35,200
26,600

38,600

32,200
32.700
42,200
40, SOO

0-240

0-207
0-211
0-272
0-263

54,600 24,700 37,000 0,238

0-385
0-464
0-468
0-193

1-512

0-333
0-330
0-377
0-410
0-337
0-246
0-144
0-010

2-187

0-239
0-235
0-314
0-303

1091

3,185,100
3,838,000
3,873,700
1,618,500

12,515,300

2,760,800
2,730,000
3,117,400
3,394,100
2,784,800
2,035,200
1,190,100
737,900

18,750,300

1,979,900
1,945,800
2,594,800
2,508,700

9,029,200

Note.— lEstimated.

FAIRFORD RIVER.

The Fairford riv("r forms the outlet of hike ^lanitoba. It empties into hike
St. Martin, which in turn is drained by the Daujihin river. The Fairford river
is quite short, a hdvc-hke expanse known as hike Piiu'inuta occurring between lake
Manitoba and lake St. Martin.

Lake Manitoba, which has an area of 1,711 square miles, forms the basin
into which drains practically all the territory lying; between the Assiniboine and
the Saskatchewan rivers and east of the liiding, Duck, and Porcujiine nu)un-
tains. The soil is generally clay, and suitable to agriculture. A eonsiiler-

able proportion of Ihc area is timbered, and in certain scvtions rOv'k out-
crops occur. Numerous lakes are also to be found; among tlu'se are lake
Winnijx'gosis, lake ])aui)hin, \ivd Deer lake, Swan lake, and many t)llier varying
in size from mere pontls to lakes of the size mentioned.

The banks of the Fairford river vary from '.\ to 10 feet in height. At the
upper or lake Manilob;i end 1 hey are well defined, gradually llattening tuil below
I'^airford until 1he\' open oul into wide low-lying marshy grouml in (lie \ieinity
of lake IMnemuta. Helow this lake Ihey are somewhat higher, but again chang»>
until they merge with the low swampy shores of lake St. .M.artin.

The [''airford river varies in width from ')()() to 900 feet and at tw») points,
one about one-half mill* below the outlet (»l" lake Manitoba. Hows ovtT a low
limestone ridge or bar.
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Some surveys of the river have been made by the Department of Public
Works with a view to improving it for navigation purposes. In addition to

this a water-power reconnaissance survey was m.ade in 1913 by the Manitoba
Hj^drographic Survey.

Fairford River at Fairford.

History.—This station was established by G. H. Burnham on June 27, 1912,
and has been in continuous operation siiice that date.

Location of Section.—The metering section is located on the downstream
side of the Canadian Northern Railway bridge which crosses the Fairford river

at Fairford and is 2| miles below lake ^Manitoba. The initial point is located

on the north abutment of the bridge on the downstream side.

Records Available.—Records of dailj' gauge height have been obtained from
June 27, 1912, to the end of December, 1914. 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 ^Yinnipegosis,

and is 31,900 square miles.

Gauge.—A 6-foot vertical staff enamelled gauge is fastened to the first bridge

pier from the left bank and is referred to Canadian Northern Railway datum.
Channel.—The channel is straight for 400 feet above and 500 feet below

the section. It is divided by the fifteen bridge piers into sixteen sections at all

stages. In 1914 the bridge was replaced by a steel structure resting upon
the piers which divide 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* Canadian Northern Railway bridge, the station being an open-
water station the year round.

Accuracy.—Owing to the wind effect on lake ^Manitoba, and the consequent
range in stage and its effect upon the slope of the river, it has not been possible

to obtain a discharge curve for this section.

Discharge ^Measurements of Fairford River at Fairford, 1914.

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean
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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. They
drain the territory to the west of the watershed of the Great lakes and Hudson
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, continuous records of discharge are available for the Brokenhead and
Manigotagan; for the Berens and Pigeon rivers, individual meterings have been

obtained.

BROKENHEAD RIVER.

The drainage basin of tha Brokenhead river is in the narrow strip of

country between the basin of the Winnipeg and Whitemouth rivers on the

east, and the Red river on the west. It flows northwesterly and empties into

lake Winnipeg.
The drainage area is 910 square miles, the basin being 22 miles in width at

che widest point, and approximately 75 miles long. The greater portion is low
lying and swampy, though at the lower end part has been placed under cultivation

by the aid of drainage work. The whole area is capable of being placed in a

producing state if drainage methods are employed.
The banks are low, and the stream-bed is of clay with boulders occurring

in some sections.

Brokenhead River at Sin not.

History.—The station on the Brokenhead at Sinnot was established by
G. H. Burnham on May 30, 1912.

Location of Section.—The sev-tion is located on the downstream side of the

traffic bridge, and is 900 feet northeast of the Canadian Pacific Railway station

at Sinnot, The initial point 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.
Records Available.—Records of daily gauge height have iieen secured for the

periods June 8 to November M), 1912, April 29 to November 30, 1913, and April

13 to December 31, 1914. A number of meterings have also been secured and
estimat(!s of daily discharge have ix'en prepared for the above perioils.

DraiiuKjc Area.—The drainage ari'a trilnilary to tiie Brokenhead alune
Sinnot is 530 sijuare miles.

Gauge.—A vertical staff" enamelU'd gauge is fastened ti> a i)ile of the briilge

opposite .station 12-5 on the meter .section. The gauge is referred to a bench-
mark, consisting of a nail driven into the blazed face of a tree and referenced,

59 feet southwest from llie initial jjoint.

Channel.— For MM fe<'t above and :>()() iVct below the meter seetion the

cluuiiiel is straight. Tlie riv<'r is confined to one channel ;it all stages, hut is

divided into four sections hy tlu' three pile bj'uts supporting th«* bridge. The
bed of the stre;ini is ol" gravel and boulders and perni:mei\t. The lianks are

fairly high and eonipar.'it Ively free from overflow.
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Discharge Measurements.—The discharge measurements are made from the

downstream side of the traffic bridge.

Accuracy.—For the open-water season the discharge curve is well defined

between gauge heights 91-2 and 92-5, between gauge heights 92-5 and 94-2 the

curve is fairly well defined. For winter conditions a fairly well defined curve

has been obtained for the range in gauge height 89-8 to 91-0.

Discharge Measurements of Brokenhead River near Sinnot, 1914.

Date.
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Daily Gauge Height and Discharge of Brokenhead River near Sinnot, for
1912.

[Drainage Area, 530 square miles.]
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Daily Gauge Height and Discharge of Brokenhead River near Sinnot, for

1913.
[Drainage area, 530 square miles.]

Day.
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Daily Gauge Height and Discharge of Brokenhead River near Sinnot, for

1914.
[Drainage area, 530 square miles.]

Day.
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Monthly Discharge of Brokenhead River near Sinnot, for a period of the year
1914.

[Drainage area, 530 squart
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oak, birch, and poplar. In the upper part a fringe of good spruce timber is

to be found Vjordering the lakes.

In 1913 a reconnaissance survey of the power possibilities of the river was
made by a partj' sent out bj' the Manitoba Hydrographic Survey.

Manigotagan River at Wood Falls.

History.—The station on the Manigotagan was established on December 21,

1912, by G. J. Lamb, and has been operated .since that date.

Location of section.—The meter section is located 200 feet above the first

falls known as Wood falls; it is about 1 mile northeast of the Manigotagan
post office, and 3 miles from the large island at the mouth of the river. The
initial point is m irked by a spike driven into a 12-inch tree, which is blazed
and stands near the water's edge on the left bank.

Records Available.—A record of daily gauge height has been secured for

the periods April 19 to October 31, 1913,' and April 18 to November 15, 1914.

Estimates of daily discharge have been computed for the same period.

Drainage Area.—The drainage area tributary to the Manigotagan above
the section is 375 square miles.

Gauge.—Two gauges are in operation at this point, the first is a 3-foot

vertical staff enamelled gauge fastened to a 2-by 4-inch scantling, which is

driven into the river-bed 135 feet below the meter section, and in a small bay
near the right bank above the falls. The second is a 3-foot vertical staff enamelled
gauge fastened to a 2- by 4-inch scantling which is secured to the perpendicular
rock face on the right shore 100 feet below and facing Wood falls. Both gauges
are referred to a V)ench-mark which is located on a horizontal ledge of rock
10 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

300 feet above and 100 feet Ijelow the section. The banks are high and wooded
and not liable to overflow.

Discharge Measurements.—Discharge measurements have been taken at this

point by means of a canoe which is kept on the section 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 defined.

DiscHAKGE Measurements of Manigotagan River above Wood Falls

1912-14.

Dale.
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Daily Gauge Height and Discharge of Manigotagan River above Wood
Falls, fcr 1913.

[Drainage area 375 square miles.]

Day.
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Daily Gauge Height and Discharge of Manigotagan River above Wood
Falls, for 1914.

[Draiaagj area. 37.5 s^jaie mibs ]

Day.
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Monthly Discharge of Manigotagan River above Wood Falls, for the years
1913-14.

[Drainage area, 375 square miles.)

Month.

DiSCH.VRGE IN SeCOXD-FeET.

Maximum. Mean. Per square
mile.

Run-Off.

Depth
in inches

Drainage
area.

Total in

acre-feet.

January
April
May
June
July
August
September.
October

The period

.

249
476
468
336
122
110

110

292
217
122

68

'130

1200

427
311
172

96
81

0-347
0-533
1-138
0-829
0-458
0-256
0-216
0-279

48 0-507

0-400
0-595
1-312
0-925
0-528
0-295
0-241
0-322

4-618

8,000
1 1 , 900
26,300
18,500
10,600
5,900
4,820
5,300

91,320

February . .

.

March
April
May
June
July
August
September.
October
November.
December..

1914.

The period

265
529
617
201

109

375

109
201

201
109

'40

140

'80

183

345
424
139
96

239
'120

'90

163

0-107
0-107
0-213
0-488
C-920
1131
0-371
0-256
0-637
0-320
0-240

0-435

0-112
0-123
0-238
0-563
1-026
1-304
0-428
0-286
0-734
0-357
0-277

5-448

2,220
2,460
4,7.50

11,300
20,500
26, 100

8,550
5,700
14,700
7,1,50

5,550

108,980

Note.—Data insufficient to estimate discharge for February, March, November and December, 1913, and January,
1914. All marked thus (') Estimated.

Berens River.

The Berens river enters lake Winnipeg from the east, about 140 miles
north of Fort Alexander. It is the most important tributary of the lake enter-

ing from the east, with the exception of the Winnipeg river. It has a drainage
area estimated to be'7,800 square miles, and a length of approximately 300
miles. The headwaters lie near the height of land which forms the south and
west limits of the Severn and Albany drainage basins. Many lakes are to be
found in the district, though their areas are not well defined, as they are in

unsurveyed territory.

The country drained is typical of the Laurentian formation, abounding
in muskegs and swamps, and the rock frequently outcrops. These rock out-

crops form barriers across the river and are the reason for the numerous falls

and rapids to be found on the river. Som,e 52 falls and rapids occur between the
first fall, 5 miles from the mouth, and Family lake, and these vary in height
or drop between 3 or 4 feet and 40 feet.

Family lake also forms the source of the Pigeon riv(M-, which parallels the

course of the Berens and empties into lake Winnipeg a few miles south of the
mouth of the former river.

The Berens river was examined by a party sent out l)y the Manitoba
Hydrographic Survey to determine its power possibilities. This survey revealed

the fact that there are a number of feasible sites on the river.

The country is not heavily timbered, but is covered with a growth of small

spruce, poplar, birch, and scrub oak. There is little merchantable timber to

be found along the river.



MA\ITOBA MYDROGRAPHIC SURVEY 247

SESSIONAL PAPER No. 25f

Discharge Measurements of Berens River above Little Grand Rapids, 1914.

Date.
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mouth is approached, :he drop in the river not being as distinct but more in the
nature of swdfts 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 East river, and the latter then expands into Pipestone
lake. The junction of these two branches occurs in Cross lake. Below that
point are Sipiwesk, Split lake, and Gull lake. The 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 Gull, 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 Bay railway there has been considerable
activity along the river. The timber growth is scattered, including spruce,

birch, and poplar, and it is claimed that the clay soil to be found is very fertile.

. A reconnaissance survey of the river was made by the late William Ogilvie

in 1910 for 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 Hydrographic Survey above
Manitou rapids, and this has been operated since that time.

Nelson River at Manitou Rapids.

History.'—This station was established by G. J. Lamb on July 18, 1914.
Location of Section.—The meter section is located at a point 3| miles

upstream from Manitou Landing, and 4 miles above the Shell rapids. The
initial point is marked on a sloping face of rock northeast of the gauge and is

a wooden plug driven in a 1^-inch hole drilled in the rock.

Records Available.—Records of daily gauge height were secured from July
2 to October 14, 1914, and a number of discharge measurements were taken
over the same period.

Drainage Area.—The drainage area tributary to the Nelson river is

450,000 square miles, of which 24,000 square miles lies below Manitou rapids.

The river drains lake Winnipeg into Hudson 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.

Gauge.—The gauge is a vertical staff enamelled gaug", fastened to a 6-inch
spruce post 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 bench-mark
which is marked by a triangle painted in red on the face of the rock near the
initial point and marked "M.H.S. B.M." The datum of the bench-mark is an
assumed elevation.

Channel.—For 1,500 feet above the section, and 8,000 feet below, the
channel is straight. The river is confined to one channel at all stages, and has
a depth on the section varying between 20 and 69 feet. The bed of the stream
is of gravel and boulders and not liable to shift. The current is swift and the
banks are high and wooded and not liable to overflow.

Discharge Measurements.—The meterings are made from a canoe held on
the section by means of a stay line stretched across the river and supported on
floats.

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.
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Discharge Measurements of Nelson River at Manitou Rapids, 1914.

Date. Hydrographer.
Meter
No. Width.

Area of

Section.
Mean

Velocitj'.
Gaage
Height. Discharge.

1914
July 18

Aug.

Sept.

25
3

4

4
7

8
10
11

15
17

21

24
24
5

7

7

24

G. J. Lamb.
Feet.

918
916
916
916
916
916
915
916
916
915
916
912
913
913
909
908
908

Sq. ft.

34,490
33,4&4
34,719
34,755
34,755
34,665
34,573
34,665
34,665
34,723
34,723
34,628
34,449
34,442
34,083
34,253
34,253
34,253

Ft. per sec.

301
2-60
2-71
2-65
2-72
2-77
2-78
2-74
2-72
2-65
2-67
2-74
2-58
2-67
2-57
2-63
2-68
2-65

Feet.
93-13
92-87
92-89
92-84
92-84
92-79
92-74
92-80
92-80
92-69
92-71
92-59
92-41
92-44
92-04
92-21
92-20
92-21

Sec.-ft.

103,736
87,088
94,084
92,083
94,508
96.179
96,228
95.043
94.206
91,928
92-775
94,861
88,931
91,9S5
87.542
89.956
91.806
90.837

MISCELLANEOUS METERINGS.

In a number of cases where stations were established, after one or several
meterings were taken, it was found that the location was unfavourable, 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 taken.

In other cases, sufficient information was not obtained to properly define
a discharge curve, though the records 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 are secured, estimates of daily discharge
will be made.

Records are published under the heading "Miscellaneous Meterings," where
discharges obtained under above conditions may be of some immediate value.

Discharge Measurements of Rainy Lake Feeders
1912.

Miscellaneous Meterings,

Date.
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Discharge Measurements of Middle Lake Outlet River at Darlington Bay,
1912.

Date.
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Discharge Measurements of Whiteshell River at Jessie Lake, 1912.

Date.



252 DEPARTMEXT OF THE INTERIOR

6 GEORGE V, A. 1916

Discharge ^Measurements of Seine River at St. Anne des Chenes, 1912.

Date.
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Discharge Measurements of Whitemud River at Gladstone, 1914.

Date.

1914.

Jan. 18

Hjdrographer.

E. J. Budge.

Meter
No.
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Discharge Measurements of Pigeon River below Sturgeon Falls, 1914.

Date.
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Discharge Measurements of West Branch of Nelson River near Wishkv
Jack Portage, 1913.

Date.
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Discharge Measurements of Nelson (East Branch) River at Sea Falls, North
Channel, 1913.

Date.
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PART III.

HYDROGRAPH GAZETTEER OF LAKES AND RIVERS
IN THE PROVINCE OF MANITOBA.

This list of lakes and rivers cannot be considered complete, but is

compiled from all available sources of information, such as Government
maps and surveys, local knowledge, etc. Most of the names are those adopted
by the Geographic Board of Canada, others being merely local names. The
areas of the different lakes and drainage areas of the streams have been
given as far as possible, but owing to the fact that a great many of them lie in

wholly unsurveyed territory, the figures can only be considered approximate,
but are based upon the b^st maps available.

Antler Creek.—Tributary of the Souris, rises in the vicinity of Manor and
flows southeasterly, joining the Souris in Tp. 2, R. 27, W.P.M.

Armit River.—Flows into Red Deer lake. Has its source in a small lake in

Tp. 42, R. 30, W.P.M.
Assiniboine River.—Has its source in the province of Saskatchewan in the

southeasterly slopes of Nut mountain adjacent to the headwaters of the Red Deer
river. From here the river flows in a southwesterly direction until it crosses the
boundary between Saskatchewan and Manitoba, where it bends southward
and follows this direction until approximately in the latitude of Brandon,
where it assumes an easterly bearing, and this general direction is followed
to a point where it joins the Red river in the city of Winnipeg.

The total drainage l)asin of the Assiniboine covers an area of 59.550 square
miles. Of this area approximately 8,800 scjuare miles lie in the state of North
Dakota, 37,700 miles in the province of Saskatchewan, and 13,050 miles in

the province of Manitoba.
The principal tributaries of the river are the Qu' Appelle, the Souris, the Shell,

and the Little Saskatchewan.
The drainage entering the river in the lower hundretl miles of its course is

very slight, as the basin is confined Ix'tween the watersheds of the Red river and
lake Manitol)a.

Above the city of Brandon a large increase of the incoming drainage is

noticed, and in its ujjper course the river is continually U'd by springs, anil

streams draining the numerous small lakes with which the upi)er basin is dotted.

Atlidpdpu.skow Lake.—Has an area of 107 square miles. The waters of

this lake discharge i^nto Goose lake, and through the (Joose rivt'r into Namtw
lake, an expanse of the Saskatchewan river.

Aliknineq Lake or Cledrwdtcr Lake.—lAv^ in T])s. 5S and 59, K. 24 and 25.

W.P.M. It has an area of 9() stjuare miles. It drains through Gorniorant lake

:ind Moose lake into the Saskatchewan river.

livdver Creek.— Flows into lake Winnipeg from the east in T]). iM, 1{. 5.

K.P.M.
liedverhill Lake. Is an expanse of Ishind Lake ri\er, wliiili drains Island

lake into (iod's lake, forming a part of the Hay river drainage system. It lias

an area of approximately 77 sipiare miles.

liildiKjir river.—Flows east, emptying into lake \\ innii)eg snuth oi Spidt r

island.

Ii(r(n.^ h'inr. lias its source on the lieiglit of land lietwej-n the great lakes

and Hudson l»a>', drains Sn.ake lake, lvo.k\ Uland lak«-, I'Mslung lake, and

25«»
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Family lake, flows into lake Winnipeg from the east. Mouth in Tp. 39, R. 3,

E.P.M. Has power possibilities. No determination has been made of the
size of the drainage area, the territory being unsurveyed.

Big Black River.-—Flows west emptying into lake Winnipeg near the north
end.

Big Grass River.—Flows easterly into Big Grass marsh, joining the latter

in Tp. 17, R. 11, W.P.M.
Birch Lake.—In Tp. 13, R. 14, E.P.M. forms part of the drainage system

of the Whiteshell river.

Birch River.—Tributary of the Whitemouth, rises in a small lake in sec. 3,

Tp. 7, R. 14, E.P.M., and flows northwesterly, joining the Whitemouth in sec.

10, Tp. 10, R. 12, E.P.M.
Birch River.—Rises in Swan lake and flows northeasterly, emptying into

Saskeram lake, which lies just to the west of the junction of the Carrot and the

Saskatchewan rivers.

Birdfail Creek.—Tributary of the Assiniboine, rises on the southwestern
slope of the Riding mountains and flows southwesterlv into the Assiniboine

in Tp. 15, R. 27, W.P.M.
Black River.—Flows into lake Winnipeg from the east in Indian reserve

No. 9 or Tp. 22, R. 9, E.P.M.
Bloodvein River.—Flows into lake Winnipeg from the east, mouth in Tp.

32, R. 6, E.P.M. It drains territory that is almost entirely unsurve3^ed, so

that its drainage area is indeterminate.

Bosshill Creek.—Flows easterly through Virden and empties into the

Assiniboine in Tp. 10, R. 25, W.P.M.
Brokenhead River.—Drains into lake Winnipeg in Tp. 16, R. 6, E.P.INI.

The drainage area above Sinnot is 530 square miles.

Burntwood Lake.—Forms one of the sources of the Burntwood river. It

belongs to 'he Nelson River drainage basin, and has an area of 67 square miles.

Burntwood River.—Is a tributary of the Nelson. Ic joins the latter in

Split lake. It rises in Reed lake which lies almost due north of Pas, and
drains that lake. Limestone Point lake, Burntwood lake. Three Point lake.

Footprint lake, Wuskwatin lake and Pipe lake. There are power possibilities

en this river.

Butnau Lake.—Discharges through the Butnau river into the Nelson river.

It has a drainage area of 5-4 square miles.

Butnau River.—A small tributary of the Nelson, which flows into the latter

from the east, about midway between Gull and Kettle rapids. Moose Nose
lake and Butnau lake are drained by it.

Carrot River.—A tributary of the Saskatchewan. It has its source in a

number of small streams south of the Saskatchewan, and flows northeasterly

emptying into that river 2 miles west of Pas.

Catfish Creek.—Drains large swamp lying between the Brokenhead river

and Lac du Bonnet, flows northerly into Traverse bay in Indian Reserve No. 3.

Catfish Creek.—Flows into lake Winnipeg at Catfish point in Tp. 36, R. 4
E.P.M.

Cedar Lake.—Is an expanse of the Saskatchewan river, just above Grand
Rapids. It has an area of 340 square miles. It forjns a natural regulating basin
for the Saskatchewan river, its influence upon the discharge of that river being
quite marked especially during high and low stages.

Child's Lake.—Lies in Tps. 30 and 31, R. 26, W.P.M. It forms the head-
waters of the Shell river. The area of the lake is 5 square miles.

Churchill River.—Is one of the largest rivers in the province. It flows in

a general northeasterly direction and empties into Hudson l)ay at Fort Churchill.

The country drained bj' the Churchill lies generally north of latitude 55 and
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south of latitude 59; to the west the territory extends to 112 west longitude,

being approximately 114,000 square miles in extent. Contained in this territory

there are a number of large lakes. Owing to the fact that practically all of the

territory drained is in unsurveyed territory, a more definite description of the

drainage area is not possible. The larger of the lakes drained by this river

are: Lac le Ronge, at an elevation of 1,225 feet above sea-level; Reindeer lake,

which is drained into the Churchill by the Reindeer river, lies at elevation 1,150;

Wollaston lake is on the height of land between the Arctic drainage area and the

Hudson ba}', at an elevation of 1,300 feet, the best available maps indicate

that the waters of this lake flow both to the Arctic and to the Hudson bay; and
Isle la Cross at an elevation of 1,330 feet above sea-level. Going down the

stream the other lakes drained are: Cold lake, Gren\dlle lake, Southern Indian

lake, and Northern Indian lake. In addition to these there are a great many
others, but since they are more in the nature of expanses of the river they are

not individually named.
Clear Creek.—Tributary of the Minredosa river, it drains Clear lake and

flows westerlv joining the ]\Iinnedosa in Tp. 20, R. 20, W.P.M.
Clear Lake.—In Tps. 19 and 20, R. 18 and 19, W.P.M. , has an area of 14

square miles, and forms one of the sources of the Little Saskatchewan. It is

being utilized as a storage basin in connection with the regulation of flow on the

Little Saskatchewan.
Clearwater River.—Is a tributary of the Nelson, draining Clearwater lake.

It flows due west joining the Nelson below Whitewater falls.

Clearwater Lake.—Drains through Touchwood lake into God's lake. It

has an area of 23 square miles and belongs to the Hay River drainage system.

Cook Creek.—-Tributary of the Red river, flows northwesterly and joins the

Red below Selkirk.

Cormorant Lake.—Is skirted by the Hudson Bay railway. It has an area

of 135 square miles, and drains through Moose lake into the Saskatchewan
river.

Cranberry Lake.—Lies just about on the height of land between the Nelson

and Saskatchewan drainage basins. It is not certain from the maps which
way the waters flow, as in some cases it is shown flowing towards the Nelson

through the Grass river and in others through Athapapuskow lake and Goose
lake into Cumberland lake, an expanse of the Saskatchewan river. The area is

19 square miles.

Cross Lake.—Lies in Tps. 10 and 11, R. 16 and 17, E.P.M., drains through
Whiteshoil river into the Winnipeg river below Slave falls. It has an area of

2-9 square miles.

Cross Lake.—Has an area of 9 square miles. It forms an enlargement of

the Saskatchewan river and lies about 12 miles due west of lake Winnipeg on
that river. Tiie cncct of this lake, together with that of Cedar lake, is *iuite

marked ujjon the high and low stages of the river.

Cross Lake.—Is an expanse of the Nelson river, and it is in this lake that

the waters of the east and the west branches below the outlet of lake Winnipeg
are joined. The river Hows from it in four distinct channels, and it is upon
this that the Ebl) and How, Whiti'mud, and Bladder rapiils jire to bo found.

It has an area of 20- 1 sciuan- mih's.

Crow iJtick Lake.—Lies in Tpf<- 13 and 14, U. 17, K.P.M.. and drains through

Crow Duck river into the Wiimipeg below the mouti\ «>r thf l'nirli»h river.

It has an iirci ol' 19'9 sciuan- niiU's.

C.(//*rr,s.s yi'/rr/-.- -'rriltutmy of the Assiniltoinr, Hows wol ami nortlu-ast,

joining the Assiniboinc in Tp- •'**. 'i- •', \\'.i*..\l.

Dauphin h'iirr. Drains \nkv St. Martin, llowing nt>rth aiul e.-ist inti> Stur-

geon bay, an aim of lake Winnipeg, in 'Pp- '^l. 1^ •'' W IVM. Owing to the
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regulating effect of the lakes above there are considerable power possibilities

on this river.

Dauphin Lake.—Lies in Tps. 24, 25, 26, 27, and 28, R. 16, 17, and 18,

W.P.M. It has an area of 197 square miles, and lies at an elevation of 860 feet

above sea-level. A number of streams which have their source in the Riding
and Duck mountains drain into this lake, viz., Turtle, Ochre, Vermilion, Wilson,

Valley, and others. It is drained by the Mossy river, which flows into lake

Winnipegosis at Winnipegosis.

Deer River.—Tributary of the Hayes river.

Deer Horn Creek.—Tributary of the Assiniboine, flows southeasterly and
empties into the Assiniboine in Tp. 18, R. 29, W.P.M.

DeviVs Creek.—Tributary of the Red river, flows northwesterly and empties

into the Red river in sec. 34, Tp. 15, R. 5, E.P.M.
Dog Creek.—Drains Dog lake into lake Manitoba, flowing through Tps.

22 and 23, R. 9, W.P.M., or the Dog Creek Indian Reserve No. 46.

Dog Lake.—Lies in Tps. 23 and 24, R. 7, 8, and 9, W.P.M. It has an area

of 61 square miles and lies at elevation 815 above sea level. It drains through
Dog creek into lake Manitoba.

Drifting- River.—Tributary of the Valley river, joining that river in Tp. 26,

R. 20, W.P.M.
Ehh and Flow Lake.—Lies in Tps. 23 and 24, R. 11 and 12, W.P.M. It

has an area of 37-5 square miles, and drains through a short channel into lake

Manitoba.
Edward's Creek.—A tributary of the Vermilion river.

Elbow Lake.—A small lake in the Grass River drainage basin. It has an
area of 4 square miles.

Eagle Lake.—Lies on the interprovincial boundary between Ontario and
Manitoba. It forms a source of the Berens and Pigeon rivers. As a possible

storage basin for these rivers it is of importance, the area being 30-5 square

miles.

Etawnei Lake.—Forms the source of the Pocokatakuskow river. The area

of the lake is 666 square miles.

Etomami River.—Branch of the Berens river.

Fairjord River.—Joins lake Manitoba and lake St. Martin, draining the

former, and flows through Tp. 30, R. 9, W.P.M. This river has considerable

power possibilities. The drainage area is 31,500 square miles.

Falcon River.—Drains Falcon lake and flows into Indian bay, Shoal lake,

in Indian Reserve No. 40.

Falcon Lake.—Forms the headwaters of the Falcon river, and therefore

part of the Lake of the Woods system; it is in Tp. 8, R. 16 and 17, E.P.M.
The area of the lake is 7-8 square miles.

Family Lake.—Lies in Tps. 33 and 34, R. 14 and 15, E.P.M. It has an
area of 37 square miles and forms the connecting link between the Berens and
Pigeon rivers, to both of which rivers its waters are added.

Favell River.—Tributary of the Swan river, rises on the northern slope of

the Duck mountain, and flows north joining the Swan river in Tp. 37, R. 25,

W.P.M.
File River.—Drains File lake and Loonhead lake into Burntwood lake. It

forms part of the Burntwood drainage system.
Fisher River.—Rises in Tp. 24, R. 2 and 3, W.P.M., flows northeast into

Fisher bay, an arm of lake Winnipeg, in Indian Reserve No. 44.

Fishing Creek.—Tributary of the Mossy, joining the latter at Oak Brae.

Fishing Lake.—Lies in Tp. 36, R. 15, E.P.M. It has an area of 14 square
miles, and forms part of the drainage system of the Berens river, for which
reason it is valuable from the standpoint of storage possibilities.
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Fork River.—A tributary of the Mossy river, joins the latter in Tp. 29, R.
19, W.P.M.

Footprint Lake.—A tributary of the Burntwood river, which enters into
Nelson and Split lake. The area is 12-5 square miles.

Fox River.—Tributary of the Hayes river, rises to the east of Split lake. It

drains Bear, Backbone, Little Fox, and Fox lakes. The Leaf river is a tributary.

Gainsborough Creek.—Tributary of the Souris, flows south through the town
of Gainsborough, and then east, joining the Souris in Tp. 2, R. 27, W.P.M.
The greater part of its drainage area is in Saskatchewan.

God's River.—-Flows northeasterly, draining God's lake, and emptying into
the Shamattawa river, a main tributarv of the Hayes river. It lies in latitude
54°30' to 56° and longitude 92°30' to 94°30'.

God's Lake.—Is drained by God's river, a tributary of the Hayes river.

The area is approximately 370 square miles.

Goose River.—Joins Goose lake and Namew lake, part of the drainage system
which finds its outlet in Cumberland lake, an enlargement of the Saskatchewan.
Other lakes drained by it are Cranberry lake and Athapapuskow lake.

Granville Lake.—Is an expanse of the Churchill river, and lies just below
Granville falls. It has an area of 146 square miles.

Grass River.—Drains Reed lake into Wekusko lake, Wekusko lake into

Setting lake, and Setting lake into Point lake; it forms part of the Nelson
River drainage system. The fall between Reed lake to Point lake is 320 feet

(barometric), and, in consequence, power prospects are to l)e expected.

Gunisao River.—Rises in Gunisao lake. It forms the southern branch of

the McLaughlin river, which flows northwesterly, emptying into the Nelson
within the boundary of Indian Reserve 17, about 5 miles south of Norway
House.

Hay River.—Flows into Shoal lake in Indian Reserve 37 A.
Hayes River.—Is one of the largest in the northern part of the province.

Its general course is northeasterly, and it rises on the height of land about 40
miles northeast of Norway House, in Molson lake. It also drains Touchwood
lake, Clearwater lake. Rat lake, Windy lake, Oxford lake, and Knee lake, all of

which might be termed enlargements or expanses of the river. The main
tributaries of the river are the Shamattawa river and the Fox river. The
total drainage area is approximately 36,250 scjuare miles. Having a drop of

900 feet from source to mouth, there are power possibilities on the river. The
mouth is in latitude 57° north, longitude 92° -30' west, and empties into the

Htidson bay.

Hill Lake.—Is drained by Minago river into Cross lake on the Nelson river,

and forming part of that drainage system. The area of tlie lake is 16 square

miles.

fn'landic River. —\i\svs in small lake in Tp- -3, V\. 1, W.l'.M.. Mows easterly

into lake Winnipeg in Tp. 23, K. 4, IvP.M.
Inhind Lake.—In Tp. 38, U. 16. W.l'.M. It has ai\ area of 12-5 square

miles.

Insect A'/crr. - Is a branch of North Duek ri\-er; it lldws northeast, emptying
into lake Winnipegosis at Duck bay.

Island Lake.—At an elevation of 900 feet above sea-level. It discharges

into Island river, a tributary of the Hayes river. Its area is 520 square niiles.

Island Lake River.—Lies due east of Norway House. It joins Island lake

and Beaverhill lake, draining the former into the latter, and is part of the

drainage system of (he lla>'es river. There are :i number of falls and rapids

on this strt'ani, and, with Island l:ike nboM-, theic Mppe.irs tt» l>e :in opportunity

for vval«'r-povver di'veloptnent

.

JiU'kson Creek. Tributary ()f (he Souris, rises near Meir\tield and Mows
.south, joining (he Souris in Tp- L l^- 26, W.P.M.
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Jackfish Creek.-—Flows into Traverse bay, lake Winnipeg, in Tp. 19, R,. 2,

E.P.M.
Jessica Lake.—Lies in Tp. 12, R. 15 and 16, E.P.M., drains through the

Whiteshell into the Winnipeg river. The area is 3 square miles.

Kississing River.—A tributary of the Churchill river, flows out of Kississing
lake northward.

Kississing Lake, or Cold Lake.—Drains through Kississing river into the
Churchill river. The area is 102 square miles.

Kiskitto Lake.—Is an arm-like expanse of the Nelson river, and lies above
Netchanais rapids. It has an area of 58 square miles.

Kiskittogisu Lake.—Is an arm-like expanse of the Nelson river, lying above
Netchanais rapids. It has an area of 95 square miles.

Knee Lake.—Lies below Oxford lake and forms an expanse of the Hayes
river. The area of the lake is approximately 100 square miles.

Lac du Bonnet.—Lies in Tps. 15 and 16, R. 11, 12, and 13, E.P.M.; it forms
part and is an enlargement of the Winnipeg river. It has an area of 32 • 7 square
miles, and has an important bearing upon power production of the river owing
to its possible regulating effect on that river in connection with power develop-
ment.

Lake of the Woods.—Touches Manitoba at the southeastern corner of the
province; it forms the largest lake in the Winnipeg river drainage basin and is

very important as a regulation basin for the run-off of that river. It has an
area of 1,500 square miles, part of which lies in United States territory. The
lake of the Woods lies at an elevation of 1,060 feet above sea-level.

Landing Lake.—Empties through a small river into the Nelson river, just

above Whitewater falls. It has an area of 31 square miles.

Limestone River.—Tributary of the Nelson, joining the latter at the head
of Limestone rapids, flows due east draining Clearwater lake.

Limestone Point Lake.—Is drained by the File river into Burntwood lake,

one of the sources of the Burntwood river. The area of the lake is approximately
10 square miles.

Little Saskatchewan {also called Minnedosa River).—Tributary of the
Assiniboine, rises on the southern slope of Riding mountain, and has as its source

a number of small lakes; it flows south and joins the Assiniboine river in Tp.
10, R. 20, W.P.M. The total drainage area of this river is 1,500 square miles.

Little Souris River.—Rises near Hayfield and flows easterly into the

Assiniboine in Tp. 9, R. 17, W.P.M.
Little Swan River.—Tributary of the Red Deer river, flows north and joins

the Red Deer in Tp. 44, R. 3, W.2.M.
Long Lake.—Is in Tp. 19, R. 19, W.P.M., and forms one of the sources of

the Little Saskatchewan river. It has an area of 2-8 square miles.

Long River.—Has its source in Montana, tributary of the Pembina, flows

northwesterly through Tps. 1 and 2, R. 12, W.P.M., and joins the Pembina in

Tp. 3, R. 12, W.P.M.
Loon Creek.—Flows into lake Winnipeg from the east, mouth in Indian

Reserve No. 11, Tp. 29, R. 7, E.P.M.

Manigotagan River.—Drains Muskrat, Long and Caribou lakes, flows

into the Winnipeg river from the cast in Tp. 25, R. 9, E.P.M. Has power
possibilities. The drainage area has not been estimated, as all the territory

drained is unsurveyed.

Manitoba Lake.—Lies at an elevation of approximately 810 feet above
sea-level, has an area of 1,711 square miles. It lies immediately north of the

town of Portage- la Prairie and forms one of the links in a chain of rivers and
lakes which add their waters to lake Winnipeg through the Dauphin river. The
following lakes drain into lake Manitoba: Dog lake. Ebb and Flow lake,
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Waterhen lake, and the Fairford river forms the outlet, connecting vrith. lake

St. Martin which lies to the northeast.

Mantagao River.—Rises in North Birch lake and flows north into Sturgeon

bay, an arm of lake Winnipeg, in Tp. 33, R. 3, W.P.^M.
Maskawa River.—Flows into Winnipeg river above Pine falls in Tp. 18, R.

10, E.P.M.
McLaughlin River.—Flows west and northwest, emptying into the east

channel of the Nelson river about 5 miles south of Norway House.
Minago River.—Drains Hill lake, and several small lakes above, into

Drunken lake, which is in turn an arm of Cross lake, an enlargement of the

Nelson river.

Mitishto River.—Flows north into Grass river; is part of the Nelson River

drainage basin.

Molson Lake.—Lies to the northwest of Norway House, and it forms the

headwaters of the Hayes river. It has an area of 51 square miles.

Moose Lake.-—Lies to the north of Cedar lake. It has an area of approxi-

mately 500 square miles. Atikameg lake and Cormorant lake, which lie to the

north and west, drain through Moose lake into the Saskatchewan river.

Moose Nose Lake.—On the line of the Hudson Bay railway, the waters

drain into the Nelson through Butnau river. The area is 8-5 square miles.

Morris River.—Tributary of the Red, flows easterly and enters the Red at

Morris, Tp. 1, R. 1, E.P.M. It drains part of the low-lying ground between
Pembina mountains and the Red river.

Mossy River.—Drains lake Dauphin into lake Winnipegosis, flows north

and enters into the latter at Winnipegosis in Tp. 31, R. 18, W.P.^NI. The
drainage area above Winnipegosis is 3,950 square miles.

Muhigan River.—Drains Waskik lake and Lilly lake into Duck lake, part

of the Nelson river drainage.

Muskrat Lake.—Lies in Tp. 22, R. 14, E.P.M.; it has an area of approxi-

mately 8-4 square miles, and forms the headwaters of the ^Manigotagan river.

It is therefore valuable from a storage standpoint.

Nelson River.—Forms the outlet of lake Winnipeg, discharging the waters

of that lake into Hudson bay. It forms one of the large drainage systems

of the North American continent, practically all of the drainage between the

Great Lakes and the Rocky mountains and north of the international boundary

as far as the 54th parallel of latitude being triljutary to it. Among the rivers

which belong to this drainage area and are themselves of consiilerable magni-

tudes are: the Saskatchewan, liaving two branches known as the North and South

branc-iies, the Winnipeg, of Avhich the English river is a tributary, the Red
and the Dauphin. Numerous other rivers of less magnitude are to be found in

the basiji. The ranges of i)hysical features which may l)e found in tills drainage

basin is great, varying fr.)m the rugged country of the Rocky mountains to tlie

comparatively level central i)lanc known as the prairie.

Owing to the large amount of lake area to be found in the drainage basin,

the variation l)etween high and low discharge may be expected to be Muall.

This is undoubtedly true, though since records liave been obtainetl the variation

has i)r()ved to be greater than was anticii)ated.

The total drainage area tributary to the Nelson is -l.'t.ODO square uules;

between lake Winnipeg and the numtli the fall is api)roximatcly 700 feet in a

lengih of about KiO mile s. In this distanci- a number of lake-like t>xpan>es occur.

as riaygreen lake, bit lie I'laygreen lake, ripestune lake, Cross lnk»\ Sipiwosk

lak<', and Split- lake.

Thioughoul I lie whole lengih of (he river, nnnuTous rapids occur, and with

the high niinininni discharge of the river tlu' power pos>il»ili(ies are t'onsider-

alile. ()\viiig lo the pio\iniil>' of tin- Hudson Hay railway, the-'- hiM- l«e.omi>
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of more than passing value, though up to the present time the remoteness of

the different sites has rendered their development unfeasible.

North Birch Lake.—Is in Tp. 27, R. 4, W.P.M. It has an area of 3-3
square miles, and forms the source of the Mantagao river, which flows into the
south end of Sturgeon bay.

North Duck River.—Rises on the eastern slope of the Duck mountain and
flows east and north into lake Winnipegosis at Duck bay.

Northern Indians Lake.—-An expanse of the Churchill river. It is the
lowest of the chain of lakes drained by that river. The area is approximately
170 square miles.

Oak Creek.—Tributarv of the Souris, flows northerly and Westerly emptving
into the latter in Tp. 8, R. 16, W.P.M.

Oak Lake.—Forms the catch basin for Pipestone creek, which lies in Tp.
8, R. 25, E.P.M. Its area is 7-3 square miles.

Oak River.—Tributary of the Assiniboine, flows southerly and empties
into the Assiniboine in Indian Reserve No. 58.

Ochre River.—Flows northeasterly into lake Dauphin, emptying into the
latter in Tp. 24, R. 17, W.P.M. It has a drainage area of 250 square miles.

Oiseau Lake.—Lies in Tps. 19, and 20, R. 15, E.P.M., part of the drainage
system of the Oiseau river. It has an area of 21 square miles.

Oiseau or Bird River.—Drains Oiseau lake and Snowshoe lake, flows into
Lac du Bonnet in Tp. 17, R. 13, E.P.M.

Overflowing River.—Drains into Dawson bay, lake Winnipegosis.
Oxford Lake.—An expanse of the Hayes river. It lies in unsurveyed terri-

tory, the area being approximately 95 square miles.

Partridge Crop Lake.—An expanse of the Grass river, part of the Nelson
river drainage system. It has an area of 23 square miles.

Pasquia River.—A tributary of the Saskatchewan. It rises in Tp. 49, R. 2,

W. 2 M., and flows northeasterly, jioming the Saskatchewan river at Pas.
Pelican Lake.—In Tps .4 and 5, R. 16, W.P.M. It forms part of the drainage

system of the Pembina river, and has an area of approximately 10 square miles.

Pelican Lake.—In Tp. 41, R. 21, W.P.M. Water from Pelican lake flows
through a small stream into an arm of lake Winnipeg, known as Pelican bay.
The area of this lake is 27 square miles.

Pembina River.—-Rises in the northeastern slope of the Turtle mountains,
flows easterly, draining Rock lake and Swan lake, then southeasterly, crossing
the international boundary in sec. 4, Tp. 1, R. 6, W.P.M.; then flows easterly
through Minnesota, joining the Red river about 4 miles south of the international
boundary. It has a drainage area of 1,840 square miles, part of which is in
United States territorv.

Pickerel Lake.—In Tps. 41 and 42, R. 15, W.P.M. Flows into lake Winni-
pegosis. The area of the lake is approximately 12-5 square miles.

Pigeon River.—Rises in Pigeon lake, and also drains Family lake; flows
into lake Winnipeg from the east in Tp. 38, R. 3, W.P.M. Has power possibili-

ties. The country drained is pratically unsurveyed, so no estimate has been
made of the size of the drainage area.

Pine River.—Rises on the eastern slope of the Duck mountain, and flows
northeasterly into lake Winnipegosis, emptying into that lake in Indian Reserve
No. 66.

Pink Lake.—An expanse of the Grass river.

Pine Root River.—Joins Wabishkok lake and Athapapuskow lake, a part of
the Saskatchewan drainage system.

Pipe Lake.—Is a tributary of the Burntwood river above Manaxo falls.

It has an area of about 13 square miles.

Pipestone Creek.—Flows southeasterly and empties into Oak lake in Tp. 8,
R. 25, W.P.M.
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Pipestone Lake.—Is an expanse of the east branch of the Nelson river.

The waters of this lake discharge into Cross lake. It has an area of 32 square
miles.

Playgreen Lake.—Is an expanse of the Nelson river, just below the outlet

from lake Winnipeg. The area is 144 square miles.

Plum Creek.—Tributary of the Souris, drains Lizard and Plum lakes,

empties into the Souris in Tp. 7, R. 21, W.P.M.
Poplar River.—Flows into lake Winnipeg from the east, draining Thunder

lake; enters lake Winnipeg in about Tp. 46, R. 2, E.P.M.
Portage Creek.—Flows northerly into lake ^Manitoba joining the latter two

miles east of Delta.

Qu'Appelle River.—Tributary of the Assiniboine, flows easterly and empties
into the Assiniboine in Tp. 17, R. 28, W.P.M. It has a drainage area of 18,357
square miles and forms one of the main tributaries of the latter stream.

Rat Creek.—Tributary of Squirrel creek, joining the latter in Tp. 14, R. 19,

W.P.M.
Rat River.—Tributary of the Red, rises to the west of Wlii:emouth lake,

flows westerly for approximately 50 miles, and then northwesterly, joining

the Red river about 2 miles north of Ste. Agathe. Above the metering station

at Joubert's farm the drainage area is 820 square miles.

Red River.—Rises to the south of the international l)oundary, and flows
almost due north into lake Winnipeg. Two of the main tributaries of this river

are the Pembina and the Assiniboine, the latter adding its waters to the Red
within the city limits of Winnipeg. The drainage area is 116,347 square miles,

42,547 square miles of which are in United States territorv.

Red Deer Lake.—Lies in Tps. 45 and 46, R. 27 and 28/W.P.M. It has an
area of 95 square miles, and forms an expansion of the Rod Deer River, which
drains into Dawson bay, an arm of lake Winnipegosis.

Red Deer River.—Flows easterly into Red Deer lake, joining the latter in

Tp. 46, R. 28, W.P.M. The drainage area above the metering station at Erwood,
on the Canadian Northern railway, is 4,900 square miles.

Reed Lake.—Forms part of the drainage basin of the C.rass river. It is

interesting from the fact that there may l)e power possibilities on the Grass
river in close proximity to the Hudson Bay railway. The area is approximately
71 square miles.

Reindeer Lake.—Discharges into the Churchill river through Reindeer river,

forming one of the chief sources of the former. The area of the lake is approxi-
mately 2,173 square miles.

Rice River.—Tributary of the Red Deer, rises in two small lakes in Tp. 23,

R. 28, W.P.M.
Rice River.—Flows into lake Winni])('g from the east, mouth in Tp- '-7,

R. 8, E.P.M.
Ruck Lake.—Lies in Tj). 3, R. 13 and 11, W.P.M. It forms an enhirgement

of the Pembina river, and has an area of 5-9 square miles.

Roaring River.—-Rises on the northwestern slope of the Duck mouptain,
and flows west and northeast into Swan river, joining thi* latter in Tj)- 37, H. 25,

W.P.M.
Rockij J stand Lake- -\avs on the interi)rovineial l>oundary in Tp. ',V\. It

has ail area of 7 sfpiare miles, and forms th«' connecting link between the Herens
and Pigeon rivers, to both of which rivers its waters are added.

Rolling River.—Tributary ot (he .Minn«>dosa, drains Otter Like and Mows
south into Minnedosa river in 'I'p- 1<'>. li- 19, W.P.M.

Roseau Hirer. Kises to the south of W'hiteniont h hike. Ilows soihIhtIv
across the international boundary into Minnesotji, drains Hoseau lake and thet\

flows northwesterly, re-crossing the intern:ition;il l>oMnd;iry in sec. (i. Tp. 1,
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R. 8, E.P.M., then generally westerly, joining the Red opposite LetelHer. It

has a drainage area of approximately 1,950 square miles.

Sale River.—Tributary of the Red, flows southeasterly, joining the Red
near St. Norbert.

Salt Creek.—A tributary of the Vermilion river.

Sandij Lake.—Is in Tp. 18, R. 20, W.P.M. It has an area of 2-25 square
miles, and forms one of the sources of the Little Saskatchewan river.

Sandy River.—Flows into lake Winnipeg from the east, Tp. 23, R. 8, E.P.M.
Saskeram Lake.—Lies to the west of Pas. It has an area of 98-5 square

miles.

Seine River.—Tributary of the Red, flows northwesterly, and joins the Red
within the citj' limits of St. Boniface.

Setting Lake.—An expanse of Grass river. Interesting in view of the
possible power possibilities of that stream. The area is approximately 64
square miles.

Saskatchewan River.—Is one of the most important rivers entering the pro-
vince of Manitoba; it forms one of the chief tributaries of lake Winnipeg, and
has a drainage area which extends from that lake westward to the summit
of the Rocky mountains. There are two main branches of this river, known as
the North and South branches. There are a number of streams of importance
which form the South branch; of these may be mentioned the Bow river, the
Old IMan, the Belly, the St. Mary's, and the Red Deer. The North branch,
while subdivided into a number of streams and of practically the same length
as the South branch, has not as many streams of importance entering it; of
those that add their waters bo this branch, however, the ones of importance are
the Clearwater and the Battle. The total drainage area of the Saskatchewan
is 155,000 square miles.

Setting River.—Flows into Setting lake from the west.
Shamattawa River.—In latitude 56°, longitude 92°30' flows northwesterly

into the Hayes river, of which it forms one of the main tributaries; God's
river and its tributary drainage flowing into the Shamattawa.

Shell River.—Tributary of the Assiniboine, rises on the western slope of
the Duck mountain, with its headwaters in Child's lake, and flows south and
empties into the Assiniboine in Tp. 23, R. 29, W.P.M. The drainage area above
Assessippi is 930 square miles.

Shoal Lake.—Is connected to the lake of the Woods bj' a narrow channel
and may be considered as an arm of that lake, since it lies at the same elevation
as the lake of the Woods. It is the source of the Greater Winnipeg water supply
and has an area of 107 square miles.

Shoal Lake.—Lies in Tps. 15 to 19, R. 1 and 2, W.P.M. It has an area of
87-5 square miles. This lake has neither tributary nor outlet.

Shoal River.—Drains Swan lake into lake Winnipegosis, entering the latter

in Tp. 43, R. 23, W.P.M.
Siegner Lake.—Lies in Tp. 15, R. 15, E.P.M., has an area of approximately

5-2 square miles.

Si7igoosk Lake.—Lies in Tp. 31, R. 24, W.P.]\I. Forms the headwaters of
the Valley river. It has an area of 5-5 square miles.

Sipiwesk Lake.—An expanse of the Nelson river below Chain of Rock rapids.
The area is approximately 171 square miles.

Sisipuk Lake.—An expanse of the Churchill river, just above Bloodstone
falls.

Skunk Creek.—Tributary of the Assiniboine, flows west and empties into
the Assiniboine in Tp. 21, R. 29, W.P.:M.

Smith Creek.—Tributary of the Assinil)oine, flows south and east, and
empties into the Assiniboine' in Tp. 21, R. 29, W.P.M.



MAXITOBA HYDROGRAPHIC SURTET 269

SESSIONAL PAPER No. 25f

Smoking Tent River.—Tributary of the Red Deer, flow? north into Red
Deer, joining the latter in Tp. 45, R. 1, W.2.:M.

Snowflake Brook.—Rises in Rush lake, ^Minnesota, and flows north, joining

the Pembina in Tp. 1, R. 9, W.P.IM.
Snowshoe Lake.—Lies in Tps. 21 and 22, R. 17, E.P.M. It forms part of

the drainage system of the Oiseau river. The area is 22-6 square miles.

Souris River.—Tributary of the Assiniboine, joins the latter in Tp. 8, R.
16, W.P.M. It has a drainage area of 22,500 square miles, of which 8,840
square miles lies in United States territory. The flow varies between 4 and
1,434 c.f.s., as recorded at the metering station at Wawanesa about 6 miles

from the mouth.
South Duck River.—Rises on the eastern slope of the Duck mountain, and

flows east and north into lake Winnipegosis at Duck bay.
Southern Indians Lake.—A large expanse of the Churchill river, which lies

just above Missi falls. It has an area of approximately 760 square miles.

Spence Lake.—Discharges into lake ]SIanitoba. It lies in Tps. 29 and 30,

R. 16, W.P.]M., and has an area of 4 square miles.

Split Lake.—An expanse of the Nelson river below Cross lake on the same
river. The area is 173 square miles.

Squirrel Creek.—A tributarv of the Whitemud river, flows northeasterly

joining the Whitemud in Tp. 13, R. 9, W.P.M.
St. Martin Lake.—Forms the last expanse in the chain of lakes which drain

into lake Winnipeg. It has flowing into it the Fairford river, which drains

lake Manitoba and is, in turn, drained by the Dauphin river directly into Stur-

geon bay, an arm of lake Winnipeg. It has an area of 139 square miles.

Steep Rock River.—Has its source in two small lakes on the northeastern
slope of Porcupine mountains; flows northeasterly into Dawson bay, lake

Winnipegosis.
Stony Creek.—Tributary of Willow Creek, joining the latter 1 mile south-

east of Neepawa.
Swan River.—Rises on the western slope of the Porcupine mountain, flows

south and crosses the second meridian in Tp. 34, and then northeasterly into

Swan lake, emptying into the latter in Tp. 40, R. 23, W.P.M. The drainage
area above the metering station at Swan river on the Canadian Northern
railway is 1,400 square miles.

Swan Lake.—Ueii in Tps. 39, 40, and 41, R. 22, 23, and 24. W.P.M. It

has an area of 119 square miles, and forms the basin into which two rivers, the

Woody and the Swan, which have their source on Porcu])ino mountain, drain.

It is drained by the Shell river into Dawson bay, an arm of lake Winnipegosis.

Swa7i Lake.—In Tps. 4 and 5, R. 11, W.P.^I. It is an enlargement of the
Pembina, and has an area of 4-7 square miles.

Three Point Lake.—On the Burntwood river, being an expanse of that stream.

It belongs to the Nelson River drainage area, and is 13-3 square miles in extent.

Thunder Lake.—Lies in Tj). 43, R. 5 and 6, E.P.^I.; is an enlargement of

the P<)i)lar river. It has an area of approximately 21 square miles.

Touchirood Lake.—Drains into Cod's lake, forming part of the Hayes river

drainage sysleiii. It has an area of approximately 2S sipiare miles.

Turtle River.— Flows northerlv into lake Dauphin, joining the latter in

Tp. 24, R. 1(), W.P.M.
\'ullei/ Ix'ivvr. Kises in Siiigoosk lake on the weslirn sloi>e of the Duck

mountain; flows south ;m(l northeast, emptying into lake Dauphin in Tp. 27,

R. 18, W.P.M. The drainage area abovt* the Canadian Northern h*ail\vay

crossing, at which point there is a nu'tcMing station, is 1,040 sipi.-ire miles.

\'rrtnili<>n h'inr. Kises on the northeastern slope of the Hiding mountjun,
and flows nor1he:isteil\- into lake D.-iuphin. joining the latter ii\ Tp. 25. \\. 17,

W.I'.M.
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Wanipigoio River.—Flows into lake Winnipeg from the east in Tp. 26, R.
9, E.P.M.

Waterhe7i Lake.—Forms an expanse in the drainage system of the Waterhen
river, which is the connecting stream between lake Winnipegosis and lake
Manitoba. It lies in Tps. 35, 36, and 37, R. 15 and 16, W.P.M. It has an
area of 75 square miles.

Wekiisko Lake.—A lake draining into Grass river, interesting from a stand-
point of power possibilities on that stream. The lake has an area of 130 square
miles.

West Hawk Lake.—In Tp. 9, R. 17, E.P.M., has an area of about 5-8 square
miles, and forms part of the system with Cross lake and lake Jessica, which
finally drains into the Winnipeg river through the Whiteshell river.

Whirlpool River.—A branch of the Rolling river, flows south and joins the
latter in Tp. 18, R. 18, W.P.M.

Whitemouth Lake.—Lies in Tp. 3, R. 13, and 14 E.P.M. It has an area of
26-3 square miles and forms the headwaters of the Whitemouth river.

Whitemouth River.—Tributary of the Winnipeg, rises in Whitemouth lake,

flows northerly and empties into the Winnipeg in sec. 34, Tp. 13, R. 11, E.P.M.
Above the Whitemouth traffic bridge the area drained is 1,400 square miles.

Whitemud River.—Tributary of the Pembina, joining the latter in Tp. 3,

R. 15, W.P.M.; rises on the northeasterly slope of Turtle mountain.
Whitemud River.—Flows easterly and northerly into lake Manitoba,

joining the latter in Tp. 15, R. 9, W.P.M.
Whiteshell Lake.—Forms the headwaters of the Whites-hell river; it lies

in Tp. 13, R. 16, E.P.M., and is drained by the Whiteshell river into the Winnipeg
river. The area of the lake is 5 square miles.

Whitewater Lake.—Ues in Tps. 3 and 4, R. 21 and 22, W\P.M. It has an
area of 29-8 square miles, and is fed by a number of small streams which have
their source on the northern slope of Turtle mountain. This lake is of interest
from a standpoint that it has no visible outlet.

Willow Creek.—^Tributary of the Whitemud river, flows northerly and
easterly, joining the latter in Tp. 14, R. 13, W.P.M.

Wilson River.—Rises on the northern slope of Riding mountain and flows
north and east into lake Dauphin in Tp. 25, R. 17, W.P.M.

Winnipeg Lake.—Lies wholly' within the province of Manitoba and occupi( s

a considerable portion of the southern area of the province. It is one of the
largest fresh-water lakes on the continent, having a superficial area of 9,414
square miles. It is 260 miles from end to end, and has an average width of

about 40 miles. Lake Winnipeg forms what may be called the catching basin
or regulation basin, for a large part of the drainage coming from that part of

Western Canada lying between the summit of the Rockies and the Great Lakes,
and between the international boundary and the 54th parallel of latitude. The
Winnipeg river and the Red river add their waters to the southern part of the
lake. On the eastern shore a number of streams of somewhat small size drain
into it. On the west, about midway between the north and south extremities
of the lake, the drainage to the west of the lake lying within the province of
Manitoba and part of the eastern portion of Saskatchewan flows in through
the Dauphin river. At the northwestern corner of the lake, the Saskatchewan
empties in, draining perhaps the largest area of any of the several rivers which
form part of the drainage system. At the northern end of the lake the Nelson
river, which is the only river flowing from the lake, has its source. It will be
senm from this brief description what an important bewaring lake Winnipeg has
upon the flow of the Nelson river.

\yinnipeg River.—Which has as its source the lake of the Woods and
contributary drainage, is among the most notable rivers on the continent in
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regard to its potential power possibilities. The total drainage area of the
Winnipeg river is 53,500 square miles. Of this, 49,100 lies above the mouth
of the EngHsh river, one of the main tributaries, the latter having a drainage
area of 21,600 square miles. The total fall of the Winnipeg river between the
lake of the Woods outlet and lake Winnipeg is approximately 350 feet. Of this,

approximately 320 feet is capable of development. The number of lakes
within the upper drainage area, some 111, varying in size from 2 to 1,500 square
miles, have a noticeable natural regulating effect upon the discharge of the
river, the minimum flow being approximately 12,000 c.f.s. By means of storage
on the lake of the W^oods, this may be increaseed to 20,000 c.f.s., giving very
complete regulation of the river.

Winnipegosis Lake.—Is connected to lake Manitoba by the Waterhen river

through which stream it drains into the latter lake. It has an area of 1,995
square miles, and lies at an elevation of approximately 828 feet above sea-level.

A number of streams and lakes which have their source in the Riding. Duck,
and Porcupine mountains in the western part of the province, drain into a

basin which is formed by it.

Winte7-i7ig Lake.—Is an expanse of the Grass river, and lies jus to the west
of the Hudson Bay railway. It has an area of approximately 33 square miles.

Witchai Lake.—An expanse of the Grass river. It discharges through Grass
river into the Nelson. The area of the lake is approximately 13 square miles.

Woody River.—Rises in a small lake in Tp. 38, R. 31, W.'P.M., flows south-
east and then northeast into Swan lake in Tp. 41, R. 24, W.P.M.

Wiiskwatin Lake.—An expanse of the Burntwood river, forming part of the
Hayes River drainage system. The area of the lake is approximately 16 square
miles.
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Gazetteer 266

Pinawa Channel (Above Control Dam.)
Description of station 122

Discharge measurements 123

Pinawa Cliannel (Below Control Dam.)
Daily gauge height and discharge US
Description of station 116

Discharge measurements 117

Monthly discharge 122

Pinawa ClianncI, Winnipeg Street Ry. Power House.
Description of .*>l;ition 123

Discharge .\lea.sureriient8 124

Daily gauge height and discharge " » 127

Pine River.
Gazetteer 266

Pine Root River.
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W. W. CurV, Esq.,

Deputy Minister of the Interior,

Ottawa.

Ottawa, July 14. 1015.

SiK,,—I beg herewith to present for your consideration my eleventh annual report-

on the medical inspection of immigrants, it being for the fiscal year 1914-15,

As two-thirds of the year have been marked by the Great War. affecting especially

those countries from which immigration has hitherto come to Canada, the total immi-
gration has "been greatly reduced in consequence; but the total for the year is beyond

what in'ght naturally have been expected. The relative proportion of immigrants

belonging to the three chief classes of past years has been notably altered, as seen in

the following table:

—

Table T.—Showing Immigrants by National Groups.
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The work is carried on uncjor the Commonwealth Immigration Act, 1912, and, as ,

stated in the pamphlet, has as one of its objects to prevent hardship to intending

immigrants, who otherwise might, as has been the case elsewhere, be turned back on

account of disease or defect, discovered on arrival at some port of entry many thousand

miles away. It is further pointed out that in this examination it is very desirable to

aim at uniformity in the work so that " the danger of an intending immigrant being

classed by one examiner as tit and by another as unfit for certilication may be

obviated." The pamphlet further sets forth the instructions to the medical examiners

or referees. Through the courtesy of Dr. Norris I am informed that the system as

arranged for, includes 1,500 approved medical referees or examiners distributed

throughout the United Kingdom, and that most of them, having an approved deputy,

are so located that most intending immigrants will not travel more than five miles for

examination and many not more than two miles. The provisions of the Immigration

Act are similar to those of the United States and of Canada and "special forms are

made for assisted and ordinary emigrants. There is a special blank form to be signed

in the presence of the medical referee by: (a) single persons over 16 years of age;

(6) the head of a family who reports on all members of family under 16 years

The form for assisted immigrants shows that the examination and certification,

which includes the fees paid to medical examiners for the medical examination and

certification of all intending immigrants are: 5 shillings for each adult over 16

years of age; 3 shillings for each child in a family of inmaigrants. Except where

the certificate is refused, when the Commonwealth pays for the examination, the

Grovernment pays 3 shillings and the applicant 2 shillings; and for those under 16

years, 2 shillings and 1 shilling, respectively. The applicant pays his fee to the

medical examiners at the time examination is made. The arrangements made,

mostly with the medical officers of health throughout Great Britain to act as examiners,

seem admirably adapted to secure good results in the way of a standardized examina-

tion and a selected lot of emigrants. As illustrated, however, in my last annual

report, the method is so much more expensive than that proposed by me in former

reports in which the medical officers of the steamship companies would be bonused

for doing thorough work during the passage to Canada, that we can afford to watch

the effects of the operation of the new method before making any change which

would involve so serious an expenditure as that of the Australian system.

Whatever the cause, the past year has seen the total -deportations from Canada

notably increased. This is illustrated by the following table:

—

Table II.—Giving Total Immigrants and Deportations during Three Years.

Year.

1912 13
1913-14
1914-15

Total
Imniigrants.

402,432
384.878
144.78!)

Total
Deportations.

1,281

1.8.34

1,734

Rate per 1,000.

3 1 per 1,000
4 8 per 1.000

12 per 1,000
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As bearing upon the causes of deportation, reference may be made to the number
of immigrants destined to and deported from different provinces, as seen in the

following tables :

—

Table III.—
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111 the comparison by racial groups it was pointed out in last year's Report ttuit

the British in the larger groups showed as usual by far the largest proportion of

deportations, the Americaiift next, the Slavic next and the Italians last. Thus there

were :

—

Table VI.—Showing Deportations by Nationalities Compared by Years.

—
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It cannot, however, be overlooked that only five persons were rejected at the seaports

on account of insanity, as compared with fifteen in the previous year, or rather less

proportionately than in 1913-14. Incidentally, too, the clause of the Immigration Act

providing for deportation within three years after arrival serves to somewhat increase

the number. The fact of this notable increase is not only an unpleasant one, but it

becomes still more serioue since we must conclude that there is similarly an increased

number of immigrants who are on the border line of insanity. Comparing the rate per

1,000 with that of the admissions in the last census year to Ontario hospitals for the

inoane, we find that the rate for the province is two persons admijttei per 1,000, as

compared with one in immigrants.

The abnormally rapid growth of cities as compared with rural districts in

Canada, due to immigration, has brought into prominence the existence of a number
of feeble-minded persons in our population, some of whom are immigrants. The
study of this clafes has been especially advanced in Ontario, where in addition to the

" Neglected Children's Branch " of the Government service there has recently been

appointed a provincial inspector of auxiliary classes in the public schools. Added to

this, the Toronto General hospital hafe a special clinic for feeble-minded.

Through the great kindness of Dr. C. K. Clark, Dean of Toronto University

Medical Faculty and Superintendent of Toronto General hospital, the following list

of patients examined in the feeble-minded clinic of the hospital, by nationalities and

by whom referred, has been supplied :

—

Table VIII.—Giving Number, Nationality and Source ' of Feeble-minded Persons

First Examined at Feeble-minded Clinic, Toronto General Hospital, from

July 1, 1914, to July 1. 1915.

Canadian -'^^

English 1*^2

Scotch
1

"

Russian ^2
American

"

Irish 6

Jamaican 3

Polish 2

Italian 2

Austrian -

Greek 1

Icelandic 1

South African 1

Unknown 61

Total «-''

Patients referred by Juvenile Court 16S
" •• Public Health Department 40
" " Doctors 'S
" '• Social Health Department 3'i

" " Homes and other Institutions 32

War<ls and Clinics 2A
" " Public .Schools 14
" " Krleinls 62
" " Ministers 3

Total 42J

The total cases exuniiiu'd duriiifi th»' year, iiu'hulinjr iho-ic •^tvii first iu the

previous year, were 018.

The following illustration ()f pliysifal and mental defects in the poorer class ia

taken from out inedi<'al olllcer's report at the |H>rt of Now York.

In all, 11,77H iniini«:rantrt destined for Cunadn arrived at tluit jMrt. of whom
2G4 wore deported. Of these, I'M were r.'ject.>.l f.>r in.-.li.-d r.«M-i,.iH
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TAni-i: IX.—Showing Immigrants Kejected at New York for Medical Causes.

Blind 1

Feeble-minded .. 10
Defective speech 1

Defective vision 4

Deformed chest, spine and joints. 3

Trachoma.. 20

Poor physical development . .

Hernia
Disease of nervous system..
Senility . . .

Weak abdominal walls. . . .

Heart disfease

23
10
1

The total feeble-minded rejected at New York was 10 out of 54 at all ports,

although the total immigrants was but one-twelfth of the total. It seems apparent

that quite diverse views may be held by medical inspectors at the different ports of

entry as to what constitutes feeble-mindedness ; but that some defective persons

have been admitted to Canada who subsequently came to the notice of the Depart-

ment is proved through the report of the Toronto General Hospital. ' That others

admitted on limited time permits continue to be what they were on arrival is gathered

from my investigations of several individual cases.

Table X.—Showing Conditions of Feeble-minded Admitted to Canada under

Limited Permits.

Name.

L. H

W. G.
E. M..

T. A...

F. L...

D. H...

E. B...

M. N. .

.

A. C...

G. S. N,

N. L...

Age.

16

15

Nationalitj'

English.

Hebrew

26 English.

. . . . Scotch.

.

64

12 Hebrew

Scotch.

English.

Date of

Arrival.

Sept. 22, 1913,

Aug. 3, 1913.

1911.

1913.

1910.

July, 1913.

May, 1914.

1912

July, 1912.

Date of

Examination.

Jan. 23, 1915.

April 30, 1915
May 1, 1915.

Dec. 22, 1914.

Jan. 23, 1915.

March, 1915.

Mar. 23, 1913.

Feb. 5, 1915

Jan., 1915.

Diagnosi!<.

Mentally deficient.

Feeble-minded.

Optic neuritis with
thyroid defici-

ency.
Idiot

Feeble-minded. . .

.

Feeble-minded of

microcephalic
type.

Pre-senility mental
passivity.

Micro-cei)halic
idiot.

Feeble-minded .

.

Imbecile .

Remarks.

When Binet Simon Test
was applied the mental
age was 5 years. Family
wish to return to England.
Family industrious and
worthy.

Stable type mentally slow.

Deaf at 15 mos. speakw by
lip imitation, mother and
family especially worthy.
Admission recommended.

Family industrious.

A hopeless ament. Is now
in Orillia Asylum. Fam-
ily industrious and pro-

gressive.

Stable type, can take car«

of himself. Fauiily good.
Feeble-minded of stable

type, well behaved but not
orderly in habits. Indus-
trious and responsible
family.

Pre-senility stable type, de-

licate, l^nusually worthy
relatives.

Boy strong in body but of

type with little hope of

imi)rt)vement. Indifferent

type of family.

Has musical talent, stable

type. Is in Orillia Asy-
lum. Educated type of

family.
Mental age of 4. Unstable
type. Worthy artisan

family.

These subsequent investigations of persons and their surroundings admitted on
permit is of much interest and very well illustrate the complex nature of the work of

medical inspection in relation to the wider aspects of immigration. Canada desires
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effective workers, and the Immigration Act is intended to be protective but not

obstructive to immigration. A glance at the reports on these several cases shows

that with one or two exceptions the country is distinctly benefited by the presence

of the families of these persons, who under a strict application of the law would in

practice have been excluded on account of a single member belonging to a prohibited

class. As regards the inferences to be drawn regarding the other members of a

family having one mental defective, it is proper that the practical view, if held, should

be expressed that clear distinctions should be drawn between what are cases of

primary amentia or mental deficiency and secondary amentia. As Dr. Tredgold,

Medical Expert to the Royal Commission on the Feeble-minded, London, remarks:

—

Under normal conditions the brain of the child grows with extreme

rapidity during the first few years of life. This is in consequence of itr-.

inherent capacity for growth plus the stimulation of sensory impressions,

and the presence of an adequate quality and quantity of blood. Thus, inherent

capacity may be normal, but the necessary stimulation of food so deficient

that the gradual unfolding of the mental faculties does not take place or so

tardily that some degree of backwardness is the result. Cases of this kind in

which development is delayed are extremely common.

To these nutritional influences must be added the results of some particular

disease, affecting brain tifesue as well as the special senses and general nutrition.

Some one or more of such influences seem to have been operative in m>st of these

families whose other members were deemed normal at the seaports. Clearly, however,

extreme care should be exercised in order that one may be sure that hereditary neuro-

jiathic influences, as alcohol, tuberculosis, syphilis, consanguinity, etc., are not the

iirdeflying basis of the mental deficiency. It would appear, therefore, almost essential

in all familiefe wishing to emigrate to Canada, as from Great Britain, which have som«

member mentally deficient, that a thorough investigation by a special officer should

be made, ensuring tliat no insanity has existed within five years and that there doo-j

not exist any definite evidence of a family history distinctly indicative of a tendency

tf) primary amentia or hereditary mental deficiency. Dr. Tredgold lays down the

following satisfactory guides to forming a judgment, viz.:

—

First—If both parents are healthy and free from neuropathic taint, their

oftspring is healthy.

Second— If one or both parents, though free from neuropathic taint, sutfrr-J

fmm alcoholism, severe tuberculosis, or syphilis, the nervouf, system of tlio

oflspring tends to be unstable.

Third—That the mating persons of neurotic taint tends to produce :vi

accentuation of the neurosi<^.

Fourth -Tliat tlio mating of two mentally defective individuals yield'*

offspring who arc all defective.

While it may he said that with so many tainted jicrsons in our population such n

j)rccaiition is gratuitous and imi»ertinont. yet it must be evid"nt th it the lininitrr!-

tion Act i)laces it^ officers in the position of officials, as in (treat Hritain untliT t.ht»

Mental Dclicicnc.v Act, where they ar(> cini>owcred and reipiircd to lin\it tht« in«T«»n<-''»

of such II neuropathic population in ('anaila, itv im'vcntinir the adniissioit of such

families. If, hdwever, such were examined and prevented, on the one han«1. from

entering Camilla it is clearly proper, on the other, in a case of siiinnhtry tim'niSrt i >

a healthy family where the misfortiiiu' of sickne^s may have been the <'a\i«5e. wh'le t' '

defective person imiy he phiced umler control in soiue jtropiT institution wliefher in

(JrcHt Britain or after arrival in Canada, tiuit the beiietitM of new opportiinitic!) \u
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Canada for personal and family advancement, financially and socially, should not be

withheld from worthy families, at least of British descent. It logically follows, how-

ever, that the department may clearly make it a primary requisite of admission to

Canada that the incoming families become fully responsible for the maintenance, in

such institutions as are approved of by the department, of their defective members,
both in the interests of the individual, of the family and of the community.

TUBERCULOSIS.

The deportations from this disease, like those from insanity, continue to increase,

and presumably for the same reasons. There were 82 in 144,780 immigrants in 1914-

15, or 1 in every 1,785, as compared with 139 in 384,878 in 1913-14, or 1 in 2,769. While
it may be true that the type of person who comes to Canada may belong especially to

I hat stratum of society in which this disease especially prevails, yet, as has been

remarked in previous reports, the disease, by virtue of its slow advance and varied

type, makes its detection without careful physical examination quite impossible.

That its progress depends largely on the constitution, personal habits and occupation

of the person affected ife generally recognized, and that during the lack of employment
persons should have broken down with this disease and become public charges is only

to be expected. While much care should be taken by medical officers, both on ship-

board and at all ports of entry, to examine and detain for observation and examina-
tion persons presenting obvious anaemia and lack of vigour, yet it cannot be forgotten

that the exposure to the wind and weather on shipboard often tends to give a false

appearance of health, even, to such persons. When, however, the results of observa-

tion by physicians in charge of tuberculosis sanatoria are tabulated, it is found that

even in privkte medical practice comparatively few cases of the diseafee are reported

by the ordinary practitioner before being notably advanced. The result of ten years

of observation of the disease raises the question again as to whether a certificate of

freedom from thio disease, personally and in the family of intending immigrants for

several years prior to the time of emigrating, might not fairly be asked by certifying

medical ofiicers before their steamship passage is taken. Until, however, immigration

to Canada again booms it is probable that the present rule by which public authori-

ties are called upon to report ca^es of the disease when found and have become a

charge upon the public, will prove in practice adequate for dealing with these inter-

esting but unfortunate sufferers from the most widespread of all diseases.

T.^Di.E XT.—Showing the Diseases for which Tmmigrantfe were Detained at the Ports

of Quebec, Halifax, St. John, North Sydney, Vancouver, Victoria, New York,

Portland, Boston «vnd Baltimore during the Fiscal Year :

—

Cause.

Contatfious diseases
Measles
Fever
Tonsilitis

General diseases —
Laryneritis

Rheumatism. . .

.

Tuberculosis . .

.

Adenitis
Anaemia
Alcoholism
Cellulitis.

Sclerosis

Potts disease. . .

.

Haematocele. .

.

No.
Detained.

1
12

Released. Rejected.

2

7
12

Died. Remaining.



REPORT OF CHIEF MEDICAL OFFICER 11

SESSIONAL PAPER No. 25g

Table XI.—Showing the Diseases for which Immigrants were Detained, etc.

—

Con.

Cause.
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The total detentions on account of disease were 896, as compared with 1,941 in

1913-14, or just half the number.

Class 1-—There was a remarkable freedom from contagious diseaseb during the

year, there being but 11 cases of all kinds and but 8 cases of measles, ak compared
with 68 last year.

Class 2.—This class of general die-eases was also marked \>y very few detentions,

there being but 36 in all, and only 11 detained on account of tuberculosis.

Class 3.—This class of eye diseates, so prominent in earlier years of the inspection

work, has similarly become greatly reduced. This is due in large measure to the care

exercised by the medical officers at the European seaports. There were only 298 cases

detained, of which 100 were for conjunctivitis, 38 for observation, and 151 actually

termed trachoma, with 137 rejections, as compared with 4'S6 rejections in 1904-5.

Class Jf.—As already referred to regarding deportations, this clasfe of nervous

diseases has taken on a special importance. Wliile but 5 cases of insanity were detained

and 5 rejected, the number detained for mental observation was 67, and 57 were

detained on account of feeble-mindedness and imbecility, and 54 were rejected. One
epileptic only was rejected.

Class 5.—Diseases of the circulatory system are naturally rare in the das'-,

usually young people, who emigrate. It is probable, however, that more would be

detected if a physical examination were made in all cases; but this seems unnecessary

when it is noted that but 7 caset were deported on account of heart disease.

Class 6.—In all, there were but 23 detained on account of diseases of the

respiratory system, and but 3 deported, of these 2 being for pneumonia.

Class 7.—Diseases of the digestive system are few, as would be expected from the

age of most immigrants. There were, however, 13 deportations on account of hernia,

of which 11 occurred at New York. Presumably the physical examination of the

immigrants has been more complete at this port.

Class 8.—The diseases of the genito-urinary system seldom bear such outward
signs as to make their detection on ordinary inspection easy. In all, but 12 were
detained and 7 were rejected.

Class 9.—Tliat in 144,789 immigrants only 59 cases 6hould have been detained on
account of any disease of the class of skin diseases fcays much for the general cleanli-

ness of the immigrants. Of these, 29 were Orientals in a total of 32 cases detained for

scabies. Only 4 cases of tinea were detained, and all were rejected, as it is a tedious

disease to treat, and very communicable.

Classes 10 and 11.—Obviously, malformations and senility are so readily diagnosed
that these conditions are not very freciuently found amongst immigrants on arrival.

There were 2 ca^es of spinal defect, and 1 of senility rejected. In the class of acci-

dents, while detention is necessary for a time, their curability makes rejection but
seldom necessary.

Class 12.—Except class 3, this clafcs of ill-defined causes contains the largest
numb'er of detentions, these being 277. Of these, 220 were for general observation.
The generally unsatisfactory appearance, both mentally and physically, of many
immigrants coming out of the steerage often demands a more careful observation than
the necessarily rapid examination in the line makes possible; hence, thoroughness
dictates that certain immigrants be sent to the hospital where a more careful examin-
ation can be made. Of these, 3 died, but the rest passed the final inspection. The



REPORT OF CHIEF MEDICAL OFFICER 13

SESSIONAL PAPER No. 25g

question of poor physique enters definitely into such an examination, and probably
could be pushed further with advantage. Of these, 38 were rejected out of 41
detained. When it is noted, however, that but 6 in every 1,000 immigrants were
detained, the class, on the whole, must be considered oatisfactory.

I thus have summed up the chief features of the work of the medical immigra-
tion service during the year in which whatever immigration there was has been ihe

result of former efforts rather than the effect of any new initiative. While the
number of immigrants during the year has been much limited, the statistics given
revertheless present many points of interest. What v/e learn from these may well

serve to indicate various directions in which still greater attention may be given to

medical inspection in the perman.ent interests of the people of Canada.
Refepectfully submitted,

PETER H. BRYCE,
Chief Medical Officer.
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