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International Joint Commission, 

Washington, D.C., and ottawa, Ontario. 

Gentlemen: 

In compliance with the Provisions of Clause VIII (c) of 

t " your Order of the 4th October, 1921, directing the division of the 

waters of St. Mary and Milk Rivers between the Unitec States and 

Canada, we are transmitting herewith a report on the operatione 

during the irrigation season ended October 31, 1961. 

Respectfully submitted, 

j 
' L. B. Leopold 

Accredited Officer of the United States. 

J. D. McLeod 
Accredited Officer of Her Majesty. 

' 1962. 
(date) 
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Introduction 

The field work incidental to the divi~ion and administration of 

the waters of the St. Mary and Milk Rivers in Alberta, Saskatchewan and 

Montana was conducted during the j rM ga ti on season of 1961 by represents.-
•-

tives of the United States Geological Survey and the Water Resources 

Branch (Canada) . 

Dr. L. B. Leopold, Chief Hydraulic Engineer, United States 

Geological Survey, as accredited officer of the United States, was 

represented in the field by Mr. F. Stermitz, District Engineer, Helena, 

Montana. Mr. J. D. McLeod, Chief Engineer, Water Resources Branch, 

Department of Northern Affairs and National Resources, acting in the 

capacity of accredited officer of Her Ma jesty, was !'€presented in t he 

field by Mr. R. D. May, District Engineer, Calgary, Alberta. 

This report has been prepared jointly by Mr. F. St ermitz and 

l1r. R. D. May. 

The waters of the two rivers were divided between the two 

countries in accordance with the Order of the International Joint 

Commission dated at Ottawa, Canada, on the 4th day of October, 1921. 

The hydrometric data upon which this report is based were 

collected and compiled jointly for 36 international stati ons. Data 

for another 23 stations in Canada and 8 stations in the United States 

were collected independently by the same engineers in t heir respective 

countries. The United States Bureau of Reclamation furnished data 

for 8 canal and 2 reservoir stations and the United States Bureau of 

Indian Affairs furnished data for one other canal station in Montana. 
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Summary of Division of Water 
dur:ng 1961 Jrriga ion Season , St. Mary Ri ver 

March to October , Eastern Tributaries 

Quantities in acre- f eet 

Natural Flow Canada United States at 
Stream In ternat ional Share Rece:i ved Deficit (- : Share Received Deficit (- ; 

Bourdar y Surplus (+) Surplus (+} 

St. Mary 
Ri ver 566,800 343 ,ooo 374 , 800 +31 , 800 223,700 191 ,900 -31,800 

I 

Lodge 
Creek 1 ,790 895 895 833 - 62 

Battle 
Creek 5,650 2,820 2,820 4,460 + 1,640 

Frenchman 
River 18,700 9, 350 9, 350 9,310 - 40 

Summary of Reservoi r Storage 
at end of 1?60 and 1961 Jrrieation Seasons 

Quantities in acre- fee t 

F.S.L. Dead Storage Total Storage 
Oct . Jl 1960 Oc t.3l,l961 

Lake Sherhurne 66,200 negligible 7 , 560 7,320 

St. Mary Reservoir 320 , 000 35,000 119 , 300 236,400 

Fresno Reservoir 127,200 1,860 32,690 19,650 

Ne lson Reservoir 66,800 18,650 45,930 18,250 

Middle Creek Reservoir 18 ,000 2,200 11,430 3,490 

Altawan Reservoir 51 800 negligible 85 69 

· Cypress Lake 110,300 30,500 80,480 56,600 

Eastend Reservoir 1,4 70 Dr negll gible 532 532 

Val Marie West Reservoir 
1 ~?1 

301 65 3 800 ~~-"' negligible 
' ~ p.1'· o" . 

Val Marie Reservoir 11,400 140 2,000 1,720 
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Water Supply 

St. Mary River 

The total natural flow of the St. Mary River at the inter-

national boundary f or the year 1 November 1960 to 31 October 1961 

was 625,300 acre- feet . Of this total, 566 , 800 acre-feet occurred 

during the irrigation season 1 April to 31 October. The natural 

flow during t he irr igation season was 96 percent of 588,300 acre-

feet, the aver age of the previous 58 years of record. 418,700 acre-

feet was del i vered to Canada during the year w1th 374,800 being 

delivered dur ing the irrigation sea!on. 
,­

The fortieth annual international survey of snow conditions 

in the St . Mary Ri ver drainage basin was conducted on 2 and 3 May 

1961. The survey provided advance information on the probable run-

otf during the irrigation season. The tabulated results of the 

forecasts and measur ed discharge at three locations are shown below. 

locati on Period of Forecast of 1961 Run-off Measured Run-off 
Correlation Acre-Feet % of Average Acre-feet % ot Average 

Swiftcur rent 1923-60 84,400 (1923-60) 123 73,720 (1923-60) 108 
Creek at (May to (May to 
Many Glacier July) July) 

Natural Flow 1922- 60 143,000 (1922-60) 124 119,000 (1922-60) 105 
Swiftcurrent (May to (May to 
Creek at Sept.) Sept.) 
Sherburne 

Natural Flow 1922-60 644 , (){)() (1922-60) 128 501,600 (1922-60) 100 
St. Mary Ri ver (May to (May to 
at Internation- Sept.) Sept.) 
al Boundary 

Milk River 

The es timated natural flow of Milk River at its eastern crossing 

of t he int ernational boundary, during the period 1 March to 31 October 

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

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



•. 
' - 4-

Eastern Tributaries of Milk River 

The total quantity of water delivered to the United States by 

the eastern tributaries of Milk River during the period, 1 March to 

31 October 1961, was 22,280 acre-feet or 15 percent of 144,300 acre­

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

to the United States by the various tributaries are listed in Table 11. 

During the season a total of 13,540 acre-feet was diverted from 

the eastern tributaries in Canada to irrigation canals or storage. 

These diversions are listed in Table 9. The consumptive use by Canada 

was 8,530 acre-feet. Measured diversions in Montana amounted to 

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

St, Mary River 

The division of the .waters of the St. Mary River was carried out 

in accordance with the Order of the International Joint Commission dated 

October 4, 1921. 

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

the following manner. Daily records were obtained at United Statee 

St .• Mary Canal at St. Mary Croesing, near Babb, St .. Mary River at Inter­

national Boundary, Lake Sherburne at Sherburne and, an Evaporation and 

Precipitation station near Babb, Montana. 

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

boundary was considered to be the sum qf the quantities measured at 

the United States St. Mary Canal at St. Mary Crossing, St. Mary River 

at International Boundary and, addition of etorage or eubtraction of 

release corrected for evaporation at Lake Sherburne. 

A one-day time lag was applied to stored and released quantitiee 

from Lake Sherburne to eynehronize the flow with flow quantities at the 

international boundary. 

The natural flow of the St. Mary River having been detennined, 

the division of its waters wae carried out in accordance with the above 

order. 

During the irrigation season, 1 April to 31 October, field 

engineers of both countries made frequent computatione of the daily 

natural flow of the river and each country's share thereof, in order 

that any appropriation by the United States in excess of their share 

could be adjusted by a subsequent delivery to Canada of an equivalent 

amount at the earliest opportunity. 



., 

... 

- 6 -

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 eeason. 

During the non-irrigation season , 1 November 1960 to 31 March 

1961, no interim reports '·1ere made as the only Uni t.ed States use during 

this period was storage in Lake Sherburne where the contribut)ng 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 7,560 acre-teet on 31 October 1960 

and had increased to 22,080 acre-feet by 31 Karch 1961 and to 66,370 

acre-feet by 30 June 1961. On 31 October 1961 the storage was 7,320 

acre-feet. 

The United States St. Mary Canal was operated between 3 April 

and 20 October and water was delivered to the North Branch of the 

Milk River from 5 April to 22 October. 

Seepage fran the canal between the point of diversion and the 

crossing of the St. Mary River is assumed to return to the river and 

eventually become available to Canada. The discharge of 205,100 acre­

feet which passed the gauging station on the United States St, Mary 

Canal at St. Mary Crossing between 3 April and 20 October was considered 

to be the quantity diverted .from the St. Mary River by the United States. 

A total of 197,400 acre-teet vas delivered to the North Branch of Milk 

River at Hudson Bay Divide during the season, from where it was conveyed 

to irrigation projects in Montana via the Milk River. 

Canada diverted 412,400 acre-teet of water .from the St. Mary 

River Reservoir in 1961 as measured at the Canadian St. Mary Canal and 

Magrath Irrigation District Canal gauging stations near Spring Coulee. 
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Milk River 

No division of the flow of Milk River at Eastern Crossing was 

made in 1961. Except for a few emall unmeasured diversions above the 

eastern crossing of the international boundary, the entire natural flow 

of the Milk River at that point was delivered to the United State&. 

The United States Geological Survey began stream flow record 

collection in 1961 on the South Fork Milk River near Babb to assist in 

studying the utilization of waters in the Milk River Basin ~~thin the 

Blackfeet Indian Reservati on. 

The expressed concern and complaint ~dth_n Canada has been the 

occasional and sometimes prolon ged lack of adequate supply for etock­

watering along the Milk River above the mouth of the North Milk River. 

The Milk River ceased flowing at the western crossing of the 

international boundary on 21 August and resumed flowing on 21 September. 

The second annual inspection by representatives of Canada and the United 

States revealed no significant change in water use for irrigation and 

beaver activity still appears to be a factor in stream regimen. Contin­

uation of annual inspection, preferably during the irrigation season, 

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

Eastern Tributaries of Milk River 

Minor Diversions: 

Estimates for a number of small diversions from the eastern 

tributaries of Milk River in Saskatchewan were provided by the Water 

Rights Division of the Province of Saskatchewan and are based on reports 

from the individual irrigators. These estimates are not used in the 

Battle Creek and Lodge Creek division computations in Tables 6 and 8, 

except as an adjustment to the totals for the season. The estimated 

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

and also detailed in the appendix to thie report. 
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Battle Creek 

The computed natural flow of Battle Creek at the international 

boundary for the period 1 March to 31 October 19tl was 5, 650 aero-feet, 

of which each country was e~titled to fifty percent. The details of 

this division are shown in Table 6 of this report. Canada used 119 

acre-feet, including an estimated 1,050 acre-feet in minor diversions 

as detailed in the appendix, and delivered 4 , 460 acre-feet to the 

United States. 

Frenchman River 

Thie year a new method of computation was introduced in an 

attempt to account for periods of apparent "negative natural flow", 

which occurred frequently using the previous method of computation. 

The major changes made were in revisions of return flow and minor 

diversion computations, and this year the effect of channel loesee 

was introduced. The introduction of channel losses was felt justified 

since some allowance for them, even in the form of an estimate, would 

probably produce natural flow figures in smaller error than those 

produced on the even more erroneous assumption that there are no 

channel losses in stored or released water. 

The computed natural flow of the Frenchman River at the inter­

national boundary for the period 1 March to 31 October 1961 was 18,700 

acre-feet, of which each country was entitled to fifty percent. The 

details of this division are shown in Table 7 of this report. Canada 

used 8,550 acre-feet, including 890 acre-feet in minor diversions as 

computed in Table 7, and delivered 9,310 acre-feet to the United 

States. 
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Lodge Creek 

Computation of the natural flow of Lodge Creek at the inter­

national boundary was initiated in 1961 and formal division in the 

field began in 1961. 

The computed natural flow of Lodge Creek at the international 

boundary for the period 1 March to 31 October, 1961 was 1,790 acre­

feet, of which each country was entitled to fifty percent. The details 

of this division are shown in Table 8 of thie report. Canada used 

-133 acre-feet, including an estimated 120 acre-feet in minor diversions 

as detailed in the appendix, and delivered 833 acre-feet to the United 

States. 

Appendix 

An appendix, submitted with this report, under separate cover, 

contains the result of discharge measurements, summary or monthly die­

charge and the daily gauge height and discharge data for 55 gauging 

stations operated during 1961 in the St. Mary and Milk River drainage 

basins. Details of the Canadian minor diversions, as grouped in 

Table 9 of the report, are included. 
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Nf.TUPAL FLCJ1t4 OF ST . MAHY P.IVl::R AT INT ~J~N. TICNAl BOL'NT:'ARY :..m.; ITS CIVL JON B2T"tiEEN C.\NADA ANC UNITED STATr..S (Cu. ft. per sec.) 
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C .l! thda !"('C F:': V ee 
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(J-day Jar applied) 

. I 
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i 

C.1.. a 1 
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by 

Uni ted 
~ tates 

APRIL 1961 
Table l. 
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more ( + ) 
less ( ~) or 
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---------~----------~---------4~--~------+-----+--~~--~------~---------- ~-~~t~o~re~. c--~-R~E>~J~e=as~e~d __ ----------~+------------~---+ _____ ~---------

___ l_~--t---~2~6o~--+-----=125_f-- 220 25 -·---" ____ _:::6.L_~---~4JO~---·--+-----__:O~f-+---...::l4~10_:..-t-------t-___:;2=5;.__ 
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_ _ _2_ __ ~ 2<[2'----+ 220 134 _::8=6 ___ .......<1-----'-7/-3 ___ .._ __ - --·-+---~3=48~-+---_;_50-'7-+-+-----__;::;1L.,59~__._---=8~6---+-----
., .. 27lt 201=1= 73 91 389 253 164 73 

- - ·--'-/ ----+----·---"'3=6£..5 _ ---t---- 274 -+·---~ 30 __ ------#----.L.::9:1:;__r- 518 579 \ 61 30 
__ ......;P'--------+--~llL---+------251 )6~- _ 115 __ ,____ _____ ~- S4 __ 639 608 -31 115 

__ 9-t._ ______ t----"3=·4=8----+- 261 406 145 --#-----8-=.c7'--. --+-- -----+-----6=-=6=-=8=---+------6.:.:1::..::0-l--+-------- .::.5=-8 ---+-------~f-....--14_:..;5:..__. _ 

6 365 

__ l o_, _ __ __ .._ _ _ _.3<-C...L95_~----=2::.£~9.=..16 __ i-----3""-'19u'9=-----_...::1=03L--~- ------~- 99 -+-· 626 622 I -4 103 
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-~~~ ~ --~ J28 2=2~-~----~--1=0=2~~------+--~5=6~7--~----6~4~7-~~' ~-----oo·_~---~--~---
--=L..:...'_ 504 --+-----'-'-3~7:8 -+-----3"1.,=0·-...-----____ .__,_ -=6o=8 ____ --;.!I------=1=2=6-.-+-------+----·.M2-t-----_.::6~>5:.::::10 __ -+---- --=1:.!.:94:::!.--+- - ......:6:.:8:__. ____ ~----- _ 

14 1·86 364 . 'lQ' 60 _1_22 k6'3 645 1 _ _ ___,1!:.!:8~2 -+---- 60 

--=~=~----+~-----_-_-!i;~~~:'--+------"'~~~-'5:.~----·-------t.----=:"""~:::;J="4.1~1~~:~=~~~==---~-===J.6~L~~~=----" ... -_-:_-_-___,~=~=J.8.==-:~~~~======·====~=~·~=?.~:=:=======:=--'~:·~:=\=:·~~~----==~~~>~c_-_-;~ __ -_ _::._.::~J.6:~~1'~---=~-~:~~=~~~~·~=-----~ 
' 

l ? - 416 312 101. 461 631. 176 72 --+-------===--~------~~~--------~-~---·---+---TIL--~-----=~·-+---------+---~=-~---~ 
--=lP ____ ~---~=0~-4~----~3~82~4-----·~ ---+-~1~.S~1-~---~1~28~--+-------~---~3~4,~5 4-----=62=6~~~·-----=28=1 ---~~1~Si1L-~~------

' ---~l~9-----~-----~--~------_]~--~--~-~~==10 __ ~--------+--~1=~~5~1.--~-----=13~2~-+--------4---~J,~2~6--~-----6~1~2~c'~-----~2~8~6--·4-·--=1c54L ___ ~-------
. ___ 20 __ --r 5 50 _lt12 - ---~3=4u..7 __ +----- --+---__:::..65£._ __ '*-____ --:!1~.-+------- _ __ 21~~8::.__-+----.£;5:2=1:.-fl-+-----_,:2=0) ____ ;6:::.,)5:..__f--·---

21 _ ___j _____ 4:::t..3'-"'!3:__ __ +-------""-=;.25><--_.---- -- --.!.t12 -+----87 __ --4-----~f.-----=1=-=o=8 ---+-----~ 392 413 __ L_ ________ 2=1=---+-------+----=-87...._ __ _.33.·---+-- 434 326 _ 386 6o ___ 1_08_+------+---..:..;3j6=o--~----'lxQJLI _____ =L.18:::._-+-·----+---6=o:-__ 

23 396 297 373 76 _ !tc.L ______ --+-_......,......3«..=:8""--3 -i----=40=6~4-------=-23~--+------+---'7...;::.6 __ 
" --~~~----+------~4=8~1 ---+----~3c'6~1--~ 316 ---+---=45~--~----'1=2=0--~-----4----=23=:2~-~-----3~9'7 __ ~+----~16~~5~4--~L.L-5 -~------

25 ---4··----~59~~~6---4------=U~7--+-------2=6='3--~------~~1=S4=----+-----=14~~9~-~-------+-----~5~9._+--~3~492~1-+----~3~1:3~1 :3_+--~1~S4 __ ~-------
---~2~G ___ -+----~5~>3~9 --+-----~4~0~4--+------~2~~L_._~--------+--~1=00~--~-----~1~3~5---t---------~----~5u'7 __ ~-----~3~7~2-~4-----3~1~5=---.4---~1~00~--~--------
___ _,c2..:....7. ____ --+--~547 ------'I4=-10=---+------'-36::.:6:..... __ ~----·-+----:U=---4------_lli---+--------+---=-28:::__4----__;::2=09.!..--+--+----=18=1-+---=U=-.--4-----
---2~------~---~51=1~----------- J83 __ ------~3~8~0 __ --------+---~3~--~~-~1~2~8---+--~---+----~1~3~+-----=14=4~~------~1~31~-+---~3;..__~-------
-~2~9 ____ -+-----=47~4~--+----~3~56~ __ ,_ ____ ~3:~4~7--~~----·-+---- 9 118 -~--------+----~1L-3 ~----~~~o--+4-----=1~27~.-+----~9--~r--------
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31 
Tot:\l - =~,036) (1,309) (1,309) (1,036) 
Sec .- !'t . __ _ _ 1~4.2---i---..L.9'.a...••3"""'13:.£.i5_+-·-~062_f--·--------'----=2:::::..!7-L-3 _~----..3...till· __ --t-----=4l0::.__+--9(...1.c.=..84~'9<--+---=12"''=1..L..916=--t-+---.£.3 J..A,3<...;;87 . .r_--+----=2::..!7.L-3 _-+----·--

--M-ca._1_~ --·-4-----.....:::41=..5 ___ r---------"'3=1.:::..1 ___ ~------202 --f--·-·--- f------'9:...:..1:9___ _ ___ 10::."4~--+-----=l:.!~-- -~r--.....!±Ml--_ _ __ 1_-'13_ ~--9~. !=0-4---------
- ,\c. - rt_. -----~,692 _ _ .____..;:::1...:;..8~16 17,974 - -L-- 541 6.177 --'-· 79 I ~5 26,174_~__._ ___ 6:......' ',_,7_1._8 _·-~-~5=4=1 _ _... ____ _ 
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lb 1,579 9;6 _____ .---2_2_ -~-------· 34 ___ Qll_ __ +-- 110 547 I ---~-'---+---"~"''.---+------

___ 17 ____ ._, __ _! 738 ---1----..l 036_ 1,020 ---·-·-----+-- 16 702 112 696 j_f= 

lP. ~----h755 1~044__ 944 --t------- 100 111 205 6o6 I __:=---+--=:::.__....._ _____ _ 

1~ ~~ hill_ j- _h_Q.IQ ~ --~--- 890 -~55 712 ____ f-·-- 265___ --~9.£. -
_ 20 . 1,1_76 _1_,_052_ ___ 1-------9_44 --t---·---- - 111 --~!.--- 1---~~L · -. 604 -+--·---""----+---

21 ! 2,o4s -~--~1<t~ --- - ___ h 1oo ___ ._, _______ ,_ ___ 91 ___ ----~57 34o _ 6q?__ --+---~:;.___-+---
-~----+ 2,561 j 1~7_ ___ ~ __ !.t_400 -------f---~] _________ lt.!14 __ 541 620 

23 3,153 _____ _!_L741______ 1, 700 43 ·- ___ 1,J±!Q__ 799 6-'5'-'4'--t--+--..-~...~--+--
24 31774 2,054 -----~~l_030 - 24 1.720 1,061 683 

32 

70 

11 

31 

12 

34 

16 -
100 

155 
111 

91 

47 

--43 

24 

25 ..!±_,)54 2,344 - · 2,420 76 ~010 1.242 -+-----=-6.:...:.92=---1--t---=-z~:::,.__--+---
1 

2, 582 2, 770 - __ 188 -- ,___ 2,248 1.,_=35::.. -=8~-+---------lf------'7_0....;_2_!--+----=:.z..::_::..;__~+------..__--'---____ 2_6 _____ ·~----~4~-.830 
76 

188 
'Vl 5,319 
~ ~ -----+----~~=~---- 2,~6 3,~0 - 4~ 2,4~~-~~5~3~~---~---~7~~~~--~~-~---- 434 

2,593 1,400 28 51520-- 21..9_27 --l----.2l420 493 ---- 700 493 
29 5,242 2,788 __ 1..,_330 542 ---- 704 542 2,454 1,208 

- JO 5,066 2,700 3,350 650 702 650 ~~66 h914 
31 5,321 21.828 ~490 662 
Tot al \),)40) {879) 

~"sec.-ft. 68,915 39,510 41,971 2,461 -

702 

24 13,875 

662 
(879) \3,~0) 

2,4 1 

2.493 1.129 

29,405 13,093 26,944 
Meru: 2,223 1,275 . 1,354 79.4 949 422 0.77 448 869 79.4 
Ac.-ft . 136,691 78,367 83,248 4.881 58,324 25,970 48 27,521 53,443 4.881 

' -



•. 

.. 

1 J:'J; ::PW "; TC ~J ,\ 1 bCl ' N' /,H Y /. t.J!, J'T'<' -. r rvr. JCI, 8:-Tr/EJ: N C'. N flf A .A.Nf uKJT ED ::: TAT?:..c; (Cu. ft. p t' r S(·c.) 
----- -- - ---r---

I I ('; rfl'';t.PCJ C,;ad a ' s s r~re t\ f'C'>!"f ' f • c Fl m. I c i! i. l . i J"' f C P ~ V f'G I u.s. rt a re St c r a rP Fa ctors 

JUNE 
1 Natural F Lo ... 

-- t . M·.c-y R ~'I "' 
r f St. M!'l r y o f ~ t , 

B ; ·n r R i v f • r 
M.l ~ y I J"'tf rP 

n r· ;· r 1 E' ~ . s 
( + ) c f LakP ::.:t•Prburn e 
(- ) 

rr 
~- t. Mnry ( J - c.!a .v l ar ar·r·U ed ) 

-'i t : n t • Fx~ r y . 'Ja t l: r <d F iow .J r t . l: (! r ~" . I U-:·~ sha r e R:iv c r 
+ - rtorPc ReJ easf>d --r-· ---- ------

____ 5_&09- --+---~,_§7_2__ --_ _ -1.,_ 
- 4 _l7_7_ _- _______ 2_.~_55~- _ __ _1_~.: 

-- --- ~,_§_0_1_ - _.1_!_4_~7__ ----~ 

-- -~22 -~~'l.fL_ 2 

2 - ----

l. --------·-
_ __ _)__ __ _ _ _ _ --- .!±_,_~6__ --- --· -~49_ __ _2_1. 

I; __ _ 4...t!}10 _ ~- _ 2 ~2_?__ __ .31 

_ ___ ?_ _ ___ _2_,)1) __ _.,+ -·---2 724 --- _ __l,_ 

---~-' ---t---- __ 5_,1:.2_1 __ _ -1------b_7_6_~_ __ .3 
-~---+---·!t_.69]_ ___ 2 51.3 J::...z. 

--~- - + ---4 288~_1 . ··- 2).ll,___'t---~ 

= ~~---.-t-- ~·::~ - -+~-~~~~!-t=-~ 
-~ I .3 _75tt --i----~04_6___ 2 

__ __lit_ ___ I _ __ ___ :L_2.3_Q_ _ _ _ 1 _9.3~- ---- ---~ 

" 5 .3 .365 1 849 2 -~. ---~-- . ----- ------ - '-------+-

260 588 2 .3.37 1,05.3 --- --r--- --------f---- -----· - f- - - --------- -
0~---4- - -· --525 --- 2,222 - --r--~ .. oos __ r-------- 1-- -

7_Q _ -{ _____ 2Q1__ 
r--· ~.1~--- - - _9_44 --

'bi.O~t 432 2.144_ t _ L_025_ 
950 _ _ _ M~- - ------ 2_Ll61 ---· - 1 017 
080 _j__45~_ _b.288 ± 1 141 
190 I 466 -~.t2J!9___ _l.t~29 

229_ ~--l----- 4.5~- -------=- -----~ ~:=±~-~~~ 

§ -=l-· -f£~ 
~-

1 977 I 891 ---- - - f--·- --- '- ----

- -- ----- - 1, 722 ~2.~- --
1,677 714 

220 I 174 
- ·-----
_ _ I 1, 71.3 862 ---- ---- --

~~0 t 428 _~ 1 598 481 - - ------- --
210 - -~1- l.t516 --f--·- -· 466 

1~ .3 59~- --- - -- 1 9_~~ -- 2 
l~ .3 686 2 010 2 ------- ---- __ _ ~..: __ ___ - -- ~ 

lR ) 809 ---+ 2 07$ 2 
-~2.. -- --- .3_, 961 ___ t_ ---2 lA_7_ - ---~ 
-~-------- I _ _ .3 5~-- ___ 1.,<[3_.3 __ ____ 2 

~1 : .3 628 : 1 981 2 
----- ---..-- - -- --· --~----- _ :..t_ ______ ---::..1 

__3? _____ + __ :h_484 - - - + - - 1,_<10<[___ - 2 

___:?l_ --------t- - _1 169 ___ tl. ____ l_J1.2L_ ---~ 

- 24_~~
1 

- _ _.3 044 - - -- 1 6_fl9_ - --~-
__ 25____ ----~Lill_ __ += 1 .. 5~-- _ _ _)..t..L 

_ _ _:. b ---- - 2 695 - ____ 1 514 . _ 1, 

;'? 2 689 1 511 1 - _____ , __ _, ______ l __ :..t___ -

=~~;-~+-~~~:-~.~=-l:~-~- ---~L 
;c, -+--- 2 217 --~_,_275 !.t. 

;~ t 1! ·t -- . ---===1=== 

~ 3c . - !_t. r· 113 2Q6~ - -61 607- . ..V.d 
Mw L .3 774 _ _ _ __ 2 05~ - j-~-'4 

- ::c ._- : t. ----~24 541_=-=t 122_,_196 14~1 

~:--t=-1~: . 1 629 827 -=..t ______ 
i--

1,676 921 

150 79 - 1,~-r-· 974 

420 --___ 273__ - - 1.814 849 
7.30 _ __ _2_9_7 _1L2_<tL__ 106 ---- - ---- -
12_0 ___ ____ _ .1_4:L__ -------- __ lJ._~u __ 200 - · -------
620 711 - 1 1 575 l~L -· 

eo 629 lt..4!~ - _!1_7 

Q_40 _ ± ~~1- 1 • .355 .321 

910 17 1.260 264 -
800 ·- 286 -- 1,181 216 -
660 -- __ ___1_4_9_ __ - --· 1 178 .352 

5_7Q__ ---L __ 1.2_1 _ - · -- 1.099 285 

540 - - 205 1,~001 121 

550 275 ~42 10 ----

80 11,~7.3 ___ 51 m_ 19_J452 10 --- --

u~--- .386 __ _ 1,720 648 O.jJ r---- -------f------ -- --

50 ?b955 1o2~L ~8~582 20 
I 

I;i ver t ed hy Net J s ec 
u.s. :J t. Mar · by 

C.:ir a1 Ur. i tee~ 
.:: t M.t es 

·- . 
696 ·----'---- 1,749 

689 1,697 

687 1,6.31 

687 - 1,712 

689 
-~--

1,706 

~89- 1,8.30 ·-
694 1 1 92.3 

694 1,971 

689 1!67.3 

687 1 578 

679 1,.3.38 

67.3 1,.387 

677 1, 5.39 

689 - - 1,170 

689 1,155 

'685 1,512 -
685 I 1,606 

T 
685 I 1 1 659 

I 
692 1.~41 

696 802 

698 898 

6<tL 864 - i-· 

~22 789 

683 1.004 

679 94.3 

679 I 895 
677 I 1,029__ 

677 96~ 

675 796 

677 667 

I 
20.584 40.026 

686 1,3,24 

40.828 I 79,390 

JUNE 1961 
Table 1. 

u.s. U ~ ed 

mo re (+) o r 
1 eM' (-) ' ' 

. t.han share 
-+ -

588 

525 
.. 

50.3 

4.32 -
455 

458 

466 

458 

507 

.399 -
I .384 

290 

174 -- - - -
428 - -

t-_261_ 
117 

70 - -

79 

273 

797 

749 --
___ 711 

629 

2~1 

.317 
286 

149 

1,27 

205 

--f-- 275 

11,57~ 

I 
-··. ,286 

. _, 
22,955 



?' 

' · 

-

N/l'T1!P,\ L P .CJd OF ~; T . MAEY FI'J:·R AT H!:' f.PNA TIGNAI. BOlJNf,',HY :. ~,'f) IT:~ r'JVL TON B~:TriEEN C.'~ NADA ANC UNITED STATF..S ( Cu. ft. per sec . ) 
--------~-----------~ 

1961 c(,rr.p: t»c c .:-,raria's :or,;re Rf' c nrt f· (~ Flo .... · C'II.i.LLJ. rrc~' ' Vec l u . s . :"rare Stc r RrP F llctors 
Da,y Natural Flow d ~ t. Mr;ry of - t. M.i! 'Y ncre ( ·) of I.1ke ~ }•<>rburn e 

t Miiry River ii l ·nr R1vf'r '1t:nr 1e<~ (- ) 'r ~ t. Mary 0-r.i ay l ap ap 1iec) 
JULY ~ -- ~~ !r1t , &1rv . !Iat~..: ral : tow Jrt. Ee ry. t.l..:u1 share R.i vfr 

---+-------1----------+-------+---+----4~------- r------- ___ r----:::'-~orec ___ Rel~_?~d __ 

___ 1 _____ +- 1,73..L )_,_93_4 _ _______ _ _j._,_Q.5Q _ ___ ,_ _____ 61Q_ ______ --- f----~Ql __ f.- --- ___29L.:t:»..~-t-----

Di V£-rted b} Net ~'sec 

U.S. ~t. May ly 
C"'"' .-1 1 

I 
Ur. i t ee! 

I 

I 
.:: t ~ 8 

212._[ __ 
--

r- 8 
6_TI__\ 2 1_,_1QL ___ f-·--1Ali _______ ....L.14_Q ____ ,_ ___ J21_ _ -- ~- --~ ____ ------·- _ _3_Q9_-+-___ ___, 36~ 

+ 

JULY 1961 
Ta Lle l. 

U. S. Ug('d 
:nore ( +) or 
leRIO ( - ) 
than s hare 

-
616 

321 

_ _L _____ -L.-750 -~-- _ _1 O~Q___ _ __ __3_~- ___ _1Qe_ __ t- ___ 7JL_ ------+----~~-+--__1~-+-----e."---+-------664 I 7~0 '32 

__ L. ____ +-- 1.691) --~ ~ _21~-- ____ _6_S: t=~9 

_ __L_ ___ _l.J_61~-- _____ .9__7.2__ 6_7_8 ·- _ .1!fl __ e-.. __ 6lt:_1_ __ 282 --t------if----~-+--+----

6 1, 63~ 984 w_ __ ·-f-· ..217_ 6 50 _...,~ _ _,2=2'--'--9 -+------+----

66._~ 913 ·-~--112._ 

656 I 9) 8 29'1 

25.6 I 8a? 217 

7 _1. 55'3 ..2.43 &0 ' 10'3 610 __ J-"5:1.__+------t----____,=""--+-+ 662 711 10'3 
I -

I! 1.578 911 1 668 667 L.5 
9 1,537. 255 ~ 671 582 20 

lC 1,518 966 ·- 119 671 552 40 
• 1 
1. ... 1.523 _9_7~ 127 673 5~6 ~9 

671 518 ~6 

668 507 30 ' 
666 ~1'5 61 

12 

lJ 
14 

I 

~:~~~ I 

I 1,285 

944 

---i.@ 
~0 

153 
161 

251 
] 5 1 265 ~ • 

251 666 ill_ ~1-
666 -i-- ~65 '51 

668 509 24 --

lb 
, ,, 
J.. 

1 . '365 900 201 

159 

212 668 ~56__ 61 
~ .. 26'3 668 !tOii 76 

. 109 666 '357 ...8.5..__ 

666 ·-- · 298 . 109 368 

662 ·----- 277 10~ 385 

66_L 289 __ -- 22 '373 

330 662 '332 67 

~.L- 660 27.7 82 

359 658 
I 

~ 5,3 __ 

654 32~- ------- 10 329 

6!-1 262 22 

6JV 272 8 

'392 

'371 

647 2~ 12 - 360 
I 

645 269 ll -
(972) \ 2,093} 

376 

7.225 20,566 14.228 1,1~!_ 

233 663 ~59 36.2 

14.331 40.792 28.221 2,223 



.. "C:''~Jl '' Y '>JT J'f'•· . J''r JC) rr"f"''l<'J ' " "'~l\r' AN[ ' "'J"'T' rD r T'T-c· ((' "'),' ·' 't 1 _ ·1 •. .... > .l 'r J~ o.:d:•l ~.;l~ \. .. 1,/Lit'\ , Ul\ 111 .._..: /". (A..J ,U • 

I 
--r---------r-·--

1961 _ Ccrr.~ct»d c, ada's !'t;.,re R PC "!'C fC: Flo" c.,·_, ,, ; r~~:• ' V f'C U . . dare 

AUGUST St. ~h. ry TLver ftivcr RiVPr n·~M! 1"' ~ - (- r; r ~ t. M.1r:; 
<lt Tnt . Fl<J ry. :~at11r<•.1 F iow ir·l. r.: (! r:v. u.·..r. s hare Ri v e r 

St r A.I'P r 1 C t o rs 
I-rl~ f• ::J ·"' r burn 

( l - cay l ar arpliPd) 

Di v1 · rt~c by / 
U. S. St. Mctr) 

c.1r~.1 1 

Net j sec 
l ., 

J 

Ur, · l ed 
:- Ld. s 

AUGUST 1961 
Ta t.Je l. 

u.s . u~e-d 

m r e ( +) o r 
1e~~ (-) 
than share 

u'ly J Jalural Flow cf ~) t. Mn r y of · t.. M.1r y 1r>rP ( +) o f 

--- --+---------·!---· .L + :- _______ ::-:._t or~"c _ ReJ_~~s~d- ·t-----------,H-------+---+·----+--··-----

1 ____ + 7ez2. __ r-___ _2_0 ________ 551 _ _ +------- ___ ]._~- r-----2)_<2__,_. __________ 401 643 J _____ 242 +---..:::12~-+-----

-~--=-1=- ;: ~~- ~--~~{;- -~--~~;;- ~~~~---1!-- r-~-. ___ -----~ __ _ ---·-- ------~ ---~------~:=~~=----+-----=~=:.:..._-+- 1~ 
4 ____ 718 -~ 50_8 18 · 192 I 429 -+---~6J,£.,1·9'--t-+-1 ----=21=0,___-+---- 18 

_ _2_ __ ;--· 6']j_ _ __ 2Qj_ 516 1..1 - 17Q . 482 639 -----=1::..<...57.1..--t------+----u_-
~ 643 482 _ _5_21__+ 41 I 161 517 6_2]___ 120 41 

I 6_5_0__ 488 ___ r 516 . 28 ·- i-· 162 ·-- 509 --~--~------'1~.3~4 ----l-----+----=2=8 __ 
_ __;t!_ 659 Jtj__4 501 _ 7 __ ,__ __ _lQ.2___ 500 658 I 158 7 

9 650 Jt.88 559 IL__ _ 162 573 664 I 91 71 

lO ___ng _2'1.1_ __ c 551 28 _ ~;; 
1 

~OJ 664 I 161 28 

_ll_ 679 506 _____ _53_0 _____ r--~ _ l 513 662 ·--- 149 24 
12 I 616 I --~2 ____501 +-- 39 15~ 545 660 I 115 -~ 32 
13 . ~ u_q__ 473 3.7.. _lkQ_ , _ ...5ll 656 I 1o9 37 

~5 ==-~~; ~~: ~~ -: ~~--~ ~~ ~~ :~: : ~~ 
16 -+- /'+4 _408 426 18 .. 1J.6 546 664 ____ .::::;11=..::8::..__-+------+----'1=8:__ 
17 526 J94 ___ 1-· 406 12 132 542 662 120 12 

18 4 96 372 38_6 ___ ,_ ___ 14_'----+------ii~-___;:1..c..;24-'---l--·----1------'5'-'4~8-t--___ 6.:;_58_-+-__ _::;;.;11::.::0:__-+----+---14--'--
_..;;;;_l9.___ ___ -+------'=-5=19~---4--___::.3:.=,89.!._ __ --t---~3-=-80~--+- 9 130 ---- 519 6 58 139 9 

___ 2_0 ____ ~----~5~5_1 __ -+ _____ 4~1~3--~-----~3_6_6 _____ ~-----~-~4~7-~ _____ 1~3_8_~-------4~----~4_7~3~-~------6~5_8 __ ~------18_5 __ ~ ____ 4~7---+--------

--~2~1. ____ -+----~4=~~-4-----~36~3~-+-----~3~4~7 _____ 1---·-------+----1_6 __ ~~------1-~-----~-------+----~52~1~-+-----~6~58~-+------1~3~7---+-----16 __ ~---------
22 504 378 335 43 126 487 656 169 43 

23 446 334 328 6 112 538 656 ll8 6 ---+--·--
24 454 340 335 5 114 537 656 119 5 

--~-----+-----~~---1-----~~--+---~~~----~-------~----~--~----~~---4---------~--~~-4-----~~-+----~~---r----~--+---------

25 465 349 341 8 116 532 656 124 8 

26 473 355 341 14 118 524 656 132 14 

___ 27~-----~---4~8~5--+-----~3~6~4---+----L33~5~--+------~-~29~--~-----~1=21~~-------+---~50~6--+-----~6~5j6~-+----~1~510~--+---2~~"---~-----
28 477 358 322 36 119 499 654 155 36 

--~29~~~----~3~99::..__-4----~2.~9~9---~---~3~2-=-8--~----29.~~-------~~--~1=00~--+--------~--~5=83~~----~6~,5=-4 -4------~?:1~-+----~r---=29~-
JO 400 300 328 28 100 582 654 72 28 

I 

31 435 326 328 2 109_ 549 656 107 2 
Tot al (490) (243) (243) (490) 

___ s_ec~·--~ft~.-+---1~7~,~54~6·~~---~1~3~~·0~7L3 __ -+--~13~,~3~20~--r-~24~7---+---------*---~4~.~~4~7J~-4--------4--=16~,~0~47~~--~W~·=27~'3~, -+--~4=·=2=26~-4--------~--~24=f~·7 __ 
Mear: 566 422 430 7 .!1._7 1.44 _j 518 654 136 7, 97 

___ A_c~.--f_t~·~--~34,002~--•---=25~.~--~--=26~·~·4=20=---~--~4~~90=---~--------=:====8=.~~=2:~-~::~~----~---~ '~3~1~~~82~~~~--~4~j0~··=2ll~-~~--~8~.3~18~2~~--------J---~4~9l0~--

·' 
I 



... 

Net Used 
Ly 

Ud te(l 
.= t .=tt es 

117 

141 

158 

122 

84 
___ _ 1~ 

SEPTE>tBER 1961 
Ta t.le 1. 

U.S. Used 
:nore (+) or 
l eRt; (-) 
than s hare 

14 
12 ----
35 ----·-

_ 4J__ 

24 ----
7 -----

21 

-+--~-~-----~--~------·~---~2~7~4 --+----~-4-r·----~~~---r----~---r------
6 290 

110 11 ---~1=~~-+----~~--4----~---+---------
---~- --~----~~--1----~108~~--------=L--~-------+----~---

101 

1 



OCTOBER 1961 
., NI· TlJP.:\ L E.O\·J 0F :.iT . MA !-< Y P rn<R AT H.':YPNATIGNAL BOllNLARY AND JT:1 r TVL W N B:-:Tr!EEN C.'1Ni\PA AN[ U ~JT }~D STAT?..S (Cu. f .t .j pP r s e c. ) Ta t.le l. 

I 
.. _ 

I I 

1961 Corr. p .; t Pd C.:-.rarlA. ' s eh;.,.re Rf'corCN~ Flow C.WIL 1; Gi rf•C•' : ved ,, u. s. f~ a re S tc rar~" Fncto rs Div e rt ed byJ Ne t :J ~ e c! u.s . U:>erl 
Day Nalura l Flow o f St. MA. ry of c, t. M;n y mo re ( +) o r of [.:> kt:- :_r,<> r burn e U.S . St. Mar · Ly :nore ( +) or 

St. M·l T.J R: ver Fd ve r Riv e r nPr. r l es s (-) St. Mar:;· ( J-d ay l ar arplled ) Crina l J Urd tee le~s (-) 
OCTOBER a l Tn t • Bdry. Na t u r al F <ow Jr .t . Ed r ,v . tho.n share River : t n. t es than share 

+ . - ~Loree Rel eas ed + -- --- ,__ -- - ·----- -· I 
-

l r--- --___128 ..2_6_8 _ __ __ __ __ _2_6.1._ - ·-.5. - r------90_ __ 1 95 5 - --- --- -~-
2 ·-

___ )_]0 __ _ -·--·~--- - __ ____£5_7__ ___ _J_ __ 
--- 82 20 _en 73 9 . . - -----~-------

- · J - -1- 11 'i 236 _25_7 ___ 21 -- _ _ __ 7_9_ ____ ____ 4 _ ___15_ 91 58 21 
4 326 244 257 13 I 82 I 24 93 69 13 - r---- - --->--·- ----· 

~-----~--- l 4 5 340 255 251 4 93 89 4 -- - - - ·- --
6 459 344 279 65 115 92 88 180 65 

· - --- ----·- - ·-1-.., 
397 298 3_22 24 ~- 99 15 90 75 24 I ---- - ·-

t> 
. 

569 -- -~-27 360 67 'I· 142 119 90 209 67 --1----- -·- ;- -- ---- ---- ~----

9 573 430 419 11 - -- 143 ___ 66 88 154 11 . .. 

I I 
- 1---

lG 490 368 446 78 122 44 88 44 78 ---- ·- - - - - ·--
il 512 384 453 69 128 29 88 59 69 -- - - - - - --- -· '-

-- --
12 

I 593 I 445 460 . 15 148 45 as · 133 15 -----
l1 646 484 501 17 I 162 57 88 145 17 -. 
14 55? 417 508 91 139 40 88 48 91 

15 670 502 537 35 168 45 88 133 35 
16 796 565 628 63 231 80 88 168 63 -

' l7 953 643 791 148 310 71 91 162 148 
18 1,040· 687 890 203 353 60 90 150 203 -
12 970 652 922 270 318 41 89 48 270 
20 1,244 789 870 81 455 314 60 374 81 
21 ' 1,061 697 860 163 364 201 0 201 163 

' 22 975 654 765 111 321 210 0 210 111 

23 875 604 695 91 271 180 0 180 91 . -· 
24 810 572 645 73 238 165 0 165 73 
25 729 531 597 66 198 132 0 132 66 

~ 

:;.6 715 524 590 66 
· -~-

191 125 0 125 66 

27 712 523 559 36 189 153 0 153 36 -- - f--

28 646 484 494 10 162 152 0 152 10 
~-

29 603 452 487 35 151 116 0 116 35 
JO 558 418 466 48 140 92 0 92 48 
31 586 440 446 6 146 140 0 140 6 
Total (1,842) (152) (152) (1,842) 
Sec . -ft. 20,407 14,585 16,275 1,690 5,822 2,616 252 1,768 4,132 1,690 
Mean 658 470 525 54.5 188 84.4 8.13 57.0 133 54.5 .. 
Ac.-ft. 40,_477 28,929 32,281 3,.352 11,548 5,189 500 3,507 8,196 3,352 

' 



.. . ' 

l~ist:-:Jrica1 Su.rnmar y 

of 

1------ -- --.--- -
Natur::-1 Flow· o:' :3t. ~-:ary Ri ve r at I nt err':.l.tional Sounlary 

~ - . 

Neon I1on t h1y 9i sch&r{;e In Cubic feet per second 
Dur ing Irri ~~ation 3eason I- . 

Run- off in Acre - feet 

I 

I 
I 

! 

Year--~i- ~-~;~r~~- f 

1901 - 02 _ 

1 1902- 03 . 568 
1:103- 04 ! 724 l 
1904- 05 I J04 
1905- 06 1 4-31 

1906- 07 
1907- oa 
1903- 09 
1909-1 0 
1910- ll 

1911 -12 
1912- 1) 
1913- 14 
191 4-1 5 
1915-16 

1916- 17 
1917- 18 
1918-1 9 
1919- 20 
1920- 21 

1921- 22 
1922- 23 
192) - 24 
1924- 25 
1925- 26 

1926- 27 
1927- 28 
1928- 29 
1929- 30 
193 0- J l 

19Jl - J 2 
1932- 33 
193J- 34 
19J 4- 35 
19J5 - J 6 

1936- ) 7 
1937- )8 
19)8- 39 
19) 9- 40 
1940- 41 

1941 - 42 
1942- 4) 
l 94J - 44 
1944- 45 
1945 - 46 

I 
I 
I 

I 
I 

I 
I 
I 
I 

489 
844 
J5 0 

1188 
52 0 

542 
749 
6)7 
575 
664 

45J 
661 
J40 
42 9 
646 

282 
422 
39J 

1272 
670 

I 
1-

: 600 
i 546 
1 314 

I 
1•+ 77 

224 
I 
I 
I 
I 

I 
567 
416 

1734 
J 92 
617 

267 
696 
640 
381 
J 64 

676 
1240 

197 
l 5J 
658 I 

1726 
2022 
1215 
1504 

1931 
2485 
1904 
2315 
20J5 

2::lJ1 
191J 
2230 
1641} 
1707 

2215 
1875 
197J3 
1720 
2664 

229J 
2286 
2080 
J46l 
1264 

2635 
J c?5 
1:3) 7 
2425 
1957 

2497 
1764-
)41,1 
18'+1 
2417 

17.17 
2611 
2271 
1360 
133:3 

1890 
1996 
1273 
2001) 
2361 

n.pri 1 - Jcto ~) -T 

J une 

5200 
29)6 
2461 
2285 

1•259 
7500 
516) 
224J 
Ji•70 

2347 
4519 
2298 
2251 
4634 

41 04 
J09J 
2116 
313J 
3713 

3835 
J359 
J152 
J512 
1078 

5434 
2}40 
2553 
2489 
1gJ8 

2396 
J39 

2929 
2716 
215:-' 

J752 
3J23 
1721 
1 30.? 
1~2) 

277J 
3722 
1634 
3Jj2 
27Jl 

July 

2924 
1903 
1642 
1326 

J ll 7 
2~38 
)000 

11 75 
167) 

l ·<JO 
l 722 
J'H53 

2427 
1185 
n9 

2355 
l 8J? 

1573 
1726 
1534 
ld)J 

Sl3 

2212 
2 5')-f-
1272 
126'+ 

7'1' . ' b 

l ·J. J 9 
216} 
1155 
1516 

."23 

1409 
162 2 
l Jc.i:t 
7J7 
37) 

1824 
26)1 
8J) 

l 1t55 
1500 

11146- 47 · 91) 27C9 2505 16;4 
1947- 48 621 296J 54-·3 6 1j_'Z§___ 

-- 1943-49- '' --526=----~2:..L.J..:::.3L-.7---"'-"):..~J7;.::_2 __ }91 

I 1949- 50 462 1969 45J7 J l 59 
t 195 0- 51 tH9 JJ66 J_..Jl J2JJ 
I 

I 1951 - 52 
195 2- 53 
1953- 54 
1954- 55 
1955 - 56 

1956- 57 
1957- 5:3 
1950-59 
1959-60 
17U' - Gl 

Average 

969 
635 
435 
267 
525 

275 
401 
702 
688 
d~ 

593 

2-t03 
2'?16 
3237 
1;_..91 
279J 

356? 
~ 754 
2110 

2212 

2204 
5534 
36J7 
3755 
J6Jl 

2'}4 7 
d47 
1.c ~u 
JGC~ 
;~"4 

3271 

14-jJ 
25 19 
JU4 
2243 
2v27 

lJ77 
ll.32 

1 6•,'!. 
l -: ::1. 

1785 

14J4 
93J 
347 
946 

lJJ5 
3J4 

1460 
580 

l05J 

887 
11 62 

719 
969 

1228 

759 
763 
498 
300 
755 

642 
783 
723 
80 7 
405 

127--t 
921 
49J 
5ll 
592 

595 
'(oo 

540 
6)0 
42 U 

475 
51 0 
45} 
)~2 

35/ 

754 
.:no 
SJ6 
'-.-57 
571 

657 
75 3 
1..-'?l 

ll OO 
1123 

2)) 

8~7 

ll OO 
7}') 
823 

47 ~ 

556 

762 

· :3ep t e:nbe r 

618 d 
11 09 
42J 
J?l 
628 

1214 
462 
640 
55) 

1350 

52!f 
5 74 
534 
842 
947 

470 
489 
336 
572 
416 

420 
482 
397 
542 
751 

1509 
51J 
291 
J'?J 
464 

JO? 
4)2 
)23 
) 87 
252 

298 
)60 
292 
.... 27 
520 

526 
376 
'+24 
486 
4')5 

526 
329 
5J2 
492 

12 0j 

40') 
4Ji3 
771 
36J 
441 

30J 
4d2 

1 JJ5 
374 

548 

This table contains revisions to formerly reported data . 

~~on l rriga ti!n Irriga t ion 
" Season :5e< .. son 

Jc t obe r 1 ~ov.- :·iar . 

'+ 7 .' d 
717 
221 
772 
756 

b). 
.. -n 
·SO 

10)6 
{ -, 1 

42J 
448 
841 
739 
391 

373 
39~ 
18( 
557 
499 

301 
560 
302 
406 

1141 

114) 
863 
28~· 
31 1t-
2}t • 

240 
6o5 
269 
2JS 
162 

I! 
I 

i 
I 

" 1: 
I, 
I' 

57 , ?65 
96 , 361 
J 9, 128 
51 , 592 

124 , 0'i2 
62 , 4J6 
6) , 276 
87' 72 9 
9 7 , 3 1~ 9 

)'J , v)2 
;'f) . t Jq .. 

_).) , )U'+ 

8) , 970 
l 09 , 77J 

58 , 828 
91 , 256 
49 ,684 
61 , 025 
72 ' 117 

64, 657 
47 , 191 
51, 406 
78 ,619 
49 ' 19d 

74 ' '338 
112 ' 116 
66 , 040 
52,374 
3o , 856 

83 , 75 0 
6 7, 488 

168 , 272 
1)6 , 576 
30 , 004 

285 34 , 01) 
322 6) , 262 
138 5? , 35J 
415 J 7, ol 5 
6J5 J2 , S42 

3Q? 94 , )04 
)23 6J , J66 
374 36 , 34J 
421 46 , 471 
521 76 ,816 

125 0 86 , 866 
266 71 , 379 

- 4J4 - --J5,--419 
929 96 , 111 

13;10 141 , 366 

264 32 , R. J2 
2j J 62 ,545 
7J6 G2 , ~ :: 
210 79 , 260 
51J '39 , 02v 

332 
52~ 
979 
;'J ~· 

532 

59 , J6J 
58 , 512 
93,513 
15, 385 

71,805 

Apr . - ve t. 

66 , 111 z 
8J7 ,816 
555 , 162 
4bl , j55 
'lll , JJ7 

7'35 , 91-\8 
91 u , c ] l 
785 , ~o4 

5 5~ ' 042 
650 , :_:~60 

505 ' 7?5 
(Q :J ' 735 
530 , 30 7 
5J0 , 28 7 
789 , 053 

654 , 520 
5ll , 779 
3861 325 
579 , 977 
6)6 , 167 

565 ,830 
583 ,204 
520, 145 
72 J , 71 0 
J 71 ' 8 ) 7 

9J5, 423 
7J4 , 3 76 
42'? ,LJ,o 
5J 5, 57S 
37J. ,C-3 

515 , 319 
64J , 2~~ 
b'- ) , v~4 

46 7' <;h8 

<J.l'+ ,845 

50u , ?Ol 
)7l , } J ] 
40.:. , ))6 
)64 , 056 
JJ4 , ')i.,-6 

5J5 , 668 
675 , 767 
Jl3 , 12l 
505 ,676 
5J5 ,57l 

624 , 962 
725 , 024 
456 ,6)7 
766' 77;< 
-185 , 2JJ 

517 ' 093 
786 '960 
795, 874 
5c39 ' 7J3 
652,)95 

S45 , 2o4 
530 , 645 
714,61)3 
48:' , )07 
,. ~: '"'': 4 

587,943 

. Natural flow records computed on basis of Lake Sherburne storage and release records 
as published in the origi nal reports to the Internati onal Joi nt Commissi on. 

d 1902 data not used. 
- z - Partial record not included in average. 

- -1 

Fo r Year 

No v . - Oct . 
----- - 4 

I 

6C , ll1 z i 
895 ' 731 
651 ,5 23 
500 , 983 
562 ,899 

910 , 070 
97J , 067 
85 0,740 
6J8 ' 771 
748 , 209 

564 , 88 7 
758 , J39 
588 , 371 
61Lt , 257 
898 , 6) 1 

?lJ , J48 
603 , 035 
436 ,00') 
641 , 002 
708 , 284 

630 , 537 
6J O, J')5 
571 .551 
?99 , 329 
421 , 035 

1, 010 , 261 
e4G ,492 
493 , L,(-' ) 

587 , 949 
412, "37 

599 , 569 
'?lu , ?JO 
7J7 , Jl6 
o04 , 144 
444 ,849 

5J , 714 
,jJ? , 245 
•'-0 .2 , J 55 
'+01 ,871 
367 , 6.:33 

629 , 972 
?J) ,lJJ 
J5t.t-,464 
552 , 147 
612 , ) :3 7 

711 ' 328 
79b ,40J 
4)2 ' 056 
36.2 ' ),: 9 

l , 026,5J'J 

57/ , 925 
349,505 
858,492 
6b3,993 
741,415 

60•-> , 62 7 
539 ,157 
2C2 , 2~)6 
578,292 
f ~ r:.. ~ r: { 
.... .._..; ' . 

659 '748 
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Historical Summary 
TABIL 3 

of Ul'l...i ted States Share of 
Natural Flo1J of St. Hary River at International Boundary 

Mean Monthly Discharge In Cubic f eet per second Run-off in Acre-feet 
During Irrigation Season 

~on Irriga tic:n April . - October Irrigation For Year 
Season Season 

Year April l'IB.y June July August September October ~lov . -Har. Anr . -Oct. !~ov . -Oct. 

1901-02 - - - - - 156 d 119 d - 16, 637 z 16,637 z 
1902-03 170 696 2433' 1306 535 388 295 28 , 983 352 , 093 381 '081 
1903-04 221 844 1301 784 302 105 55.2 4d, 180 218, 938 267,118 
1904-05 79.4 442 1064 654 268 92.4 241 19,564 172 ' 185 191,749 
1905-06 144 586 976 746 306 174 221 25, 796 191 ' 286 217, 082 

1906-07 122 801 1962 1392 500 440 174 62 , 041 326,525 388,566 
1907-08 302 1076 3583 1077 256 11 5 120 31,218 393 ,572 424,790 
1908-09 88 785 2418 1333 563 174 112 32 ,638 331,192 363 ,830 
1909-10 430 991 954 421 150 150 351 1.3 , 865 2CI3,947 252 ,81 2 
1910-11 130 851 1568 672 360 5:23 170 48, 674 258,357 307,031 

1911-12 139 849 1006 624 280 131 106 29 , 546 190 ,1 75 219, 721 
1912-13 244 789 2092 845 414 150 112 34,802 280 ,792 315,594 
1913-14 192 94~ ' 982 548 197 154 253 2<) , 282 198,764 228,046 
1914-15 167 655 958 694 31 8 256 /05 41,985 197,290 239,275 
1915-16 172 686 2150 1565 41..7 314 97 .8 54,886 328,788 383,674 

1916-17 11 6 949 1885 1047 215 11 7 94.6 29 ,414 267,802 ?97,216 
1917-1 8 191 782 1380 426 ?18 122 98 .4 45, 628 194,448 240 , 076 
191 o-19 90.7 82? 891 295 125 84 .0 46.5 '24 , 842 142 , 621 167,463 
191 9-20 116 699 1400 1011 241 146 142 3}:~,51 2 227 ,566 ?5J3,078 
1920-21 180 1165 1690 738 :-'19 104 1/6 36 ,059 255,689 291 ' 748 

1921-22 75.8 980 1750 622 170 105 75.0 32,328 /:-'S , .!.JL.. 260 , 762 
1922-23 109 976 1513 696 '232 122 146 23 ,596 :2~} , ::JJ :-'53, 4:-''/ 
1923-24 98.7 878 1409 600 ~00 99 .0 75.5 25 , 703 20.3,.399 229, 102 
1924-25 470 1564 15 89 779 ~38 136 102 39,31 0 295, 509 334,819 
1925 -26 226 465 .37?_ 251 101 214 410 24,599 123,780 148,379 

- t -~ - -- ~ - -- , ___ 
~ - 37,41 9 - l-·-401 , .387 1926-27 208 1176 2550 1 ?39 47C1 588 405 438, 806 

1927-28 152 1681 1303 1130 296 130 282 56, 058 302 , 731 358, 7'09 
1928-29 78.5 752 1112 469 124 7?.8 72 . 2 .33,020 162 , 343 195,363 
1929-30 572 1046 1078 465 128 9'2 .5 78.8 26 , 187 209,274 235 ,461 
1930-31 56 .1 813 752 233 168 116 73 .5 19,428 134,186 153,614 

1931-32 153 1082 1.281 537 1 51 76 . 8 59 .9 41 , 375 20/ ,453 244,328 
1932-33 116 715 2003 918 220 123 223 33, 744 261 , 031 294,775 
1933-34 710 1554 1298 411 139 8C .5 67 .3 81,. ' 136 257,770 341 , 906 
1934-35 103 754 1191 591 171 96 .7 58.9 63,288 177' 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 1/1 74 . 5 71.3 17,006 20C, 099 217,105 
1937-38 225 1139 1495 644 129 90.1 80 .5 32, 631 230 , 229 262 , 860 
1938-39 202 969 694 )68 115 7'2.9 47.0 29,680 149,764 179,444 
1939-40 95 .9 764 734 208 95.' 109 104 18, 907 12'7, 835 146, 742 
1940-41 93 .4 500 548 281 89 . r 133 167 16,421 109 ,876 126 , 297 

1941-42 215 778 1219 746 221 134 99 .6 47 ,152 206,753 253 , 905 
1942-43 465 831 1694 1179 251 94.0 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 
1944-45 38.3 841 1524 561 11 5 123 105 23,235 200 ,071 223 ,306 
1945-46 211 1014 1199 583 149 124 135 38,408 ?06, 912 245,320 

1946-47 305 11 98 1126 650 176 136 458 43 ,433 ?-45, 2!73 289,Jo6 
- 1942-4-B _ __ 201~ D1.5 ~ 576 6?1 223 3? .1 66.6 35 , 690 306 , 970 342 ,660 

-~ - ns -"-143 1948-49 148 1002 969 }29 101 1'1' '109 1'10 , 2b9 j ~- {, '7 { ~ 

1949-50 116 827 2102 1413 383 1/7 325 48,C56 3;'0 ,765 368,821 
1950-51 2 ) 1 1516 1549 1448 377 438 528 70, 683 372 ' 351 443 , 034 

1951-52 348 1037 935 550 26o 102 66.1 41,416 200 ,079 241 ,495 
1952-53 218 11 91 2600 1093 281 109 70 . 7 31 ' 27'2 336,248 367,520 
1953-54 111 1462 1652 1425 383 '22.7 214 31,309 332 , 634 363,943 
1954-55 66.9 590 1711 957 245 90 .6 265 39 , 630 ?37 ,646 277,276 
1955-56 153 1230 1649 847 250 111 130 44,510 264 , 855 309 , 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 1.32 29,256 206,065 235 ' 321 
1958-59 201 888 1861 897 237 351 325 46,756 28'7 , 954 334,710 
1959-6o 191 529 1358 635 183 93.6 59.3 47, 693 184,278 231 ,971 
1960-61 104 949 1720 495 144 lC1 188 29 ,25: 223 ,748 252,999 

Average 184 941 1468 727 234 156 156 35,903 234,132 270,035 

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

' d - 1902 data not used. 
z - Partial record not included in average. 
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I Histori cal s UIII1Ila..'J TABLE 4 
I of Canadian Share of 
I Natural Flow of St . ~ ·bry River at Intcrna tioncli Boundary ' j 

~ 

Mean Monthly Discharge In Cubic feet per second Run-off in Acre-feet 
During Irrigation Seuson 

:·Ion ~ig~ti{ Irrigation l For Year April - October I' 
• 

I Season Season 
I Nov. -.'1ar. Apr . -Oct. tlov.-Oc t . 
I 

Year April May June July Aug1.1st September October 

' 
I 1901..02 - - - - - 462 d 358 d - 49,474 z 49,474 z 

1902-03 398 1030 7767 1618 869 7;'1 622 28 , 982 I 485,718 514,700 
1903-04 504 1178 1635 1118 631 315 166 48, 131 I 336 , 2?4 334 ,405 
1904-05 225 773 1397 988 530 278 531 19,564 I 289,670 3C9 , :?34 I 1905-4> 336 919 1309 1079 64" 454 535 25 ,796 I 3?0, 071 3~5, 8 1 7 I I 

I I I ' ' 1906-07 366 1130 2296 1776 834 774 457 62, 041 I 459 , 463 521 , 504 

I 1907-08 542 1410 3917 1411 578 346 361 31, 218 I 517, 059 I 548, ':.77 I 1908-09 262 1119 ?.752 1667 897 466 338 3?,638 i 454,272 4 ~6 , ") 1 0 
I 1909-10 757 1325 1288 754 - 43G 403 635 43,864 I 34/ , C·9:.. 3d5 ' 9 5 ',~ 

1910-11 390 1185 1902 1006 694 857 45 ;: 4't , 675 I 392,503 441 , 178 
I I 

I ! I 
1911 -1 2 403 1182 1340 958 608 393 317 I 29 ,546 I 315 ,620 345,166 
191 2-13 50G 11 23 ?426 1179 748 424 I 336 I 34, 802 

I 

407 ,14/. 44': , 744 I I I I 

l II ' J6'J , 825 I 1913-14 444 1282 1316 88/ 5~> ;> 430 587 29, ?8? i 331 ,543 I I 1914-15 408 989 1292 1028 652 536 
I 

534 I! 41, ')85 ' J3;' , )97 37~ , 982 
I 1915-16 492 1020 2484 1899 781 633 ')g4 II 54, 887 460,270 I 51 5,157 ' I I ,I I I 
I 

I! 
I I 

191 6-17 337 1266 2219 1380 545 352 I 284 ?9,414 I 386,717 416,131 I i I I 1917-18 470 1 €)94 1713 759 545 367 I 295 45, 6?8 I 317, 332 I 36? , ')60 I I 

I 1918-19 249 1156 12/5 6/5 374 252 140 I ?4 , 04/ i ?.'.3' 703 :-'~~8 ,54 ) 
I j I I 1919-20 31J 1021 1733 1344 557 426 L.15 ) 0 , 513 3'1 -"' , 411 

I 
y!_-:' , 9/4 

1920-21 466 1499 ?023 1071 535 31 ;"' 
; 

']73 i 36 , 05 3 I 3,)/J ,1.77 416,535 I 

I 
I 

' ' I I 
! I ' 1921-22 206 1313 2085 956 472 315-
I 

~?6 I J? ' 3/9 3 y,· 'Ll.b i Joj , 'i ' 15 I 
1922- / 3 313 1]10 1846 1030 556 360 414 li ;3,595 

I 
I '3'76 ' :·~ .~, I ' 353, .]',1 I 

I I 1923-24 295 1/02 1743 934 5?1 ?18 I ')')~ 

II ?5, 703 31o , 746 342 , 449 I ~ - ~--~9 

1924- 25 80? 1898 19?3 111 3 56~ 4o6 
I 305 1: 39,309 I 4/5, ?.01 I 464,510 

1925- /6 444 799 706 568 304 537 I 731 24,599 
i 

'2.48 , 057 I ?T? , 656 ,I I 

~ t ~ 

I I 
I - -

Ji 

I 1926- 27 392 1509 2884 1573 804 9;'1 738 37' /.,19 
I 

534, J36 i 571 , 455 
1927-?8 394 2014 1637 1464 6?5 333 ; 581 56,C58 I 431 , 645 ! 48'/ ' 703 I 

I 1928-29 236 , 035 1446 803 363 718 
I 

:-'17 33,0/0 I ?65 ' 1 05 i 298,125 I ! 1929-30 906 1380 1411 799 383 278 /.3 5 li ::>6, 1 d7 326 , .301 I 352 ,433 
1930-31 168 1144 1086 563 4':'4 348 I ?21 11,4?8 ! 239, ':3')7 I /59 , 3::'5 I 

li 
I 

i I I 

I I I 
1931-32 415 1415 1615 872 444 /30 1 t30 

1: 

' 41, d75 i 313, 367 I 355, :'47 I 
I 1932-33 300 1049 2336 1 ;' 51 546 369 I 46'2 33,7/j., 332 ,211 I 415, 95 5 l 

1933- 34 1024 1887 1631 744 401 '?.4/ ! /01 84,136 371 , 274 
I 

455,410 

I 
I 

II i 
1934-35 290 1087 15?5 9:'5 459 ::'')0 

I 177 68, ::::08 I ':'88,0;''2 356, 310 I 
1935-36 .. 426 1376 1243 574 I 315 189 I 1 ::? I 

15, 002 ~57 ,?32 ! 2T? , ?34 I I I I I I I I 
1936-37 ?.00 1o6J 2043 871 354 '?2.4 ! ?i4 17,007 ! 300, 603 I 3n,o1J I 

I ! ! I 1937-38 471 1473 1828 978 ' JSO 270 ,. ?..4.1 

Jl 

.3?,631 341, 754 374, 3w5 I 

l 1·. I 

I 
1938-39 438 1302 10/7 rr 01 344 :-'19 141 ?9 , 679 ?53 , :3? :-' 22 , ) 11 
1939-40 '?85 1096 1068 530 /87 319 I 311 ,, 18, 908 '?36 , :-::21 i ?55,1/9 
1940-41 271 833 881 598 I ?69 387 i 468 16,4?1 i ':'24, 96') I ';'1. 1 , 390 I 'I I I I I I I I I I 
1941-42 461 1112 1553 1079 533 YP I ')Q'7 47,152 I 328, 91 5 ! J76, J67 I 1.. . / f 

I 1942-43 775 11 65 70?8 151 ? 559 ?tl/ I '246 31, 683 397,6)';' ! 479, 315 I I I ' 1943-44 148 7')8 984 555 
I 

400 318 I ?.SO 1 8, 171 I ?11 , ?')7 I :-'2"1,468 I 1944-45 115 1158 1858 894 342 363 316 ?3,::36 J:.. 5, G05 : J:-'':3 , 241 I I I I 

1945-46 446 1347 153? 917 4/') 371 386 II Jd , 4uo I 3:21.3, 65:_. I JG7 , J6"' I 
I 

i l 1946-47 607 1531 1459 984 481 390 791 l 43 , 433 
I 

379, 089 I 422,52 7 ! 
1947-48 420 ~~;§-t- ?.91_Q__ _155 - l- - 535_ '?J.. 7 ;'\. c '1'5 60C'l 1.1 8~ I 4"i3 743 I 

f-- i 1948-49 378 1303 662 353 3')0 303 ,: 1 rl· 171 U ?36 , 368 JC4, 078 I 
' I 1949-50 346 1143 2435 1746 717 364 ' 604 4B, 05 5 446 ,013 404,063 I I i 

1950-51 568 1850 1882 1782 731 771 i 
86~ I 70,68J I 512 , 88/ 5o3 , 5o5 I 

I I I 

i 
I 

1951 -52 621 1371 1269 883 578 307 
I 19cl 41 ,41 6 I 317,014 35&,430 I 1952-53 417 15 25 2934 14?.6 606 328 

I 
?12 31 ' 273 I 4)0, 71? 

I 
431, 135 I 

1953-54 325 1775 1985 1,-159 717 544 522 ,, 31 ,309 463 , '?.40 494,549 I 1954-55 200 901 2044 1291 554 /72. I 545 I :3t:; , 6JO I 3~:', 094 I .)91, ~:'4 l 
1955-56 372 1563 1982 1180 578 330 I 383 

·I 

44,510 I Jol , 538 43:-> , 048 I i I 

I I 

l I 

1956-57 205 1951 1640 705 I 358 ?27 ! 2..4.9 ?.C) , 681 3/4 ,016 I 353 , 6'l7 I 1951-58 300 1539 1590 758 413 354 I YJ? ?9,:?56 I 324, 581 I 353, 837 I I 1958-59 501 1222 2195 1 /)1 562 684 I 654 I 46,757 426,738 I /.73,495 I I 
1959-6o 496 858 1691 969 463 281 178 

I' 
47,692 298 ,629 I 346,321 I 

' 
I I l 1960-61 311 1275 2054 82P 422 305 I 470 il 29 ,25J 343,007 I 177 , ;; 5') I 

I 
' 

Average 409 1271 1802 1059 528 392 377 I 35,903 353,810 389,713 I 
I 

' I 
' I 

I I i 
This tabl ~ contajm revision to fonnE lrly repor ed data. I 

I H· I Natural f ow recor< s compute~ on basis of Lake . herburne rtorage a: d release rec,ords I 
as publis red in thE original reports t p the Int rnational Joint C~ssion. I 

' 
d - 19.0 ~ data no1 used. 1 I 
z - Par ~ial rec01 d not inc

1
uded in a jverage. ' I I i I I 



.. 

•. 

I' • ' 

Month 

DIVISJOl\ OF FLO\',' OF ST. MARY RIV"ffi 
1961 

Tat1e 5 
Pa~e 1 

Water Avail l1e to CM<idn 0t ~prir f~ Co, lee fro;:~ .S t, Mur;z Ri v r 
( Acr•·-fe • ) -

St . Mar~ P-: vE.r 
Ir.t. Botu:c'ary 

Rolrl- Creek 
K' 'J1ba11 

LN• Creek 
Care~to 

Tot 'll Ava:i l-
able at 
SJ: r in(" Coulee 

April 17,974 254 1,300 19,528 
M1) 83,248 974 7,890 92,112 
Jur~ 145,150 109 5,040 150,299 
July 53,163 + 33 1,500 54,696 
;.ug•Jr; 26,420 30 648 27,098 
->~;:-t(;r,':Jer 16,594 158 1,200 17,952 

_____ Cct_o_t ~_r--+----·_32,291 ___ ..ll..9___ _ 1 .450 'I _ ____11...8~00 __ 

TC)+,3.l 374,830 1, 707 19,028 395, 565 ------------·---'----- --- ---- --- -- _________________________ __,___ __ 

M rth 

ApriJ 
1~a;y 

June 
Jul~r 

f.uguft 
:-~~:. pte:r:ber 
Octo~·f'!r 

Total 

LLPO ITI ·f ()f C,\j;,'IlM: : l't~~ 

--~~-:-::!) .Si.ar;-1 c·m:t~~:,~--;-t-.-- --r Mar~atr. I. f; ·I ':'ot3.1 
r. ltH -tl Fi "\':: 1. ·:· Ca:. tl : Caqa) : : Vl rt (1 

I:1 • Bo .1ra r·y 1 ~:r rin E-r rin~Z to 

18,5~--l----·~' :• i Co~-~.u~--· 
78,367 40,11o 54g I 40,650 

122,196 140,3oo 3,44o I 143,740 
50,940 87,730 3,400 91,130 
25,930 53,810 2,080 55,990 
18,129 58,010 1,200 59,210 

-+-----2=9,_, .L.2~-- 21 180 67 21 7 
343,007 401,140 11,233 412,373 

------------------~----------------~--------------~---------------~---------- ----
Storag(' in St. Mar: Ref"crvo; r M.'lrd 31 , Elev. 3598.37 • 170, 600 acre-feet 

OctoLcr -::~, E '" 3609 . 52- 236,400 acre-feet 
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DIVISICH OF FH11~ 0. '· M•;ty A':I AIIi< ttrl?R::; 

---- _____ ..!_~6~-- -- ------- ---

T:itlc 5 
~ f'' 2 

·~ater_!.~ila.b l.L.t~-- t !:~I.l!:nl S !0 te_:?_; n_.tt~ lk_l<l.!.£!.:. R t I:&. tery._ ~I.91.0j ge 
ir.cl·o~n,• f:iv r~·~o "ro st. M.:.r:. F.~Yf'l" 

(.:.c- r - f<:( L) ----------- ----··-- ·--- - - -· 
"t. Mar;y Rivtr Ba~ir, Mi U. River E:15; n ---------------------------··-· -

nited Total f.i vo·tcd M 1eur d 
Stn 5 Avaj i\b P to Flow "'lt 
Snli re for M1l k Rj Vt'!' Ut1u ed F..a tem 

M r.th 

_____ ~_Ja_t_._F_l_o_w __ s_t_o_r_·~_d __ Rl-:; ____ ~2v~-r~ion __ -~_:_::~'"1 _________ Cro.;:_i!::£, _ 

Anr il 

May 

Jur:e 

July 

Aup. 

s r.t. 

Oct. 

Total 

6,177 79 19,535 

58,324 25,970 48 

102,345 38,582 20 

30,444 1,759 14,331 

8,872 

6,038 

11,548 

0 31,829 

188 18,637 

5,189 ' 500 

223,748 71,767 84,900 

25,633 

32,402 

63,783 

43,016 

40,701 

24,487 

6,859 

236,881 

26,174 

27,521 

40,828 

40,792 

40,211 

26,021 

3,507 

-541 

4,881 

22,955 

2,224 

490 

-1,534 

3,352 

205,054 . 31,827 

Lake ~>ht'!rt ur e auar.t · t~, , r corrr ctCJ :·o:· v. f.JO t~ cr . 

Storar.e in Lake ~Jh ri..urrt' on M:tr L ';l ,. 22,080 acre-feet. 
Ccto e J 7,320 acre-feet. 

Storage in Fr'.J~>nC Rf'Sf rw>i r on Mard. 3} .. 34,140 acre-feet • 
Octo tr ·p 

,.J.. 
: 19,650 acre-feet. 

26,700 

35,660 

42,250 

37,270 

36,340 

30,610 

7,760 

216,670 



.. # '~ ·~ 

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 0 64,420 

Paradise Canal 0 0 6,620 6,060 7,030 5,310 2,850 0 0 27,870 

Harlem Canal 0 0 4,130 3,490 5,160 3,610 2,460 0 0 18,850 

Harlem No. 2 0 0 1,090 791 1, 770 1,170 264 0 0 5,085 

Agency Canal 0 3,470 7,710 5, 290 6,330 3, 710 2,040 0 0 28,550 

Dodson North 0 0 5,840 4,960 8,810 5,180 2,800 0 0 27,590 

Dodson South 536 1,480 7,510 15,620 13,810 14,910 12,900 3,370 0 70,136 

Vandalia Canal 0 0 7,540 10 ,':300 9,150 8,140 4,550 2,740 0 42,420 

Wiota Pumping Plant 0 1,060 1,950 2,090 1,440 1,250 207 2,100 0 10,097 

Totals 536 6,010 57,670 64,301 71,470 52, 1~ 34,671 8,210 0 295 ,018 

Storage in Nelson Reservoir on March 31, 39,550 
on October 31, 18,250 
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DETr:RMINATION OF NATURAl Ft (),.: OF BATTLE CREF.K 
AT INTERN AT IC~:A.L BOUNIJAHY 

1961 

Di versi or. to Cypre~ r Lake 

Table 6 
? aPe 1 

an t i U (;S in c. f. ~- •:__::d..:::ayol..::s:::._ __ ---r-----___,.,.--- ___ _ 
West Wcrn ti vers::. on Peri oc ?t 

International 
Boundary 

F t .23 - M'lr , L. 

Mar . 5 - MA.r,14 
MA.r,l~- M 1.r . /~ 

Mar.2t - J..rr . 4 

Apr . 5 - Apr .14 
P. ~ r • l 5 - Apr . 24 
Arr.-25 - H;t? 4 

MaJ ; - Mn: 14 
Ma ·: J 5 - M 1, ;: 5 
'Ma~ 2( - Jt tr c L. 

Jur:e 5 -Jt'( JL. 
Jure J5-JlrC' ?J, 
J ure 25-July 4 

J'1ly 5- J uly 14 
J1dy 1 S- J ul;,. 25 
J u 1 y :•t - l1 u ;.· . • I, 

Auf:. 5 - Allfl. 14 
Aup.l5 - Aut .2~ 
AuE . 2( - ~ept .4 

Sept . 5<> r•t . 14 
S(pt . l~ - Je. t . 21. 
~er t. 2r- Oct . 4 

' Get . 5 - C'ct.l/, 
Oct . l5 - Cct . 25 
Oc t ·. 2 .) - Oct • : , 

Acre-f et 

Ir.Cow InfJ;w to CjTJress 
Canal Canal Lake 

Drain 

Wes t 
Out f1 ow 

Can a ] 

Net 
Divr>rc:ion 
t o Cypn s~ 

Lake 
-~~--------+-------~- --

0 

0 
210 

71 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

281 

557 

0 

0 
22 
3 

1 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

26 

52 

' 

o· 

0 
188 

68 

-1 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

255 

506 

0 

0 
3 
0 

1 
46 

193 

403 
463 
603 

555 
356 

58 

389 
791 
453 

34 
8 
5 

10 
8 
5 

21 
92 

2 

4,499 

8,924 

0 

0 
185 

68 

-2 
-46 

-193 

-403 
-463 
-603 

-555 
-356 
-58 

-389 
-791 
-453 

-34 
-8 
-5 

-10 
-8 
-5 

-21 
-92 

' -2 

-4,244 

-8,418 



D:~T:.h!~l . 'J.'IO!. OF rA-;-·m ... L ri.Oh' CF :-l~~r·;r;;.. CREr.K 

Jnt.;-rn 1.• i 0n"'! 
Bound.<>ry 

Fe: . 2] - Mn.r. 1 .. 

MR r . S - M, r· . ll. 
Mar. l ' - l-'1 'l. r . 2 ~ 
Ma:- . 2t - Apr .... 

A p:·. c - A r-r . 11. 
!lrr . l~- ~.rr . :'L 

Arr.25- M1.~ ;,. 

I 
I, 

May1:- Y. 1;· r:. 
M~ y :;{, J ·1nc 1. 

Jur r -,1Ul t' ;4 
J .lr.t~ 1 ~-- Juu· 
Jur e ? ~-J •11 :. 

J uJ y '- Ju .: 

"I . ;: I 
11 I 

J u"!.y 1 '-~1 1:y ~ c 

J•ll,r ...' 1,-.4'1 1.;:: . I. 

,uf , r> - Auf.ll, 
Al!P. .1: ,\uf . ' c 

;. \l r: . ;; l - 31. t . 4 

~,ert. ~-~Pit .1/, 
v f"! t. 1 ~-<::P.l L.•-4 
S 1.t . 2)- Cc t. !~ 

T .~-~-;Tt N,..TJ" AI tl()\''·:·.~i.Y 

127 
79 

144 

175 
66 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 
14 
84 

1961 

69 
78 

161 

185 
68 
4 

140 
212 
221 

10 
0 
0 

0 
0 0 

o l o I 

0 
0 
0 

0 
0 
0 

3 
200 
270 

84 
38 

1 

172 
252 
124 

0 
0 
0 

0 
0 I 

0 

0 I 6 . 0 

0 
0 
0 

0 
0 
0 

.. 

156 I 

244 
179 

224 
184 

37 

68 
352 

64 

0 
0 
0 

0 
92 

107 

127 
93 

228 

403 
588 
610 

493 
290 
42 

380 
816 
409 

10 
0 
0 

0 ' 0 

g I g , 

Tnt•le t 

Pu ~·c . J 

0 

0 
18 
21 

25 
19 
46 

81 
118 I 

122 

99 
58 
8 

76 
163 

82 

2 
0 
0 

0 

0 
74 
86 

102 
74 

182 

322 
470 
488 

394 
232 
34 

304 
653 
327 

8 
0 
0 

0 0 
0 0 
0 0 

1 5 Oct. ~ - Oc' . lJ, 
Oc • l ~ - Cc t . :H: 
0c t • ';'.!, - Cc t • T: 

6 1 2j_ o 1 L l. ____ Q _n_ ~-

0 
16 

- 0 
I ~ ! 
L __ l _L __ _ 5 19 o_ .... ______ L _ 

Total 797 1, 254 

Acr -feet 1,581 2,487 

1 , 144 

2, 269 

1,524 

3,023 

4, 719 

9,360 

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

944 3, 775 

1,872 7,488 
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.. 

Perioc at 
Ir.terr'n1ict .'-1 1 

Bo•mdar:.r 

Mar. 5- Mrt r.14 
l1lr.l5- Mar.25 
Mar.:;( - Ap::- . 4 

\rr. c. - Apr. L4 
'pr. l ~ - Apr. ).4 
\ r r. :'c. - Ma:,· 4 

r 

?'Ia? J ';: - M. y '- ~ 
M.:iy 2t' - Junt· 4 

June r -J'l""C 14 
,Jun~-> 1 crJ : e 21~ 

Jur.e / r -J 1:: 1 .. 

Ju1~ ~-J·.1' : 14 
,T u1? l 5-J tl :: ;> 5 
July ;1(.-f. !f . 4 

"'lf: . 5 - t l~ • l4 
AUf.. l ~ - f.".;. 2 ~ 
Auf. 2· - Ser.-t. .I+ 

~ept. ~-Sept.ll 

Sept .l 5-Sep . ?4 
,-; e pt". ? ~- Oct. I. 

Oct. 5 - Oc t . ll. 
Oc t . 1 : - Oc t . 2 ' 
"'ct.:-'( - Cct . ~l 

Totnl 
~rn·-feet 

DETERMH~ATIC"' Cf :.i<0ii\i FI -..r: Cf 1 '\T _f-.; 'RE!-~1': 
f,T I: ':'ri ',.':'' I AI 30..;:JI A:~y 

t<" 61 

c;,unrt:! i • • i r c..!_s_:_.__:_ 51_.-::_.:_c ______ ---------·--------

lJi V~" ·: j or. [:j Vt'l"l, Oll 

to C: pre:-;~ to Irr · -
LatH' [" :.ul ;, ~· ( 

0 

0 
185 

68 

-2 
-46 

-193 

-403 
-463 
-603 

-555 
-356 
-58 

-389 
-791 
-453 

-34 
-8 
-5 

-10 
-8 
-5 

-21 
-92 

-- _ - £_ 

-4,244 
-8,418 

0 

0 
74 
86 

102 
74 

182 

322 
470 
488 

394 
232 
34 

304 
653 
327 

8 
0 
0 

0 
0 
0 

5 
19 

1 

3, 775 
7,488 

. 
l ~ 

0 

0 
259 
154 

100 
28 

-11 

-81 
7 

-115 

-161 
-124 
-24 

-85 
-138 
-126 

-26 
-8 
- 5 

-10 
-8 
-5 

-469 
-930 

Ur.l tt•< Sta•l' - - --------Battlr Cr:_N·k_ 
F,o.,. ~~; • ... rc.l 

!
RPr~> •c 

.~· ar~" ir EYct •· 
:\c -~~ < •• r r • 
.- t Tl t. t l J F I OW 

- -~-----r--
t I'~_.. .. ~_ 

0 ! 0 ; 

238 
1,024 

116 

83 
38 
48 

90 
109 
208 

64 
149 

10 

0 
0 

58 

16 
0 
0 

0 
0 
0 

I 
I 

238 
1,283 

270 

183 
66 
37 

9 
116 

93 

i (-97) 0 
I 25 
; (-14) 0 

I 
; (- P5 ) 0 
(-138) 0 
(-68) 0 

I 
(-10) 0 

I 

I (-8) 

I 
(- 5) 

0 i 
0 

. (-10)0 
(-8) 0 

I
(- 5) 0 

0 

119 
642 
135 

92 
33 
18 

4 
58 
46 

0 
12 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

0 

119 
382 
-19 

-9 
5 

30 

86 
51 

162 

64 
137 

10 

0 
0 

58 

16 
0 
0 

0 
0 
0 

0 
0 
_o -

(-16) 0 I 

(-73) 0 I 
(-1) 0 .i __ o L 

0 
0 
0 

2,251 
4,4L5 

2,320 
4,602 

1 , 159 
2,299 

1,092 
2,166 

F:sti•n:llcc :: c ·r -f C:: 1 • ,,, , l o!' •· i r 
c·vcr·· :ors dt• .! ''Pr (·'t _., ,, 
1J ·" rer0rt. 1,049 

119 

1,049 

5,651 



-· . ·-

DETL'P ... '-fJi'U,T IOl. OF 1':.T'F AL FI.c'/J OF 
FRE!\CEMAN RTVER AT I.lTFRN:.T:rn:·A POUFfAP.Y 

l~ 61 

c·..1;.r t: ~. ~~ ::-_ ~.:_!._ .:::._:_.:: .... 

Cree~ Fast Bt.:c..n••-:-
D: '' t s .. v·. C· .... ~flo"'' CrN::.: 1 

Per~od a: ~ 
Intt rr :, tJ_ or a: I 

.Net Grf'ls~ 

-\~f ·. Ft~ ::""'": 
-t 

BeLi'"'!;.,r Cy~:·ecs L-'-~ 

l
i 

f--'~::..O-c--...:..:"..:::..C~~~"-c -=~~l'o"'"~~~._;:o€:-+--··.;;.1'~~--- I __ ::'~ Vt r<rr. j_ ('-;- ,_: ___ c_··---t---~-j_·~_. :-::::. 
------------+-- r- I CC"";':JteC 

Bo'.lr c' a r:.· 

Har.~ ~ 

~1ar. 2: - 31 
P1r. _ - 1() 

A;- y • ~ "!_ - :)n 
t-.rr . . - - ..,~ 

May ·· 
t~a ·: • · - 2C 
Mc:.y ~~ - :;: 

J'.lr e ~- lC. 
Jure ::.1- 70 
Jur.e 2:- '1r 

Ju>.- :- J ") 
JuJ ·· 20 
JuJy 21- 31 

Aug. 1- l':) 
Aag. 21- 20 
Auf!,. 21- 71 

0 5e ! -5 0 
o 10 

1

. -10 o 
202 37 ' +165 0 
234 97 +137 0 
79 63 +16 0 
72 58 +14 0 

39 437 -398 0 
12 802 -790 0 
0 163 - 163 0 
0 79 -79 0 
0 30 -30 0 
0 238 - 238 0 

18 592 -574 0 
3 299 -296 0 
0 19 -19 0 
0 222 -222 0 
0 59 -59 0 
0 0 0 0 

Sept . 1- lO 0 61 - 61 0 
Sect. il- 20 0 38 -38 0 
Sept.2~- JC 0 0 0 0 

I 
Oct. ~ - lC 0 0 I 0 0 
Oct. ll - ::;o o o L o o 
Oct. 2:- '<l 1 l 0 

:----~~~~~~--~-----~--~--------~-- ----~-~~~--------~--~" 

Total 

Acre-feet 
659 

1,307 

3,310 -2,651 0 

6,565 -5,258 0 

-5 
-10 

+165 

+137 
+16 
+14 

-398 
- 790 
-163 
-79 
-30 

-238 

-574 
-296 
-19 

-222 
-59 

0 

-61 
-38 

0 

0 
0 

-1 

-2,651 

-5,258 

Tatlc 7 
PJ.ge 1 

I 
A-J.'·Jr-t~c-t Net 
for C~arrel rer:et~o~ 

, I.o~s('~ to at 
!Ir:ernat~onal Cypr2ss 

1 Boc; :- d.:::.:>.~r·._J ----1r-----'I:.:..:<-:.c:.· "r<:..:e_ 
CO~F ... tE:d 

-5 
-10 
+78 

+69 
+16 
+14 

-121 
-279 
-95 
-66 
-30 

-145 
-307 
-173 
-19 

-138 
-59 

0 

-60 
-38 

0 

0 
0 

-1 

-1,369 

-2,715 

0 
0 

+87 
+68 

0 
0 

-277 
-511 
-68 
- 13 

0 
-93 

-267 
-123 

0 

-84 
0 
0 

-1 
0 
0 

0 
0 
0 

-1,282 

-2,543 



.. .. .. r 

E'I'Eru' I. J:,TIC~· ~.-F r::T'JP.\": FLO,.; OF 
FRENCHI~Ar) PHTYF A": H."f::C~ATJf'\p; Bv~t\'DP.RY 

1?61 

F4::;!". Ere R»s£'r.:oir :~or-=trc -.1·d r::: v n'::. on 

-----------:--------------~"u=-ar=-·t ~ :1 c :=: J" c, : . r .- 3.:f~ 

_j IR€tlrr. Flew 
Fericc at :t"'se,.,r;·r :::-.. .,:, ::r.c. : r -

Ir :.er:-~a t: ora: I C,:;.r J.; :=:. .. t :--;:. r 
Bour,r!ary I I ~-~:..,.._c-

Stored 1 P..eterl~ e< J 
----------~>------- -t-'. ----·---1------ : cc .:--·.tt.eC: 

I 
Har. ) J.C 
flar. 1 · - 20 
Mar.2l - 31 
Arr. ::. - 1n 
AJ.;r. :1 - 20 
Ar;r.21 - 30 

May - 10 
May· _ - 2C' 
May ?1 - 31 

2 
2 

14 

398 
368 

363 
90 

I 

494 

113 
211 
269 

0 
0 
0 

0 
0 

104 

135 
198 
330 I 

I 
I 
l 

I 

Ju~y 1- :1 23 I 

Jur.e l- lC 
J:u- e ::.1 - 20 
Jure 21- Jr. 

424 
417 
131 167 

471 
Ju::.:· '1- 20 57 353 I 
July ~ - 31 451 512 I 

I A J.g. 1- lO 78 296 I 

Aug. ,,_ 20 88 87 I 
Aug. 21- 31 99 0 

Se~t . ,_ 10 95 0 ! 
Sept.::.l- 2Q 120 0 I 
se,t . 2l- 30 34 0 

0 
0 
0 

0 
0 

21 

27 
40 
66 

85 
83 
26 

5 
71 

102 

59 
17 

0 

0 
0 
0 

I 
Cct. 1- lC 45 1 0 1 0 

___ __::~:.::.c..::.~.;_: _;~::..:i:..:..=_.._~0=-l----'~----6~---'---·----~------""g _j__. ___ ~g 
Total 2,130 

Ac:-e:-feet 4,225 

1,910 

3,788 

3,010 

5,970 
Return flow assumed to be 20 per cent of diverted quantities. 

602 

1,194 

Gross 
!:er::.,.,+,~on 1 for C ;u ··cl 

~ t I !..8 s- ~ c ~ t. 0 

~ ~ I .l. ., .1 ~ ~- '•"' "' .o. i "J. "- "'- ., a > ..1.. 

.,. 

T:o.t1c 7 
Page 2 

Net 
Depl t:i on 

a . 
::::a st End "'""'t r .. r I I• +~,.,.,..,. :,._,.. a· 

·----~-=·x:..:..¥·,.,.:.:..··....:' r~-.'-----+--------
1 CO:Tf' t ec-

+2 I +2 0 
+2 +2 0 

+14 +14 0 

+398 +85 +313 
+368 +98 +270 
-411 -104 -307 

+471 +113 +358 
+248 +100 +148 
+151 +79 +72 

+128 +70 +58 
+65 +56 +9 

+272 +139 +133 

+489 +226 +263 
+225 +120 +105 
-41 -41 0 

+159 +94 +65 
- 18 -18 0 
-99 -73 -26 
+95 +68 +27 

+120 +68 +52 
+34 +34 0 

-45 -45 0 
-5 -5 0 

_±6 _~------+~6~~-------=o __ ___ 
+2,628 +1,088 +1,540 

+5,213 +2,158 +3,055 



1 • -. r 

e r i,-x! at 
I: t err atJ cr a l 

Bourcar y 

Ma:- . 1 - lC 
Mar. 1 1 2C -4 -

!-1ar . ;:.:.. - 1~ 
- J. 

;,.J::r . ' - - .i.'-

.. :;pr. :ll - 20 
Ar~r. 2~ - 3C 
Ma:: - :.c 
M3.. _l 20 
Ma;. 21 - "<' _., .J.. 

J re 'r v 

J u: e -.1- 20 
J~ (' ~ J. - :o 
J \:.> l(' 
J >J 1 ~r 

, -
~0 "--

J ul:· 
...,, ..,, 
~.J..- -. 

Aug . , :.o , -

Auf! . 11- "'0 
A ·e . /l- "' l 

Ser t. 1- lC 
Se pt . l l- 20 
.Sept . 

,., , 30 ~-

Oct. ' l() .l -

Oc t . ll- 2C 
Oc t . 21- :r:.. 

Tot 3.l 

t. c r" -f'eet 

Val Ma r i e 

tETFRXH:ATIC.· CF ~rA'n-'RA; , FI c;,.; OF 
FRF JCHK N RIVER AT INTP~.NATIC 1AI BC'ON1JARY 

lt; 61 

Val Mari ~ Stor~p;f' 

Qt:a"' L t ie::: i r. c. : . c: . -r1y~ 

';/;>. J M:;r:'. r-
Wes t Re ~e rvr': r ReC" er•v.i ~ 

Otorcc -t Re Leasee St"r f.'d r Re "'...eas f'd 

16 253 -t 
42 I 532 I 

I 91 1,976 
I 

587 I 57 
165 216 
574 375 
20S 324 
126 342 

290 256 

293 621 
1S3 411 

48 276 
6 245 

349 126 
478 17 
1S2 1S 

35 63 
5 6 

1 20 
1 17 

2 32 

3 173 
1 92 

16 2 

1,875 l,S27 3,138 3,333 

3,719 3,624 6,224 6,611 

Total 
Re s ervcir 

VaJ 
St ored 

269 
574 

2,067 

530 

199 

46S 

4,107 
8,146 

T'it l .. ~ 

Page 3 

Change in 
Cor tent s a.t 
Ma rie 

Relea~ec 

51 

116 

546 

914 
594 
228 

251 
475 
461 
164 

98 
"-. 11 

19 . 
19 •' 
34 

176 
93 

4,254 
8,43S 



< • .. .. 

Per:.od :>.t 
I:- ternat.:..o:-al 

Bo'..il' C.ar:' 

Ma::-. , 
- 1C -

Mar.ll - :::c 
t·:ar. 2l - 31 

Apr. l - 'C 
Arr.ll - 2C 
Apr.21 - 3C 

May , lC .. -
May ll - 2( 
iay 21 - 31 
June ' 10 .J. -

Jure 1::..- 20 
Jure "' ~.J..- JO 

Jul: ..l - lC 
July t1- 20 
July ...,, 

....... - 31 

Aug . , 10 ..... -
Aug . l1- 20 
Aug. 21- 31 

Sept. ' 10 .... -
Sept . l1- 20 
~ept . 21- 30 
Oct. 1- 10 
Oct. l:i- 20 
Oct. 21- "l 

Total 

ftcre- feet 

I • 

~{~l 

M& !' ~ f · · 

·~~~~ t 

Grc:.vit.) 
C.: '1.:. 

0 
0 
0 

0 
0 
0 

0 
1 

270 

200 
140 

20 

0 
190 
275 

20 
0 
0 

0 
0 
0 

0 
0 
0 

1,116 

2,214 

I 
I 
I 

I 

Vel 
Marie 
We~t 

P...: ;;~:;t 
:s.:lo.: 

0 
0 
0 

0 
0 
0 

0 
38 

244 

217 
200 

J 

0 
110 
227 

192 
17 

0 

0 
0 
0 

0 
0 
Q 

1,248 

2,475 

I 
I 

I 
I 
I 

r:r::....··:~HJi;ATIC., OF ;·Ar,;Ra FLC\.; ~F 
FF.ENCE!-1At RIVER AT Il:Th..~: ATIO?-;fu.. BOC~'LAP.Y 

:i961 

Val 
}lar::c 

Ma::s 
':~5.1 

0 
0 
0 

0 
0 
0 

0 
0 

352 

667 
547 
285 

210 
112 

59 

72 
22 
1 

0 
0 
0 

0 
0 
0 

2,327 

4,616 

I 

. 

I 

I 
I 

.... w 

Q' .. w.r.t.: • ~ ,., ... 
ElPc'...:'c 

Pumps 

0 
0 
0 

0 
0 
0 

0 
22 
41 

30 
32 

5 

15 
20 
17 

1.3 
6 
0 

0 
0 
0 

0 
0 
0 

201 

399 

. 
'~ 

I 

I . 
I 
I 

I 
I 

l . 
I 

I 
I 

I 

- j. 

c. f ."'. -::.:y~ 

Tob: 
""'r- .., 
.,~,:1J 

I: ver.: ~": 

H • v • 
at 
M~!".'. e 

0 
0 
0 

0 
0 
0 

0 
61 

907 

1,114 
919 
313 

225 
432 
578 

297 
45 

1 

0 
0 
0 

0 
0 
Q 

4,892 

9,703 

I 
! 

I 

I 

Rt:::.urr. 
Flo·,; 
f:-orr 

V-.l Ma:< < 
p :"C !"'C ~" 

COl:" ;.)U: CC 

0 
0 
0 

0 
0 
0 

0 
12 

181 

223 
184 

63 

45 
86 

116 

59 
9 
0 

0 
0 
0 

0 
0 
0 

978 

1,940 

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

I 

I 

Gross 
Dephtion 

at 
y-,J. 

M=.::-:!. e 

+269 
+574 

+2,067 

+530 
-51 

+199 

-116 
+517 
+180 

-23 
+141 

+22 

-71 
-129 

+1 

+74 
-62 
-10 

-19 
-16 
-34 

-176 
-93 
-7 

+3,767 

+7,472 

Ta::le 7 
Page 4 

AC ~ st.Tert 
for Cham el 
Losse:: to 

lrr• rr·t"ona' I - . c - . • 
P.o .: c .<t ry 
con.putec 

+30 
+42 

+104 

+51 
-22 
+30 

-30 
+70 
+38 

-20 
+39 
+20 

-28 
-37 

+1 

+29 
-27 
-10 

-19 
-16 
-21 

-29 
-24 
-7 

+164 

+325 

Net 
Depletion 

at 
V1.l 

Marie 

+239 
+532 

+1,963 

+479 
-29 

+169 

-86 
+447 
+142 

-3 
+102 

+2 

-43 
-92 

0 

+45 
-35 

0 

0 
0 

-13 

-147 
- 69 

0_ 

+3,603 

+7 ,146 



t . 

Period at 
Internatj ona1 

Boundary 

Mar.-l· 17 10 
Mar.1: - 20 
f-~ar. 21 - .:n 
·"pr. ' 10 .i. -

Apr.ll - 20 
Anr.2l - 30 

t{a" 
, 10 l -

May ll - 20 
Ma:v 21 - 31 
..... u.1 c , --- ..... 
J '":e ll- 20 
June 21- 30 

July l - lC 
J:.~l:; ll- 20 
July :21- 31 
;;up... ' - 10 -
.... ug. ll- 20 

A~e:: 21- 31 
Sept . , 1"' --
Sept.l'- 20 

ept.::'"- 30 

Oct. 
, 'I" 

- u 
Oct. " ' 20 . -
Jet . "l- '<} 

To~u. 

!-.ere -f et 

' 

Net 
Dep1et:on 

in 
Canada 

+239 
+532 

+2,050 

+860 
+241 
-138 

-5 
+84 

.'f-146 

+42 
+111 

+42 

-47 
-110 

0 

+26 
-35 
-26 
+26 
+52 
- 13 

-147 
-69 

0 ·-
+3 , 861 

+7, 658 

' 

I 

I 
' 

DETFJUGt·:ATICN OF t:.TURAL FLO OF 
FREtiCHMAN RIVER AT Hll'::RNAT::Gr-: • .U. BOONtARY 

1961 

Ql.!?.r. tit} e s i1 c.f.'l.-d.avs 

• 

Table 7 
Page 5 

Frerc!-t"r:an Apparent \c .~'...st:::ent Frenchman River at International Boundary River Natural Flow for 
at 

Irtemationa. 
B0.rr.cary 

70 
1,652 
1,536 

90 
164 
316 

241 
142 
107 

123 
133 

60 

22 
4 
0 

36 
0 
0 

0 
0 
0 

0 
0 
0 

4,696 

9,314 

of Frenct-.. 't.an 
River at 

Ir.terr.at:i cr.a} 
BouJ dary 

309 
2,184 
3,586 

950 
405 
178 

236 
226 
253 

165 
244 
102 

k-25) 0 
(-106) 0 

0 
I 62 

f-35) 0 
(-26) 0 

26 
52 

(-13) 0 

r-147) 0 
0 (-69) 
0 

(8557 ) 8, 978 

17 , 808 

I 

i 

I 

I 

Minor 
LjVt;!'S~Cn!::' 

i:: Ca.'iada 

ccrr.nuted 

16 
109 
179 

48 
20 
9 

12 
11 
13 

8 
12 

5 

0 
0 
0 

3 
0 
0 

1 
3 
0 

0 
0 
0 

449 

890 

Natural 
Flow 

325 
2,293 
3,765 

998 
425 
187 

248 
237 
266 

173 
256 
107 

0 
0 
0 

65 
0 
0 

27 
55 
0 

0 
0 
() 

9,427 

18,698 

Un:.ted 
States 
Share 

162 
1,1.47 
1,883 

499 
212 

94 

124 
118 
133 

86 
128 

54 

0 
0 
0 

32 
0 
0 

1.4 
28 
0 

0 
0 
() 

4, 714 

9,349 

Rece .:ved in 
Excess of 
Share b:,' 
C.S.A. 

- 92 
+505 
-347 

-409 
-48 

+222 

+117 
+24 
-26 

+37 
+5 
+6 

+22 
+4 
0 

+4 
0 
0 

- 1.4 

I 
- 28 

0 

0 
0 
0 

-18 

- 36 



.. 

• 

.. 

' 

Period 
at 

International 
Boundary 

Mar. 1 - Mar.10 
M&r.ll - Mar.20 
Mar.21 - Mar.31 .. ·' 

Apr. 1 - Apr.lO 
Apr.11 - Apr.20 
Apr.21 - Apr.30 

May l - May 10 
May 11 - May 20 
May 21 - May 31 

June 1 -June 10 
June 11-June 20 
June 21-Jun e 30 

July l -July 10 
July 10-July 20 
Jul y 21-July 31 

Aug. 1 - Aug.lO 
Aug.ll - Aug.20 
Aug. 21 - Aug.3l . . 
Sept . 1-Sept.lO 
Sept.ll-Sept.20 
Sept.21-Sept.30 

Oct. 1 - Oct. 10 
Oct. ll - Oct. 20 
Oct.21 - Oct.31 

Total 

Acre-feet 

Middle 
Creek 
near 

Alberta 
Boundary 

0 
17 

9 

4 
4 
4 

4 
5 
4 

4 
4 
3 

2 
1 
1 

1 
1 
1 

1 
1 
2 

1 
2 
2 

78 

155 

Middle \'lalburger 
Creek Coulee 
near below 

Battle Diversions 
Creek 

3 0 
18 4 
20 0 

10 0 
8 1 

120 0 

11 0 
13 127 

9 0 

6 0 .. 
6 0 
7 116 

5 102 
5 78 

32 43 

196 0 
11 0 
13 0 

9 0 
7 0 
6 0 

6 0 
6 0 
7 0 

471 

934 

.. 

Middle Creek 
Reservoir 

and 
Bedford Slough 

Areae 
Releaees Storap:e 

Net 

3 -3 
22 -5 
20 -11 

10 -6 
9 -5 

120 -116 

11 -7 
140 -135 

9 -5 

6 -2 
6 -2 

123 -120 

107 -105 
83 -82 
75 -74 

196 -195 
11 -10 
13 -12 

9 -8 
7 -6 
6 -4 

6 -5 
6 -4 
7 -5 

1,005 -927 

1,9tJ~ -1,838 

DET!m4:INATION OF 'mE NATURAL FLC1fi OF 
LODGE CREEK 

AT INTERNATIONAL BOUNDARY 
1961 

Quantities in c.t.s. daye 
Lodge Lodge Stored Lodge 
Creek Creek or Creek 

at below Diverted at 
Alberta Spangler at Inter-
Boundary Project Spangler national 

Pro.1ect Boundary 

. . 

0 0 0 0 
168 0 +168 138 
278 0 +278 22 

5 0 +5 2 
1 ! 0 +1 0 

• 0 0 0 194 

0 0 0 32 
109 0 +109 17 

1 ·. 0 +1 1 

0 0 0 14 
0 0 0 0 

58 0 +58 0 

76 0 +76 0 
56 0 +56 0 
47 0 +47 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

I 
I 

o , 0 0 0 
0 1 0 0 0 
0 - 0 0 0 

0 0 0 0 
0 1 0 - 0 0 
0 0 0 0 

799 0 +799 420 

1,585 0 +1,585 833 

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

Tabl~ 8 
\ 

Measured Natural Natural United States 
Flowe Run-off Flow of Received 
below from Lodge Creek ' 

in 
Major Project at Share Eicceee 

Projects Areas International of 
in Canada in Canada Bound&ry Share 

Comp. Uee Comp. Use Comp. Use Comp. Uee 

3 -2 0 -5 0 -2 0 +2 0 
18 +72 72 +373 373 +186 186 -48 -48 
20 +1 1 +290 290 +145 145 -123 -123 

10 -5 0 -4 0 -2 0 +4 +2 
8 -5 0 -9 0 -4 0 +4 0 

120 +44 44 1 +122 122 +61 61 +133 133 

11 +13 13 I +38 38 +19 19 +13 +13 
I 

0 +21 +17 13 +2 2 -7 0 -4 
9 -5 0 1 -8 0 -4 0 +5 +1 

6 +5 5 +17 17 +8 9 +6 +5 
6 -4 0 -6 0 -3 0 +3 0 
7 -4 o l -66 0 -33 0 +33 0 

5 -3 0 1 -32 0 -16 0 +16 0 
5 -3 O i -29 0 -14 0 +14 0 

32 -19 0 -46 0 -2:9 0 +23 0 

196 -118 o l -313 0 -156 0 +156 0 
11 -7 0 -17 0 -8 0 +8 0 
13 -8 0 -20 0 -10 0 +10 0 

9 -5 0 -13 0 -6 0 +6 0 
7 -4 0 -10 0 -5 0 +5 0 
6 -4 0 -8 0 -4 0 +4 0 

6 -4 ' o l -9 0 -4 0 +4 0 
6 -4 gl -8 f) -4 0 +4 0 ! 

7 -4 -9 0 -4 0 +4 0 
!l ) 

534 -71 137 1 +221 840 +113 420 +307 0 
I 

1,059 1-11/: 1,666 833 0 

120 

1,786 



• 

• 

DIVERSIONS FROM THE EASTERN TRIBUTARIES 
OF MILK RIVER IN CANADA 

1961 

Quantitjes in Acre-feet 

Battle Creek Tributary Basin 

Net Diversion to Cypress Lake 
Total Diversion to Irrigation 
Estimated Return Flow from Irrigated Lands 
Total of 37 Minor Diversions Detailed in Appendix 
Total Used by Canada 

(Battle Creek at International Boundary =·4,465 acre-feet) 

Frencrman River Tributary Basin 

Net Depletion at Cypress Lake 
Stored in Eastend Reservoir 
Released . from Eastend Reservoir 
Eastend Canal 
Adjustment for Channel Losses to 
Stored in Val Marie Reservoirs 

5,970 
Internat ional Boundary 

Released from Val Marie Reservoirs 
Total Canal Diversion at Val Marie 
Adjustment for Channel Losses to International 
Estimated Return Flow from Irrigated Lands 
Adjustment for Minor Diversions in Canada 
Total Used by Canada 

9,703 
Boundary 

Total of 63 Minor Diversions in Frenchman Basin as provided by 
the \-later Rights Division of the Province of Saskatchewan 
Detailed in Appendix ~ 1,373a acre-feet. 

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

9,360 
1 , 872 

4,225 
3,788 

2,158 
8,146 
8,438 

325 

(Frenchman River at International Boundary = 9,314 acre-feet) 

Lodge Creek Tributary Basin 

Middle Creek near Alberta Boundary 
Middle Creek near Battle Creek 
Walburger Coulee below Diversions 
Total of 5 Minor Diversions Detailed in Appendix 
Lodge Creek at Alberta Boundary 
Lodge Creek below Spangler Project 
Total Used by Canada 

b - Released from Middle Creek Reservoir 
via Bedford Slough. 

155 

1,585 

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

1,059 
934b 

0 

Table 9 

-8, 418 

7 ,488 
1 ,049 

119 
.tt-4 b ') 
-;0·~ 4 

-2,543 

437 

3,812 

-292 

9,378 
-3,134 

890 
8,548 

_:it"> I • 

!1~~l. 
;' 

-1,838 
120C 

1,585 
-133 
~!~ -70 0 

(Lodge Creek below McRae Coulee at International Boundary = 833 acre-feet) 
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MEASURED DIVERSIONS FROM THE EASTERN TRIBlJI'ARIES 

OF MILK RIVER IN THE UNTED STATES 

1961 

<Quantities in Acre-feet) 

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

Lodge Creek 

North Chi nook Canal 172 178 80 0 0 0 0 0 430 

Battle Creek 

Matheson Ca nal 0 
Pumping a2, 760 

'(. 

Frenchman River (. I l.-

Frenchman Canal 484 1,170 1,550 1,880 1,780 907 0 0 7. 770 

Total 10,960 

a - Es t i mated use by pumping from Battle Creek to land under the Matheson Cana l . 



e ,. 

.IS ree 

.\r ro .. }CE: 

r.· ~ _ r~ 1 eu 
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..... r • c. 

f 

,. 

2,730 

725 

411 

3,950 

6,460 

2 

48 

834 

15,900 

355 

0 

0 

21 

1,130 

0 

0 

420 

2,320 

600 

0 

0 

11 

972 

0 

0 I 

307 

699 

0 

0 

306 

628 

0 

3 

80 

1,990 1,740 

. " 
.. 

1 147 0 

0 0 0 

0 0 0 

2 0 0 

51 72 0 

0 0 0 

0 0 0 

13 0 0 

67 219 0 

0 

0 

0 

6 

0 

0 

0 

40 

4,530 

725 

411 

4,300 

9,310 

2 

51 

1,690 

46 l - 22,289 

• 

I 

I 
I 

I 
I 
t 
·I 

I 

I 

I 
--~ 

I 
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Map Index 

5AE27 

5AE0• 5 

5AE0 . 9 

5AEo.6 

5AE0 •2 

11AA
5 

11AA0. 2 

llADO.l 

GAUGING STATIONS OPERATED JOINTLY BY 
CANADA AND UNITED STATES 

IN ST. MARY AND MILK RIVER DRAINAGE BASINS 

- 1961 -

Stream and Location 

St. Mary River Basin 

St. Mary River at International Boundary 

Swiftcurrent Creek at Many Glacier, Montana 

Lake Sherburne at Sherburne, Montana 

Swiftcurrent Creek at Sherburne, Montana 

St. Mary Canal at St . Mary Croseing, near Babb, Montana 
(United States St. Mary Canal at St. Mary Crossing) 

St. Mary Canal at Hudson Bay Divide, near Browning, Mont. 
(United Statee St. Mary Canal at Hudson Bay Divide) 

Milk River Basin 

Milk River at Milk River, Alberta 

Milk River at Eastern Cross i ng of International 
Boundary 

North Fork Milk River above St. Mary Canal, 
near Browning, Montana 
(formerly ae below but North Branch of) 

(North Fork of Milk River above Outlet of 
United States St. Mary Canal) 

North Milk River near International Boundary 
(formerly North Branch of) 

Milk River at Western Crossing of International 
Boundary (formerly South Branch of Milk River) 

Whitewater Creek near International Boundary 

Lodge Creek Tributary Basin 

Lodge Creek below.McRae Coulee at International 
Boundary 

Battle Creek Tributary Basin 

Battle Creek above Cypreee Lake Weet Inflow Canal, 
Saskatchewan 

Battle Creek at International Boundary 

Remarks 

1 

Int. a 

Int. a 

Int.Ra 

Int. a 

Int. a 

Int. a 

a Int. 

a Int. 

a Int. 

a Int. 

Int. 
8. 

Int. a 

Int. a 

a Int. 

Int. 8. 
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Map Index 

llABO.l 

llABO.J 

11AB75 

llAB?S 

llAB?? 

11Ac
37 

llACb4 

11Ac60 

llAC18 

11Ac55 
11Ac52 

11AC1 

11Ac63 

11Ac65 

11Ac56 
11Ac

54 

11Ac41 

11AE0 •2 

llAEO.b 

2 

Stream and Location 

Battle Creek Tributary Basin 

Woodpile Coulee near International Boundary 

East Fork Battle Creek near Internat i onal Boundary 
(formerly East Branch of Battle Creek 

near International Boundary) 

Lyons Coulee at International Boundary 

Cypress Lake West Inflow Canal 

Cypress Lake West Outflow Canal 

Frenchman River Tributarz Basin 

Cypress Lake, Saskatchewan 

Belanger Creek Diversion to Cypress Lake 

Cypress Lake East Outflow Canal 

Frenchman River above Eastend Reservoir 

Eaetend Reservoir at Eastend, Saskatchewan 

Eastend Canal at Eastend, Saskatchewan 

Frenchman River below Eastend Reservoir 

Val Marie West Reservo i r, Saskatchewan 

Val Marie West Gravity Canal 

Val Marie Reservoir, Saskatchewan 

Val Marie Main Canal 

Frenchman River at Jnternatjonal Boundary 

Rock Creek Tributary Basin 

Rock Creek at International Boundary 

Rock Creek below Horse Creek near International 
Boundary 

Horse Creek at International Boundary 

McEachern Creek at International Boundary 

Remark25 

Int. a 

a Int. 

a Int. 

Int. a 

a Int. 

a Int.R 
1 

Int. a 

Int. a 

a Int. 

a 
Int.R 

a 
Int. 

a Int. 

Int.Ra 

a Int. 

Int.Ra 

a 
Int. 

a Int. 

a Int. 

a Int. 

Int. a 

a Int. 



Map Index 

139 

140 

175 

135 
,. 

5AE6 

., 5AE_5 
5AE2 .. 

.. 5AE25 
1 

• 5AE26 

5AF28 

5AE21 

11AB82 

llABgg 

llAB86 

11AB9 

11AB87 

11AB80 

11AB89 

11AB60 
.. 

1322 
:; 

1460 
~ 

3 -

GAUGING STATIONS OPERATED INDEPENDENTLY 
BY CANADA OR UNITED STATES 

IN ST. MARY AND MILK RIVER DRAINAGE BASINS 

- 1961 -

Stream and Location 

St. Mary River Basin 

Grinnell Creek at Grinnell Glacier near 
Many Glacier, Montana 

Grinnell Creek near Many Glacier, Montana 

St. Mary River near Babb, Montana 
/ 

St. Mary Lake near St. Mary, Montana 

St. Mary River near Lethbridge, Alberta 

Rolph Creek near Kimball, Alberta 

Lee Greek at Cardeton, Alberta 

St. Mary Reservoir near Spring Coulee, Alberta 

Canadian St. Mary Canal near Spr1ng Coulee, Alberta 

Canadian St. Mary Canal at Drop No. 1 

Magrath Irrigation District Canal near 
Spring Coulee, A ~berta 

Milk River Baein 

Lodge Creek Tributary Buin 

Lodge Creek at Alberta Boundary 

Lodge Creek below Spangler Project 
.. . 

WalbUrger Coulee below Diversions 

Middle Creek near AlbGrta Boundary 

Middle Creek near Battle Creek 

Middle Creek Reservoir 

Altawan ReeerToir near Govenlock, Saskatchewan 

Spangler Ditch near Govenlock, Saekatehewan 

South Fork of Milk River near Babb, Montana 

North Chinook Canal ncar Havre, MontSlna 

Remarke 

c u.s. 

u.s." 
c u.s. 
c u.s. 

Canadac 

a Canada. 

a Canada 

Canada R 

a Canada 

Cana.dac 

a Canada 

a Canada 

Canada8 

a 
Canada 

8. 

a Canada R 

a Canada 

c u.s. 

u.s.b 
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St:ream and LCJC.' tion 
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