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Gentlemen:
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Accredited Officer of the United States.

J. D, Mcleod
Accredited Officer of Her Majesty.
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(date)
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Introduction

The field work incidental to the division and administration of
the waters of the St. Mary and Milk Rivers in Alberta, Saskatchewan and
Montana was conducted during the irrigation season of 1961 by representa-
tives of the United States Geological Survey and the wa;er Resources
Branch (Canada).

Dr. L. B. Leopold, Chief Hydraulic Engineer, United States
Geological Survey, as accredited officer of the United States, was
represented in the field by Mr. F. Stermitz, District Engineer, Helena,
Montana. Mr, J. D, Mcleod, Chief Engineer, Water Resources Branch,
Department of Northern Affairs and National Resources, acting in the
capacity of accredited officer of Her Majesty, was represented in the
field by Mr, R. D. May, District Engineer, Calgary, Alberta,

This report has been prepared jointly by Mr. F, Stermitz and
Mr. R. D, May.

The waters of the two rivers were divided between the two
countries in accordance with the Order of the International Joint
Commission dated at Ottawa, Canada, on the Lth day of October, 1921,

The hydrometric data upon which this report is based were
collected and compiled jointly for 36 international stations. Data
for another 23 stations in Canada and 8 stations in the United States
were collected independently by the same engineers in their respective
countries., The United States Bureau of Reclamation furnished data
for 8 canal and 2 reservoir stations and the United States Bureau of

Indian Affairs furnished data for one other canal station in Montana.
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Summary of Division of Water

during 1961 Irrigation Season, St., Mary River

March to October, Eastern Tributaries

Quantities in acre-feet

Natur:% Flow Canada United States
Stream [International i Deficit (- f . ; Peficit (-)
Boundary Share Received Surplus (i) .Share Received Suppluk (+)

St. Mary

River 566,800 343,000 374,800 +31,800 223,700 161,900 -31,800
Lodge

Creek 17190 895 895 833 - 62
Battle

Creek 5,650 2,820 2,€820 4L ,L60 + 1,640
Frenchman

River 18,700 9,350 9,350 9,310 - L0

at end of 1960 and 1661 Irrigation Seasons

Summary of Reservoir Storage

Quantities in acre-feet

: Total Storage
i Pesd Storege TR 71 M0 ivet.oi 8
Lake Sherburne 66,200 negligible 7,560 7,320
St. Mary Reservoir 320,000 35,000 119,300 236,400
Fresno Reservoir 127,200 1,860 32,650 19,650
Nelson Reservoir 66,800 18,650 45,930 18,250
Middle Creek Reservoir 18,000 2,200 11,430 3,490
Altawan Reservoir 5,800 ﬁegligible 85 69
- Cypress Lake 110,300 30,500 80,480 56,600
Eastend Reservoir 1,470 negligible 532 532
L3
162
Val Marie West Reservoir 3,800wg;(. negligible 301 65
. OY\‘ f ‘. »
Val Marie Reservoir 11,400 140 2,000 1,720

-
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Water Supply

St. Mary River

The total natural flow of the St, Mary River at the inter-
national boundary for the year 1 November 1960 to 31 October 1961
was 625,300 acre-feet. Of this total, 506,800 acre-feet occurred
during the irrigation season 1 April to 31 October. The natural
flow during the irrigation season was 96 percent of 588,300 acre-
feet, the average of the previous 58 years of record.

Ed

feet was delivered to Canada during the year with 374,800 being

418,700 acre-

delivered during the irrigation season.

The fortieth annual international survey of snow conditions}
in the St. Mary River drainage basin was conducted on 2 and 3 May
1961, The survey provided advance information on the probable run-
off during the irrigation season. The tabulated results of the

forecasts and measured discharge at three locations are shown below.

b Period of | Forecast of 1961 Run-off Measured Run-off
Correlation| Acre~Feet| % of Average|Acre-feet|% of Average
Swiftcurrent 1923-60 84,400 |(1923-60) 123| 73,720 |(1923-60)108
Creek at (May to (May to
Many Glacier July) July)
Natural Flow 1922-60 143,000 (1922-60) 124(119,200 (1922-60) 105
Swiftcurrent (May to (May to
Creek at Sept.) Sept. )
Sherburne
Natural Flow 1922-60 6l ,000 |(1922-60) 128]501,600 |(1922-60) 100
St. Mary River : (May to (May to
at Internation- Sept.) Sept. )
al Boundary
Milk River

The estimated natural flow of Milk River at its eastern crossing

of the international boundary, during the period 1 March to 31 October

1961, was 36,000 acre-feet or 31 percent of 116,000 acre-feet, the

average of estimated natural flows of the previous 49 years of record.




Eastern Tributaries of Milk River

The total quantity of water delivered to the United States by
the eastern tributaries of Milk Ri;er during the period, 1 March to
31 October 1961, was 22,280 acre-feet or 15 percent of 144,300 acre-
feet, the average of the previous 34 years. The quantities delivered

to the United States by the various tributaries are listed in Table 1l.

During the season a total of 13,540 acre-feet was diverted from
the eastern tributaries in Canada to irrigation canals or storage.
These diversions are listed in Table 9. The consumptive use by Canada
was 8,530 acre-feet., Measured diversions in Montana amounted to

10,960 acre-feet, These are listed in Table 10.
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Division of Water

St, Mary River

The division of the waters of the St. Mary River was carried out
in accordance with the Order of the International Joint Commission dated
October 4, 1921,

The daily natural flow of the St, Mary River was determined in
the following manner, Daily records were obtained at United States
St, Mary Canal at St. Mary Crossing,near Babb, St. Mary River at Inter-
national Boundary, Lake Sherburne at Sherburne and, an Evaporation and
Precipitation station near Babb, Montana.

The natural flow of the St. Mary River at the international
boundary was considered to be the sum of the quantities measured at
the United States St, Mary Canal at St, Mary Crossing, St, Mary River
at International Boundary and, addition of storage or subtraction of
release corrected for evaporation at Lake Sherburne.

A one-day time lag was applied to stored and released qnaﬁtitiee
from Lake Sherburne to synchronize the flow with flow quantities at the
international boundary.

The natural flow of the St. Mary River having been determined,
the division of its waters was carried out in accordance with the above
order.

During the irrigation season, 1 April to 31 October, field
engineers of both countries made frequent computations of the daily
natural flow of the river and each country's share thereof, in order
that any appropriation by the United States in excess of their share
could be adjusted by a subsequent delivery to Canada of an equivalent

amount at the earliest opportunity.
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Regular interim reports on the progress of the division of the
- natural flow at the international boundary were made to interested
agencies throughout the irrigation season.

During the non-irrigation season, 1 November 1960 to 31 March
1961, no interim reports were made as the only United States use during
this period was storage in Lake Sherburne where the contributing drainage
area is about 14 percent of the total area of the 5t, Mary River drainage
basin in the United States.

Storage in Lake Sherburne was 7,560 acre-feet on 31 October 1960
and had inereased to 22,080 acre-fest by 31 March 1961 and to 66,370
acre-feet by 30 June 1961. On 31 October 1961 the storage was 7,320
acre-feet,

The United States St. Mary Canal was operated between 3 April
and 20 October and water was delivered to the North Branch of the
Milk River from 5 April to 22 October.

Seepage from the canal between the point of diversion and the
crossing of the St. Mary River is assumed to return to the river and
eventually become available to Canada, The discharge of 205,100 acre-
feet which passed the gauging station on the United States St, Mary
Canal at St, Mary Crossing between 3 April and 20 October was considered
to be the quantity diverted from the St. Mary River by the United States.
A total of 197,L00 acre-feet was delivered to the North Branch of Milk
River at Hudson Bay Divide during the season, from where it was conveyed
to irrigation projects in Montana via the Milk River,

Canada diverted 412,4L00 acre-feet of water from the St. Mary
River Reservoir in 1961 as measured at the Canadian St, Mary Canal and

Magrath Irrigation District Canal gauging stations near Spring Coulee.



Milk River

No division of the flow of Milk River at Eastern Crossing was
made in 1961, Except for a few small unmeasured diversions above the
eastern crossing of the international boundary, the entire natural flow
of the Milk River at that point was delivered to the United States.

The United States Ceological Survey began stream flow record
collection in 1961 on the South Fork Milk River near Babb to assist in
studying the utilization of waters in the Milk River Basin within the
Blackfeet Indian Reservation.

The expressed concern and complaint within Canada has been the
occasional and sometimes prolonged lack of adequate supply for stock-
watering along the Milk River above the mouth of the North Milk River.

The Milk River ceased flowing at the western crossing of the
international boundary on 21 August and resumed flowing on 21 September.
The second annual inspection by representatives of Canada and the United
States revealed no significant change in water use for irrigation and
beaver activity still appears to be a factor in stream regimen. Contin-
uation of annual inspection, preferably during the irrigation season,

and the collection of sufficient data on stream flow is favored.

Eastern Tributaries of Milk River

Minor Diversions:

Estimates for a number of small diversions from the eastern
tributaries of Milk River in Saskatchewan were provided by the Water
Rights Division of the Province of Saskatchewan and are based on reports
from the individual irrigators. These estimates are not used in the
Battle Creek and Lodge Creek division computations in Tables 6 and 8,
except as an adjustment to the totals for the season. The estimated

quantities reported to date for 1961 are, however, shown in Table 9

and also detailed in the appendix to this report.



Battle Creek

The computed natural flow of Battle Creek at the international
boundary for the period 1 March to 21 October 19€1 was 5,650 acre~feet,
of which each country was entitled to fifty percent. The details of
this division are shown in Table 6 of this report. C(anada used 119
acre-feet, including an estimated 1,050 acre-feet in minor diversions
as detailed in the appendix, and delivered 4,460 acre-feet to the

United States,

Frenchman River

This year a new method of computation was introduced in an
attempt to account for periods of apparent "negative natural flow",
which occurred frequently using the previous method of computation.
The major changes made were in revisions of return flow and minor
diversion computations, and this year the effect of channel losses
was introduced., The introduction of channel losses was felt justified
since some allowance for them, even in the form of an estimate, would
probably produce natural flow figures in smaller error than those
produced on the even more erroneous assumption that there are no
channel losses in stored or released water.

The computed natural flow of the Frenchman River at the inter-
national boundary for the period 1 March to 31 October 1961 was 18,700
acre-feet, of which each country was entitled to fifty percent. The
details of this division are shown in Table 7 of this report. Canada
used 8,550 acre-feet, including 890 acre-feet in minor diversions as
computed in Table 7, and delivered 9,310 acre-feet to the United

States,



Lodge Creek

Computation of the natural flow of Lodge Creek at the inter-
national boundary was initiated in 1961 and formal division in the
field began in 1961.

The computed natural flow of Lodge Creek at the international
boundary for the period 1 March to.31 October, 1961 was 1,790 acre-
feet, of which each country was entitled to fifty percent. The details
of this division are shown in Table 8 of this report. Canada used
~133 acre-feet, including an estimated 120 acre-feet in minor diversions
as detailed in the appendix, and delivered 833 acre-feet to the United

States.

Appendix

An appendix, submitted with this report, under separate cover,
contains the result of discharge measurements, summary of monthly dis-
charge and the daily gauge height and discharge data for 55 gauging
stations operated during 1961 in the St. Mary and Milk River drainage
basins. Details of the Canadian minor diversions, as grouped in

Table 9 of the report, are included,
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NATURAL FLOW OF ST. MARY RIVER AT INTERNATICNAL BOUNTARY AND ITS LIVI:JON BETAEEN CANADA AND UNITED STATES (Cu. ft. per sec.)

APRIL 1961

Table 1.
1961 Computed Canada's share|Recorced Flow Canada received U.S. share Storage Factors Diverted by Net Used U.S. Used
Day Natural Flow | of St. Mary of St. Mary more (+) of Lake Sherburne U.S. St. Mary more (+)
APRIL St. Mary River River River near less (=) R St, Mary (1-day lag applied) Canal : United less (7) ar
at Int, Bdry.{ Natural Flow | Int. Edry. than share River SCtates than share
, + - Released | -
. L 260 e o2 25 65 0 | 40 25
2 215 161 291 130 5, 76 0 f =76 130
B 102 76 28l 208 26 W 257 75 | -182 208
L e B o 155 4 50 308 354 46 .
o L SN - - Lo g%0 134 86 73 348 507 159
6 365 27 201 - 73 91 389 553 164
PN 274 304 30 91 518 579 61 30
g 1l 23 LAY 366 115 8l 639 608 -31 115
9 348 261 406 145 - 668 610 -58 145
10 395 296 SR . S oW et 99 626 622 A A 103
1 et 439 b (S NI - S A p 110 568 647 79 3
12 408 .-, 328 i N 102 567 647 80 22
" 50k 378 310 68 126 .56 650 194 D N RO
. 14 __ h86 364 304 60 122 463 | 6445 182
15 430 322 _279 43 108 492 643 i L7 .
1¢ 416 312 251 61 104 474 639 165
A 416 312 240 72 104 461 637 176
18 510 382 229 153 128 35 626 281
5 8 526 394 2,0 154 132 326 612 286
_20 4 550 412 SUSR . 65 138 318 521 203
AR 433 325 412 87 i # 108 392 413 21 87
22 T’ 434 326 386 60 108 360 408 L8 60
23 396 297 373 76 99 383 406 23 76
24 a0 361 SV e ) L5 120 232 397 165
N _ 59 47 263 184 149 59 392 333 18,
.26 539 LO4 22 180 135 57 372 315 180
27 547 410 366 Ll 187 28 209 181 i
<8 511 - SRR 3 128 13 14 131 3
29 474 356 347 9 118 13 140 127 9
. L L7 356 i~ i 118 13 140 127 9
31
TR b T e 086 (1,309) (1,309) | (1,036)
Sec.=ft. | 12,449 9,335 g6 L 273 i % 3 9,849 13,196 3,387 273
. Mean 415 AR o R 2R g e 104 328 L4O %k S . r v
Ac.-Tt., | = 24,692 18,516 17,974 e 541 6,177 19,535 26,174 6,718 541




i
AL FLOW OF ST, MAKY RIVER AT INTERNATICNAL BOUNDARY AND ITE DIVIOION BETWEEN CANADA ANC UNITED STATES (Cu. ft, per sec.)
|

MAY 196

N AT Tatile 1.
B 6 A il sl i : ' |
1561 I Computed | Carada's ?}‘*E‘HFC“?Ff‘ Flow Canaca rece’dved U.S, stare Storage Factors Diverted by Net Used i8Sl idad
Day g fx*;?:% Pirw I &t ;t;‘yurw ’ ;f‘ F,wa:y E T(‘@ g‘z i ofﬂ Lake :rﬂrburn? ‘ g SFi Mﬂr@ i %y‘J TOZS E*% v
i e + RATREE L TR Rl e ; + o LU S Stored | L Releaseq) | L W REEIR YRl Sl
. N f W M oo g B RS g se B e e L U2 2
i o) 1 BN L e T RPN 129 VT . S 123 | 150 2
RA L RN (S G O R P, P T . SR R T R 122 | 200 52
g W L NS AR G B ik R Y e 4 lap | | %% :
ot WO B U SR A SR 0 B e WU Sl SIOMCR 5 R
R o se2 | _tgz_.,_ﬁ ol A 2 126 | | 150 L9
ol % Rty N0 AT N 1 89 | 3 uE 15 L R 109 89
OSSN AN R G NS L RRT i e | U G iR 2 149 147 74
B0 fis i pas 578 590 12 | B 244, P 7 239 232 12
10 966 650 678 - S LA Lot ] 36 252 | 288 28
A | 1,086 710 678 o w6 | 80 328 4,08 32 i
s e 1o 782 e 70 448 153 365 518 70
13 1,270 _ 802 (i R il 3 468 107 372 479 11
U 3,265 799 SN - LRI S 166 38 3 397 435 3
3. (Lo 1,362 848 860 e L k5 457 502 12
R 1,579 IAG - YO 922 3 623 110 547 _ 657 3h
Bl e 0 T 1,036 o 16 702 112 606 7e 16
18 iee % R 1,04k kb PN 100 711 205 606 | |  en 100
oS BV 18 e U e i 155 g rtines 265 602 i 155
200 Sl W L . _.1495_5.--__,? SO i KISORT s, R 721 228 i 604 832 111
AN oo Y NS G0 Y SR R 6o & N 608 %8 9
22 AR N O T S 4 2400 ode U ad 1,1k | Skl 620 1,161 47
2 e G Y. T 2700 LR ] | 8. | 799 65k 1,453 43
21, 3,774 2,054 2,080 | 24 1,720 1,061 683 | 1,74t 2
25 -k A%k 2,344 ,420 76 2,010 1,242 692 1,934 76
Lk 4,830 2,582 2,06 | . 1a8 2,28 | 1,358 702 2,060 188
N ST 2,826 3,060, | s 0 ,493 ; 1,353 706 2,059 43k
i 5,520 2,927 3,420 493 2,593 1,400 700 2,100 493
29 5,242 2,788 3,330 542 2,454 1,208 70k 1,912 Sh2
30 5,066 2,700 3,350 650 ,366 1,014 702 1,716 650
31 8,321 2,828 3,490 662 ,493 1,129 702 1,831 662
Total (3;340) 8757 ] @ [G,
“Sed.-ft, 68,915 39,510 41,971 2,461 29,405 13,093 24 13,875 26,94k 2,461
Mean 2,223 1,275 , 354, 79.4 94,9 422 0.77 LL8 869 79.4
hc,=ft, 136,691 78,367 83,248 4,881 58,32 25,970 48 27,521 | 53,443 L, 881




NATURAL FLOW OF 5T. MARY

RIVER AT

|

1
INTFRNATICNAL BOUNTARY AND ITS LIVIITON BETWEEN CANADA AN UNITED STATES (Cu. ft_‘ per sec.)

Table 1.

1661 T. Compruted Carada's share|Recorcec Flow | Carntca rece’ved U.S5. stare Sterage Factors Diverted b;,': Net Used U.S. Used
Lay | Natural Flow | of St. Mary of Ht, Mary more (+) s of Lake Sherburne U.5. St. Mary L - more (+) i
JUNE t. Mary River Fiver River neor less (=) $t. Mary (1-cay lag applied) Caral ‘ United lese (=) -
3t Tnt ry.; Natural Flow ¥t . Bdry, than share River [ Ctates than share
i 3 —~ g s b Shaoped Released o ¥ -
LB sons I age s [0 sl TTU G 1,053 696 | | 1,m9 588
___..’f‘-_-.-_._q_-m_lu’l_?.?__-AT-,_~_¢_2L5,_5.‘5..N_<H__-‘B.,WQQQ e gy Y 2,222 | 1,008 | 689 | 1,697 525
B T By SR T 2,970 - N e A 2.113&_%-1 BN O N 687 1,631 503
e Bl ks B aied |Gy dlid B ikt | 1,025 687 _ 1,712 432
ETIah ) n 6B ARG aues | (i oageo 1 o pSE Peeite 0 R e o | 689 | 1,706 L55
6 Lol bSie S 2 e mosy Lo use o SR N 1,141 689 | 1,830 L58
o e L S0 e RN L BN L M | Lo | 2,999 LGS el 1980 466
——f SR | 202 | 3,220 | 458 | 2428 | 1,27 69% | 1,971 458
| ' S i
MR VIR - Sy, - ST R T e 2 N . e 689 1,673 507
I TGRS IR GO B TSRS L IR - 687 | | 1,578 e 399

|
LT R e

o e Aty B

Tlds

i e
'
T I:_v_z,.gsé:_i"

m4“_m,_21399ﬁ-“
206

2,220

2,40

384

e B ———

1,722

659

1,338

384

T1h

1,387

290

290 4L
A7

{

1,877 |
1,713

862

1,539

174

28

1,155

361

1,512

117

R R e + 428 1,598 481 e Bl
T S T N R R e 1,506 | 466 |

cae vl Bhanshe o lebc Tle T gl Tl o laEe 827

_an ol b Bess R Cgab s | g Wi % 1,676 921

2,071

2,150

K

1,738 |

3,809 |

2,147

_ 2,420

273

L8

974

i

1,606

70

R L |

79

849

S UL hsia oo SRR T VR
IR SMRICE WO | T O
LR rabr o S e 3RS0
SE - SRURN, St v T o S T Sl B
M S e R b W e
ML B R S SR

. I

o S

i

1,599

106

1,581

273

802_

797

2,620

L e

e A0S
711

poe e -

1,647

200

898

749

2,380

629

2,040

&

.1 20

SR, | S

1,418

15

168

864

7

97

789

629

1,355

321

1,004

351

b b

1,260

264

943

17

1,800

286

1,181

216

895

286

eg e 2,689 1,511 1,660 | 149 1,178 352 677 1,029 149

i (SR .

1,540

e, 2 AN .

Lo G

1,099

285

. 962

137

205 |

1,001

121

796

205

o | 24277 1,275 1,550 275 942 ol 10 677 667 275

: AN Lol k A 7 i L
_Sec.-ft. | 113,206 61,607 | 73,180 | 11,573 51,599 19,452 10 20,584 40,026 1,573
Mean . & 3,00 S 2,088 1. 2438 VO 3se (v S 1.9 648 __0.33 686 1,334 386
Ac.-Th. | 286,561 | 122,196 145,150 22,955 102,345 38,582 20 40,828 79,390 g 22,955
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JULY 1961

NATURAL FLCW OF ST. MARY RIVER AT INTERNATICNAL BOUNTARY AND ITS DIVICTON BETWEEN CANADA ANC UNITED STATES (Cu. per sec.) Table 1
1561 Computed Canada's share|Recorded Flow Cianaca rece’vec U.S. stare Stcrage Factors Diverted by Net Used U.S. Used
Day Natural Flow | of St., Mary of St, Mary nore ( P of Lake Cherburne U.§, St. Mary by more (+)
JULY Sk D@.ry }-ﬁver § River . River near lTess. (- ) St Mary (1-day lag applied) Canal ‘:{'M‘te(i less (=) ]
at Tnt, Bdry.| Natural Filow | Irt, Bdry,. i than share River States than share
g 2 ' + - Rl o 0 b Stiored l}._ Released . r . -
el SRR Gl B yw | g R BGEER SR e B ! 616
2 e . RN 0l9--_ SE P o R A : CODEEES | - O SR 673 36 321
O s LR W, UGS ¥ O R e ""JZ“'"W— WIEGT T N SN | 66k 740 32
SR ST T — L1004 - 782 232 681 249 664 913 LL 20
I L S R e e N B R | 297 g
6 1,634 e L Y 237 650 229 658 | 887 237
7 1,553 LT 840 103 610 51 662 713 103
g 1,578 .. 956 Sy L5 *% o TTTE 5 668 667 L5
S 1,337 | o 1+ SR 955 20 1 L 602 89 671 582 20
10 1,518 . 966 40 a2 B 592 119 671 552 e 40
il 1,523 928 . . A 49 § 595 127 673 546 L9
12 1,462 898 Ohy kb 564 153 671 518 46
13 1,407 870 900 30 537 161 668 507 R
Ly _ 1,285 809 870 61 476 251 666 415 61
15 1,265 799 850 51 466 251 666 415 Y
16 1,365 849 _ 900 51 516 201 666 | L65 51
17 1,399 866 | 890 2 533 159 668 | 509 24
1,367 - N ST | TSR A 517 22 668 | L56 61
Nt ot A N a0 76 481 263 668 | 405 76
o R 1,217 Toe T e 85 Y7 - | AR R 0 . - S 666 357 85
B stida I R T BT i VISR R Ve LO7 368 666 | 298 109
(/RIS (LA - b L SO O TR R AN AT ¥ 385 gog U1 oo R 105
el T AR T____--m_____ o e 373 g8 B0 7 369 1. 92
S e B T R SN TR R R e 1 330 662 | 332 il AR L
- _-"4,______<__14011M_~_,,__- Sl s L R e 82 359 P I 660 | 271 S, 82
W3- P 1,037 O NN A, o O A O 8 49 352 359 658 i A i
B OO, O | ] 668 WL | Sl Y ) AN e S 329 654 TR 10
__}ﬁ.___-jl..___- T Ny RS TR ,6_53____, s ) S 392 654 262 29
i 8¢ 0] o dee o 4w i 8 4 v 371 650 279 8
30 88l | 609 597 g coga EREUEeR PN 360 6L7 287 12 A
31 oy Ty A O T D 14 % 255 376 645 _ 269 1
Tota ' (2,093) (972) | (972) (2,093)
See.~ft. | 41,08} 25,682 26,803 L 1 15,349 887 7308 | 20,566 14,228 1,121
Mear 1,324 828 865 36.2 L) 28.6 233 663 459 36.2
o hee=tt, b B8R 50,940 53,163 2,223 30,444 1,799 14,331 40,792 28,221 2,223




AUGUST 1961
Tatle 1.

NATURAL FLOW OF ST. MAFY FIVER AT I.T-."T”n.'.“.'.'}«".”\l BOUNT ARY ANL ITSIDIVI. JON BSTWEEN CANADA ANC UNITED STATES (Cu. ft. |per sec.)
1661 Comput.ed Canada's sbare{Recorded Flow Caracn ree’ ved U.S. etare Sterare Factors Diverted by Net Used U.S. Used
Day ~ Natural Flow | ¢f St. Mary of “t, Mary nore (+) of lake Sherburne U.S. St. Mary by more (+)
AUGUST t If-’zry R.iv.f.*r 4 in'.Jfr . }?iw;r.n-'.ﬂ! | !ofs- gy :t,: Mary (1-cay lag applied) Canal idr.ited less (=) 5.3
at Int. Bdry.| Natural Flow Int, Bdry. ! than share . River States than share
i + - e SIBO PEaH s Released R -
i 793 AT R AR WL | 6w %2 12
SRR S BTN NS e il AR SE | R 461 641 180 L3 12
FARE . A e 712 523 b 521____4m_‘__Hgm__ﬂd~_____m_.ﬁr~~_ 189 452 641 189 0
M e gl 718 __ 526 508 s 18 192 429 639 210 18
6 e 613“1“"‘“‘5‘03 516 13 aass . 370 I Sy LT 157 13
3] 643 L e 523 41 161 517 637 120 41
RIS RSET T T RO . 516 TR - 509 643 134 28
g 659 A9 AR W LY a 165 500 658 158 it
$ o2 650 488 559 v B it | 162 573 66l 91 7
10 712 523 HART  FEN e SRS 189 503 664 161 28
Y 679 _ 506 {ESEREN e EE A ? 173 EoR 513 662 149 a5 .
12 616 o L 501 139 o 154 545 660 53 39
13 582 436 473 ) 2 it 46 W 656 109 e (NN - [l
Ly ] skg 118 ke b i i 140 558 656 98 he o
15 526 R ) 439 L% 132 571 658 87 L5
16 5k, _ 408 426 18 i 546 664 118 . 18
A 526 394 406 12 132 z 542 662 120 12
18 4,96 372 386 14 124 548 658 110 1
19 519 389 380 9 130 519 658 139 g
20 551 413 8 K A L7 138 473 658 185 47
21 L8l 363 347 S 16 121 521 658 137 16
22 504 378 335 L3 126 487 656 169 L3
- LL6 i o 328 6 112 538 656 118 6
2 454 340 s 5 114 537 656 119 5
25 465 349 341 8 116 532 656 124 8
<6 473 355 341 14 118 Y 52l 656 132 14
27 485 364 L 29 121 506 656 150 29
28 L77 358 322 A 36 1 119 499 654 155 36
29 399 299 328 29 100 583 654, 71 . TS
30 400 300 328 28 i 100 582 654 P 28
31 435 326 328 2 109 549 656 107 2
Total (490) (24,3) (243) (490)
Sec.-ft. 17,546 13,073 13,320 24,7 4,473 16,047 20,273 L4226 247
Mean 566 422 430 7.97 144 518 654 136 7.97
Ac.-Tt, 34,802 25,930 26,420 490 8,872 31,829 40,211 8,382 490
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OCTOBER 1961

NATURAL FLOW OF :ST'. MARY RIVER AT INTERNATICNAL BOUNDARY AND ITJ DIVIUTON BETWEEN CANADA AND UNITED STATES (Cu. fft.} per scc. ) Table 1.
1961 —Computﬁd Canada's share|Recorted Flow Canada received } U.S. ghure Storage Factors Diverted by, Net Used U.S. Usged
Day Natural Flow | of St. Mary of St. Mary more (+) | of lake Sherburne U.S. St. Mary by more (+)
St. Mary River River River near less (=) °F St. Mary (1-day lag applied) Canal | United less (=) i
OCTOBER at Int, Bdry.| Natural Flow It VBl than share River ‘ ‘ States than share
' +, 5 @ Stored _Released + -
AL Sl 358 R e e SRV W | e (TR ¥ {[ ..... 9k 95 5
RN ek 200 TR BB L aal i 3 R 2 20 93 | 73 e
CHN 7Lt 315 WO PRI A 21 S |t RSN S bl 58 2
b o S 326 ke G e 13 | 82 ) 2l 99 69 13
5 e 3 ;| g aJ‘[ Bodr R L e L
6 459 R T 65 N 92 88 180 65 o
7 397 298 322 S T 15 9 __ 75 2
R 569 W 360 £ ot aEe 1 5 90 | 209 67
: 573 430 419 T T TR 88 1 1
10 490 368 L6 oW oL R L 88 " b 78
1] 512 38 | hES 69 ¥, "__123 29 88 59 g9
12 593 L4 5 460 - 15 . W8 | 45 N 133 15
13 646 L8l 501 A7 162 57 88 | 145 R
Ly 586 417 508 91 139 40 88 J‘ 48 91
2 670 502 537 35 168 L5 88 | 133 35
16 796 565 628 63 231 80 § |1 e 63
17 953 643 791 - 14,8 310 7 o1 | 162 148
18 1,040 687 890 203 353 60 90 | 150 203
19 970 652 922 270 318 41 89 | L8 270
20 1,2k 789 870 81 455 3L, 60 | 37 _ 81
21 1,061 697 860 163 364 201 0 | 201 163
22 975 654 765 111 321 210 9 210 111
23 875 60k 695 91 Jl 271 180 0 180 91
2l 810 572 645 73 238 165 0 | 165 73
25 a9 531 i 597 66 198 132 0 | 132 66
T 715 524, 590 66 191 125 0| 125 66
ey Wiy 712 523 559 36 189 153 0 | 153 36
28 66 L8l L9 10 162 152 0 | 152 10
29 603 452 487 35 Ty 116 o | 116 35
10 558 118 166 L8 140 92 o | 92 L8
31 586 140 m 6 146 140 0o 140 6
Total (1,842) (152) ; (152) (1,842)
Sec.-{t. 20,407 14,585 16,275 1,690 5,822 2,616 252 1,768 | 4,132 1,690
Mean 658 470 525 5he5 188 8.k 8.13 57.0, 133 54,5
Ac.-Tt, 40,477 28,929 32,281 3,352 11,548 5,189 500 3,507 8,196 3,352
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A e .
Historical Summary
of TABLE 2
: gt »Natl.lral Flow of St. Mary River at International Boundary
Mean Mg;lthly ‘fisclzhai‘(fe In Cubie feet per second Run-off in Acre-feet
ring Irrigation 3eason f i : : Rt
N RO O April - October iNon Irrigation Irrigation = For Year
b g : , : ! ' 2 . i Season Seuson
ear*..#.«»- :Xgrii ¥ bay ! June July August September: October | Nov.-Mar. Apr.-Oct. : Nov.-Oct.
1901-02 e , S e —— A
< = L 2 & 518 d 477 d P % i
1902-03 568 1724 5 YE 2 b 41 - 66,111 2 66,111 2 !
1903-04 724 g =L IR b N7 N 5749650 BI0B¥6 895,731
1904-05 304 935 l\’?"') 233 ¢ 820 2205 96,361 555,162 651,523
St 304 121? 2461 1642 847 371 272 | 33128 481 855 500, e
905- 431 ; 1504 2285 1326 L6 628 756 7’592 ;11,507 562’293
4y y ’ !
1906-07 489 | I - 3
1907-03 it sk gl Al G R &3 124,082 735,938 910,070
Tonty ey i D I o | o el R e S e 1L 223,007
| { : 000 1460 640 +50 i 65,276 785 , 4ol 850, 7
1909-10 | 15 3 s 2315 2243 1175 = 2L f ’ 5y 404 50,740
| o . 250 553 1036 87,729 551,042 638,771
1910-11 | 520 | 2035 3470 1679 1053 1380 /o 97:3&9 650:350 ?48,239
i | %
1911-12 | bz ! : - ‘ o
WD PO B ehEne . B 887 52 423 .y sy4e32 505,795 564,887
ST B e L SRR -l B Lo ST 758,339
3 5 e s 430 719 584 o 504504 530,307 582,371
1914-15 i 575 1644 2251 E722 969 842 739 ! 53:;70 570’28? 611r’2'57?
B A 1707 4634 3he3 1228 947 391 109,773 789,058 898,831
igi6-ig P hs3 2215 i 4104 2427 759 470 373 58,828 654,520 713,348
s S 0 1135 763 489 39% 91,256 511,779 603,035
}915-§9 . 7384 1973 2116 913 498 336 180 49,684 386,325 436,009
il ol B 1720 . 3133 = 2355 800 | 572 557 61,025 579,977 641,002
s R 2664 ;. 373 1809 755 | L6 499 72,117 636,167 708,284
1921-22 | 282 2293 3835 1573 642 420 301 64,657 6 3
. % c X 2 2 565,880 630,537
1922-23 | b2z 2286 | 3359 1726 788 | 482 560 47,191 583,204 630,375
19;}~24 | 393 2080 3152 1534 728 397 302 51,406 520,145 571,551
1924-25 | 127 3461 3512 1393 807 542 406 78,619 720,710 799,329
1925-26 | 670 1264 1073 813 405 751 1141 49,193 371,837 421,035
T AT e NS S S B SRS A S wia : . . -
19§§-§7 | 600 268 5434 2812 127% 1509 1143 74,838 935,423 1,010,261
1927-28 | 546 3695 2940 2594 921 513 863 112,116 734,376 846,492
1928-29 | 314 1837 2553 1272 493 291 28¢ 66,040 427,448 493,483
1929-30 | 1477 2425 2489 1264 511 370 314 52,374 5355575 587,949
1930-31 f 224 1957 1338 796 592 Loy 25 38,856 S Meih 412,739
193132 | - 567 2497 2396 1409 595 307 240 83,750 515,319 599,569
1932-33 | 416 1764 4339 2169 760 492 635 €7,488 643,242 710,730
1933-3u |- 3441 2929 1155 540 323 269 168,272 623 ,0%4 737,316
196=35 | 392 1841 2716 1516 630 387 235 136,576 467,558 6504, 14l
1935-36 | 617 2417 2152 82 420 252 162 30,004 414,845 4l 8LY
1936-37 267 1797 3752 1409 475 298 285 34,013 500,701 534,714
1937-38 696 2611 332 1622 510 360 322 65,262 571,753 537,245
1938-39 640 2271 1721 1063 459 292 1358 59,359 Lul, 996 462,355
1939-40 381 1360 1302 737 382 427 415 37,815 364,056 401,871
1940-41 364 1332 1429 379 359 521 635 2,842 334,346 367,638
194142 676 1890 2773 1324 754 25 397 9% ,304 535,668 629,972
1942-43 1240 1996 3722 2671 810 376 328 63,366 675,767 739,133
19473-l4 197 1273 1634 809 536 b2 I 36,343 318,121 354, 464
1944-45 153 2000 3382 1455 Lg7 486 421 L6 ,471 505,676 552,147
1945-46 658 2351 2731 1500 571 495 521 76,816 535,571 6124387
1346-47 913 2729 2585 1634 65 526 1250 86,866 624,962 711,828
bl Q2 lbB ol 621 e[ T 2 1576 W o L SRROLE | S R 725,024 796,403
1948-49 526 2337 2272 991 L71 532 4ok 35,419 456,637 432,056
1949-50 462 1969 4537 3159 1100 492 929 96,111 766,773 862,889
| 1950-51 819 3366 3431 3230 1123 1209 13390 141,366 385,233 1,026,539
1951-52 969 2408 2204 1433 839 409 264 82,832 517,093 599,925
1952-53 635 716 553k 2519 887 438 283 62,545 786,960 849,505
1953-54 435 3237 3637 3184 1100 77 736 62,2%? 795,874 355.%93
1954-55 267 1491 3755 2243 799 363 310 79,260 589,733 663,993
1955-56 525 2793 3631 2027 823 411 513 89,020 652,395 741,415
1956-57 275 3569 2947 1077 47 303 332 59,363 5k5, 26k 604,627
1957-53 401 2754 2347 1182 556 482 520 58,512 530,6k5 589,157
1953-59 702 2110 4036 2128 T 1035 979 93,513 714,693 802,206
1959-60 688 1387 3047 1504 646 374 237 95,38§ 487,907 575,292
1660-61 415 2222 2774 1724 £¢ L €58 58,502 Sk Tk €385,25¢
Average 593 2212 3271 1785 762 54,8 532 71,805 587,943 659,748

This table contains revisions to formerly reported data.
‘Natural flow records computed on basis of Lake Sherburne storage and release records
as published in the original reports to the International Joint Commission.

- 1902 data not used.
- Partial record not included in average.
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Historical

Summary

of United States Share of
Natural Flow of St. Mary River at International Boundary

S

a

Mean Monthly Discharge In Cubic feet per second

During Irrigation Season

Run-off in Acre-feet

April - COctober Nan Irrigation] Irrigation For Year
Season Season

Year April May June July August |September| October || Nov.-Mar. Apr.-Oct. Nov.-Oct.

1901-02 < & - - - 156 d 119 d = 16,637 2 16,637 2
1902-03 170 696 433 1306 535 388 295 28,983 352,098 381,081
1903-04 221 844, 1301 784 302 105 55 48,130 218,938 267,118
1904-05 79.4 442 1064 654 268 92.4 241 19,564 172,185 191,749
1905-06 144, 586 976 746 306 174 221 25,796 191,286 217,082
1906-07 122 801 1962 1392 500 440 174 62,041 326,525 338,566
- 1907-08 302 1076 3583 1077 256 115 120 31,218 393,572 424,,790
1908-09 33 785 2418 1333 563 174 112 32,638 331,192 363,830
1905-10 430 991 954, 421 150 150 351 43,865 208,947 252,812
1910-11 130 851 1568 672 360 52 170 48,67, 258,357 307,031
1911-12 139 849 10C6 62 280 131 106 29,546 190,175 219,721
1912-13 244, 789 2092 845 414 150 112 34,802 280,792 315,594
1913-14 192 94" 982 548 197 154 253 29,282 198,764 228,046
1914-15 167 655 958 694 318 256 205 41,985 197,290 239,275
1915-16 172 686 2150 1565 LT 314 97.8 54,886 328,788 383,674
1916-17 116 949 1885 1047 215 117 9.6 29,414 267,802 297,216
1917-18 191 782 1380 426 218 122 98.4 45,628 194,448 240,076
1913-19 90.7 822 391 295 125 84.0 46.5 24,842 142,621 167,463
1915-20 116 699 1400 1011 241 146 142 36,512 227,566 258,078
1920-21 180 1165 1690 738 219 104 126 36,059 255,689 291,748
1921-22 75.8 380 1750 622 170 105 750 32398 228,134 260,762
1922-23 109 976 1513 696 232 122 146 23,596 22G. 233 253,479
1923-24 98.7 878 1409 600 200 99.0 75.5 25,703 203,399 229,102
1924-25 470 1564 1589 779 238 136 102 39,31C 295,509 334,819
1925-26 226 465 372 251 101 214 410 24,599 123,780 148,379
1926-27 208 1176 2550 1239 470 588 405 37,419 401,387 438,806
1927-28 152 1681 1303 1130 296 130 232 56,058 302,731 358,789
1928-29 78.5 752 1112 469 124 72.8 g2.2 33,02C 162,343 195,363
1929-30 572 1046 1078 465 128 92.5 78.8 26,187 209,274 235,461
1930-31 56.1 813 752 233 168 116 3.5 19,428 134,186 153,614
1931-32 153 1082 1281 37 151 76.8 59.9 41,375 202,453 244,,328
1932-33 116 715 2003 918 220 123 223 33, 7L 261,031 254,775
1933-34 710 1554, 1298 411 139 &0.5 67.3 84,136 257,770 341,906
1934-35 103 754, 1191 591 17 96.7 58.9 63,288 173,546 247,834
1935-36 191 1042 910 250 105 62.9 40.5 15,002 157,613 172,615
1936-37 66.8 734 1709 538 121 45 1.3 17,006 20C,099 217,105
1937-38 225 1139 1495 644, 129 90.1 80.5 32,531 230,229 262,860
1938-39 2 969 694, 268 115 72.9 47.0 29,630 149,764 179,444
1939-40 95.9 764, 734 208 95. 109 104 18,907 127,835 146,742
1940-41 93.4 500 548 281 89. 133 167 16,421 109,876 126,297
194142 215 778 1219 746 221 134 99.6 41,152 206,753 253,905
194243 465 331 1694 1179 251 94.0 82.1 31,633 278,134 309,817
1943-44 49.2 475 650 254 136 106 93.4 18,172 106,324 124,996
194445 38.3 841 1524 561 115 123 105 23,235 200,071 223,306
1945-46 211 1014 1199 583 149 124 135 38,408 206,912 245,320
1946-47 305 1198 1126 650 176 136 458 43,433 245,873 289,306
1947-438 201 {1315 2576 - SR 7o T B - % | 66.6 35,690 306,970 342,660

1948-49 148 1002 969 329 118 13 P 900 R0 | e 8
1949-50 116 827 2102 1413 383 127 325 48,056 320,765 368,821
1950-51 251 1516 1549 1448 397 438 528 70,683 372,351 443,034
195152 348 1037 935 550 260 102 66.1 41,416 200,079 241,495
1952-53 218 1191 2600 1093 281 109 70.7 31,272 336,248 367,520
1953-54 m 1462 1652 1425 383 227 214 31,309 332,634 363,943
1954-55 66.9 530 1711 957 245 90.6 265 39,630 237,646 271,276
1955-56 153 1230 1649 847 250 11 130 44,4510 264,855 309,365
1956-57 70.2] 1618 1306 372 120 755 82.9 29,682 221,248 250,930
1957-58 100 1215 1257 424, 143 128 132 29,256 206,065 235,321
195859 201 838 1861 897 237 351 325 46,756 287,954 334,710
1959-60 191 529 1358 635 183 93.5 59.3 47,693 184,278 231,9NM
1960-61 104 UG 1720 L95 1L4 101 188 29,251 223,748 252,999
Average 184 941 1468 727 234 156 156 35,903 234,132 270,035

This table contains revisions to formerly reported data.

Natural flow records computed on basis of Lake Sherburne storage and release records
as published in the original reports to the International Joint Commission.
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1902 data not used.

Partial record not included in average.
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Historical Summary

of

Canadian

Share of

Natural Flow of St. lMary River at International Boundary

tial record not inc

iuded in
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J18VL

Mean Monthly Discharge In Cubic feet per second Run-off in Acre-feet
During Irrigation Seuson = SR =
April - October A ¥on Irrigati Irrigation For Year
Season Season A |
Year April May June July Augnust |September{ October How e iL ESE. et Ho¥stiits J
]
1901-02 - - - - - 4629| 3584 - 417 49,474 2 49,474 2
1902-03 398 1030 2767 1618 869 721 622 28,982 | 485,718 514,700
1903-04 504 | 1178 1635 1118 631 315 166 48,181 | 336,274 334,405
1904-05 225 773 1397 9e8 530 273 531 19,564 | 289,670 303,234
190506 336 919 1309 1079 640 454 535 25,796 | 320,021 3.5,817
! 7
1906-07 366 1130 2296 1726 834 74 457 62,048 . - 459.463 521,504
1907-08 542 1410 3917 1411 578 346 361 31,218 | 517,059 | . 548,277
;908-$9 262 1119 | 2752 1667 897 | 466 338 32,638 | 454,272 | 436,910
909-10 757 1325 1238 754, - 430 403 685 43,864 | 342,09 385,95¢
1910-11 390 | 1185 | 1902 1006 694 | 87 | 452 L0675 | 392,503 441,178
1911-12 403 1182 1340 958 608 393 F 317 & 29:se 315,620 | 345,166
1912-13 500 1123 2426 1179 7.8 424 | 336 34,802 T - 272 G R 15
1913-14 Lid, 1282 1316 88? 500 430 - L58%: -l - 99,280 331,803 | 360,835
1914-15 408 o8y | 1292 1028 652 | 58 | 534 || - 21,985 332,997 | 374,98
1915-16 492 1020 2484, 1899 781 633 | 294 || 54,887 460,270 | 515,157
| ; | |
1916-17 337 1266 2219 1380 545 352 o1 emp o camiil LoiSElE Lo LB FH
13};-}3 ézo 109/ 1713 259 545 b - 45,628 | 317,332 | 362,960
- 9 1156 1225 25 374, 250 |° Mo i 8o 203703 | 768,548
:919-90 313 1021 1733 1344 559 4361 4154 30,513 B e 382,900 O
920-21 466 1499 2023 1071 535 32 - 383 - 36,088 1 330,477 | 416,535
1921-22 206 313 2085 256 472 315 ; 226 3 32,329 ? EEREPAL | 309,775
192223 313 | 1310 | 146 1030 556 | . 360 4= e RiEos Fithid vore |~ Gaiiars
1923-24 295 | 1202 | 1143 934 529 | 298 | 226 | 250yl e | Wus
:934-32 802 1898 1923 1123 569 406 . 305 39,309 | 425,201 | 464,510
925-2 Ldd, 799 706 568 304 SEEL TN Ree B 05T ] TRl 606
1926-27 392 1509 288, 1573 £04, 901 i' 738 Il 37,419 § 534,036 ! 571,455
;ggg-zg ggg 5024 163Z 1454 25 383 | 5Bt |l 56,058 | 431,645 | 487,703
1929-30 906 1?88 :2$1 ;82 ggg 5%3 | 5;2 Y o B ?22’12? | 296’123
o y - i : ? Oy i F4 3J i 552 ¢
1930-31 168 | 1144 | 1086 563 12,1 s | P L 19,48 | 9,801 | 259,32
1931-32 415 1415 1615 872 L4 5301 - 180 ﬂ s 313,267 | 355,747
1932-33 300 | 1049 | 2336 1751 s46 | 369 | 462 {1 33744 382,210 | 415,955
1322-32 1024 }823 1631 44, 401 242 o1 | 8,136 3,27 | 455,410
- 290 0 1525 ars 459 220 T 68,238 288,022 | 356,310
1935-36 426 1376 1243 57 | 315 Wy o 122 : 15:002 :57:?32 ; :7::?34
| ; _ ,
1936-37 200 1063 2043 i 354 224 : 254} 17,007 300,603 | 317,610
1937-38 'ACR 1473 1828 978 | 380 o VN B & S| 32,631 341,754 T 304,385
1938-39 438 1302 1027 701 344, s18; 1 Y210 oF g6 253,032 282,911
1939-40 285 1096 1068 530 287 39 - 1= 31 T age0m 236,221 | 255,129
1940-41 271 833 881 598 | 269 38T | 468 ﬂ 16,421 4 224,969 1 7I1,390
1 | | |
1941 ~42 461 1112 1553 1079 533 392 | 297 47,052 01 328015 | - 376067 !
1942-43 775 | 1165 | 2078 1512 s50 | 282 | 246 310683 | 397,637 | 129,315
194344 148 708 98, 555 200 | 318 | 280 16171 L 211097 | 720,468
194445 115 1158 1858 894 342 363. 4. 316 | 23,236 305,605 . | 378,341
1945-46 L46 1347 1532 917 422 g S S C i 38,408 | 328,65 367,067
| | | |
194647 607 1531 1459 98, 481 30 4 T @ ka4 T wm.of Lo Lan 530
| 1947-48 420 | 1649 | 2910 | 955 5351 249 | ooc B 35689 - A18psa- | x83 gl
1948-49 378 1335 1303 662 353 300 -l 303 p CFLe L 286,368 - 1 304,078 el
1949-50 346 1143 2435 1746 Vil 364, 604 || 48,055 446,013 | 454,068
1950-51 568 1850 1882 1782 T 82 | 70,683 | 512,88 583,565
195152 621 1371 1269 883 578 g o SN S 41,4160 | 317,014 358,430 |
1952-53 417 1525 2934 1426 6506 398 = oot 003 | -4, 481,385 |
1352-54 325 1775 1985 1759 717 54 -4 822 il 31309 | 463940 494,549 |
54=55 200 901 2044 1291 554 292 S 555 36,630 | 352,094 $10} I r SR
1955-56 32 | 1563 | 1982 | 1180 578 | 330 | 383 W,510 | 357,538 | 132,048 |
1956-57 205 1951 1640 705 | 358 27 | 249 ? 29,681 | 324,016 | 353,697
195758 300 1539 1590 758 | 413 354 | 39 < ohaoR6 SoapdiEm ) o353 83y
i e e S e w
1691 96 4 8 L 298,629 | 346,321 |
1960-61 311 1275 205 828 422 305 L70 1' 2§:25} IL3,007 77?:: 58 ‘@
Average 409 | 1271 | 1802 1059 sanl 392 | 3m O 355903 | B340 389,713
This table containg revisions to fome!rly reported data. w : l
Natural flow records computed on basis of Lake Sherburne btorage aﬂ:d release records ! !
as published in the original reports the Intqémationalf Joint Corfimission. ' g
d - 190P data not used. | ! 1 {
z - Par werage. | |



Table 5

Page 1
DIVISION OF FLOW OF ST. MARY RIVER
1961
Water Available to Canada at Spring Coulee froii St, Mary River
~ (Acre-feet)
St, Mary River Rolptk Creek Lee Creek Total Avail-
Month Int. Boundary Kimball Cardston able at
o it Beinga Spring Coulee
April 17,974 254 1,300 19,528
May 83,248 974 7,890 92,112
July 53,163 | 33 1,500 5k 696
August 26,420 30 6,8 27,098
Septemver 16,594 158 1,200 17,952
Sl o RERovey B - RGN (OGRS | . PG SR v . S S
Total 374,830 1,707 ‘ 19,028 ; 395,565
DISPOSITION OF CANALIAN OREnE
Water Use¢ in St, Mary anc Milk Rivers Development
(Acre-feet. )
£ R I T B R S
o Canacda's Snare [ Canacian Et. Magrath I1.D. Total
Natural Flow: | Mary Canal: . Canal: Diverted
Month Int. Boundar | Spring 1 Spring to
AR - > O - TR i Coulee MR
April 18,516 g 0 ! 6 6
May 78,367 é 40,110 540 40,650
June 122,196 | 140,300 3,440 ? 143,740
July 50,940 87,730 3,400 | 91,130
August 25,930 53,810 2,080 ' 55,890
September 18,129 58,010 1,200 59,210
Lokt SR DRSS, T - SO oo V| 567 Q2,080
Total 343,007 401,140 11,233 412,373

Storage in St, Mary Reserveir Mareh 31, Elev. 3598,37 = 170,600 acre-feet
Octoter "1, Flev. 3609.52 = 236,400 acre-feet



o

wWater Avai

DIVISION OF FLOMWS

lable to the United States

1961

including Ddversien from St, Mary River

(Acre-feet)

St. Mary River Basin

OF ST. MARY AND MILK RIVERS

Tabkle §
Pare 2

_in Milk River at Rasterm Crossing

Milk River Basin

United Total Piverted Measured
M States Lake Available to Flow at
orth 0 % A : { >
Share Sherburne _ for Milk River  Unused Eastern
Nat.Flow Stored Rlsd, Diversion  Basin Crosging*
April 6,177 79 19,535 25,633 26,174 -541 26,780
May 58,32 25,970 L8 32,402 27,521 4,881 35,660
June 102,345 38,582 20 63,783 40,828 22,955 42,250
July 30,444 1,759 - 1,00 43,016 40,792 2,22, 37,270
Aug., 8,872 0 31,829 40,701 40,211 490 36,340
Sert. 6,038 188 18,637 24,487 26,021 -1,534 30,610
Oct., 11,58 5,189 . 500 6,859 3,507 3,352 7,760
Total 223,748 71,767 84,900 236,881 205,05, - 31,827 216,670
* Represents natural flow of Miik River and diversion from S5t. Mary River Basin,
lLake Sherburne quantities are corrected {or evaporation.
Storage in Lake Sherburne on March %1 = 22,080 acre-feet.
Octobter 31 = 7,320 acre-feet.
Storage in Fresno Regervoir on March 31 = 34,140 acre-feet.

October 31

19,650 acre-

feet.



MAJOR DIVERSIONS FROM MILK RIVER
IN THE UNITED STATES

1961
(Acre-feet)
DIVERSION March April May June July Aug. Sept. Oct. Nov. Total
Fort Belknap Canal 0 Q- 15,280 15,700 17,970 8,870 6,600 0 64,420
Paradise Canal 0 0 6,620 6,060 75040 - 5,310 2,850 0 27,870
Harlem Canal 0 Q4130 3,490 5,160 3,610 2,460 0 18,850
Harlem No. 2 0 0 1,090 791 1,779 1,170 264 0 5,085
Agency Canal 0 3,470 75710 5,290 6,330 3,710 2,040 0 28,550
Dodson North 0 0 5,840 4,960 8,810 5,180 2,800 0 27,590
Dodson South 536 1,480 7,510 15,620° ‘13,810 14,910 12,900 3:370 70,136
Vandalia Canal 0 0 7,540 103300 9,150 8,140 4,550 2,740 42,420
Wiota Pumping Plant 0 1,060 1,950 2,090 1,440 1,250 207 2,100 10,097
Totals 536 6,010 57,670 64,301 71,4670 52,130 34,671 8,210 295,018
Storage in Nelson Reservoir on March 31, 39,550
on October 31, 18,250
2]
1]
o
(0]
w

¢ °o1qel



Table 6

Page. " 1
DETTRMINATION OF NATURAL FIQW OF BATTLE CREEK
AT INTERNATICNAL BOUNDARY
1961
Diversion to Cypress Lake
Quantities in c¢.f.,s. days
Period at West West. Liversion West Net
International Inflow Inflow to Cypress Outflow Diversion
Boundary Canal Canal Lake Canal to Cypress
‘ Drain Lake
Feb.23 - Mar. 4 0 0 0] 0 0
Mar. 5 - Mar.l4 0 0 0 0 0
Mar,15 - Mar,2¢ 210 22 188 3 185
Mar.26 -~ Apr. 4 71 3 68 0 68
Apr. 5 - Apr.l4 0 il -1 il -2
Apr.15 - Apr.24 0 0 0 L6 =46
Apr.25 - May 4 0 0 0 193 -193
May &5 - May 14 0 0 [ 0 403 -403
May 15 - May 25 0 8 i 0 463 -463
May 20 - Jure L 0 0 0 603 -603
June 5 -Jure 14 i 0 0 0 555 -555
June 15-June 2/ | 0 0 0 356 -356
Jure 25-July 4 | 0 0 0 58 -58
July 5-July 14 0 0 0 389 -389
July 15=July 25 0 0 0 791 =791
JLI‘:._‘,' 20=Aug.s P 0 0 O [‘,53 -LSB
Aug. 5 -~ RAug.l4 0 0 0 N =34
Aug,.1l5 - Aug.25 0 0 0 38 38
Aug .26 - Sept.l 0 0 0 B -5
Sept. 5=Sept.li 0 0 0 10 =10
Sept.l5-Sept. 2L 0 0 0 8 -8
Sept.25- Oct. 4 o 0 0 5 -5
y f
Qetl b = Dotk 0 ‘ 0] 0 21 -21
Oct.15 = Oct.25 0 0 0 92 -92
Oct.26 « Oct.31 0 o) 0 2 | -2
Total 281 26 255 L ,499 =L, 241
Acre-feet 557 52 506 8,924 -8,418

04



Table 0

Pave
DETERMINATION OF NATURAL FLOW OF BATTLE CREEX
AT INTERNATIONAL BOUNDARY '
1961 g
Diversion to Irrigated Lance
Bre et uaptities do ¢, f.8, days: o - & IRt o
Period at tirlirne | McKinnen | Richard- Vidora ! Total { Return ! Net
International & Nach Diteh son Dite! !3’v»r*-ﬁ | Flow Diversion
Boundary Ditch | Titckh ‘ E to Irri-
! ¢ A ; gated Land
o -ﬁ__n.____ﬁ_-.m,,»_ﬁ ! e - i
Feb,23 - Mar. 4 0 0 0 0 0 0 0
!
Mar. 5 = Mar.14 0 0 0 0 | 0 0 0
Mar.1® - Mar,2° 92 0 0 0 | 92 18 U
Mar.26 - Apr. 4 107 | 0] 0 o S 107 21 86
|
Apr.. 5 = Acr.}& ‘ 127 0 0 0 ! 127 25 102
Apr. L' - BPF o 79 1L 0 A= 93 | 19 7L
Arr.25 - May 4 1, 8l 0 | 0 | 228 | L6 182
May 5 - May 1| 175 69 3 15 | 403 | 81 322
May 15 - May 25 66 78 200 | 241, 588 | 118 470
BAN PO N dupeh 0 161 - G 610 ; 122 488
|
June & -June ib | 0 185 8L 224 L93 | 99 394
;s 0 68 38 184 29 | sa| 28
Jure 25-July 4 0 L 1 37 L2 8 3
July ﬁ—Ju}; ?L 0 ! 140 172 68 380 76 ' 304
\{’J]” 1‘;—\.11','\7 nEe 0 212 ; 252 352 816 163 ! 653
July 26-Aug. 0. a5 124 6L | 409 82 | 54y
i ]
Aug. 5 - Aug.lk 0 10 | 0 ¢ A 10 2 8
f‘\uﬁf_.}f - ,j‘l,"_..,'r O o ! 0 O g 0 o 0
fug.20 -~ Sept.4 0 0 0 | 0 1 0 1 0 | 0
| |
:v(‘f‘t. _“SAP;‘ “4 O o 0 0 ! O 0 O
)o;t.“:_'-;rvr, 2l 0 0 0 0 | 0 0 0
Sept.25 Oct, 4 o‘ o‘ 0 O: 0 | 0 Y
Oct. 5 -~ Oct.lh o | 6 | - B9 0 ; 6 1 5
Oet.15 - 0ct.25 6 | 3 0 16 | 2 5 19
Oct.26 - Cct.3 T 0 ey b s o i G
Total 797 1,254 1,144 1,524 L,719 9LL 3,775
Acre-feet 1,581 2,487 2,269 35023 9,360 1,872 7,488

Return flow assumed to be 20 per cent of

diverted quantities.




-

July 5-July 14 -389 304 l
July 15-dJuly 25 -791 &% |
July 26-Aug., 4 =453 327
/‘\‘Jf. f - t‘.'l)‘,-ud -3[‘, 8
Aug.l5 < Aug.25 -8 0
Aug,2C -~ Sept.4 -5 0
Sept. “~Sept.l4 -10 o |
Sept.l15-Sept.2, -8 0
Sept’ 25> Oct. 4 -5 0
ety 5 « Octiilh =2} 5 !
Oct.1l5 - Oct.25 -92 19 |
Oct.26 ~ Oct,.31 -2 S
Total =l , 244 3,775
dcre-feet -8,418 7,488
Estimated acre-~feet total of minor
diversions detailed in appencix t

this report.

-85
-138
-126

-26
-8

-10
-8
-5

=16
=73

-469
-930

i, |

2 DETERMINATION OF NATURAI FLOW
AT INTEENATIONAI
1961
Quantities in ¢,f.8.
Period at Net. Net, ' Total
International Diversion |Diversion Used
Boundary to Cypress |to Irri- t
A iy Lake gated Land Ca
Feb,.23 - Mar. L 0 0 0
Mar. 5 - Mar.l4 0 0 0
Mar.15 - Mar.25 185 4 259
Mar.2¢ - Apr. 4 68 86 154
Apr. 5 - Apr.lL & o aee | 1w
Apr.15 - Apr.24 =46 L ; 28
Apr.25 - May 4 -193 g2 -11
May 5 - May 14 =403 | 322 -81
May 15 - May 25 -463 L70 Y
May 26 - June 4 -603 Lee <118
June & ~June 14 -555 39 =181
June 15-June 24 -356 232 -1254
June 25-July 4 -58 3l W,

U

CF BATTIFE
BOUNT'ARY

Tat:1e
Page

R EWK

(R SN N

davs
T|__Battle Creek | Unj
F‘!C'a I‘:.‘ .4'1#
i R ) e L l Flow ' S Aare
_|Bouncary | BRE (E -
]
Vi 0, 0
' ;
Pl ot gl e
1,026 | 1,288 1 &2
i DR
| | i
‘ g2 | 188 o3
| 3 ¢t 33
! L8 k74 18
%0 | 9| &
109 | 116 58
208 | 93 L6
& [(=-9m 0 0
E ke ] & 1
10 (1) 0 | 0
l [
, 0 |(-e5) 0 | 0
; 0 (-138) 0 | 0
: 58 (-68) 0 | 0
|
| a6 10y o | 0
| 0 :(-8) 0 | 0
l 0 i('S) 0 | 0
| 0 |(-10) 0 | 0
! o |(-8) O | 0
! 0 '(-5) 0 | 0
} 0 [(-16) 0 !
, 0 i(-73) 0 i
S0 R g T I RS
2,281 2,320 1,159
L,LES 4,602 2,299

1,049

119

United States

| Re

| 4in

£ )
¥ ol

R it

ceived
Eycees
are

0

119
382
-19

-9
5
30

86

51
162

bl
137
10

0
0
58



DETERMINATION OF NATURAL FLOW OF

FRENCHMAN RIVER AT INTERNATIONAIL. POUNDARY

1661

Cyvress Larve Storage anc Diversicn

Ad lustment
for Charrel
>

Iosses to

lIrLernational

Bourdary

_;_“CO?Euted

Guantitiss inwg. .5, ~CaYS )
l Belarger Cypress Lake Net ; Cyvrress ‘ Gross
Period at 5 Creek East Belancer | Lake { epletion
Interriational | Diversion Cutflow Creex ; Natura: , 2t
Bourdary i to Canal Diversion- | Cverflcw | rest
| Cycrrese Lske % g xRN 3 % L S
| Il | i computed
1 1 ! 9
Mar. 1 - 10 | 0 se | -5 ; -5
Mar.11 = 20 , 0 10 | <10 | =10
Mar.2l - 21 ' 202 37 +165 l +165
Lo 234 (. a37° | +137
Apr.il - 20 79 63 | +16 +16
Apr.z2i - 30 72 58 ! +14 +14
May 1 - 10 39 437 -398 | -398
Hay 11 - 2 12 802 -790 =790
May 21 - 31 0 163 -163 -163

June « I~ 1C
Jure 11~ 20
June 21+ 20
July

July 11

1
1
July 21- 31

Aug. 1- 10
Aug. 11- 20

Aop. 2l1= 31
Sept. 1- 10
Sert.11- 20
Sept.21- 30
OEL =T 1O
Qet. 1l=" 20
Oet, 21— 31

[

DO O SO0, 00O OwWh B od

79 L=
30 ' -30
238 -238
592 =574
299 -296
19 -19
222 =222
59 =59

61 - 61
3 S -3¢

=1

=79
-30
-238
=574
-296
-19
-222

-59

-61
-38

=1

-5
-10
+78

+69
+16
+14
-121
=279
-95
-66
-30
=145
-307
-173
-19
-138
-59
0

-60
-38
C

0
0
=1

Total

Acre~-feet

659
i

%

3,310 -2,651
6,565 -5,258

0 0RO 00RO 0 OO OO0 OQAQ QOO0 OO

-2,651
'5’258

'1,369
-2,715




DETERMINATICN OF NATURAI FLOW OF able 7
FRENCHMAN RIVER AT INTERMATIONAL BOUNDARY Page 2
1961
East End Reservoir Storage ard Diversion
Quantities in c,l,8.-CayS

Return Flow | Gross I Actustmert Net
Period at Bast End Reservolr Easgt End from { .Lerletion | for Channel Depletion

Internatioral - Canal East End ! at, | Losses to at
Boundary E [ | Dietrict East Enc lIr‘srPltfénal cast End

Stored | Released | | _Bourdary
j g ¥ | computed -} computed i
4
Mar, 1 - 10 2 f 0 0 +2 5 +2 | 0
Mar.11 - 20 2 i g+ 0 2 | 2 - 0
Mar.21 - 31 T ! s o +14 | ag - | 0
Apr. 1 - 10 398 | E o | 0 +398 +85 +313
Apr.l1 - 20 368 f | 0 0 +368 | +98 +270
Apr.21 - 30 | LSl 04 21 -411 | -104 -307
May 1 - 10 363 ; 135 | 2| +471 | +113 +358
May 11 - 20 90 | 198 | L0 +248 , +100 +148
May 21 - 31 ! 113 330 | 66 +151 ' +79 +72
Jure 1- 10 f 211 L2 | 85 | +128 | +70 +58
Jure 1l1- 20 ! 269 | & b M 83 l +65 +56 +9
Jure 21- 30 167 | l 131 | 26 | +272 +139 +133
July 1- 10 s | | 23| 5 +4,89 | +226 +263
July 11- 2 57 353 | 71 +225 +120 = +105
July 21- 31 451 512 | 102 =41 =41 0
{ |

Aug. 1- 10 ; 78 296 | 59 +159 +Ol +65
Aug. 11- 2 88 87 | 17 -18 -18 0
Aug. 21- 31 99 o | 0 -99 -73 -26
Sept, 1- 10 . 95 ? o | 0 +95 +68 +27
Sept . 11- 20 120 o | 0 +120 +68 +52
Sept.2i~- 30 3L 0 ' 0 +34 +3L 0
Cet. 1- 10 L5 | §54 0 -45 =45 0
Cet. 11- 20 5 | o | 0 -5 -5 0
Oet, 21- 31 6 | oL l T R 46 +6 | 0
Total 2,130 1,910 3,010 602 +2,628 +1,088 +1,540
Acre-feet L ,225 3,788 5,970 1,194 +5,213 +2,158 +3,055

Return flow assumed to be 20 per cent of diverted duantitiea.



.

DETFRMINATICN CF NATURAL FIOW OF
FRENCHMAN RIVER AT INTERNATIONAI BCUNDARY

1%61

Val Marie Storage
Quantities in ¢.f.s.-days

Table 7
Page 3

Period at
Interraticneal

Val

Marie

West FReservoir

Val Marie

Reservoir

Total Change in
Reservoir Cortents at

Boundary Val Marie
Storec Releasec Stored ' Released 1 Stored Released
Mar, 1 - 10 16 253 269
fjar,11 - 20 L2 532 | 574
Mar.21 - 31 91 | g 1,976 i 2,067
Apr. 1 = 1C 587 | 57 | 530
Apr.11 - 20 165 | _ 216 ! 51
Apr.21 <= 30 574 | 375 ; 199
May 1 - 1C 208 ; 324 i 116
May 11 - 20 126 ' 342 i | 4,68
May 21 - 31 290 256 ; 516
|

June 1- 10 293 621 ! 914
Jure 1i- 20 183 411 | 59
Jure 21- 30 48 276 ; 228
July 1- 10 6 245 | 251
July 11« 20 349 i 126 475
July 21~ 21 478 | 17 461
fbgi =10 182 18 = 164
Aug. 11— 20 35 63 98
Aug, 21- 31 s 6 W
Sept. 1- 10 3 20 19.
Sept.11- 20 1 17 16 °
Sept.21- 30 2 32 34
Oct agad=10 3 173 176
Oct. 11- 2C 1 92 93
Det .. 21= 31 16 ', 23 7

Total 1,875 1,827 3,138 3,333 4,107 4,254

Lere-feet 3,719 3,62l 6,221 6,611 8,146 8,438



i Rl iy F o= Table 7
~_‘ E...TL«I"II h'a“\T I\. OF wAl u‘P; AL P LOUW \,P Pa e L
< FRENCHMAN RIVER AT INTERNATIONAL BOUNLARY &
i ’961
Piversion to Irrigated Lands
Quartities in e,f.s,-davs S
Val Val Val Electiric Total 1  Return Gross Acd justment Net
Period at Marie Marie Marie Pumps J&nal ' Flow Depletion for Chanrel Depletion
International west West Main versicrn | from | at Losses to at
Bournidary Gravity Purping Canal | at | val Marie | Vval International Val
Canal canal 1 Marie | Prciects | Marie | _Boundary Marie
| _computed computed
Mar. 1 - 10 0 0 gl 0 0 0 +269 +30 +239
ﬁar-if - 20 0 0 ' Rl 0 0 0 +574 +42 +532
Mar.2l - 31 0 0 0 g 0 0 +2,067 +104 +1,963
Apr. 1 - 1C 0 0 ) RN 0 0 +530 +51 +479
Aprdli - 20 0 0 0 B | 0 c -51 -22 -29
Apr.2l - 30 0 0 0 il 0 0 +199 +30 +169
Bay 1~ 10 0 0 0 0 0 0 ~136 -30 -86
May 11 - 2C 1 38 0 22 61 12 +517 +70 +LL7
May 21 - 31 270 24 352 L1 907 181 +180 +38 +142
June 1- 10 200 217 667 30 1,114 223 -23 -20 -3
pige e 0 140 200 547 32 919 184 +141 +39 +102
Jure 21~ 30 20 3 285 5 313 63 +22 +20 +2
July 1- 10 0 0 206+ 15 225 L5 =71 -28 -43
July 11- 2 190 110 1 | 20 432 g6 -129 -37 -92
July 2i- 31 275 227 59 17 578 116 +1 +1 0
Aug. 1- ‘: 20 192 72 13 297 59 +74 +29 +L.5
Aug. 1l- 2 0 17 22 ) L5 9 -62 27 -35
Aug. 21- 31 0 0 3 0 1 0 =10 -10 0
Sept. 1- 10 0 0 0 0 0 0 -19 -19 0
Sept.11- 2 0 0 0 0 R 0 -16 -16 0
Sept.2l- 30 0 0 0 0 0 0 =34 -2 -13
Oct. 1- 10 0 0 0 0 0 0 =176 -29 =147
Oet. 11~ 2 0 0 0 0 0 0 -93 -2 -69
Oct. 21- 2 0 0 0 0 0 0 =7 =7 0
Total . 1,116 1,248 2,327 201 4,892 978 +3,767 +164 +3,603
Acre-feet 2,214 2,475 4,616 399 9,703 1,940 +7,472 +325 +7,146

Return flow assumed to be 20 per cent of diverted quantities.
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T 2R . *
DETERMINATION OF NATURAL FLOW OF ’gibie 57
FRENCHMAN RIVER AT INTERNATIONAL BOUNDARY g
1961
Quantities in c.f.s.-days
Net Frenchman Apparent Ac justment - 2
Period at Depletion River Natural Flow - for Feenciam Rixgy 41-Intefnationkl Tonaten
International in at of Frenchman Minor Received in
Boundary Canada Intermational River at Diversicns Natural United Excess of
Bourdary Internatiocnal in Canada low States Share by
Bourdary Share USR8,
computed
Mar %-., 10 +239 70 309 16 325 162 -92
Mar.11l - 20 +532 1,652 2,184 109 2,293 pE98 [ +505
Mar.2l - 31 +2,050 1,536 3,586 179 3,765 1,883 =347
Apr.jl - 10 +860 90 950 48 G98 499 -409
Apr.1l - 20 +241 164 405 20 425 212 -48
Apr.21 - 30 -138 316 178 9 187 9l +222
May ’} - 10 -5 241 236 12 248 124 10T
May :1 - 20 +8l 142 226 i 4 237 118 +21
May 21 - 31 *#146 107 253 13 266 133 =26
Jure 1- 1C +42 123 165 8 173 86 +37
Jure 11- 20 +111 133 244, 12 256 128 +5
June 21- 30 +4,2 60 102 5 107 Sk +6
July 1- 10 -L7 22 (-25) 0 0 0 0 +22
July 11- 20 =110 i (-106) 0 0 0 0 +
July 21- 31 0 0 0 0 0 0 0
Aug. ‘1- 10 +26 36 62 3 65 32 +4
Aug. il' 20 =35 0 (-35) 0 0 0 0 0o
Aug. 21- 3 26 0 (-26) 0 0 0 0 0
Sept. 1- 10 +26 0 26 1 27 14 =14
Sept.1l- 20 +52 0 52 3 55 28 -28
Sept.21- 30 -13 0 (-13) 0 0 0 0 0
get. ' 1.0 <147 0 K-147) 0 0 0 0 0
éet., 11=-20 -69 0 (-69) 210 0 0 0 0
Oct. 21- 31 0 0 gt 0 0 0 0
Total +3,861 4,696  (8557) 8,978 L49 9,427 Ly T -18
Acre-feet +7,658 9,314 17,808 890 18,698 9,349 -36



DETERMINATION OF THE NATURAL FLOW OF
LODGE CREEK
AT INTERNATIONAL BOUNDARY

Table 8

1961
Quantities in c¢.f.s. days
Period Middle Middle |Walburger Middle Creek Lodge Lodge Stored Lodge Measured Natural Natural United States
at Creek Creek Coulee Reservoir Creek Creek or ° Creek Flows Run-off Flow of Received
International near near below and at below Diverted at below from Lodge Creek : :
Boundary Alberta Battle |Diversions| Bedford Slough | Alberta Spangler at Inter- Ma jor Pro ject at Share Excess
Boundary Creek Areas Boundary | Project | Spangler | national | Projects Areas International
Releases|Storage Project | Boundary | in Canada in Boundary Share
Net Comp Comp., | Use Comp. | Use Comp. | Use
Mar, 1 - Mar.10 0 3 0 3 -8 0 0 0 0 3 -2 -5 0 -2 0 +2 -
Mar.ll - Mar,20 17 18 4 22 -5 168 0 +168 138 18 +72 +373 | 373 | +186 | 186 -48 | -48
Mar.2l - Mar.31 9 20 0 20 -1} 278 0 +278 22 20 +1 +290 | 290 | +145 | 15 | -123 | -123
AL

Apr. 1 - Apr.10 A 10 0 10 -6 5 0 +5 2 10 -5 0 -l 0 -2 0 +y +2
Apr.1l - Apr.20 A 8 1 9 -5 1 0 +1 0 8 -5 0 -9 0 -4 0 +, Y
Apr.2l - Apr.30 4 120 0 120 -116 0 0 0 194 120 +4l Ly | +122| 122 | +61 61 | +133 | 133
May 1 - May 10 i 1% 0 11 ~7 0 0 0 32 11 +13 138 +38 38 | +19 19 v
May 11 - May 20 5 13 127 Lo | -135 109 0 +109 17 13 +2 2 -7 0l w4 i e
May 21 - May 31 k 9 0 9 Lk 1 0 +1 T 9 -5 0 -8 0 A 0 +5 +1
June 1 -June 10 L & 0 6 - 0 0 0 14 6 +5 5 +17 17 +8 9 +6 +5
June 1l-June 20 & 6 0 6 o 0 0 0 0 6 -k 0 -6 0 -3 0 +3 0
June 21-June 30 3 7 116 123 <126 58 0 +58 0 o A 0 -66 0| =33 Y +33 0
July 1l-July 10 2 5 102 107 -105 76 0 +76 0 5 ;=3 0 -32 0 -16 0 +16 0
July 10-July 20 1 5 78 83 -82 56 0 +56 0 5 -3 0 -29 0| =14 0 +14 0
July 21-July 31 1 32 43 75 ~Th L7 0 +,7 0 32 -19 0 -46 0 -23 0 +23 0
Aug. 1 - Aug.l0 1 196 0 196 -195 0 0 0 0 196 <138 0}l 313 0 | -156 0§ +15 0
Aug.1l - Aug.?20 1 11 0 11 ~10 o 0 0 0 11 ~7 0 -17 0 -8 0 +8 0
Aug.2l - Aug.3l 1 13 0 13 -12 0 0 0 0 13 -8 0 -20 0| -0 0 +10 0
Sept. 1-Sept.10 1 9 0 9 -8 0 0 0 0 9 -5 0 -13 0 -6 0 +6 0
Sept.11-Sept.20 1 a2 0 2 wl 0 | 0 0 0 7 -4 0] -10 0 -5 0 +3 0
Sept.21-Sept. 30 2 3 0 6 ke 0 - 0 0 0 6 -4 0 -8 0 -4 0 +4 0
Oct. 1 - Oct.10 1 6 0 6 -5 0 0 0 0 6 sl 0 -9 o B 0 +, 0
Oct.ll < Oet.20 2 6 0 6 - 0 0 0 0 6 -l 0 -8 0 =4 0 +, 0
Oet.21 « Dk, 31 3 7 0 7 I 0 | 0 0 0 7 <k 0 -9 0 -4 0 + 0

Total 78 534 L7 1,005 -927 799 0 +799 4,20 53l 4 +221 84,0 +113 420 4307 0

Acre-feet 155 1,059 934 1,993 -1,838 1,585 0 +1,585 833 1,059 yoi 1,666 833 0

Estimated acre-feet total of minor diversions detailed in appendix to this report B s 4

1,786



Table 9
DIVERSIONS FROM THE EASTERN TRIBUTARIES

OF MILK RIVER IN CANADA
1961

Quantities in Acre-feet

Battle Creek Tributary Basin

Net Diversion to Cypress Lake -8,418

Total Diversion to Irrigation’ 9,360

Estimated Return Flow from Irrigated Lands 1,872 7,488

Total of 37 Minor Diversions Detailed in Appendix 1,049

Total Used by Canada 119
(Battle Creek at International Boundary B‘L,Lés acre-feet) ﬂ:ti;é%

i

Frenchman River Tributary Basin

Net Depletion at Cypress Lake -2,543

Stored in Eastend Reservoir L2225

Released from Eastend Reservoir 3,788 437

Eastend Canal 5,970

Ad justment for Channel Losses to International Boundary 2,158 3,812

Stored in Val Marie Reservoirs 8,14

Released from Val Marie Reservoirs 8,438 -292

Total Canal Diversion at Val Marie 9,703

Ad justment for Channel Losses to International Boundary 325 9,378

Estimated Return Flow from Irrigated Lands -3,134

Ad justment for Minor Diversions in Canada 890

Total Used by Canada 8,548

Total of 63 Minor Diversions in Frenchman Basin as provided by o

the Water Rights Division of the Province of Saskatchewan 71 36¢

Detailed in Appendix = 1,3733 acre-feet.

a - BExcluding 863 acre-feet of diversions from
War Lodge, Oxarat and Sucker Creeks which
did not affect Frenchman River.

(Frenchman River at International Boundary = G,314 acre-feet)

Lodge Creek Tributary Basin

Middle Creek near Alberta Boundary ILL
Middle Creek near Battle Creek 1,059
Walburger Coulee below Diversions 93Lb -1,838
Total of 5 Minor Diversions Detailed in Appendix 120¢
Lodge Creek at Alberta Boundary 1,585
Lodge Creek below Spangler Project 0 1,585
Total Used by Canada -133
o
b - Released from Middle Creek Reservoir %fmJ )
via Bedford Slough. 700

¢ - 635 acre-feet diverted by Mitchell Ranching Co.
is diverted above Middle Creek near Battle Creek
gauging station and therefore this diversion is
not included in total of 5 minor diversions above
as it is already charged to Canada.

(Lodge Creek below McRae Coulee at International Boundary = 833 acre-feet)



MEASURED DIVERSIONS FROM THE EASTERN TRIBUTARIES
OF MILK RIVER IN THE UNTED STATES
1961

(Quantities in Acre-feet)

Irrigator Mar. Apr. May June July Aug. Sept. Oct. Total
Lodge Creek
North Chinook Canal 172 178 80 0 0 0 0 430
Battle Creek
Matheson Canal - - - - - - - 0
Pumping - - - = = = = a2,760_
Frenchman River
Frenchman Canal : 484 1,170 1,550 1,880 1,780 907 0 TENTATLY,
Total - - - - - - - 10,960

a - Estimated use by pumping from Battle Creek to land under the Matheson Canal.

OT °Tq®L
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GAUGING STATIONS OPERATED JOINTLY BY
CANADA AND UNITED STATES
IN ST. MARY AND MILK RIVER DRAINAGE BASINS

3

- 1961 -
Map Index Stream and Location Remarks
St. Mary River Basin
SAE,, ' St. Mary River at Intemational Boundary Int.?
SAEO 5 Swiftcurrent Creek at Many Glacier, Montana Int.2
SAEO 9 Lake Sherburne at Sherburne, Montana Int.Ra
SAE, ,  Swiftcurrent Creek at Sherburne, Montana Int.®
SAEO 2 St. Mary Canal at St. Mary Crossing, near Babb, Montana Int.?
] (United States St, Mary Canal at St. Mary Crossing) ;
SAEO 3 St. Mary Canal at Hudson Bay Divide, near Browning, Mont. Int.2
4 X (United States St. Mary Canal at Hudson Bay Divide)
. Milk River Basin
11AA Milk River at Milk River, Alberta Int.?
. 11AA Milk River at Eastern Crossing of International
O a
Boundary Int.
11AA North Fork Milk River above St. Mary Canal,
0.3 a
near Browning, Montana Int,
(formerly as below but North Branch of)
(North Fork of Milk River above Outlet of
United States St, Mary Canal)
11AA1 North Milk River near International Boundary Int.®
(formerly North Branch of)
llAA25 Milk River at Western Crossing of International a
Boundary (formerly South Branch of Milk River) Int.
llADO 1 Whitewater Creek near International Boundary Int.®
Lodge Creek Tributary Basin
11ABB3 Lodge Creek below. McRae Coulee at International &
¥ Boundary Int.
Battle Creek Tributary Basin
11AB Battle Creek above Cypress lLake West Inflow Canal,
76 a
Saskatchewan Int,
¢ llAB27 Battle Creek at International Boundary Int.a



Map Index Stream and Location Remarks
Battle Creek Tributary Basin
IJ.ABO.1 Woodpile Coulee near International Boundary Int.®
lltftBo.3 East Fork Battle Creek near International Boundary Int.?
(formerly East Branch of Battle Creek
near International Boundary)
llAB.75 Lyons Coulee at International Boundary Int,?
llAB78 Cypress Lake West Inflow Canal Int.a
1148, Cypress Lake West Outflow Canal Int.®
Frenchman River Tributary Basin
11AC,, Cypress Lake, Saskatchewan Int.R® |
llAcéh Belanger Creek Diversion to Cypress Lake Int..a
114C, Cypress Lake East Outflow Canal Int.®
11AC18 Frenchman River above Eastend Reservoir Int.?
11AC55 Eastend Reservoir at Eastend, Saskatchewan Int.R?
11AC,, Eastend Canal at Eastend, Saskatchewan Int.®
11AC1 Frenchman River below Eastend Reservoir Int.?
11AC, Val Marie West Reservoir, Saskatchewan Int.R*
11AC, Val Marie West Gravity Canal Int.?
llAC56 Val Marie Reservoir, Saskatchewan Int.R®
ik Val Marie Main Canal Int.?
llACLl Frenchman River at International Boundary Int.?
Rock Creek Tributary Basin
llAEo.2 Rock Creek at International Boundary Int.?
llAEO.é Rock Creek below Horse Creek near International .
Boundary Int.
11:*.1?.0.3 Horse Creek at Intermational Boundary Int.®
McEachern Creek at International Boundary Int.a

llAEO.h
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GAUGING STATIONS OPERATED INDEPENDENTLY
BY CANADA OR UNITED STATES

IN ST. MARY AND MILK RIVER DRAINAGE BASINS

- 1961 -
Map Index Stream and Location Remarks
vSt. Mary River Basin
139  Grinnell Creek at Grinnell Glacier near
% Many Glacier, Montana u.s.©
140 Grinnell Creek near Many Glacier, Montana u.8.°
i YT St. Mary River near Babb, Montana ' BY
y 135 St. Mary Lake near St. Mary, Montana v.s.°
5AE6“' St. Mary River near Lethbridge, Alberta Canada®
5AE5 Rolph Creek near Kimball, Alberta Canada®
5AE, Lee.Qreek at Cardston, Alberta Canada®
5AE25 St, Mary Reservoir near Spring Coulee, Alberta Canada R®
5AE26 Canadian St. Mary Canal near Spring Coulee, Alberta Canada®
5AF,, Canadian St, Mary Canal at Drop No. 1 Canada®
SAEzl Magrath Irrigation District Canal near i
Spring Coulee, Alberta Canada
Milk River Basin
Lodge Creek Tributary Basin
llAB82 Lodge Creek at Alberta Boundary. Ccanada®
llAB88 Lodge Creek below Spangler Project Canada®
11A586 thbu?g;f Coulee below Diversions Canada®
llAB9 Middle Creek near Alberta Boundary Canada®
11AB, Middle Creek near Battle Creek Canada®
11ABy, Middle Creek Reservoir Canada R®
11AB89 ; Altawan Reservoir near Covenlock, Saskatchewan Canada R®
11A860 Spangler Ditch near Gévenlock, Saskatchewan Canada®
.T L1328 South Fork of Milk River near Babb, Montana v.s.®
y 1460 North Chinook Canal near Havre, Montana U.s.P
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Map Index Stream and Lécation Remarks

Battle Creek Tributary Basin

11A881 Battle Creek at Ranger Station ] Canada®

11ABBS Cypress Lake West Inflow Canal Drain Canada®

11A88a Vidora Ditch near Consul, Saskatchewan Canada®

11AB58 Richardson Ditch near Consul, Saskatchewan Canada®

llABhA McKinnon Ditch near Consul, Saskatchewan Canada®™

llAB18 Stirling and Nash Ditch near Consul, Saskatchewan Canada®

1525 Matheson Canal near Chinock, Meontana U.S.b

g Frenctman River Tributary Basin

3 11AC51 Frenchman River below Val Marie, Saskatchewan Canada®

11A066 Val Marie West Pumping Canal, Saskatchewan Cansda®

b 1645 Frenchman Canal near Sacc, Montana U.S.b

Int. - International Gauging Station
Int.R - International Station on Reservoir

U.s, - Denotes operation by United States
Geological Survey,

Canada -~ Denotes operation by Water Resources Branch,
Canada.
a - Monthly and daily discharge data and stream
measurements contained in Appendix.
b - Monthly Discharge data only tabulated in this report.

c - Data not included in this report or appendix.



