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Intermational Joint Commission,

Washington, D.C., &nd Ottawa, Ontario.

Gentlemen:

In compliance with the Provisions of Clause VIIY (c) of
vour Order of the Lth October, 1921, directing the division of the
waters of &t, Mary and Milk Rivers between the United States and
Canada, we are iLransmitiing herewith a report on the operatione

during the irripatior season ended October 31, 1961.

Respectfully suomitted,

L. B. Leopold
Aceredited Officer of the United States.

J. D. Meleod
Aceredited Officer of Her Majesty,

APR 27 , 1962.
(date)
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Introduction

The field work incidertal to the divicior and administration of
the waters of the 5t. Mary and Milk Rivers in Alberta, Saskatchewan and
Mortana was ccrducted curing the irrigation season of 1961 by representa-
tives of the United States Geological Survey and the Water Resources
Branch (Canada).

Dr. L. B. Leopold, Chief Hydraulic Engineer, United States
Geological Surve);, as accreditec officer of the United States, was
represented in the field by Mr, F, Stermitz, District Engineer, Helena,
Mortana. Mr, J. D. Mcleod, Chief Engineer, Water Resources Branch,
Department of Northern Affairs anc Natioral Resources, ascting in thre
capacity of accrecited officer of Her Majesiy, wac representec in the
field by Mr. R. D. May, District Engineer, Calyary, Alberta,

This report has been prepared jointly Ly Mr. F. Ctermitz and
Hr, R, D. May.

The waters of the two rivers were dividec between the two
countries in accordance with the Orcer of the International Joint
Commission dated at Ottawa, Canada, or the Ltlr day of October, 1921,

The hydrometric data upon which this report ias based were
collected and compiled jointly for 30 international stat'ers. Data
for another 23 stations in Canada and 8 staticns in the Urited States
were collectec indepencently by the same engineers = thsir respective
countries, The United States Bureau of Reclamnticr. furmished 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.

Surmary data on the division of water during th

(17

1GA1 irrigation

season and on reservcoir sterags are given in the tables on paze 7
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St.

sio Wa
E-'qdry River.... ------ R

oation Se

eeeveseessApril to October

Eastern Tributiries of Milk River...March to October

Quantities in acre-feet

“at“rit Flow | Canada United Stutes
Stream | International | - i ficit (- g | Defiecit (=)
Bt sy | Shuare ;R aceived - Share Received Suonlian {4)
= St. ?ﬂary |
River 566,800 343,000 | 374,800 | 431,800 223,700
Lodge
Cresk 1,790. . 895 i 62 895 833 | - 62
s70 zgs| — 263 - 548 Zhs + 5498
Battle
\ Creek 5,650 2,820 2,820 | 4,460 | 41,640
Frenchman
River 18,700 9,350 9,350 9,310 | - 40
|

Quantities in acre-feet

—

: F.0.1, LDead Storage ~3EET3T:%gggl_gigg§§?31:13gi_-i:
Lake Sherburne 66, 200 negligible 7,560 | 7,320
' St. Mary Reservoir 320,000 35,000 119,300 236,400
Fresno Rerervoir 127,200 1,860 32,690 19,650
Nelson Reservoir 66,800 18,650 45,930 18,250
Hiddle Creek Reservoir 18,000 2,200 11,430 3,490
 Altawan Reservoir 5,800 negligible 85 69
Cypress Lake 110, 300 30, 500 80, 480 56,600
Eastend Reservoir 1,470 negligible 532 532
. Val Marie West Reservoir 3,800 negligible 301 65
,Val Marie Reservoir 11, 400 140 2,000 1,720
g —
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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 1941
was 625,300 acre-feet. Of this total, 504,800 acre-feet occurred
during the irrieatior season ] 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. 418,700 acre-
feet was delivered to Canada cduring the year with 37.,800 being
delivered during the irripgation 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 measurecd discharge at three locations are shown below.

Fhocris oo Period of | Forecast of 1661 Run-off Measured Rur-off
Corrclation | Acre~Fcet| % of fverope|Acre-feet|® of Average

Swiftcurrent 1923-60 84,400 [(1923-60) 123] 73,720 |{(1923-4C) 108
Creek at (May to (May to

Many Glacier July) July)

Natural Flow 1922-¢0 143,000 (1922-60) 124({119,200 (1922-£0) 105
Swiftcurrent (May to (May Lo

Creek at Sept.) Sept. )

Sherburne

Natural Flow 1922-60 6Lk ,000 |(1922-60) 128]501,£00 |(1922-60)100
St. Mary River ! (May to (May to

at Internation- Sept.) Sert.)

al Boundary 1
Milk River

The estimated natural flow of Milk River at its eastern crossing

of the internatlonal touncary, curing the period 1 March to 21 October

soo0 33
1961, was'aé—eee acre-feet or 3% percent of 116,000 acre-feet, the

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



Fastern Tributaries of Milk River

The total quantity of water delivered to the Unitec States by
the eastern tributaries of Milk River during the period, 1 March to
31 October 1961, was 225280 acre-feet or 1% percent of 1lLL,306-ecre-

feet, the average of the previous 34 years., The quantities delivered

to the United Statees by the various tritutaries are listed in Table 1l.

During the season a total of 12,540 acre-feet was civerted from
the eastern tributaries in Canada to irrigation canale or storage.

These diversions are listed ip Tatle 9. XTFE consumptive use by Canada
was 8,530 acre-feet, HeasureQMAiversions in Mortara amounted to
10,960 acre-feet, These are listed in Table 10.

The ninth annual snow survey in the busins of the eastern tribu-
taries of Milk River was conducted by the Water Recourcees Eranch, Canada
from 28 February to 2 llurch 1361. The correlation of snow survey data
and subsequent run-off will be attempted after sevy ral more years record
have been obtained, For comparison purposes the averaze snow cover and

the average water content for the history of the survey wre listed below:

lear Average Spow Cover Aversge Yater Coptent
1953 10.3 inches 2.1 inches
1954 b O ;2 ©
1955 104 9 2.8 ¢
1956 13.0 *® 3.4 "
1957 e 2ol B
1958 729 8 e P
1959 9. # 3.4 "
1960 9,k " x4 o
1961 T = Lot B
!

"

o

Iqéz. 50 "
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Divizsion of Water

St, Mary River

Tre division of the waters of the St. Mary River was carried out
in accordance with the Orcer of the International Joint Commission dated
Octoter L, 1G21,

The daily natural flow of the St. Mary River was determined in
the following manner, Daily records were obtalned at United Statese
St. Mary Canal at St, Mary Crossing,near Babb, St. Mary River at Inter-
naticnzl Bouncary, Lake Sherburne at Sherburne and, an Evaporation and
Precipit tiorn st=tion near Babb, Montana.

The natiral flow of the St. Mary River at the international
boundary was considered to be the sum of the quantities measured at
the Unitec States St, Mary Canal at St. Mary Crossing, St, Mary River
at Internatioral Boundary and, addition of storage or subtraction of
release corrc.ted¢ for evzporation at Lake Sherburne.

A one-cay time lag was appliecd to stored and released quantities
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 divicion of its waters was carried out in accordance with the above
orcer.

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

amount at the earliest opportunity.
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Regular interim reportes or the prosress of the division of the
natural flow at the international boundary were made to interested
agencies throughout the irrigation seacon.

During the non-irrigation season, 1 November 190 to 21 March
1661, no interim reportz were madc as the only Uniled Stares use cduring
this pericd was storage in Lake Slernurne where the contributing drainage
arca is avout 14 pecrcent of the totil arez of l.e 5t, Mary River drainage
basin in tre United States.

Storage in Lake Sherburne was 7,560 acre-feet on 31 October 1960
and had inereased to 22,080 acre-fe=t by 31 March 1961 and to 66,370
acre-feet by 20 Jire 1941. 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 anc 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
eventuzlly become available to Canada., The discharge of 205,100 acre-
feet which passed the pauring station on the United States St, Mary
Canal at St, Mary Crossing between 3 April and 20 October was considered
to be the quantity divertec from the St. Mary River by the United States.
A total of 197,400 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,

Canaca civertec 412,400 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 pauging stations near Spring Coulee.



Milk River

No divieion of the flow of Milk River at Eastern Crossing was
maae in 1961, Except for a few small wuneasured diversions alove the
eastern crossing of the irternational boundary, the entire ratural flow
of the Milk River at that point was delivered to the Unilted States.

The United States Ceological Surveyv bepan stream flow recorc
collection in 19€1 on the South Fork Milk River near Pabb to assist in
studyving the utilization of waters in the Milk River Baein within the
Blackfeet Indiarn Reservstion,

‘The expressed concern anc complaint within Canada has beer the
occasional anc sometimes prolonged lack of adecuate supply for rstock-
watering along the Milk River above the mouth of the North Milk River.

The Milk River ceased flowing at tiie western crossing of the
international bouncary on 21 hugust and resumec flowing on 21 September.
The second annual inspection by representatives of Canada and the United
States revealed no eignificant 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 Liversions:

Estimates for a number of small diversions from the eastern
tributaries of Milk River in Saskatchewan were provided by the Water
Rights Division ?f the Province of Saskatchewan and are based on reports
from the indiviégggy;ifigators. Thege estimates are not used in the
Battle Creek and Lodge Creek division computations in Tables % 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-

aRd- also detailed in the appendix to this report.
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Sattle Creek

The computed natural flow of Battle Creek at the international
boundary for the period 1 March to 31 October 1761 was 5,650 acre-feet,
of which each country was entitled to fifty per cent. The details of
this division are shown in Table 6 of t!is report, Cznad: diverted a
net of 9,537 acre-feet to irri-ated land, after adjustment for return
flow, but as 2,,1? acre-~feet were released from storase in Cypress Lake
the net use by Canada of the natural flow of Battle Creek was only 119
acre-feet,, Four thousand four hundred and sixty aicre-feet were delivered

to the United States,

Frenchman River

This year a new rmethod of comput:ti,n was iatroduced in an
attempt to account for reriods of aprarent "negative nutur2l flow",
which occurred frequently usinc the previous method of computation,
The major chanzses made were in revisions of return [low and ninor
diversion computations, and this year the effect of channel losses
was introduced, The introduction of channel losses was felt justified
since some allawance for them, even in the form of an estimate, would
probably nroduce natural flow firures 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 iarch to 31 October 1961 was 12,700
acre-feet, of which each country was entitled to fifty rer cent, The
details of this division are shown in Table 7 of this report. Canada
used 2,550 acre-feet, including 290 acre-feet in minor diversions as

computed in Table 7, and delivered 9,310 =cre-feet to the United States,




Computation of the nutural flow of Lodge Creek at the irter-
nztion+1 "»oundary wae initited in 1761 and formal division in the
Eield bezan in 1361,

The computed natur:l flow of Lodse Creek at the international
ooundary for the neriod 1 March to 31 October, 1961 was l,790”écre-
feet, of which each courtry was entitled to fifty per cent., The detsils

L%

of t ie division are shown in|Table

of this report., Canada diverted
%,705 cre-Teet to irrivated land, but since 1,833 acre-feet were
/ released from storace in iddle Creek reservoir Canada did not in fact)

use any of the n tur-l flow of Lodre Creek. T.isht hundred and thirty—f

tiiree acre-feet were delivered to the United States,

Appendix
‘n appendi:, subnitted with this report, under separate cover,
contine the result of discharse measurements, summary of monthly dis—
char.e amnx! the daily -auze hei -ht and discharce data for 55 zauring
Stations oper=ted durinz 19A1 in the St. Mary and i4ilk River drainaze
basins, Detisils of the Canadian minor diversions, as nrouped in

Table 9 of the report, are included,
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APRIL 1961

NATURAT FLOW OF ST, MARY FIVER AT INTERNATICNAL BOUNTARY AND ITI LIVI. TON BEITWEEN CANADA ANT UNITED STATES (Cu. ft. per sec.) Table 1.
1661 Crmpiiteq Cdaada;s share| Recorcex Flow Cinacu recesved | U.8. share Storape Factors Diverted by Net Used U.S. Used
Day -,‘.’a!ura}- glw “ef St. Mary of Ly iMary more (+) i of »I:xlse ;‘,!"»rt\um? U.FT.‘ St, Mary by more (+) ol
AFRIL t, Mury River| &1'@:' . If:wrr near less (=) t. kfh'w (1-day lap applied) Canal Urj ted lese (-)
at Int, ndry,' Natural Flow | Irt. Bdry. than share River b Ctates than share
+ s . ol _Storec Released + =
: | 260 195 220 | 25 : 65 40 0 40 25
2 |8 o, S (N |} 291 | 130 a B N VI 76 0 -76 130
L. T S 102 76 284 208 E b - 257 75 -182 208
[P WIS RS | — =35 155 4 2 0 308 354 L6 4
o Ba B 0 134 86 | 13 l 348 507 ., 86
¢ %5 2% 201 I | 389 553 164 73
—t . L X 304 30 BTN R | S T 518 579 61 30
335 2% 366 115 il J}Fﬁ_.______eq_” t 639 608 -31 115
9 e | 261 gob_ v s L 4f 8 ___6¢68 610 -58 145
{ A B | 296 we | 103 | - I 99 | 626 622 -4 103
- 439 s PN %0 | n | .Ti ST, T [ 568 a7 | 79 31
|12 i 408 .36 | 328 : 22 = _*};_“ 102 567 647 80 L 22
s D! S W — i - 68 126 - k56 650 194 68
1 ____h86 364 304 - 60 __‘,’T_ 122 463 | 645 182 60
15 b0 | 32 29 | D TR e 643 151 43
S 416 312 251 | 61 | 104 | L7 639 165 61
 y 416 312 240 = - 104 461 637 176 72
18 " . 510 382 229 153 ; 128 35 626 281 153
= ., — 526 394 24,0 154 | 132 326 612 . 286 s
B 550 : 412 W— R 65 | 138 s | s 203 65
21 1 433 | 325 X2 | & | 1 108 | 392 413 21 87
2 S b3b | 326 386 60 3 108 360 L08 48 60
23 396 & 297 373 76 | . - - 383 406 23 76
2L " 361 36 — kS 4 120 232 397 165 L5
25 596 447 263 184 89 59 392 333 184
<6 239 L0k 22 180 135 57 372 315 180
= 547 410 366 Ly f 137 28 209 181 [¥A
28 511 g - S — T 3 128 | 13 1l 131 3
29 LTh 356 347 | . b 118 13 140 127 9
3 L4 356 347 - 9 18 13 140 127 9
3 - =4
Total (1;036) (1’309) ‘ (19309)— (10036)
Sec.=ft. | 12,449 9,335 9,062 | 273 S 7 40 9,849 13,196 3,387 273
Mean k15 311 302 ol s30 § 104 1.11_‘ 328 440 113 9.10
c.-1t 21,692 18,516 17,97 3 541 6,177 79 19,535 26,174 6,718 (b1



MAY 1961

NATURAL FLOW OF ST. MAEY RIVER AT INTARNATIONAL BOUN'ARY 8% IT. 1 IVI.JON BETWEEN CANADA ANC UNITED STATES (Cu. per sec.) Table 1.
1961 Computec .C; ada's afhre]l Recortec Flow Caridu rECH TV i U. ctare Storage F ictors [iverted by Net Used U.5. Used
Day Natural Flew | of St. Mary of ‘t, Mary nore (+) I of Take “herburne U.S, Gt. Har By more (+)
., Moy River k.ves River near i les (=) o 1 t., Maw ' (1-cav layp agg?iv(;) { 11 United less ( ) r
MAY at Int, Bary., Natural Fiow | Irt, iar | . than share ! River ‘ tiles than share
. - ] flored | Releasnd 0. -
T B (W I " A — B T N T
—i% s ' G s Tl (W ST e SR TR P A S 123 | 150 2
ML . e Lol P SO (SRR SRS S S —. A 122 200 52
b e 450 SN TS U U (S i 124 174 24
L SR S SRS | OoN) S N IS S O R l 8 B © O SRS 27
732 et ey 4 s 4 H e L 126 150 L9
T - e | e | 0 s ]| 15 | | 109 89
¢ M5y 55k ¢ U S 3 WS S - S E— 2 " 17 7
9 822 ge . 1 ®o i+ 2 1 ¢ & | 1| 7 L 19 232 12
i | 96 650 678 | 28 B (. 'T 36 252 288 28
1] 1,086 . 678 I e NN W # i e 80 b 328 408 32
12 1,230 e | 2| B L N ) 2D L _365 _518 70
13 1,270 802 -, SN SR TN - SR \SSNESRE T 107 372 479 1
L 1,265 799 8% | ) S S | A SO )| 397 435 2
15 1,362 848 o NS . SRR [ T L5 L57 502 12
16 1,579 956 S WS . . Lo 63 | 10 : 547 657 3
17 i3 | 108 | . 3000 | 20| 16 - ms | 2 ns 606 | 718 16
18 1,755 1,04 Shool.. o0 ol WL 205 L4 606 | e 100
19 LWy | L0k e9o VRIS B i 265 602 | 867 155
20 _ ! 1,776 1,088 WSS T S e i . ':‘ . N -{L--—- S . 60k | 832 111 o
21 | 2e | a0 | 2900 1 | w ,ML 857 S 7 S 608 1( %8 | 91 o
22 2,561 | 17 4__;,@0_“*__, N, . 1 m. SWl | 620 | 1,060 | w7
2 | sas | ums | ymo | | w3 am0 |79 | 65l LAS3 |43
2 3,7 2,05 2030 L L % 4 470 | 1,080 | 683 1,7hk 2%
25 4,354 2,34 2,620 | 76 B 2,000 | 1,242 | L 692 1,934 76
26 4,830 2,582 2,770 | 188 | I 2,28 Lo 702 2,060 188
5,319 2,826 3,20 | w3 | 2,493 | 1,35 706 2,059 L3
28 5,520 2,927 | 3,420 L3 | 8. 2,593 | 1,400 700 2,100 493
29 5,242 2,788 3,330 542 X t 2,45 | 1,208 700 1,912 542
30 5,066 2,700 3,350 650 2,366 1,014 702 1,716 650
31 5,321 2,828 3,490 662 ' 2,493 1,129 702 1,831 662
Total (3,340) 1879 | (879) (3,340
“Sed.=1t, 68’915 i 39,510 1&1’97_1_ nh61 - 29_3!&05 13,093 = 2, 13,875 26:9“t ;‘l-61
Mean 2,223 1,275 1,354 79.4 . 949 422 0.77 148 869 79.4
fc.-ft, 136,691 78,367 83,248 4,881 58,32l 25,970 L8 27,521 53,443 881




JUNE 1961

NATISAL FLOW OF oT. MAFY RIVER AT INTHRNATIONAL BOUNTARY AND ITC LIVI. TON BETWEEN CANADA ANT UNTTED STATES (Cu. ft. per sec.) Table 1.
1v61 mputed Carada's share|Recorcec Flow Ciruch received U.S. stare Stcrare Factors Diverted by Net Used U.S. Used
Day Natural Flow | cf St. Mary of Lt, Mary more (+). 4 of Lake Sherburne U.5. St, Mary by more (+)
JUNE t. Mary Riverl Kiver k fj‘f“ﬂ'!’ near less (=) t. Mary {1-cay lag applied) Car.al "f'rditecf, ;eee Ly (Ve

at Int. Bdry.; Natural Flow Irt; kdry. than share River tates than share
+ — . = - Storec Released - + -

PR 5,009 2,672 3,260 ,{T_ 588 —‘T_“ 0 23337 1,053 4 696 1,749 5 588
2 W77 [ 2,555 | 3,080 | 525 | _A__ﬁ_ 2,222 | 1,008 689 1,697 525

RN N — 2,467 2,970 | %03 |} 2,13% | 9k 687 1,631 503
b b k632 2,478 2,910 432 - f; 2,0 1,025 687 1,72 432
b d bE36 2495 1 2,950 Mt . %_-___‘A.z*l_él.__ ,l___llg_l.z_d. 689 1,706 L55
6 4,910 2,622 3,00 | 458 L 208 | 1,1m 1 689 1,830 458

7 5213 | 2,74 | 3,090 | a6 | | 2,389 | 1,229 694 1,923 466

- 5191 | 2,762 220 | k58 L it -w_-z.ﬁg‘z_m_iﬁ_. . 1,277 69 | 1,971 458

©____ _ha693 | 2,513 3,020 -7 ) ERURS (SERES. I . | 689 1,673 507

C | 4,288 | 231 .4 0 2m0 1 399 | | 1,977 | 8% 687 1,578 — 399

. L 3,778 | 2,056 2,440 | 3@ | TI L2 659 5 679 1,338 384
12 . 3,687 | 2,010 2,300 290 | I G 1 T 673 1,387 290

3 3,759 | 2,046 2,220 % | L ,m3 | 8 677 1,539 17%

L 3,530 1,932 2,360 | 428 1,598 481 = 689 1,170 428
35 1 3,365 | 1,849 2,20 | 361 1,506 L 466 689 1,155 361
ISR Y 1,93 | 2,080 a7 | ] e 827 65 1,52 17
v - 3,686 2,000 2,080 7 - 1,676 921 685 1,606 70

18 3,809 2,0m 2,150 79 J;. 1,738 97k 685 1,659 79
- 3,961 2,47 2420 | 23 | 4 18 | a9 692 1,54 27
2c A 3,52 | 1,93 2,730 797 1,599 106 . 696 802 797
21 1 362 . 194 | 27% | 9 | 1,647 | 200 698 | 898 49
22 | 386 | 1,909 | 260 | 7 | SRR B R 696 864 711

23 l 3,169 _,1,...__._1-.2'15.];__“1_, 2,380 629 *_Tp_‘_-.l:!!lg‘_ A 97 692 789 629

2 3,06k | 1,689 | 2,040 351 fo 3355 | 321 683 1,004 351

23 2,853 | 1,593 1,910 317 __ 1,880 264, 679 93 317

__ 26 2,695 | 1,51 _ 1,800 | 286 | 1,181 216 679 895 286
P R— . . 1,511 1,660 e —— . S SRS 1,178 352 677 1,029 149
26 | 28%2 | 143 | 5% | 0139 | 4 1,099 i 285 | 677 . 962 137

29 2,3% | 1,335 1,50 | 205 | 4 1,00 121 675 796 205
36 2,217 | 1,275 1,550 | 275 ek 92 o 10 677 667 275
 lec.it. | 113,206 | 61607 | mae0 | nus;3 | 1 s1,509 | 19,4852 10 20, 584 40,026 11,573
Mewm 37 | a0 2,439 % | 1 1,72 648 0.33 686 1,33 386

o he=tt, 22,561 | 122,196 145,150 22,955 | I 102,345 38,582 20 40,828 79,390 T | 22,955




JULY 1961

NATURAL FLOW OF ST. MAEY FIVFR AT INTERNATICNAL BOUNTARY AND IT. DIVI.TON BETWEEN C.ANADA ANC UNITED STATES (Cu. ft. per sec.) Table 1.
1561 Computed Canada's share|Recnrded Flow Canuca receivec U.S. chare Stcrare Factors Diverted by Net Used U.S. Used
Day Natural Flow | cf St. Mary of “t. Mary mere (+) of Iake Cherburne U.5. St. Hary by more (+)
t. Mary River River Piver near tess (-) T £t., Mary (1-cay lap applied) Canal Unitec less (=) °F
JEEX av Imt, Bory.} Natural Flow { Int. Bdry. than share River States than share
— + - —of Store¢ | Released -
S-SR, SR 1| S (NG 1 "N ¥ N N - | S| S .. S (R . . 679 | 85 616
e d,704 L 1,009 | 1,340 32 1 B AU . N R (N 673 36k 32
IS SRR . W, .. . S W O J— — " 5 ...-_._12__._#___1%- 6 | 664, 740 32
L SR S [V 1,014 782 232 681 . 2.9 664 913 232
. 1,66 | 975 678 . . - 641 ] 282 656 | 938 297
& 1,634 98k 1 7 237 650 229 658 887 237
7 1,558 943 840 103 610 _ 51 662 713 103
g 1,578 _ 956 911 45 4 622 s 668 667 45
2 _1,537 935 955 20 602 . 89 671 582 20
10 1,518 926 966 40 592 119 671 552 40
il 1,523 o S 977 49 _595 127 673 546 L9
RN - SRS —— P 898 Ohls L6 564 153 671 518 46
13 1,407 870 900 30 537 161 668 507 30
1 1,285 809 870 61 476 251 666 415 61
35 1,265 799 850 51 466 251 666 415 51
16 1,365 849 900 51 516 201 666 kb5 51
b S 1,399 866 890 2 533 159 668 509 2
i 1,367 850 91l 61 517 22 668 L56 61
L . 1,295 8l 890 76 A 263 668 405 76
S < SEPUPTSES [PSUIE. 7. 1 ) N N - . ____860 85 _ kb2 309 666 357 85
- . NS 7,17 S S— O ., O . 407 368 666 298 109
22 | 1,097 | 715 ot 820 4 105 _ A 385 662 277 105
23 _ 1,109 12 820 99 4 388 . 373 662 289 | 99
2 L - . 133 .. 800 67 299 | 330 662 332 67
25 _ .1 3086 692 1 82 359 — . . 660 277 g2
2t 1,037 685 738 , 53 352 359 658 299 53
- ¢ S, 1,003 | 668 678 | 10 . 329 65k 325 10
2£ 915 . 624 ) - S [N -, i R 392 654 262 29
29 907 620 628 8 287 371 650 279 &
3¢ 88, 609 597 12 275 360 647 287 12
3l 843 588 S _ 255 _376 645 269 %
Total (2,093) 972 (972 (2,093)
See,-ft. 41,031 25,682 26,803 1,121 15,349 887 7,225 20,566 14,228 1,121
Mear: 1,324 828 865 36.2 495 28.6 233 663 459 36.2
Ac.-ft. 81,384 50,940 53,163 2,223 30,444 1,759 14,331 40,792 28,221 2,223




AUGUST 1961

NATURAL FLOW OF ST. MAKY RIVER AT INTFRNATIONAL HCUNTARY AND ITS DIVILJON BETWEEN CANADA ANC UNITED STATES (Cu. ft. per sec.) Table 1.
1661 Computed Canada's stare{Recorcdec Flow Coada receivec U.S. share Sterare Factors Piverted by Net Used U.S. Used
Day Natural Flow | cf St. Mary of :t, Mary nore (+) of ' Iake Cherburne ¥.5. St. Mary by more (+)
AUGUST St. Mary River River giver. near less (=) T St, Mary (1-cay lap applied) Canal United less (-) °F
at Int., Bdry.| HNatural Fiow Int. Bdry. thzn share River States than share
# - 1 Stored | Released - + <
1 793 563 . 4 R 12 - 230 401 643 S 242 12
2 T 525 537 a8 1 192 1. - 461 641 180 12
3 712 523 523 0 189 452 641 189 0
L 718 526 508 18 192 429 | 639 210 18
3 673 _...203 516 13 NE——" 170 482 639 157 13
& 643 482 523 4 161 517 637 | 120 Il
7 650 488 516 . 28 162 509 643 134 28
g 659 L9k 201 7 165 500 658 158 1
9 650 488 559 7 162 573 664 91 71
10 72 -2 S 1 et izt .89 503 664 | 161 28
1l 679 506 _TM~~ k. - . - gt_jr_w_ 173 513 662 149 2
2 616 462 , ;5. S . S S i 154 45 660 115 39
13 582 436 | 473 , 37_ d _ 6 547 656 109 37
1 558 118 so | w2 | 140 558 656 98 42
) 526 | 39 439 L5 | 132 571 658 87 L5
16 Skt 408 426 18 { - 136 546 664 s 118 18
17 826 _ 394 L06 4_1 R 132 542 662 120 12
12 496 372 386 14 124, 548 658 110 14
19 519 389 | 360 o 9 130 519 658 139 9
20 551 13 366 - L7 138 473 658 185 L7
21 L8l 363 37 B 16 121 521 658 137 16
23 504, 378 335 1 a3 126 487 656 169 43
23 LL6 33, . 328 6 112 538 656 18 6
- L5k 340 335 o 5 114 537 656 119 5
25 L65 349 341 8 116 532 656 124 8
26 L73 355 341 14 118 52k 656 132 1L
1 L85 364 335 29 121 506 656 150 2
28 477 358 322 36 119 499 654 155 36
29 399 299 328 29 - 100 283 654 71 29
30 400 300 328 28 - 100 582 654 1 28
31 435 326 328 2 109 549 656 107 2
Total (490) (243) (243) (490)
Sec,={t, 17,546 13,073 13,320 247 L,473 16,047 20,273 k4,226 247
Mearn 566 422 430 7.97 144 518 654 136 7.97
ho R, 35,802 25,930 26,420 490 8,872 31,829 40,211 8,382 490




R4 of SEPTEMBER 1961
NATURAL FLOW OF ST. MAFY RIVFR AT INTFENATIGNAL BOUNTARY AND ITS LCIVICTON BETAEEN CANADA AND UNITED STATES (Cu. ft. per sec.) Table 1.
1961 Computed Canada's share|Recrrried F]ou» Caraca rece’veg | U.5. ehare Stcrare Factors Civerted by Net Used _7 U.S. Used
Day -Zgah“.‘é,}, F10‘~ G ;t .Pvlar:v' ;)f inff-”*) ::I-n Ev‘; - L c; N I:tke &fmrm—xmg ’ U.S'. :tl Mary > ‘j:{ ‘ :imre (+; .
SEPTRMBER ;' th gr;'r ata-:t Flow v]:b(*r1 ‘Ym 8;181‘8 Ri've: ’ Py Sy . B 'f:atz: t;:: égare
B N | . = 1 ctored j\ Eeleased | + "
b qws | yosm | 1de | 1 6 1 m s | e | 17 6
. T - L_.5§§._*-Jr_____l-_h.ai".d___-_‘j_6_é-__-4' WR—— . . B w6 | . --Ml_____m 660 219 3
B SRR | T 15 SN T W - S BUNNLY | BRSNE TN S _2 . 660 207 65
b 500 | s 1 328 o L7 125 . L6 | 658 | 172 47
e T T e o me | owm | e s | e | e N
b | b2 | 36 | 30 122 | 105 539 656 __| 117 12 o
b ,_aﬁzﬁ-iﬂ 30 | 285 | | 3 | 106 3 | e 141 35 B
GIF-SUN JNN™ Y NN NI NS O - o 62 | 1ss 19
9 i.3% 1 292 | 28 | -T 2 S —— 530 | 652 — 122 24
NN 363@_? 22 | w9 | 7 | _u | 572 656 & 7
—id i L S — 297 | 7_ a | 106 529 N T S— - N 21 -
W — A0 _ { %8 | 265 | | LS 102 505 652 U7 L5
s . 38, | 288 | ,-zzzul,m_ B N . 96 SN[ S S— L 149 53 —
b : __357 268 21_5.___T 53 89 501 643 142 53
5, S— 299 . VS S . —_— 28 15 538 bL1 103 28
e et . N 9 _68 563 622 59 9
/S . | 202 | 2 2 67 520 515 =5 . - .
I LI (. 296 285 | 11 99 /N 38, 10 11
. U - “"m"““’ﬂi’"—“jgé" 201 35 109 L6 290 Akl 35
20 ' sk} 333 | 229 B 104 1 68 283 s 104
- GEE SR SN S N S W S— 104 109 43 256 213 104 ~
% L. mo | 3% | 263 o 67 110 11 188 | 177 67
. S . | NS S . - WP S . . e ] | SR Y - 1 108 Sl - 10
_,Z_L__-«__._.L.*_m_us___“l--__.mﬂ_,ﬂ._ .| SO S o 2 101 99 5
- R SR . S SR . —as 2 100 1 3 97 98 2
. —— 348 J 261 | 285 S - 87 34 g 97 63 2,
N S NN . . 262 268 | 6 | 87 1 95 | a1 6
- S R S R 263 | 263 | 20 9% 19 95 TN 20
29 1 3es | 206 280 | 45 99 48 96 144 L5
3 385 289 263 26 96 27 95 122 26
Tota! S (149) (923) (923) (149)
Sec.=ft, 12,18, | 9,140 8,366 77 3,00k 95 9,396 13,119 3,818 77h
Meai. _ho6 1 305 | 219 25.8 101 3.17 313 437 127 25.8
hg, =Lt 2,167 18,129 16,554 . 1,535 6,038 188 18,637 26,021 7,573 1,535




OCTOBER 1961

NATURAL FLOW OF ST. MAKY RIVER AT INTFRNATICNAL BOUNDARY AND ITS DIVICTON BETAEEN CANADA AND UNITED STATES (Cu. ft. per sce.) Table 1.
1961 Computed Canada's share|Recorded Flow Canada received U.S. share Sterage Factors Diverted by Net Used U.S. Uged
Day _Natural Flow | of St. Mary of St. Mary more (+) - ‘ of Lake Sherburne 0.8, 8t. Mary by more (+) ="
St. Mary River Kiver River near less (=) St. Mary {1-day lag applied) Canal United less (=)
OCTOBER at Int., Bdry.] Natural Flow Irt. Bdry. than share River States than share
* 4 - Stored Released + =
. 358 268 | 263 . (N 9Q 1 L . 95 -
2 330 248 257 V) 82 20 93 73 9
2 35 236 257 21 79 35 93 58 = .5
PR SR, S 2y 257 13 82 2 93 69 13
5 30 | 255 251 4 85 b 93 89 4
6 459 3| 279 65 115 92 88 180 65
7 . 397 298 322 2 99 15 90 75 2l
g 569 427 360 67 42 119 90 209 67
9 573 430 L19 11 143 66 g8 154 11
10 490 368 L6 78 122 bl 88 bl 78
] 512 384 _4 453 - 69 128 N 29 88 59 69
2 | 593 ) 460 15 18 45 88 133 15
3| 616 L, | 501 17 162 57 88 145 17
14 556 417 508 91 i3% 40 88 L8 91
1 670 502 537 35 168 45 88 133 25
16 796 565 628 63 231 80 88 168 63
17 953 643 791 148 310 71 91 162 18
18 1,040 687 890 203 353 60 90 150 203
19 970 652 922 270 318 L1 89 L8 270
20 1,244 789 8710 81 L55 31 60 374 8l
21 } 1,061 697 860 163 364 201 0 201 163
22 975 | 6514, 765 111 321 210 0 210 111
23 875 | 604 695 91 2n 180 0 180 51
24, 810 572 645 12 238 165 0 165 73
25 729 531 597 66 198 132 0 - 132 66
<6 715 524 590 66 191 125 0 125 66
=7 712 523 559 36 189 153 0 153 36
28 646 L84 L9k 10 162 152 0 152 10
29 603 452 487 35 151 116 0 116 35
30 558 418 L66 48 140 92 0 92 L8
31 586 440 LL6 . 6 146 140 0 140 )
Total (1,842) (152) (152) (1,842)
Sec.-it. 20,407 14,585 16,278 1,690 5,822 2,616 252 1,768 4,132 1,690
Mear 658 470 525 5he5 188 8L.4 8.13 57.0 133 o3
he=T% 40,477 28,929 32,281 3,352 11,548 5,189 500 3,507 8,196 3,352




— = . B iy =
. . Historical OSummary TABLE 2 ‘
of !
Natural Flow of St. Mary River at International Boundary 4'
Mean Monthly Discharge In Cubic feet per second i Run-off in icre-feet T
During Irrigation eason : ; .
April - October fNon Irrigation Irrigution For Year
LT e 2 : . % ——— — y Season Season
Year April May ' June July ' August |September October | Nov.-Mar. Apr.-Oct. Nov.-Oct. |
oy — 4 - . ‘ 4 . o ot e @ - . - b - e 1
1901-02 - w - - | 61814 g7 4 # 66,111 2 66,111 2 |
1902-03 . 568 1726 5200 2924 ! 1404 1109 917 | 57,965 837,816 895,781 |
1903-04 724 2022 2936 1903 933 | 420 221 “ 96,361 555,162 651,523
1904-05 304 1215 2461 1642 847 n v e | 39,128 461,855 500,983
1905-06 431 1504 | 2285 1826 9u6 | 628 756 | 51,592 511,307 562,899
1906-07 ' 489 | 1931 4259 3117 1335 | 1214 6. 124,082 735,933 910,070 [
1907-08 Bk | 2485 7500 2438 334 462 L 62,636 910,031 973,067 |
1908-09 350 | 1904 5169 3000 1460 640 50 I 65,276 785 , 4ok 850, 740
1909-10 1188 | 2315 | 2243 1175 580 553 1036 | 87,729 551,042 638,771 |
1910-11 i 520 | 2035 3470 1679 1053 1380 £21 97,349 650,360 748,209 |
@ :
1911-12 542 | 2031 2347 1582 887 524 423 97 ,ui2 505,795 564,887 |
1912-13 | 49 1913 §519 2024 1162 574 L B £9,404 6A8,735 758,339
1913-14 637 = 2230 2298 1430 719 584 841 §j 559504 530,307 588,371
1914-15 575 | 1644 2251 1722 969 842 79 | 83,970 530,287 614,257
1915-16 | 664 | 1707 4634 463 1228 | 947 391 109,773 789,058 898,831 |
1916-17 | 453 | 2215 | L4lou 2427 759 | 470 378 58,828 654,520 713,348
1917-18 | 661 1875 | 3093 1185 763 | 489 39% | 91,256 511,779 15373 603,035
1918-19 340 | 1978 2116 319 498 336 186 | 49,684 386,325 436,009
1919-20 429 1720 3133 2355 800 | 572 557 61,025 579,977 641,002
1920-21 646 | 2664 3713 1809 755 | 416 499 2,117 636,167 708,284 |
1921-22 | 282 | 2293 : 3835 1578 642 420 301 64,657 565,880 630,537
1922-23 422 2286 3359 1726 738 482 560 47,191 583,204 630,395
1923-24 393 2080 3152 1534 728 397 o2 ¢ 51,406 520,145 §71,551
1924-25 | 1272 61 3512 1393 807 542 406 78,619 720,710 799,329
1925-26 | 670 1264 1078 813 405 751 1141 49,198 371,837 421,035
1926-27 | 600 2685 5434 2612 1274 1509 s 74,838 935,423 1,010,261
1927-28 546 3695 2940 2594 921 513 863 112,116 734,376 846,492
1928-29 i 314 1337 2554 1272 497 291 289 66,040 427,448 493,423
1929-30 1477 2425 2489 26 511 370 I1h 52,374 535,579 587,949
1930-31 | 224 1957 1838 796 592 L6k 29, 38,856 374,023 412,739 |
1931-32 | 567 2497 2396 1409 595 307 20 83,750 515,319 599,569 |
1932-33 | 416 1764 4339 2169 760 492 685 ! 67,438 643,242 710,730 |
1933-34 1734 3kl 2929 = 1155 540 323 269 168,272 623,044 797,316 |
1934-35 392 1841 2716 ' 1516 630 387 235 136,576 L6758 60k, 104 |
1935-36 | 617 2417 2157 823 420 252 162 30,004 1k, 845 blts B4 |
|
1936-37 | 267 1797 3752 1409 75 298 285 34,013 500,701 534,714 |
1937-38 | 696 2611 3323 1622 510 360 322 65,262 571,753 637,245
1938-39 | 640 227 1721 1063 459 292 188 59,359 402,996 462,355
1939-40 381 1860 1802 737 382 42 415% 37,815 364,056 401,871
194:0-41 364 1333 1423 879 359 520 635 32,542 334,846 367,688 |
1941-42 676 1830 2773 1824 754 26 397 9%, 304 535,668 629,972
1942-43 | 1240 1996 3722 2671 810 376 328 63,366 675,767 739,133
1943-44 197 1273 1634 809 536 b2k 37 36,343 318,121 354,464
1944-45 | 153 2000 3382 1455 457 486 421 46,471 505,676 552,147
1945-46 658 .« 2361 2731 1500 571 495 s2L i 76,816 535,571 612,387
1946-47 | 913 2729 2585 1634 657 526 1250 86,866 624,962 711,828 |
1947-48 621 2963 5436 1576 758 329 266 71,379 725,024 796,403 !
1948-49 526 2337 2272 991 471 532 40k 35,419 456,637 492,056
1949-50 | b62 ' 1969 4537 3159 1100 492 929 96,111 766,778 862,589
1950-51 | 819 3366 3431 3230 1128 1209 1390 141,366 385,233 1,026,599
1951-52 969 - 2408 2204 1433 839 409 264 82,832 517,093 599,925
1952-53 635 2716 5534 2519 887 438 283 62,545 786,960 849,505
- 1953-54 435 3237 3637 3184 1100 771 736 62,613 795,874 858,492
1954-55 | 267 1491 3755 22438 799 363 810 79,260 589,738 | 668,998
1955-56 | 525 2793 3631 2027 828 Wl 513 89,020 652,395 741,415
1956-57 275 3569 2947 1077 L78 303 332 59,363 545,264 604,627
1957-58 401 2754 2847 1182 556 482 529 58,512 530,645 589,157
1958-59 702 2110 4056 2123 729 1035 979 93,513 714,693 803,206
1959-60 688 | 1387 3043 1604 64 374 237 95,385 482,907 | 578,292
1960-61 ! LIS 22272 377 1321, etf 5E €52 58, 502 568,754 ¢« | 625,25
f 1]
Average | 593 2212 3271 1785 762 548 532 71,805 | 587,9L3 659,748

(as published in the original reports to the International Joint Commission.

d" = Im data not used, ¢ y
2 - Partial record not included in average. toble 1 w1962

This table cantains revisions to formerly reported data, ///1
{Natural flow records computed on basis of Lake Sherburne storage and release records
ycerd o 1 RS




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

TABLE 3

Pa

Mean Monthly Discharge In Cubic feet per second

Run-off in Acre-feet

During Irrigation Season Ik ——
on Irrigation

April - Cctobter Irrigation For Year
Season Season
Year April May June July August [September| October || Nov.-Mar. | _Apr.-Oct. Nov.-Oct.
1901-02 . - s - = 156 d 119 4 - 16,637 @ 16,637 2
1902-03 170 696 2433 1306 535 388 295 28,983 352,098 381,081
1903-04 221 844 1301 78, 362 105 55.2 48,130 218,938 267,118
1904-05 79.4] 442 1064 654 68 92.4 241 19,564 172,185 191,749
1905-06 144, 586 976 T46 306 174 22 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 38 785 2,18 1333 563 174 112 32,638 331,192 363,830
1909-10 430 991 954 421 150 150 351 43,865 208,947 252,812
1910-11 130 851 1568 672 360 523 170 48,674 258,357 307,031
1911-12 139 849 1006 624 280 131 106 29,546 190,175 219,721
1912-13 244, 789 2092 845 41/ 150 12 34,802 280,792 315,594
1913-14 192 94 982 548 | 197 154 253 29,282 198,764 228,046
1914-15 167 655 958 634 318 256 205 41,985 197,290 239,275
1915-16 172 686 2150 1565 A 314 97.8 54,886 328,788 383,674
1916-17 116 949 1385 1047 | 215 117 9.6 29,414 267,802 297,216
1917-18 19 782 1380 406 218 122 98.4 45,628 194,448 240,076
1913-19 90.7 827 391 295 125 8.0 46.5 24,842 142,621 167,463
1915-20 116 699 1400 1011 241 146 142 30,512 227,566 758,078
1920-21 180 1165 1690 738 219 104 126 36,059 255,689 291,748
1921-22 75.8] 980 1750 622 170 105 75+0 32,328 PR L34 :;c,T"n
1922-23 109 976 1513 696 232 122 146 23,596 229 233 253,470
1923=24 98.7 878 1409 600 200 99.0 5.5 25,703 203,399 429 102
192425 470 1564 1589 779 238 136 102 39,31C 295,509 334,81¢
1925-26 226 465 372 251 101 214 410 24,599 123,780 148,379
1926-27 2 1176 2550 | 1239 | 470 58¢ 405 37,419 401,387 438,806
1927-28 152 1681 1303 1130 296 130 282 56,058 307,731 358,749
1928-29 78.5 752 1112 469 | 124 7°:8 72,2 33,02C 162,343 195,363
1929-30 572 1046 1078 465 | 128 97,5 78.8 26,187 209,274 235,461
1930-31 56.1 813 752 533 | 168 116 735 19,428 134,186 153,614
1931-32 153 1082 1281 537 ! 151 76.3 59.9 41,375 207,453 244,,328
1932-33 116 715 2003 918 220 123 22 33,744 261,031 294,775
1933-34 710 1554 1298 411 139 & .5 67.3 84,136 257,770 341,906
1934-35 103 754 1191 591 s} 9.7 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 4.5 713 17,006 20,099 217,105
1937-38 225 1139 1495 644, 129 30.1 80.5 32,931 230,229 262,860
1938-39 202 269 6594, 368 115 72.9 47.0 29,680 149,764 179,444
1939-40 95.9] 764 734 208 95.4 10 104 18,507 127,835 146,742
1940-41 93.4 500 548 281 89.7 133 167 16,421 109,876 126,297
194142 215 778 1219 746 221 134 ¥ .6 47,152 206,753 253,905
194243 465 331 1694 179 251 4.0 82.1 31,683 278,134 309,817
1943-44 49.2| 475 650 254, 136 106 93.4 18,172 106,824 124,996
194445 38.3 841 1524 5ul 115 123 105 23,235 200,071 223,306
1945-46 21 1014 1199 583 149 124 135 38,408 206,912 245,320
1946-47 305 1198 1126 650 176 136 458 43,433 245,373 289,306
1947-438 201 131§ 2576 621 223 82. 66.6 35,690 306,970 342,660
1948-49 148 1002 269 329 118 143 101 17,709 170,269 187,978
1949-50 116 827 2102 1413 383 127 325 48,056 320,765 368,82
1950-51 251 1516 1549 1448 377 438 528 70,683 T2, 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 27 214 31,309 332,634 363 943
1954-55 66.9| 590 1711 957 245 30.6 265 39,630 237,646 211,216
1955-56 153 1230 1649 847 250 AR 130 44,510 264,855 09, 365
1956-57 70.2| 1618 1306 372 120 75.8 82.9 29,682 221,248 250,930
1957-58 100 1215 1257 424 143 128 132 29,256 206,065 235,321
1958-59 201 838 1861 897 237 351 325 46,756 287,954 334,710
1959-60 191 529 1358 635 183 93.6 59.3 47,693 184,278 231,97
1960-€1 104 949 1720 L95 144 101 188 29,25 223,748 252,999
Average 18, 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.

d - 1902 data not used.
z - Partial record not included in average.
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Historical Summary TABLE { '
of Canadian G&hare of

Natural Flow of St. Mary River at International Boundary |

. N — NI IS—————————
Mean Monthly Discharge In Cubic feet per second Run-off in Acre-feet '
During Irrigation Seuson e e . "1
April - October » Yon Irrigatiqy Irrigation ‘ For Yet
= : s Season Season {
Year April | May June July | August |September| October | Nov.-tar d Mprestit. | Dev-Sine
= p— = — Sl
190102 - - - - - 4624| 3584 - A94TA B 49,474 %
1902-03 398 1030 2767 1618 869 ™ | 622 28,982 | 485,718 514,700
1903-04 504 1178 1635 1118 631 315 | 166 48,181 | 336,724 334,405 |
1904 -05 225 773 1397 9e3 530 278 531 19,564, | 289,670 303,734 |
190506 336 919 1309 1079 640 L54 535 | 25,79 | 320,071 245,817
1906-07 366 1130 2296 1726 834 Th | 457 62,041 | 459,463 521,504 |
1907-08 542 1410 3917 1411 578 346 361 31,218 | 517,059 | 548,777 |
1908-09 262 1119 2752 1667 7 466 338 32,638 454, 272 | 436,710 |
1909-10 757 1325 1038 754, 430 403 685 43,864 | 342,0 | 385,350
1910-11 390 | 1185 | 1902 1006 694 | 857 | 452 || 48,675 | 392, 503 | 441,173 l
i | !
1911-12 403 1182 1340 958 608 393 | 317 || 29,546 315,620 | 345,166
1912-13 500 1123 2426 179 7.8 L24 | 336 | 34,802 407,942 | 44T, T4
1913-14 Lo, 1282 1316 887 522 430 se7 | 29, 237 331,543 | 360,825
1914-15 408 989 1292 1028 652 536 53, || 41,985 | 332,97 | 374,982
1915-16 492 1020 2484 1899 781 633 294 | 54,887 ' 460,270 | 515,157
' {
1916-17 337 1266 2219 1380 545 352 28, I 29,414 386,717 | 416,131 E
1917-18 470 109/, 1713 759 545 367 295 || 45,628 | 317,332 | 362,560 |
1918-19 249 1156 1225 625 374 252 | 140 || 24,842 243,703 | 208,545
1919-20 313 1021 1733 1344 559 426 L5 | 50,513 | 350411 | 532,924,
1920-21 456 1499 2073 107 535 e 373 | 36,058 | 330,477 416,535
1921-22 206 1313 2085 256 47 35 | 226 ! 32,329 33,446 | 399,775
1922-23 313 1310 1846 1030 556 360 | 414 | 3,595 3;3,;'1 276,90 |
1923-24 295 1702 1743 934 573 "8 026 75,703 | 316,746 | 342,449
192425 802 1898 1923 1113 569 406 315 | 39,309 4?5,901 ! 464,510
1925-26 LA, 799 706 568 304 | 537 731 fi 24,4599 248,057 | o2 056
! i l ' §
1926-27 392 1509 | 288, 1573 204, ™M 738 | 37,419 | 534,036 | 571,455
1927-28 394 2014 1637 1464 675 323 581 | 56,058 | 431,845 | 481,703 |
1928-79 236 1035 1446 303 363 78 - 5 33,070 265,105 | 298,125
1929-30 506 1320 1411 790 323 278 235 | 26,137 326, 301 352,488
1930-31 168 1144, 1086 563 s 348 221w 13,428 | 239,897 50,325
1931-32 415 1415 1615 517 | LAd 230 130 || 41,875 | 313,367 355,742
1932-33 300 1049 2336 1751 | 546 269 462 | 33,744 382,211 415,955 |
1933-34 1024 1887 | 1671 Wh | 401 242 201 || 84,136 371,27, 455,410 |
1934-35 290 1087 1525 o5 | 459 M0 | 177 || 68,238 288,022 356,310
1935-36 426 1376 1243 5 | 315 18 | 122 | 15,002 257,232 | 272,23 |
| | " ) ‘
1936-37 200 | 1063 | 2043 en | 354 22 | 214 . 17,007 300,603 | 317,610
1937-38 471 1473 1823 978 380 270 | 241 i 32,631 341,754 374,335
1938-39 438 1302 1027 701 | 344 M9 | 141 | 29,679 253,732 282,711 ‘
1939-40 85 1096 1068 530 | 287 ny oI 18,908 236,721 255,129
1940-41 27 833 881 598 269 387 L8 1 16,421 224,969 , 241,390 i
|
1941 =42 461 1112 1553 1079 533 392 | 297 47,52 | 328,915 | 376,067
1942-43 775 1165 2028 1512 559 282 | 246 31,683 ‘ 397,632 | 429,315
194344 148 798 984 555 | 400 318 280 18,171 i 211,297 | 229,45¢
194445 115 1158 1858 894 | 342 363 316 23,736 305,605 | 378,841 |
194546 446 1347 1532 917 20 311 | 38 || 38,408 ! 328,65 | 367,067 |
| |
194647 607 1531 1459 984 481 39 1 43,433 | 379,089 | 422,522
1947-48 420 1649 2910 955 535 241 | 2 | 35,639 418,054 | 453,743
1948-49 378 1335 1303 662 353 370 303 17,718 286,368 | 304,078
1949-50 346 1143 2435 1746 717 364, 604 (| 48,055 446,013 | 494,068
1950-51 568 1850 1882 1782 731 h g62 | 170,683 512,882 583,565 ;
1951-52 621 1371 1269 833 578 307 |, 198 j 41,416 317,014 3584430
1952-53 417 1525 293, 1426 606 328 M2 | 31,213 450,712 481,385
1953-54 325 1775 1985 1759 77 544, s22 || 31,309 | 463,240 494,549
1954-55 200 901 2044, 1291 554 272 545 || 39,630 | 352,094 391,724
1955-56 372 1563 19€2 1180 578 33 | 38 w 44,510 | 387,538 432,048
1956-57 205 1951 1640 705 | 358 27 | 249 29,681 324,016 | 353,697
1957-58 300 1539 1590 758 | 413 354 | 397 || 29,256 324,581 | 353,837
- 1958-59 501 1222 2195 1231 562 684 | 654 || 46,757 426,738 | 473,495
1959-60 496 858 1691 969 463 281 | 178 || 47,692 | 298,629 346,321
1560-61 311 1275 2054 goe 422 305 | w70 29,251 | 343,0073% ' 372,258
Average %09 | 1271 | 1802 | 1059 s28 | 392 | 377 | 35,903 5 353,810 | 389,713 |
This tablp containg revisions to fo ly reported data. | }
Natural flow records computed on basis of Lake :herburne 'Ftorage d release q‘o !
as publis in the original reports the Int matimal Joint ssion. ‘
d - 190 data not used, J 1
z - Partial recor not me‘uded in rage. } ' |




Taktle 5

| Page 1
DIVISION OF FLOW OF ST. MARY RIVER
1961
Water Available to Canada at Syring Coulee from St, Mary River
 (Acre-feet)
-
St., Mary River Rolrph Creek Lee Creek Total Avail-
Mont! Int.. Boundary Kinaball Cardston dble at
Sprinc Coulee
Apl‘i i 17,97‘& 25‘4 1’300 19) 528
May 83,248 974 7,890 92,112
June 145,150 109 5,040 150,299
July 53,163 33 1,500 54,696
August 26,420 30 648 27,098
Sentener 16,59 158 1,200 17,952 )
—_ ctober 32,281 — 39 | 1,450 e A 000 -
Total 374,830 1,707 ! 19,028 395,565
O”H““/ wa""&r avn"awc rzsu,"'ih? Aom J(\/ﬂl’j!rbr\- ‘f:ram QJ)"'(C:*«A’ L‘Q.Sl‘hs = S, 00D
W u'k'pjk Ao\ ‘ f ‘“" < *n lwv*‘"ﬁ o
DISPCSITICN OF EATARTAN CHLKE |
Watc Jjsed in &t, Mary and Milk Riverg Developrert |
(Acro-feet |
S 77’“—'—"“"){'”*"[" =S e |' ) e ‘
Canaca's Share | Canarisr St. Mapgrath I.T. Total ‘
Natural Fliow: ‘ Mroaer Canals ’ Canal: Dl verte ‘
Morth Iit. Boundary | ESpring l Spring to
i Coulee i3 Loulee | O M.R.L. “—-i
April 18,516 0 1 6 6 |
Jure 122,196 140,300 E 3,440 f 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 59,20
October 28,929 2,180 | 567 21,747
Total 343,007 401,140 } 11,233 412,373
Storage in St, Mary Reservoir March 21, Elev. 3598,37 = 170,600 acre-feet
Octoter 21, Elev. 3609,.52 = 2363499_wacre-feet
stored - ¢5,80° o skl
+ubal vsed ov :akn‘ﬂ (4 a - g" 73
ovaélalzlf 4""‘?*"\ °H'""’ basin S & o, co©°




Takle §
Page 2

LIVISION OF FIfME OF 47, MARY AMD MIIK RIVERS
1961

e e e et o et | S s e et

—

Water Available to tre Urited Statec in Milk River

including iversion from St, Mary River
(:‘_( re-feet )

e g - S S S —

in M River at zastern Crossing

X St. Mary River Basin Milk River Basin
United Total  Civerted Etz" Measured
ok Statas Lake - Available to KS-2 Flow at
i Snare ____Sherburre for Milk River _Unused Eastern
Nat.Flow Storec Rl=d, Liversion  Basin _ 7 Croseging®
April 6,177 79 19| 535 ‘35’6‘3} 26’1'"0 -5‘;1 26,7&
MH‘.‘ 58,3% 25’970 108 32"002 27’ 521 l‘,881 35,660
June 102,345 38,582 20 63,783 40,828 22,955 42,250
July 30,444 1,759 14,331 43,016 40,792 2,22, 37,270
" hup, 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. 11,548 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 [low of Milx River and diversion f}cz S5t. Mary River Barin,

Lake Sherburne gunant.,tirs are correcie’ for evanorat pn.

Storage in Lake Sherturre on Mareh °1 = \
Octoter 131 =
Storage in Fresne Ressrvolr on March 31 = 34,140 acre-feet.
Oetoner 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 0 15,280 15,700 17,970 8,870 6,600 0 64,420
Paradise Canal 0 o 6,620 6,060 7,030 5,310 2,850 0 27,870
Harlem Canal 0 0 4,130 3,490 5,160 3,610 2,460 0 18,850
Harlem No. 2 0 0 1,090 791 1,770 1 X70 264 0 5,085
Agency Canal 0 3,470 7,710 5,290 6,330 3,710 2,040 0 28,550
Dodson North 0 0 5,840 4,960 8,810 5,18C 2,800 0 27,590
Dodson South 536 1,480 7,510 15,620 13,810 14,910 12,90C 3,370 70,136
Vandalia Canal 0 o 7,540 10,300 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 71,470 52,130 34,671 8,210 295,018
Storage in Nelson Reservoir on March 31, 39,550
on October 31, 18,250
/uL' Shey huring P
f'—"ﬂn I @
o N4 -5 4 W

¢ 814l



Table 5

. Pare 1
DETERMINATION CF NATURAI FIOW OF BATTLE CREEK
AT INTERNATICNAL BOUNTARY
1661
Diversiornn to Cypress Lake
Quantities in ¢,f.c. days -1
Perioc at Vest West. Iiversion West Net
Intemational Infiow Inflow to Cypress Outflow Liversion
Boundary Canal Canal Lake Canal to Cypress
Drain Lake
Feb.22 - Mar, 4 0 0 0 0] o
Mar. 5 - Mar, 14 0 0 0 | 0 0
Mar,1f = Mar,2¢ 210 22 188 3 185
Mar.26 ~ Apr. 4 71 3 | 68 0 68
Apr, 5 = Apr.1l4 0 1 ‘ -1 1 -2
Brr.15 - Apr.2 0 0 (o] L6 -46
Apr.0% -« May | 0 0 0 193 =193
May 5 - May 14 (0] 0 0] 403 -L03
May 15 - May 25 0 0 0 463 -463
May 2L < Jure 4 | (o} 0 i 0 603 -603
i
June 5 -Jure 14 0 0 0] 555 -555
Jurie 15-Jure 24 0 0 0 6 -356
Jure 25-July 4 ‘ 0 0 0 328 323
uly S-July 14 0 0 0 389 -389
guly 2 dwiy 2 0 0 0 791 -791
Ju LY =B . 4 0 0 0 l‘53 .ASB
Aug. 5 ~ Aup.lh 0 0 0 3, =34
AR b2 = BUE2S | 0 0 0 8 -8
hur . 2f - Cept.l B 0 0 | 0 5 =5
Sept. 5-Tept.lh l 0 0 0 10 =10
Sept .l =Rept .2 0 0 (¢} 8 -8
Sept 27~ Oct, 4 0 0 0 ! 5 -5
et 5 = Oet. ) ' 0 I ¢ 0 21 =21
Oot 1§ = Uet.25 | 0 0 0 92 =92
Oct.2 - Oct.3l | 0 0 o | 2 =3
Total 281 26 255 L4499 <k, 244

Acre-feet 557 52 506 8,924 -8,418



Table 6

Page 2
DETERMINATION OF NATURAL FLOW OF BATTLE CREEK
AT INTERNATIONAL BOUNDARY
1961
Diversior to Irrigated lLands
uar tities in c.f.e. days
Period at Stirline | McKinnon | Richard- | Vidora Total Return Net
International & Nach Litek con Ditch Diverted Flow Diversion
Boundary Ditch Titeh to Irri-
e gated Land
Feb,23 - Mar. 4 0 0 0 0 0 0 0
Mar, 5 - Mar.l4 0 0 0 0 0 0 0
Mar.1l% - Mar.25 92 0 0 0 92 18 7L
Mar.26 - Apr. 4 107 0 0 0 107 2 86
Apr. 5 - Apr.lL 127 0 0 0 127 25 102
Apr.15 - Apr.24 79 14 0 0 93 19 y(n
Apr.25 - May 4 144 8l 0 0 228 146 182
May © - May 14 175 69 3 156 403 81 322
May 15 - May 25 66 78 200 241, 588 118 470
May 26 - June 4 0 161 270 179 610 122 4,88
Jure 5 ~June 14 0 185 8y 224, 493 99 394
June 15-Jur.e 24 0 68 38 184 290 58 232
Jure 25-July 4 0 L 1 37 L2 8 3
July S-duly 1L 0 140 172 68 380 76 304
July 1%-July 25 0 212 252 352 816 163 653
July 26-Aug. L 0 221 124 6l 409 82 327
Aug. 5 - Aug.l4 0 10 0 0] 10 2 8
Aug.l5 - Aug.25 0 0 0 0 0 0 0
Aug.26 - Sept.4 0 0 0 0 ¢ 0 0
Sept., 5-Sept.l4 0 0 0 0 0 0 0
Sept.15-Sept.24 0 0 0 0 0 (o} 0
Sept.25- Oct. 4 0 0 0 0 0 0 0
Oct. 5 - Oct.14 0 6 0 0 6 " g 5
Oct.15 - Oct.25 6 2 0 16 24 5 19
Oct.26 - Oct.31 2 0 (0] [0} n 0 =S
Total 797 1,254 1,144 1,524 L, 719 L 3,775
Acre-feet 1,581 2,487 2,269 3,023 9,360 1,872 7,488

Return flow assumed to be 20 per cent of diverted quantities.
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DETERMINATION OF NATURAI. FLOW CF BATTLE CREEX
AT INTEFNATIONAL BOUNDARY
1961

Tatle 6

Page

2

Quartitiee in ¢,f.s. days

Period at Net, Net Total Battle Creek United States
International Diversion |Diversion Used Flow Natural Received

Boundary to Cypressto Irri- by at Irt'l | Flow Share |in Excess

Lake gated Land Carada |Beuncary Share
Feb.23 - Mar. 4 0 0 0 Fo 0 0 0
Mar. 5 - Mar.l, (¢} 0 0 238 238 119 119
Mar.15 - Mar.25 185 T 259 1,024 1,283 6L2 382
Mar.26 - Apr. L4 68 86 15 | 116 - 270 135 -19
‘} > &
Apr. 5 -~ Apr.l4 -2 102 100 83 183 92 -9
Apr.15 - Apr.24 =46 m 28 38 66 33 5
Apr.25 - May -193 182 =11 L8 37 18 30
May 5 - May 14 -403 322 -8l 90 9 b 86
May 15 - May 25 -463 470 7 109 116 58 51
May 26 - June 4 -603 L88 =115 208 93 L6 162
June & -June 14 -555 9% -161 6, |(-97) O 0 6
June 15-June 24 -1356 232 =124 149 25 12 137
June 25-July 4 -58 3l =24 10 ((-4) 0 0 10
July 5-July 14 -389 304 -85 0 |((-85)0 0 0
July 15-July 25 -791 653 -138 0o (-138) 0 0 0
July 26-Aug. 4 -453 327 =126 58 ((-68) 0 0 58
Aug. 5 - Aug.lL =3 g -26 16 ((-10) 0 0 16
Aug.l% - Aug.25 -8 0 -8 0 ((-8) © 0 0
Aug,26 - Sept.4 -5 0 -5 o |(-5) O 0 0
Sept., 5-Sept.ly -10 o} -10 0 ((<10) 0O o] 0
Sept.15-Sept.24 -8 0 -8 o ((-8) O 0 o]
Sept.25=« Oct. & -5 0 -5 0 [(-5) © 0 0
Oct: 5 = Oet.lh =21 S =16 0 |(-16) 0 0 ¢
Oct.l5 - Oct.25 -92 19 -73 0 |(-73) 0 0 0
Oct.26 ~ Oct.3l -2 1 -1 0 _i(1) o 0 o]
Total ~ly 42414 3,775 -469 ,251) 2,320 1,159 1,092
Acre-feet -8,418 7,488 -930 h,héﬁ// 4,602 2,299 2,166
Estimated acre-feet total of minor , 2.4 '
diversions detailed in appendix to -5 B
this report. 1,049 ( " 1,049
119 \ 5,651



DETERMINATION OF IATURAL FLOW OF ' Table 7
FRENCHMAN RIVER AT INTERNATTONAL POUNTARY . Page 1
1561
Cyrress l2r.e Storipe anc Divirgicn
Quartitiar iz £.0.0.~CE¥e — o

Belarger Cyrress Lake Net i cynress Grose Ad tustment Net
Period at Creek Fast Bulianrer | Lake Derleticn for Charrel Derletion

Internatioral Diversion Cutfllow Creer 3 hatura at Ioszses to at
Bourdary L to Cenal Diverzion ! Cverflow | Cygrese lIr ternational Cypress

Cyrress Luke o e o ! $ade ) Bourdary Lake

Tll - g -+ f computed 7’ s computed

Mar. 1 - 10 | 0 5 | -5 o | -5 -5 0
Mar.ll « 20 : 0 10 ‘ -10 0o | -10 -10 0
Mar,2l - 2] | 202 37 +165 0 +165 +78 +87
Apr. 1-10 | 23, | 97 +137 0 +137 +69 | +68
Apr,il - 20 79 63 i +16 0 +16 +16 0
Apr..L - 30 72 58 | +14 0 +14 +14 0
Hay =10 39 437 -398 0 -398 -121 -277
May 1. - 2C 12 802 ~790 o] -790 =279 -511
May 2. - 31 0 | 163 -163 0 -163 | -95 -68
June - 1C 0 79 -79 0 =79 | -66 . =13
Jure 11- 20 0 30 -30 0 -30 -30 0
June 21- 2C 0 238 -238 0 -238 -145 -93
July 1- 10 18 592 -5, 0 -574 -307 =267
July 11- 20 3 299 -296 0 -296 -173 -123
July 21- 31 0] 19 -19 , 0 -19 -19 0
Aug. 1- 10 0 222 -222 0 -222 -138 -84
Aug, 11- 2(_) 0 59 -59 0 -59 =59 0
Aug. 21- 21 0 0 0 (0] 0 0 0
Sept. 1- 1C 0 61 - 61 0 =61 -60 -1
Sept.11- 20 0 38 -38 0 -38 -38 0
Sept.21~ 30 0 0 { 0 l 0 0 0 0
Oet. 1~ 10 0 0 o 0 0 0 0
Oct. 11- 20 0 0 0 0 0 0 0
Oct. 21- 71 0 . S— 0 ) e 0
Total 659 3,310 -2,651 0 -2,651 -1,369 -1,282
Acre-fest 1,307 6,565 -5,258 0 -5,258 -2,715 -2,543



DETERMINATICKN OF NATURA! FLOW OF Takle 7
FRENCHMAN RIVFR AT INTFRMATIONAL BOUNDARY Page 2
1661

Eatt Ené Reservoir Jtorare ud Divereion
g

ﬁf;u%}_._itlt" b .0 WL L. QT SRET L Ty

e | o Ret.rr Flow '-Gmss——_i hafistmert Net

Pericd at East ¥nd Rerervo.r l Exgt Brd F et Lerieticn for Clantiel Depletion
Internaticnal : —_— Canal Exet W at I Tosues Lo at

Boundary ! 2 | Diesrict Fast Tnc | Interrational Zast End

Stored | Released I o | Powdary
1 —— T compibed | computec I (-

Mar, 1 - i0 2 0 +2 | +2 | 0
Mar.11 - 20 2 0 +2 | +2 | 0
Mar.2l - 31 14 ! 0 . U +14 0
Apr, 1 - 10 398 | 0 +398 +85 +313
Apr.ll -~ 20 368 | 0 +368 +98 +270
Apr.21 - 30 N7 104 <431 -104 -307
May 1 = X 363 135 +471 +113 +358
May 21 - 2C 90 198 +248 +100 +148
May 21 -« 32 113 330 +151 +79 +72
Jure 1- 10 | 211 L2k +128 +70 +58
Jure 11- 20 p 269 Ny +65 +56 +9
Jure 21- 30 167 | 131 +272 +139 +133
July 1- 10 LT 23 +4,89 +226 +263
July 1l- 20 57 353 +225 ! +120 +105
July 21- 31 451 512 =41 =41 0
Aug. 1= 10 78 296 +159 +94 +65
Aug. 11~ 20 88 87 -18 -18 0
Aug., 21- 31 99 0 -99 -73 -26
Sept. 1- 10 95 | 0 +95 +68 +27
Sept.11- 20 120 0 +120 +68 +52
Sept.2l- 30 1y, 0 +34 +34 0
Cet. 1- 10 LS 0 -45 -45 0
Cet. 11- 20 5 0 -5 -5 0
Oct, 21~ 71 6 0 +6 +6 0

Total 2,130 1,910 3,010 +2,628 +1,088 +1,540

Acre-feet 4,225 3,788 5,970 +5,213 +2,158 +3,055

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




DETFRMINATICN CF MATURAI FIOW OF
FRFNCHMAN RIVER AT INTERNATICNAI BCOUNLCARY

1c61

Val Marie Storage

Quast ties in e,7.5,-CAVE

Table 7
Page 3

Period at : ; . e Total Change in

I-terrnaticnal val er . el M“f? Reserveir Cortents at
‘ West Reservoir Reservoir :
Bouncary Val Marie
wtorec | Released Stored :1; Released Stored Released

Mar, 1 = 1C 16 253 | 269
Mar,11 = 20 L2 532 57U,
Mar.21 - 31 91 1,976 2,067
Apr. 1 = 1C 587 57 530
Apr.11 = 30 165 216 51
Apr.2l - 30 S57h ‘ 375 199
May . - IC 208 ‘ 324 116
May 11 = 20 126 . U2 ' 168
May 21 - 31 290 256 54,6
Jurie = 10 293 621 91k
Jure 11- 20 183 411 594
Jure Zi- 20 L8 276 228
Juiv 1= 10 6 225 251
July 12- 20 34,9 126 4L75
July 21- 23 L78 17 461
Aug. - 10 182 18 164
Aug. 11- 20 35 63 98
Aug. 21- 21 5 6 11
Sept. 1- 10 ; 20 19
Sept.ll- 20 i\ 17 16 *
Sept. 1~ 30 2 32 34
Oct. i- 10 3 173 176
Oct. 1l- 20 1 92 93
oct. 2i- 31 16 23 2

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

tere-feet 3,719 3,624 6,22 6,611 8,146 8,438



DETERMINATICN OF NATURAL FLOW CF

Tatle 7

FRENCHMAN RIVER AT INTERNATIONAL BOUNLARY Page L
1961
LCivereion to Irrigated Lands
Quartities in ¢, f,8,~-28¥8

Val Val Val Electiric Tetal Return Gross Ad justirent Net
Period at Marie Marie Marie Pumps cara) low Depletion for Channel | Depletion

nternatioral west West Mair Divers.cr {from at, Losses %0 at

Bourdary Cravit} Parping Canal at Val Marie Val Irterrational Val

Canal _Sanal V.1 Marie Prolects Marie Boundary Marie

s corputed | con.puted
Mar. 1 - 1C 0 0 o | 0 0 0 +269 +30 +239
Mar.1l - 20 0 0 ) ) 0 0 +574 +42 +532
Mar.zl - 3] 0 0 0 0 0 0 +2,067 +104 +1,963
Apr. 1 - 1C 0 0 0 (I 0 0 +530 +51 +479
Apr.1l - 2C o ! 0 0 o | 0 0 -51 23 -29
Apr.21 - 30 0 0 0 0 l 0 0 +199 +30 +169
May 1 - 1C | 0 0 ) o | 0 0 -116 -30 -86
May 11 - 2C 1 38 0 2 | 61 12 +517 +70 +4l7
May 21 - 31 270 24, 352 41 907 | 181 +180 +38 +142
1 b !

June 1- 10 200 | 217 667 30 1,11 | 223 -23 -20 -3
June 1l 20 Lo | 200 547 2 919 | 184 +141 +39 +102
Jure 21- 30 20 3 285 5 313 | 63 +22 +20 +2
July 1- 10 0 0 210 15 225 L5 -7 = -43
July 11- 2 190 110 12 | 20 432 86 -129 -37 ~92
July 21~ 31 275 227 59 | 17 578 116 +1 +1 0
hug. 1= 10 20 192 72 | 13 297 59 470 +29 5
Aug. 1l- 20 0 17 22 [3 L5 | 9 -62 ~27 -35
Aug. 21- 31 0 0 1 o ! 1 | 0 -10 -10 0
Sept. 1~ 1C | 0 0 0 0 0 0 -19 -19 0
Sept.ll- 2 0 0 0 0 o | 0 -16 | -16 0
Sept.21- 30 0 0 0 0 0 0 =34 | -21 -13
Oct. 1- 1C 0 0 0 0 0 0 -176 ’ -29 -147
Oct. li- 20 ) 0 0 0 0 0 -93 -2l -69
Oct. 21- =1 0 0 0 . 0 0] 4 J -7 0
Total 1,116 1,248 2,327 201 4,892 978 +3,767 +164 +3,603
here-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.



DETERMINATICN OF NATURAL FLOW OF :abhs"
FRENCHMAN RIVER AT INTERNATIONAL BOUNDARY age [
1961
’ pantities in c.f,s.-days ! ,
Net Frerchman Apparent AC Justment . : [
Period at Depletion River Ratural Flow for TRl River a5 Shlemanion Deyaey 3
International in at of Frenchman Minor Received in
Boundary Canada International River at Diversicns Natural United Excess of
Bour.dary International in Canaca Flow States Share by
Bourdary Share 1% 2 O
“computed
Margsl'». 10 +239 70 309 5 3 - 3253y 162 16% =92 -av
Mar.1ll - 20 +532 1,252 2,18, Wy 109 2,293 113a 1,147 +505+s¥ b
Mar.2l - 31 +2,050 1,536 3,586 ¥¥179 3,765 2671 1,883¢24 -3 7-ve o
Apr. 1 = 1 +860 90 950 M 48 §98 joax 499 Swl =409 -6
Apr.11 - 20 +241 164 LOS e\ 20 L2255l 212n¢ 48~ %2
Apr.21 - 30 -138 316 178 9 187 -* Gl 10 +222 #2113
May 1- 10 -5 241 236 73 12 24,8309 1245 +117 +¥7
May 11 - 20 +84 142 226 uwy 11 237+79 1188 24~ 7
May 21 - 31 *146 107 253 313 2660 ¢ 13353 -26-4¢
June A= b 3 +42 123 165 % 8 17304 a6+ % +37 ¥ 9
Jure 11- 20 +111 133 24k s 12 25612 128 M +5+ 9
June 21~ 30 +42 60 102 . 5 107\ ¢ 54 54 +6 =« |
July 1- 10 47 22 (-25) ) %1 0 o ' 0¢ 4221 &
July 1l 29 -110 L (~106) 0 1 0 0-— 0 vy
July 21- 31 0 0 0 o 0-— 0 0
Aug. 1= 10 +26 36 62 3 65 32 +y
hug. 11- 20 =35 0 (-35) 0 0 0 0 0
Aug. 21- 31 -26 0 (-26) 0 : 0 0 0 0
Sept. 1- 10 +26 0 26 1 27 - My <L =14
Sept.ll- 20 +52 0 52 3 55<L 28 16 -28-24
Sert.21- 30 -13 0 (-13) 0 0 0 0 0
Oct. !- 10 =147 0 K-147) 0 0 0 0 0
Oct. 11= 20 -69 0 (-69) 0 0 o} 0] 0
Oet. 2= 31 0 0 ~ o | r 0 0 0 0
Q,’ / -
Total +3,861 4,696  (8557) 8,978 22 149 9,427 b, Tl - VR
Acre-feet +7,658 9,314 17,808 ) 890 18,698 9,349 -36 3o



DETERMINATION OF THE NATURAL FLOW OF
LODGE CREEK
AT INTERNATIONAL BOUKDARY

Table 8

1961
Quantities in c¢.f,.s, days
Period Middle Middle |Walburger Middle Creek lLodge 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 in
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 of
Releases|Storage Project | Boundary | in Canada in Canada Boundary Share
Net Comp. Use | Comp. Use Comp. Use Comp. Use
Mar. 1 - Mar.10 0 3 o] b -3 0 0 0 0 3 -2 0 -5 0 -2 0 +2 0
Mar.1l - Mar.20 17 18 4 22 -5 168 0 +168 138 18 +72 72 | +373| 373 | +186 | 186 -48 | -48
Mar,2] - Mar.3l g 20 0 20 -11 278 0 +278 22 20 +1 1| +290| 290 | +145 | 145 | -123 | -123
Apr. 1 -’:‘spf-lo I 10 0 10 -6 5 0 +5 2 10 -5 0 -l 0 ~2 0 + +2
Apr.1ll - Apr.20 4 8 1 9 -5 1 0 +1 0 8 -5 0 -9 0 =4 0 +, 0.
Apr.21 - Apr.30 4 120 (o} 120 =116 0 0 0 194 120 +hdy IVR +122 122 +61 61 +133 133
May 1 - May 10 4 1 0 11 -7 0 0 0 32 11 +13 13 +38 38 | +19 19 +13 ] +13
May 11 - May 20 5 13 127 140 -135 109 0 +109 17 13 +2 2 -7 0 -b 0 +21 | +17
May 21 - May 31 L 9 0 9 -5 1 0 +1 1 9 -5 0 -8 0 -4 0 +5 +1
June 1 -~June 10 4 6 0 6 -2 0 0 0 AVA 6 +5 5 +17 17 +8 9 +6 *3
June ll-June 20 A 6 0 6 ~2 0 0 0 0 6 -4 0 -6 0 =5 0 +3 0
June 21-June 30 3 9 116 123 -120 58 0 +58 0 7 -4 0 -66 0| =33 0 +33 0
July l-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 ) 5 -3 0 -29 0| =14 0 +14 0
July 21-July 31 | 32 43 75 -7 L7 0 +47 0 32 -19 0 -46 0| -23 0 +23 0
Aug. 1 - Aug.l0 ;& 196 0 196 =195 0] 0 0 0] 196 -118 0 -313 0 | =156 0 +156 0
Aug.ll - Aug.20 1 11 o 11 =10 0 0 0 0 1 -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 o| -13 o| -6 0 +6 0
Sept.1l-Sept .20 1 7 0 7 -6 0 0 0] 0] 7 -4 0 -10 0 -5 0 +5 0
Sept.21-Sept.30 2 6 0 6 -4 0 0 0 0 6 -l 0 -8 0 ~L 0 + 0
Oct. 1 - Oct.10 1 6 0 6 -5 0 0 0 0 6 -4 0 -9 0 -l 0 + 0
Oct.11 - Oct.20 2 6 0 6 -4 0 0 0 0 ) -4 0 -8 0 -k 0 +h 0
Oct .21 - Oct.31 2 7 0 7 -5 0- 0 0 0 7 4| -0 =9 0 -k 0 +, 0
Total 78 534 L7l 1,005 =927 799 0 +799 420 534 -7 137 +221 840 +113 420 +307 0
Acre-feol 155 1,059 934 1,993 (-1,838 1,585 0 (+1,585 | 833 1,059 1,666 833 0
Estimated acre-~-feet total of minor diversions detailed in“a;;pe.ndix to this report ' 120 L

1,786
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V_\,"M‘y«a / Table 9
DIVERSIONS FRCM THE EASTERN TRIBUTARIES [
. OF MITK RIVER IN CANADA v
V , 1961
Y
,\‘d‘ ' Quantities in Acre-feet
w -
Xy\ Battle Cree. Tributary Basin
o Net Diversior to Cypress Lake ~ » — — il Sl -2,418
Y Total Liversior to Irrigation -~ - —_ = 9, 360 '
' Fstimated Returr Flow from Irrigated Lands g (lf"z N 7,488
Total of j7 Minor Diversions Detailed in Appendix = 1,0LG-
Used :y Caraca //—“\ 119
' P o
b o He ‘GBa’t.u[e Creek at International Bourdary h,h65 acre-feet) ) >
TR e e I
X preretman' River Tritutary Basin _ R o
Net Cepletion at Cvpress lake k"" -2,54L3
¥ Stored in Eastenc Reservoir L, 225 -
3‘ Released “rom Eastend Reservoir 78¢ 437
.+ Eastenc Canal 5,970
q: Ad justment for Clzrrel losses to International Boundary 2,158 3,812
5 Stored in Vz. Mzrie¢ Reservoirs g,14
\‘1\ Released fron Val Marie Reservoirs 8,438 -292
x¢ Tot=1 Canal Diver=ion at Val Marie 9,703 : 3
P Ad justmert fer Charrel Losses to Internaticnal Boundary 325 9,378
4 Estimated Return Flow from Irrigated Lands -3,134
(k Ad justment for Miror Diversions in Canada 890 .
Total Used by Caraca £,548
~Total of 62 Mincr Liversions in Frenchman Basin as provided by
the Water Rigrts Division of the Province of Saskatchewan
. Detailed in Apperdix = 1,3732 acre-feet.
% a - Exeluding 862 acre-feet of diversions from
War Locdre, Oxarat and Sucker Creeks which
2 did nct affect Frenchman River.
0 al ‘({OKJ(Frenchma: River 2t International Boundary = 9,314 acre-feet)
ret 2
'S+ 3ja?
cx\)‘”Lﬁ'dg Creek Tributary Basin
' w Middle Creek near Alberta Boundary 155 '
: Q  NMiddle Creek rear ‘Bat'.tle Creek 1,059
g Walburger Coule eHb FiYPI‘SlOHgS o 93b 1 838_-
) otal of § Mircr DIVersitrs Detailed in Appendix ki | & & F lZOQ
\Y  locge Creex,at Alberta Boundary 1,585
¥  Lodge Creek below Spargler Project 0 1,585,
\\CA Total Used by Canaca . =-133-
" el 4 D i ’ Flow From ",‘\wdjllfqyfag ~. .—é& 157
~ Releasec from e Creek Reservoir Used by Canoada B39 —75
\g’ via Bedford Slough. ¥ fanads & -7 AN
‘\ ¢ - 635 scre-feet civerted by Mitchell Ranching Co. Jﬂf!_
is divertec above Midcle Creek near Battle Creek y -7 3
gaugire sta‘ien and therefore this diversion is
" not irclucec in total of 5 minor diversions above
ag it is already charged to Canada. :
Tl f’owl Lodge  Creek below McRae Coulee at Intermational Boundary = 833 acre—feet)
N"‘* Ho v
us. :::-}'!; —

Apcetd USe yeésesel



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

(Quantitiez in Acre-feet)

Irrigator Mar. Apr. May June July Aug. Sept. Det. Total

Lodge Creek

North Chinook Canal 172 178 80 0 0 0 4] 0 430
Battle Creeck

Matheson Canal & . - - - - 5 = 0
Pumping - - - & & - g 2 a?,760

Frenchman River

Frenchman Canal 484 1949 1,550 1,88C 1,780 907 0 0 7,770

Total - - - - - - -

10,960

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

OT @198y



MEASURED DIVERSIONS FROM THE EASTERN TRIDUTARIES
OF MILK RIVER IN THE UNIED 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 U 430
Battle Creck
Matheson Canal - - - - - - - s 0
Pumping - = = & = = = = a?,760
Frenchman River
Frenchman Canal 484 1,70 1550 1,880 1,780 907 0 0 15710
Total - - - - - - - - 10,960

a - Estimated use by pumping from

Battle Creck to land under the Matheson Canal.
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GAUGING STATIONS OPERATED JOINTLY BY
CANADA AND UNITED STATES
IN ST. MARY AND MILK RIVER DRAINAGE BASINS

- 1961 -
Map Index Stream and Location Remarks
St. Mary River Basin
5AEz7 St. Mary River at InternationalvBoundary Int.a
SAEO 5 Swiftcurrent Creek at Many Glacier, Montana Int.*
5AEO_9 Lake Sherburne at Sherburne, Montana Int.R®
5AE0 6 Swiftcurrent Creek at Sherburne, Montana Int.2
5AED 2 St. Mary Canal at St., Mary Crossing, near Babb, Montana Int.?
. (United States St, Mary Canal at St, Mary Crossing) '
5AE0 3 St. Mary Canal at Hudson Bay Divide, near Browning, Mont. Int.®
4 (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
0.2 a
. Boundary Int.
11AAO 3 North Fork Milk River above St. Mary Canal, 5
. near Browning, Montans Int,
(formerly as below but North Branch of)
(North Fork of Milk River above Qutlet of
United States St, Mary Canal)
11a4 North Milk River near International Boundary Int.*
(formerly North Branch of)
llAA25 Milk River at Westerm Crossing of International "
Boundary (formerly South Branch of Milk River) Int.
llADO 1 Whitewater Creek near International Boundary Int.?
Lodge Creek Tributary Basin
llAB83 Lodge Creek below McRae Coulee at International "
Boundary Int.
Battle Creek Tributary Basin
11AE76 Battle Creek above Cypress lLake West Inflow Canal, .
Saskatchewan Int.
11AB Battle Creek at International Boundary Int.®

27



Map Index Stream and Location Remarke
Battle Creek Tributary Basin
llABO.l Woodpile Coulee near International Boundary Int.?
Zl.lABO.3 East Fork Battle Creek near International Boundary Int.2
(formerly East Branch of Battle Creek
near International Boundary)
11A375 Lyons Coulee at International Boundary Int.*
11AB, o Cypress lake West Inflow Canal Int.®
1148,),, Cypress Lake West Outflow Canal Int.®
Frenchman River Tributary Basin
11&037 Cypress Lake, Saskatchewan Int.R&‘
llAC& Belanger Creek Diversion to Cypress Lake Int.*
114C, Cypress Lake East Outflow Canal Int.?
11A018 Frenchman River above Eastend Reservoir Int.*
11Ac,, Eastend Reservoir at Eastend, Saskatchewan Int.R®
11A052 Eastend Canal at Eastend, Saskatchewan Int.®
11A01 Frenchman giver below Eastend Reservoir Int.®
11Ac Val Marie West Reservoir, Saskatchewan Int.R®
llhcbs Val Marie West Gravity Canal nt.*
11A656 Val Marie Reservoir, Saskatchewan Int.R®
Hal, Val Marie Main Canal Int.®
lll\C“l Frenchman River at International Boundary Int.?
Rock Creek Tributary Basin
].ll.AEb.2 Rock Creek at International Boundary Int.®
llAEo 6 Rock Creek below Horse Creek near International %
A Boundary Int.
11A§0.3 Horee Creek at International Boundary Int.2
11AE McEachern Creek at International Boundary Int.®



% A"
CAUGING STATIONS CPERATED INDEPENDENTLY
BY CANADA OR UNITED STATES
IN ST. MARY AND MILK RIVER DRAINAGE BASINS

5 TO6T .-

Map Index Stream and Location Remarks

St. Mary River Basin

139 Grinnell Creek at Grinnell Glacier near
Many Glacier, Montana u.s.°
140 Grinnell Creek near Many (lacier, Montana U.s.©
175 St. Mary River near Babh, Mentana 0.8.%
125 St. Mary Lake near St. Mary, Montana u.5.¢
SAE, St. Mary River near Lethbridge, Alberta Canada®
SAE5 Rolph Creek near KimballS Alberta Canada™
SAﬂz Lee Creek at Cardstor, Alberta canada®
5A325 St, Mary Reservoir near “pring Coulee, Alberta Canada R®
5&Ez6 Canadian St. Mary Canal near Spring Coulee, Alberta Canaca®
5AF Canadian St. Mary Sanal at Drop No. 1 Canada®
5A321 Magratn Irrigation District Canal near ” 4
Spring Cculee, Alberta Canada
Milk River Rasin
Lodgs Creek Tributar;y Basin
11A882 Lodge Creek at Alberta Boundary carada”
11A388 lodge Creek below Spangler Project Canada®
11ABB6 Walburger Coulee below Diversions Canada®
11A39 Middle Creek near AlLerta Boundary Canada®
11A887 Middle Creek near Battle Creex Canada®
11A880 Middle Creek Reservoir Canada R®
11A889 _ Altawan Reservoir near Covenlock, Saskatchewan Canada R*
11A860 Spangler Ditch near Govenlock, Saskatchewan Canada”
1322 South .Fork of Milk River near Babb, Montana v.s.®

1460 North Chinook Canal necar Havre, Montana i1.8.0



Map Index Stream and Location Remarks
Battle Creek Tributary Basin
llABs1 Battle Creek at Ranger Station Canada®
11ABy Cypress Lake West Inflow Canal Drain Canada®
llABah Vidora Ditch near Consul, Saskatchewan Canadaa
11AB58 Richardson Ditch near Consul, Saskatchewan Canada®
llABLA McKinnon Ditch near Consul, Saskatchewan Canada®
11AB, o Stirling and Nash Ditch near Consul, Saskatchewan Canada®
1525  Matheson Canal near Chinook, Montana u.s.?
Frenchman River Tributary Basin
114C,, Frenchman River below Val Marie, Saskatchewan Canade®
11AC66 Val Marie West Pumping Cenal, Saskatchewan Canada®
1645 Prenchman Canal near Sace, Montana U.S.b
Int. - International Gauging Station
Int.R -~ International Station orn Reservoir
U.s. - Denotes operation by United Siates
Geological Survey.
Canada - Denotes cperaticn by Water Resources Branch,
Canada.
a - Monthly and daily discharge cdata and stream
measurements contained in Appendix.
b - Monthly Discharge data only tabulated in this report.
|c - Data not included in this report or appendix.
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Report to the International Joint
Commission on the division and use
of the waters of the St. Mary and
Milk Rivers...
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