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International Joint Commission,

ilashington, D.C., and Qttawa, Ontario.

Gentlemen:

In compliance with the Provisions of Clause VIII (¢) of
your Order of the 4th October, 1921, directing the division of the
waters of St. lary and lilk Rivers between the United States and
Canada, we ars transmitting herewith a report on the operations

during the irrigation season ended October 31, 1959.
Respectfully submitted,
/ -
A&kna.lgi

L. B. Leopold
Accredited Off{aer of the United States.

Accredited/ Officer of Her ilajesty.

MAR2 5, 1960,
(date)
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ntroduction

The field work incidental to the division and administration of
the waters of the St. llary and }ilk Rivers in Alberta, Saskatchewan and
Montana was conducted during the irrigation season of 1959 by representa-
tives of the Water Resources 3Branch (Canada) and the United States
Geological Survey.

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 lajesty, was represented in the
field by Mr. E. P. Collier, District Engineer, Calgary, Alberta.

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 4th day of Octcber, 1921.

The hydrometric data upon which this report is based were
collected and compiled jointly for 36 international stations by engin-
eers of the United States Geological Survey under the direction of lir.
Stermitz and of the Water Resources Branch (Canada) under the direction
of Mr. Collier. Data for another 19 stations in Canada and 7 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 & canal and 2 reservoir stations and the United States
Bureau of Indian Affairs furnished data for one other canal station in
Yontana. .

Complete data for 51 of the stations mentioned above are con-
tained in the appendix tc this report; monthly quantities only for

12 canal stations in liontana are shown in Table 3, Page 3, and Table 7.



Data for 4 stations maintained by the United States Geological Survey in
the St. lMary River basin and 4 stations maintained by Canada in the St.
Mary and Milk River basins are not used for purposes of division and are
not included in either this report or its appendix.

This report has been compiled jointly by Mr. F. Stermitz and
Mr. E. P. Collier.

Water Supply

St, Mary River
The total natural flow of the St. Mary River at the international

boundary for the year November 1, 1958, to October 31, 1959, was 808,206
acre-feet, Of this total 714,693 occurrad during the irrigation season,
April 1 to October 31. The natural flow during the irrigation season was
122 percent of 587,933 acre-feet, the average of the previous 56 years of
record., Of the total natural flow there was delivered to Canada 598,167
acre-feet, 525,32, acre-feet during the irrigation season and 72,843 acre-
feet during the balance of the year.

The thirty-eighth annual international survey of snow conditions
in the St. Mary River drainage basin was conducted on April 30 and May 1,
1959. The survey provided advance informetion on the probable run-off
during the irrigation season. The tabulated results of the forecasts

and measured discharge at three locations are shown below.
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Yocnit o Period of | Forecast of 1959 Run-off Yeasured Run-off
) Correlatinn Acre-"eet | £ of Averare | icre—feet |  of Averare
Swiftenrrent 1923=57 82,000 [(1923-5%) 120 | 75,400 (1923-53) 110
Creek at (May to (May to
“any Glzcier July) July)
Natural Flow 162257 139,00C (1922-52) 122 | 142,700 (1922-58) 125
Swiftcurvert {(May t» (May to
Creer at Sept. ) Sept.)
Sherburne
Natoral Flow 1622-57 A23,00C  |(1922-51) 124 | 612,691 (1522~52) 122
St. liar “iiver (itar to (Mavs to
at Internition- Sent. ) “ept., )
al Boundary

¥ilk River

The estimated natural flow of '1ilk River at its eastern crossing of
the international boundary, during the period 'arch 1 to October 31, 1959
was 126,000 acre~-feet or 111 percent of 116,00C acra-feet, the estimated

averane of the previous L7 years of record,

Lastern Tributaries of Milk River

The total cuantity of water declivered to the United States by the
exstern tributaries of 'ililk River durine the period, March 1 to October 31,
1959 was 73,680 acre-feet or 50 percent of 146,000 acre-feet, the average
of the previous 32 vears. The Aquantities delivered to the United States
by the various tributaries are listed in Table 9.

Durin- the season a total of 43,022 acre-feet was diverted from
the eastern tributaries in Canada to irrization canals or storage. These
liversions are listed in Table /, The conswmptive use was less than the
total diversions shown because of return flow from irrication projects.
Mezsured “iversions in lontana amounted to 13,320 acre-feet. These are
listed in Table 7,

The seventh annual snow survey in the basins of the eastern tribu-

taries of ilk River was conducted by the Water Resources Branch, Capada
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on March 2, 4 and 5, 1959. The correlation of snow survey data and
subsequent run-off will be attempted after several more years record
hzve been obtained. For comparison purposes the average snow cover and
the average water content for the history of the survey are listed below:

Year Average Snow Cover Average Water Content

1953 10.3 inches 2.1 inches
1954 by, * 1.2 *®
1955 10.4 " 2.8 n
1956 13.0 =# Bk ®
1957 77T = 2.1 @
1958 T2 = 1.2 ®
1959 9.8 * 3.4 ™

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, which stipulates:

"(a) During the irrigation season, when the natural flow of the
St. Mary River at the point where it crosses the international boundary
is six hundred and sixty-six (666) cubic feet per second or less, Canada
shall be entitled to three-fourths and the United States to one-fourth
of such flow.

(b) During the irrigation season, when the natural flow of the
St. Mary River at the point where it crosses the internaticnal boundary
is more than six hundred and sixty-six (666) cubic feet per second, Canada
shall be entitled to, a prior appropriation of five hundred (500) cubic feet
per second and the excess over six hundred and sixty-six (666) cubic feet
per second shall be divided ejually between the two countries.”

The daily natural flow of the St. Mary River was determined in the

following manner:



(1) Daily records were obtained at the following sauging and
climatologic stations:

1. Lake Sherburne (formerly called Sherburne Lake Reservoir),
Daily Storage or Release.

2. United States St. lMary Canal at St. Mary Crossing near Babb
(United States Diversion from St. Mary River Basin).

3. St. Mary River at International Boundary (Quantity delivered
to Canada).

4, Evaporation and Precipitation station near Babb, Montana.

(Za) When water was being stored in Lake Sherburne, the natural flow
of the St. Mary River at the international boundary was ccnsider-
ed to be the sum of the quantities measured at gauging stations
1, 2 and 3 above. This sum is the total of the United States
storage and diversion and the quantity delivered to Canada.

(2b) When water was being released from Lake Sherburne, the natural
flow of the St. Mary River at the international boundary was
computed by adding the quantities measured at gauging stations
2 and 3 above, and subtracting the quantity measured at station
1; that is, the natural.flow was considered to be the sum of the
quzntity diverted in the United States 5t, Mary Canal and that
delivered to Canada reduced by the quantity released from Lake
Sherburne.

(3) In order to synchronize Lake Sherburne operations with flow
quantities at the international boundary, a two-dzy time lag
was applied to data from station 1.

(4) 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.

(5) Computed evaporation losses from Lake Sherburne were treated

as storage by the United States.
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During the irrigation season, April 1 to October 31, 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
ad justed by a subsequent delivery to Canada of an equivalent amount at
the earliest cpportunity.

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, November 1, 1958, to March 31,
1959, no interim reports were made as the only United States use during
this vperiod was storage in Lake Sherburne where the contributing drainage
area is about 14 percent of the total area of the St. Mary River drainage
basin in the United States.

Storage in Lake Sherburne was 16,600 acre-feet on October 31, 1958,
and had increased to 36,960 by March 31, 1959, and to 62,030 acre-feet by
July 26, 1959. Thereafter, water was released at varying rates of flow
until the storage was reduced to 2,390 acre-feet by October 22, 1959.

On October 31, 1959, the storage had been increased to 2,980 acre-feet.

The United States St. Mary Canal was operated between April 6
and October 11 and water was delivered to the North Branch of the Milk
River from Anril 10 to October 17.

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 event-
ually become available to Canada, The discharge of 221,290 acre-feet which
passed the gauging stztion on the United States St. Mary Canal at St. Mary
Crossing between April 6 and October 11 was considered to be the quan-

tity diverted from the St. Mary River by the United States. A total of
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216,120 acre-feet was delivered to the North Branch of Milk River at Hudson
Bay Divide during the seaczon, from where it was conveyed to irrigation pro-
jects in Montana via the Milk River.

Canada diverted 269,193 acre-feet of water from the St. !Mary River
Feservolr in 1959 as measured at the Canadian St. Mary Canal and Magrath

Irrigation District Canal gauging stations near Snoring Coulee.

Milk River

No division of the flow of lMilk River at Eastern Crossing was made
in 1959. 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 wes delivered to the United States.

Eastern Tributaries of Milk River

Minor Diversions

“There aré & number of small diversions from the eastern tributaries
of 141k Piver in Saskatchewan for which only estimates of the quantities
diverted are available, These estimates were provided by the Water Rights
Division of }hc Province of Saskatchewan and are based on reports from the
individual irrigators. It is considered that the gquantities diverted do.
not justify the expénse of gauging these small diversions. These estimates,
being incomplete and of doubtful wvalue, are not used in the Frenchman River
and Battle Creek di?i;ion computations in Tables 4 and 5, except as an ad-
Justment to the total; for the season. The estimeted quantities reported
to date for 1959 are, however, shown in Table 6 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 March 1 to October 31, 1959, was 18,119 acre-feet,
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of which each country was entitled to fifty percent. The details of this
division are shown in Table 4 of this report. Canada used 6,220 acre-feet,
including an estimated 1,539 acre-feet in minor diversions as detailed in

the appendix, and delivered 11,899 acre-feet to the United States,

Frenchman River

The computed natural flow of the Frenchman River at the inter-
national boundary for the period March 1 to October 31, 1959, was 53,210
acre-feet, of which each country was entitled to fifty percent. The deteails
of this division are shown in Table 5 of this report. Canada used 19,787
acre-feet, including an estimated 2,126 acre-feet in minor diversions as

detailed in the appendix, and delivered 33,423 acre-feet to the United States.

Lodge Creek

Canada diverted or stored a total of 5,011 acre-feet in the Lodge
Creek basin during the period March 1 to October 31, 1959, and delivered
11,590 acre-feet to the United States. The Canadian use menticned above
includes 1,830 acre-feet diverted into the Spangler diteh near Govenlock,
4,170 acre-feet stored in Middle Creek Reservoir end an additional 160

acre-feet in minor diversions as detailed in the appendix.

Description of Tables

The eight tables accompanying this report show the total water
aveilable in the St. Mary and Milk Fiver basins, he manner in which it wes
divided and the use made by each country of its share during the irrigation
season,

Table 1 deals with the natural flow of the St. Mary River at the -
international boundary and its division. It comprises seven pages, one
for each month of the irrigation season. The table shows lie computed

daily natural flow and each country's share thereof. It also shows the
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recorded flow at international boundary and the quantity diverted by the
United States.

Table 2 is a summary of the mean montkly natural flow of the St.
Mary River at International Boundary.

Table 3, Page 1, (upper table), shows the monthly discharge of
the St. lary River at the International Doundary, the contributions by
Lee and Rolph Creeks in Canada and the tota; available to Canada from
St. Mary River at the St. liary Reservoir near Spring Coulee.

Table 3, Page 1, (lower table), shows the monthly disposition
made by Canade of its share of the natural flow of the St. llary River
at the initernational boundary.

Table 3, Page 2, is & summary by months of the disposition of
the United States share of the natural flow of the St. Mary River at
the international boundary. I% shows the quantities stored in or re-
leased from Lake Sherburne, the quantity diverted to the United States
St. liary Canal for delivery to the iMilk River basin and the unused por-
tion of the United States share. The table also shows, by months, the
ueasured discharge of the [lilk River 2ot Eastern Crossing. This discharge
is the sum of the natural flow of the iLilk River above its eastern crossing
of the international boundary and the water diverted from the St. Mary
River basin in the United States. Thus it represents the total quantity
available to the United States from the two basins during the irrigation
season of 1959,

Table 3, Page 3, shows the measured diversions, in acre-feet, from
the Milk River to several canals in the United States. These records as
well as the data for Fresno and llelson Reservoirs were furnished by the
Milk River Project of the United States Bureau of Reclamation and the
United States Bureau of Indian Affairs.

Table 4 is a compilation, in ten-day periods, of the natural flow

of the Battle Creek at the international boundary. This table consists of
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three pages. Page 1 shows the Canadian diversion to Cypress Lake; Page 2
shows the Canadian diversion to irrigated lands; Page 3 shows the total
quantity used by Canada, the naturzl flow of Battle Creek at the inter-
national boundary, the quantity delivered, tke United States share and
the excess quantity delivered to the United States.

Table 5 is a compilaticn, in ten-day periods, of the natural flow
of the Frenchman River at the international boundary. This teble consists
of four pages. Page 1 shows the Cunadian storage in the mein stem reser-
voirs; Page 2 shows the Canadien diversions; Page 3 suows the summary of
storage and diversion and Page 4 chows the net Cenadien diversion and
storage, the natural flow of the Frenchman River at international boundary,
the United States share thereof and the guantity delivered to the United
States.

Table 6 swmmarizes the availatle information on the diversions
from the Zastern Tributaries of iilk River in Canada in 195%.

Table 7 shows the available information on quantitics diverted
from the Eastern Tributaries of Milk River in the United States in 1959.

Table & shows the measured monthly run-off, in acre-feet, of the
Eastern Tributaries of 1“ilk River &t the international boundary for the
period lMarch 1 to October 31, 1959.

Following the tables is a list of the gauging stations operated
Jointly by Canada and the United States in the St. ilary and Milk River
drainage basins in 1959 and a list of other gzuging stations in these
basins operated independently by either the United Stales or Canada. A

map showing the location of all these staticns is included in this report.
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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 51 gauging
stations operated during 1959 in the St. Mary and Milk River drainage
basins. Details of the Canadian minor diversions, as grouped in Table

of the report, are included.

6
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AUGUST 1959
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Run-oif in Acre-feet ;
Son Irrigation Irrigstion : Por Year f
’ S84 30n SEREON ¢
eV . ~Yur. Apr.-Uct. | Nov.-Oct. |
- i = e ,
. Gb,111 2 | 66,111 2|
2 255 337 ol 895,781 :
15,361 525,162 651,523
13,128 hei ,855 500,983
£l 502 %11,307 562,899
124,082 785,988 ' 910,070 |
: 62 , 436 910, 711 973,147 |
6,276 785 , 464 850,740 |
87,729 $51,042 638,71 j
i 37,349 650,860 748,209 |
5%,092 505,735 i 564,887 '
69,604 688,735 758,339 |
i 58,504 53¢,307 586,671 -
83,970 530,287 614,257 |
109,773 789,058 898,631 |
58,528 454,520 713,348 !
91,2586 511,779 603,035
e 186,479 836,163

!

!
641,002 |
708,284 |
630,537
630,415
571,551
799,329
L21,035

Ls23 1,010,261
2378 846,492
377 L:;,ql? {
y?hl ?f’,%g
5 w12, 704

e kaim

599,569

210,730 |
797,316 |
a8 1 b0k, 144 ]
i ) i
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Average

59

2226 3266 1797 768

554

535

7,625

590,157

661,782

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.
Partial record not included in average.
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" DIVISION GF TLOW OF 8T. MARY RIVER

s oy sa o e §

i 1359,;-

—— i amabe—

Weter Available to (aakda at Suring Comles from Sh. Mary River .

There-feat) :
T ' s;; Mazy River [Relph Oresi Lea Crask Total Avail-
Month Int; Boundary Eimball Qardston | able at .
g T A RS e TR LRSI ; A s S S Spring Coulea -
April b % 28668 2,540 6,150 37,355
May | - 100,403 © 1,170 15,120 116,693
June i 178,731 291 9,280 188,302
Jaly 76,461 128 { 2,630 ; 79,219 &1
xug,xet-H { 35, 01 23% ! g“ i 36,147
September 2 | 973 ‘ ,543
Qoteber o= 23. 2 o (1,320 ) ki 24125
rotal 525,324 s 566,58
DISPOSITION OF c.mmru SHARE
¥ater Used in Bt. Hery and Milk Bivers Davalopment
(Acre-faat)

a : B L et o RN ST 1 SR RS/ S BB
1 CAnada'ﬂ Shars | Canadian B%. Hagrath 1,7, ; Total Availabla
| Natural Flow: Mary Conel; | Canal: | Mverted | Ssorage

Yonth | Int, Boundary Spring j | Spring to | from 4
i ! toulse Jonlee 8., M,R,D. | Cangdalg

SRS AR KRt Sl s 7 (ebin e s Nar 08 5L AT TR l e Shars

April ‘: 29,835 ! W 2.6 : 16.6 | 29,818.4

Ma | 75,128 el 146 o 74,125

June ! 130,606 5 37,600 2,360 39,960 90,646

July ! 75,679 | 55,350 : 3,080 ’ 58,430 17,249

L @ 34,574 | 75,070 | 2,300 71,370 42,79

Sar ’fi;;;l‘éf ! &0,673 { 39,5% 718 40’218 ; ‘55

poer mm; 40,243 51,590 605 ] 52,195 -11,952
Tot J 426,738 . 259,981 9,211.6 | 269,192, 6 157, 545-&
RERIBSSE S S S — e B

Btoregs ln 5S¢,

Kery Resarvolr March 31, Rlev.
Uctober 31, Elev.

3599.02 = 173,900 acre-feet
3610,87 = 245,500 acre-feet
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noLak herhi 5191

o
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63,866
85,952
37,131
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29,851

319,881
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1. Ur 2

o 120 G

20,959
38,590
37,827
36,349
39,223
38,989

9,356

-1,170
25,276
48,125
782
440
4,640

221,293

98,588

iversio om G%. Mary

36,960 acre-feet
2,980 acre-feet

86,770 acre-feet
86,340 acre-feet

20,495

Table 3
Fage 2

Hiver Basln
Heacured

Flow at
Lagstern

A n o S et
et COSSINE " .

45,480
63,450
49,800
38,840
37,770
39,380
20,330

295,050
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MAJOI. DIVERSICONS FROM !TIK RIVER
IN THE UNITED STATES

1959
(Acre-feet)
- DI TRSION ___ March _ April _ May  June  J Au Septs _ Octs _ liovg Total
Fert Belkr p Canal 0 2,980 15,580 17,700 13,200 17,690 10,920 0 0 78,080
P-:adi e C nal 0 0 5,280 8,110 5,670 6,7% 3,420 0 0 29,210
Horlew Car:l 0 0 2,660 4,480 3,,50 4,090 1,150 0 0 15,830
H-rlem No. 2 0 38 9% 1,170 1,090 1,170 76 0 0 5,164
Agency Can-l 0 159 3,620 4,490 1,580 2,060 T2 0 0 12,633
Dodson No: "1 0 0 L,260 7,530 10,200 9,500 54210 565 0 37,325
Dodson South 1,980 14,080 16,860 18,640 18,45 18,450 16,760 19,490 1,690 126,400
Vandalia Canal 0 0 3,350 11,60C 11,740 9,740 T80 4,730 595 49,195
Wiota Pumping Plant 0 0 ¢ 1,720 1,15 1,07 0o 303 155 4,398 o
3
Te'als 1,980 17,257 52,590 75,450 66,530 70,560 46,340 25,088 2,0 358,235

Storage in Nelson Reservoir on lMarch 31,
on October 31,

42,510 acre-reet

53,860 acre-feet

€ oTqel



DETERMINATION OF NATURAL ¥FLOW OF BATTLE
AT INTERNATIONAL BOUNTARY
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Table 4

i 5 L Page 2
DETERMINATION OF NATURAL FLOW OF BATTLE CREEK -
| AT IRTERNATIONAL BOUNDARY
1959
Diversion to Irrigated Lands
Quantities in Second-foot Days

Period at Stirling |McKinnon |Richard- | Vidora Total Return Net
International & Nash Ditch son " Ditch Diverted Flow | Diversion
Boundary Ditech Ditch to Irri-
ggted Lanc

Feb.23 - Mar, 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Mar, 5 - le.lll 0.0 0.0 0.0 D.Q 0.0 0.0 0-0

Ha-r-ls - Haroa 0.0 0.0 0.0 0.0 0'0 0.0 0.0

Mar.26 - Apr. 12,2 0.0 0.0 0.0 12,2 3.7 8.5

Apr. 5 -~ Apr.lh4 77.0 0.0 0.0 0.0 | 77.0 23.1 53.9

Apt‘. 15 - Apr.ah 2%.0 5.6 0.0 0-0: 211 .6 63.5 148.1

Apr.25 - May U 2577 421 0.0 | 16.2,  316.0 | 9%.8| 221,2

1 |

Mey 5 - May 14 |  307.0 0.0 | 0.0 | 5.8/ 312.8]  93.8| 219.0

May 15 - May 25 39.1 20,0 | 222.7 0.0, 281.8 84.5| 197.3

May 26 - June b 3.6 | 186.5 206.9 | 145.0|  542.0 162.6| 379.4

i |

June 5 -June 14 | 1240 | 251.2 | 52,5 | 204.7] 632.4, 189.7| 442.7

June 15-June 24 |  163,8 | 162,8 0.0 234.0[ 560.6| 168.2] 3%R.4

June 5-July U | 147.0 | 49.2 0.2 210.1 | 406.5' 122.0  284.5

i | | i

July ‘Serady i { Coggaitc gkl 0D | 2.6 504 | 1565 008

July 15-July 25 0.0 | 18,9 134.5| 0.0  153.4 46.0 1074

July 26-Aug. b | 0,0 | 161.0] 223.2| < 405.9, 121.8! 283.1

Aug. 5 - Aug.ly | 0.0 | 207.0: 194.8 14.8 6.6  125.0 291.6

Auvg.15 - Aug.@5 0,0 { 1341 10.8 0.0 144.9 43.5 101.4

-~ SP_ t.q ; 0.0 0.9 0.0 1.2 2.1‘ 0.6\ 1.5

sept. 5-sept. 1l 0.0 0.0 0.0 0.0 0.0, 0.0/ 0.0

t.15-Sept.24 0.0 | 0.0 | 0.0 51.0, 51.0 15.3 35.7

Sept.25- Oct. Y 0.0 | 0.0 | 0.0 175.8| 175.8 52,7 1234

5 - Dot 1Y 0.0 | 0.0 | 0.0 | 0.1 0.1 0.0 0.1

t.15 - Oct.25 0.0 6.0 | 0.0 ! 0.0/ 6.0 1.8 4.2

t.26 = Get. 3l " 0.0/ 0.0/ 0.0 0.0 0.0

Total 1,339.7 1,245.8 1,045.6 1,083.0 4,M4.1 1,414.2 3,299.9

Aere-foet 2,657 2,4M 2,07, 2,148 9,350 2,805 6,545

Return flow assumed to be 30 percent of diverted quantities.



DETERMINATION OF NATURAL FLOW OF BATTLE CREEK
AT INTERNATIONAL BOUNDARY

Table 4
Page 3

1959
Quantities in Second-foot Days

Period at Net Net Total Battle Creek United States
International Diversion |Divereion Used Flow Ratural Received

Boundary to Cypressjto Irri- by at Int'l | Flow Share |in Excess

Lake gated Land! Canada |Boundary of Share

Feb.23 - Mar. 4 0.0 0.C I' 0.0 0.0! c.0 0.0 0.0

= f
ﬂ&r. 5 - "ar.ln 0.0 0.0 ’ 0-0 0.0 0.0 O.C 000
Mar.l5 - Mar.25 +5.0 0.0 | +5.C 478.0] +483.0] +241.5 +236.5
Mar.26 - Apr. 4 +#91.0 8.5 +499.5 | 1,659.2|42,158.7#1,079.4 +579.8

|
Apr. 5 - Apr.lu +1 ,291 .6' 5309 +1 ,34-5o5 307.2 +1 ’652.7 +826.4 -519.2
Apr.15 - Apr. +1,197.5 148.1 | 41,345.6 179.7|+1,525.3| +762.6 -582.9
Apr.25 - May U4 +123.6} 221,2 +344,.8 135.5| +480.3] +240.2| -104.7
|
May 5 - May 1k 26.4]  219.0 +192.6 356.1) +548.7 +274.4 +31.,7
May 15 - May 25 -546.7 197.3 ~349.4 659.0; +319.6 +159,8 +509.2
May 26 - June 4 -608.8 379.4 -229.4 375.1| +145.7 +72.8 +302.3
June 5 -June 14 -512.2) 442 .7 -£9.5 120.1]  +50.6 +25.3 +94,.8
June 15-June 24 =4T8.4 392.4 -86.0 7 -11.3 ~5.6) +20.3
June 25-July 4 <275.7 28L.5 | +3.8 648.6] +057.4) +328.7 +319,
July 5-July 14 -34.8 3.2 -31.0 297.6, +266.4 +133.3 +164.3
July 15-July 25 —242.8 107.4 -135.4 113.7 ~21.7 -10.8 +124.5
July 26-aAug. U 4484 284.1 | -164.3 62,4 -101.9 -51.0 +113.4
Aug. 5 - Aug.ld 45240 2916 -160.8 17.7)  <143.1  -7.6 +89.3
Aug.15 - Aug.25 -17.6 101.4 ~70.2 38.1 -32.11 -16.0 +54.1
Aug.26 - Sept.4 -9.2l 1.5 -7.7 24.3] +16.6  48.3 +16.0
Sept. 5-Sept.l4 -3.0| 0.0 -3.0 1.6] 1.4 0.7 42,3
Sept.15-sept.2k -73.7| 35.7 | . -38.0 0.0l -32.0 -19.d +19.0
sept.25- Oct. 4 -164.6 123.1 | - 41,5 43.9 2.4 4.2 +2.7
Oct. 5 - Oct.1lh O.Ot 0.1 +0.1 152.6 4422.1 +76.4 +76.2
OCtols = 061’..25 0.0 4.2 ' ‘.'4.2 159.8 +1 .0 ‘."&.q "'7'7.8
Oct.26 - Oct.31 0.0 0.C |  0.01  84.2] +84.2] +42.1 +2.1
Total -940.0  3,299.9 +42,359.9 5,999.1 48,359.0 #,179.7 +1,819.4
Acre-feet -1,864 6,545 +4,,681 11,899 +16,58C +8,290 +3,609
Estimated acre-feet total of minor
diversions detailed in appendix to
this report. 15999 1,539
6,220 _ 18,119



DETERMNINATION OF NATURAL L0w )
RENCE ah HIVER & I I8 I=dNATIONAL Uk
195
atirage 1n Frenchman River lain Ster Reservuir
I <cuantities in Secand-F3ot Js R — -

Periol at | 1 [ - '

.nter- Eastend Val Marie ) val daris ! Tatal Storade
national Reservoir West Heservoir deservoir | on Frenchman
_Boundary , Stored Released ! Stored Released Stored l;}q}eusei;; River
March ! !

J o= 10 0 A 0 | ! + 3
11 - 20 23 281 0 | ! + 304
21 = 11 1 130 2,150 + 2,291
April |

L. = 3 83 94 2,063 i + 2,240
11 - 20 498 472 8,8 +1,818
21 - 30 244, 81 8 + 333
May
1 -10 93 22 19 + 134
11 - 20 52 78 A - 161
2 = 31 59 162 516 - 737
June
3~ 19 155 196 581 | - 932
11 - 20 303 146 552 | - 1,001
21 - 30 135 49 l 180 | - 266

(]
July

1 - 10 768 353 33 + 1,452
11 = 20 108 795 550 | - 353
21 - 31 56 1 842 - 897
Aug. ‘

1-10 185 3 686 - 874
11 = 20 305 4 463 - R
i s | 42 0 2 i - 70
Sept.

1 « §0 VA 1 R - 132
11 - 20 50 3 64 | -1
21 = 30 13 4 46 | - 29
Oet.

1 - 10 66 13 53 + 132
11 - 20 64 19 &1 + 36
21 - 31 99 16 229 | B + 114
Total 1,841 1,612 1554 1,400 6,332 4,165 + 2,550
Acre-feet 3,652 3,197 3,082 2,717 12,559 8,261 + 5,058
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M1 | Nil Nil Nil Nil N1
Nil N4l Nl Nl Nl Nl
Nl Nil N1l Nil Nil Nil
Nil Nil M1 Nil Nl Nil
Nil Nil Ml Nil Nil Nil
5.5 Nil Nil Nil Nil 35.5
113.3 0.1 Nil 161,9 162,0 275.3
1141 39.5 241.8 365.4 646.7 760, 8
2111 199.2 200.6 406.6 806. 1,017.5
334.9 186.8 108.9 439.6 | 735.3 1,070.2
478.5 97.5 67.6 365.6 530.7 1,009.2
442 .3 163.9 36.4 466.1 666.4 1,108.7
R.6 0.1 26.9 Tan 28.2 100.8
0.8 83.8 0.1 128.1 212.0 212.8
4.7 44.0 Nil 454.9 498.9 543.6
233.6 Nl Nil 577.0 577.0 810.6
414.0 Nil 4 Nil 343.6 343.6 757.6
351.6 Nil Nil 102.6 102.6 454.2
260.2 Nil Nl 4.1 4.1 264.3
64.5 | Nil Nil 0.0 0.0 64.5
1.6 Nl ; Nil 0.0 0.0 1.6
0.0 Nil N4l Nil Nil 0.0
Nil Nil Nil Nil Nil N1
N4l . Nil _ AT S e
3,173.3 814.9 682.3 3,816.7 5,313.9 8,487.2

6,294 1,616 1,353 7,570 10,540 16,834
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Page 3
DETERMINATION OF NATURAL FLOW OF
FRENCEMAN RIVER AT INTERNATIONAL BOUNDARY
1959
Total Canadian Storage and Diversion
- quantities in Second-foot Days
: Net !
Period at Total Belanger | Cypress | Belanger Cypress Total Total

Inter- Storage Creek Lake Creex Lake Diverted Stored or
national on Diversion East Diversion Natural to Diverted
Boundary | Frenchman | to Cypresas | Outflow | to Cypress Over- Irrigated | by Canada

River Lake Canal Lake flow Lands
March '

1 = 10 + M1 10.0 - 10.0 N1 Nil + 21.0
11 - 20 + 304 M1l 13.0 -13.0 Nil Nil + 291.0
71 = 31 + 2,29 N1l 22.0 - 22,0 M1 Nl + 2,269.0
April

1-10 + 2,240 916.0 43.0 + 373.0 Nil Nil + 3,113.0
11 - 20 + 1,818 749.6 88.0 + 661.6 Nil Nil + 2,479.6
21 - 30 + 333 179.4 78.3 + 1011 Nil 5.5 + 469.6
May

1 =10 + 134 141.2 164.3 23.1 Nil 275.3 + 386.2
11 - 20 - 161 ‘8.3 80.3 - 7R.0 M1 760.8 + 527.8
21 « 31 - 737 N.6 26.0 + 65,6 Nil 1,017.5 + 346.1
June

1 = 10 - 932 20.1 15.0 + 5.1 Nil 1,070.2 + 143.3
11 - 20 - 1,001 18.7 44,5 - 25,8 Nil 1,009.2 - 17.6
21 - 30 - 266 21,8 200.4 - 178.6 Nil 1,108.7 + 664.1
July

1= 40 + 1,452 265.4 787.0 - 521.6 Nil 100.8 | + 1,031.2
17, = 20 - 353 48.6 105.9 - 57.3 N1 212.8 - 197.5
21 = 31 - 897 Nil 18.1 - 18.1 Nil 543.6 -3N.5
Aug .

1 =10 - 874 M1 3.2 Fuit Nil 810.6 66.6
11 - 20 - TR M1 3.9 - 3.9 Nil 757.6 - 18.3
21 - 31 - 7 Nil 247.4 - 247.4 Nil 454.2 + 136.8
Sept.

1-10 - 132 Nil 85.4 - 85.4 Nil 264.3 + 46.9
11 - 20 - 1M M1 1.0 - 1.0 M1 64.5 - 47.5
21 - 30 - 29 Nil 0.2 - 0.2 Nil 1.6 - 27.6
Oct.

1-10 + 132 Nil 0.0 0.0 M1 0.0 +132.0
11 - 20 + 36 158 1.6 - 1.6 M1 Ml + 3.4
21 = 31 + 114 N1 8.9 - 8.9 M1 M1l + 105.1
Total +2,550  2,460.7 2,047.4  + 413.3 Ml 8,487.2 +11,450.5
Acre-feet + 5,058 4,881 4,061 + 320 M1l 16,834 2,72




DETERMINATION OF NATURAL FLOW OF
FRENCHMAN RIVER AT INTERNATIONAL BOUNDARY

1559

uantities in Second-foot Days

Table 5
Page &

[ Frenchman River at
Period at Total Net International Boundar

Inter- Stored or Returm Stored or Received
national Diverted Flow Diverted Measured Ratural United in Excess
Boundary by Canada by Canada Flow Flow States of Share

Share by U,S5.A.
March

1 =10 + 21,0 Nil + 21,0 7.0 + 9.q + 45.5 + 24.5
41, = 26 + 291.0 Nl + 291.0 136.0 + 427.00 + 213.5 = T7:5
2k = + 2,269.0 M1 +2,269,0 | 8,767.0 | +11,036.0 +5,518.0 +3,249.0
April .

} = 10 + 3,113.0 N1 +3,113.0| 3,048.0 | +6,161.0 +3,080.4 - 32.5
11 - 20 - 2,479.6 M1l - 2,479.6 245.5 +2,725.1 +4,362.6 =1 1171
21 - 30 + 469.6 10.6 + 459.0 558.1 +1,017.1 + 508.6 + 49.5
May

1 = 19 + 386.2 8.6 + 303.6 530.4 + 834.0 + 417.0 + 113.4
11 - 20 + 527.8 228,2 + 299.6 354.0 + 653,88 + 326.4 + 27.2
2% = 31 + 346.1 305.2 + 40.9 362.9 + 403. + 201.9 + 161.0
June ¢

b o= 10 + 143.3 321.1 - 177.8 267.8 + 90.0 + 45.0 + 222.8
11 = 20 - 17.6 302.3 - 320.4 196.1 - 124.1 - 62.2 + 258.3
21 - 30 + 6641 332.6 + 331.5 1,268.0 +1,599. + 799.8 + 468.2
July

I = 10 - 1,031.2 30.2) + 1,001.0 186.2 +1,187.2 + 593.6 - 407.4
11 = 20 - 197.5 63.8 - 261.3 121.7 - 119.6 - 59.8 + 201.5
21 - 31 g 371 05 16301 - 53[006 336-5 = 198-1‘ = 9900 + 43505
Aug.,

I = 10 - 66.6 243.2 - 309.8 139.8 -170.0 - 85.0 -+ 224.8
11 = 20 - 18.3 227.3 - 245.6 132.0 - 113. - 56.4 + 188.8
81 ~ 3 + 136.8 136.3 + 0.5 63.8 + 64. + 32.2 + 31.6
Sept.

1 = 10 + 4»6.9 'noa 32.4 1.4 - 310 150 + 16.9
11 = 20 = ‘7-5 1904 = 6609 0.0 e 66' = 330 G o 33'4
:1. - 30 - 27.6 015 — 28.1 Nil - 28.1 - 140 + 14.0
Oct.

11 - 20 + 34.4 Nl + 34.4 5.8 + 40. + 20.1 - 14.3
g1 = Y + 105.1 Nil + 105.1 39.8 + 144. + 7. - 3.6
Total +11,450.5 2,546.2 +8,904.3 16,850.8 +25,755.1 +12,877.8 +3,973.0
Acre-feet 422,712 5,050 447,66ﬂ 33,423 +51,084 425,543 +7,880
Egstimated Acre-feet Total of Minor Diversions
detailed in appendix
to this report. 2:126 '.___Ellgé__

19,787 53,210

Return flow assumed to be 30 percent of diverted quantities.



Table § i

DIVERSIONS FROM THE EASTERN TRIBUTARIES
OF MILK RIVER IN CANADA
1959

Quantities in Acre-feet
Lodge Creek Tributary Basin

Middle Creek near Alberta Boundary 4y1702
Released to Lodge Creek from Middle Creek Reservoir Qb 4,170
Spangler Ditch near Govenlock 1,830
Estimated return flow from Spangler Ditch 549 1,281
Total of 12 Minor Diversions Detailed in Appendix 160¢
Total Diverted by Cenada 5,611

a - Total flow of this station stored in Middle Creek

Reservoir. '

b - Released from Middle Creek Reservoir via Bedford Slough.

¢ - 450 acre-feet diverted by Mitchell Ranching Co. and
listed as a Minor Diversion in Appendix is included in
Middle Creek near Alberta Boundary.
(Lodge Creek at International Boundary = 11,590 acre-feet)

Battle Creek Tributary Basin

Diverted by Cypress Lake West Inflow Canal 8,969

Returned by Cypress Lake West Inflow Canal Drain 2,593

Returned by Cypress Lake West Outflow Canal 8,240 _10,833 - 1,864
Vidora Diteh near Consul 2,148

Richardson Diteh near Consul 2,074

MeKinnon Ditch near Consul % Bl voRS-

Stirling and Nash Diteh near Consul 2,657 9,350

Estimated Return Flow from Irrigated Lands 2,805 6,545
Total of 67 Minor Diversions Detailed in Appendix 1
Total Diverted by Canada 6,220

(Battle Creek at International Boundary = 11,899 acre-feet)

Frenchman River Tribu Basin

Belanger Creek Diversion to Cypress Lake 4,881

Returned by Cypress Lake East Outflow Canal 4,061 820

Cypress Lake Natural Overflow 0 820
Stored in Eastend Reservoir 3,652

Released from Eastend Reservoir 3,197 455
Stored in Val Marie Reservoirs 15,641

Released from Val Marie Reservoirs 11,038 4,603
Eastend Irrigation District Canal 6,294

Val Marie Irrigation District West Canals 2,969

Val Marie Main Canal 7,570 16,833

Estimated Return Flow from Irrigated Lands 5,050 11,783
Total of 70 Minor Diversions Detailed in Appendix 2,126
Total Diverted by Canada 19,787

(Frenchman River at International Boundary = 33,423 acre-feet)



MEASURED DIVERSIONS FROM THE EASTERN TRIBUTARIES
OF MILK RIVER IN THE UNITED STATES

1959

(Quantities in Acre-Feet)

Irrizator Mar, Apr. May June July Aug. Sept., Det. Total
Lodge Creek

North Chinook Canal 2,140 2,150 142 39 108 0 0 0 4,990
Battle Creek

ifatheson Canal - - - - = = = - 0

Pumping - - - - - - - - abs0

Frenchran River
Frenchman Canal 413 242 1,500 2,300 1,520 1,440 226 0 7,640
Total - - - - - - - - 13,320

a - Estimated use by pumpin; from Battle Creek to land under the !Mfatheson Canal.

L 9148l

5. N
o
L 4



Measured ¥

n%t I=ternsti.nal Buundary £

- Sﬁéﬁm- - : March

S— 3 —
Lodge Cree: 6,180
woodplle Cuulee [ 1,790
igttls Croe ; 3,780
iyone Gnales 441
paRt o ntile Cr. 525
vhitewater Cras< 2,100
Princlman liver 17,800
Ycenchera freas 2,780
Horae Creek 1’130
Rock Crenic 2,730

- Tatnle f 39,256

April

4y 910

1,470
98
14

~ciF of Enster

{ .aihlf‘titl;‘ﬁ- in Acru-fast)

June July
179 264 55
0 4.0 0
2,760 1,120 1,700
0 309 7.1
0 639 24
9.5 4.6 2.4
2,470 3,440 1,320
2.6 0 0
0 175 12
306 791 230

' 5,R7.1 6,746.6 3,350.5

55-8

281

1,201.2

Total

11,59
1,880
11,890
855
1,330
2,170
33,430
3,610
1,500
5,430

73,680

13 Hal



GAUGING STATIONS OPERATED JOINTLY BY
CANADA AND UNITED STATES
IN ST, MARY ARD MILK RIVER DRAINAGE BASINS

- 1959 -
Map Index Stream and Location Remarks
St. Mary River Basin
5A327 St. Mary River at International Boundary Int. &
BAEg, 5 Swiftcurrent Creek at Many Glacier, Montana Int.®
SAEj g Lake Sherburne at Sherburne, Montana Int.R®
AR, ¢ Swiftcurrent Creek at Sherburne, Montana Int.2
SAIO 5 United States St. Mary Cenal at St. Mary Crossing,
. near Babb, Montana Ing.*
SAEO 3 United States St. Mary Canal at Hudson Bay Divide
‘ near Browning, Montana Int.2
Milk River Basin
11AA5 Milk River at Milk River, Alberta Int.®
11AA0 2 Milk River at Eastern Crossing of International

. Boundary 3 W
llAAo 3 North Branch of Milk River above St. Mary Canal,

. near Browning, Montana Int.2
11AA1 North Branch of Milk River near International Boundary Int. &
11&&25 South Branch of Milk River near International Boundary hed iy
llADO 1 Whitewater Creek near International Boundary Int. @

Lodge Creek Tributary Basin
11A:Ba3 Lodge Cresk below McRae Coulee at International
Boundary Int.*
Battle Creek Tributary Basin
11AB Battle Creek above (ypress Lake West Inflow Canal
76 near West Plaine, Saskatchewan Int.®
11AB Battle Creek at International Boundary Int.®

27




Map Index Stream and Locatien Remarks
Battle Creek Tributary Basin
IIABO.I Woodpile Coulee near International Boundary Int.2
11130.3 East Branch of Battle Creek near International Boundary Int.2
llA:B75 Lyons Coulee at International Boundary Int.2
11AB78 Cypress Lake West Inflow Canal Int.2
111377 Cypress lake West Outflow Canal Int.2
Frenchman River Tributary Rasin
111037 Cypress Lake Reservoir near Vidora, Saskatchewan Int.R%
llLCGM Belanger Creek Diversion to Cypress Lake nt.=
11A060 Cypress Lake East Qutflow Canal Ing. 2
llAc18 Frenchman River above East End Reservoir Int.2
llAcs5 East End Reservoir at East End, Saskatchewan Int.R2
llAc52 East End Canal at Eest End, Saskatchewan Int.2
llAC1 Frenchman River below East End Reservoir Ing. =
11A063 Val Marie West Reservoir, near Val Marie, Saskatchewan Int.R2
1“‘065 Val Marie West Gravity Canal Int.®
11Ac56 val Marie Reservoir near Val Marie, Saskatchewan Int.R%
llACSu vVal Marie Main Canal Int.2
llACu1 Frenchman River at International Boundary Int.®
Rock Creek Tributary Basin
IIAEO.a Rock Creek at International Boundary Int.®
11AE Rock Creek below Horse Creek near International
0.6 Boundary Int,2
llAl}O.3 Horse Creek near International Boundary Int.8
11AE McEBachern Creek near International Boundary Int.®

0.k



GAUGING STATIONS OPERATZD IRDEPENDELTLY
"BY CANADA CR UNITZD STATES

IN ST. MARY AND MILK RIVER DRAIFAGE BASIIS

- 1959 -
Map Index - Stream and Location Rema:}'ks
. St. lMary River Bagin
G_ri'nnell Creek at Crinnell Glacier near
lany Glacier, lontana 0.8.%
Grinnell Creek near Many Glacier, Montana U«5.°
St. Mary River near Bzbb, Montana U.5.¢
St. lary Lake near St. lary, Montana H.5.°
5AE, St. Mary River near Lethbridge Canadsa®
5AL Rolph Creek near Kimball, Alberta Canada®
545, Lee Creex at Cardston, Alberta Canada®
SAEZS St. llary Reservoir near Spring Coulee, Alberta Canada R%
5AE¢ Ganadian St. Mary Canal near Spring Coulee, Alberta Canada®
5AF5g Canadian St. Mary Canal at Drop 1 Canada®
SAE 4 Magrath Irrigation.District Canal near
Spring Coulee, Alberta Canada®
Milk River Basin
Lodge Creek Tributary Basin
11A’582 Lodge Creek near Alberta Boundary Canada®
11AB9 liddle Creek near Alberta Boundary Canada®
11ABSO Middle Creek Reservoir Canada R*
11AB60 Spangler Ditch near Govenlock, Saskatchewan Canada®
o North Chinook Canal near Havre, liontane U.S.b



Map Index

Stream and Location Remarks
Battle Creek Tributary Rasin
11A381 Battle Creek at Ranger Station Canadact
115385 Cypress Lake West Inflow Canal Drain Canada®
111:88h Vidora Ditch near (Consul, Saskatchewan Canada®
11A358 Richardson Ditch near Consul, Saskatchewan Canada®
llAth McKinnon Ditch near Consul, Saskatchewan Canade®
111318 Stirling and Nash Ditch near Consul, Saskatchewan Canada®
3 Matheson Canal near Chinook, Montana U.S.P
Frenchman River Tributary Basin
llAc51 Frenchman River below Val Marie, Saskatchewan Canada®
11AC Val Marie West Pumping Canal near Val Marie,
66 Saskatchewan Canada®
N Frenchman Canal near Saco, Montana U.S.b
Int. - International Gauging Station
Int.R - International Station on Reservoir
U.8. - Denotes operation by United States
Geologlcal Survey.
Canada - Denotes operation by Water Resources Brénch,
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.
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