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International Joint Commissi.on, 

Washington, D.C., and Ottawa, Ontario. 

Gentlemen: 

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

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

waters of St. Mary and Milk Rivers between the United states and 

Canada, we are transmitti~ herewith a rerort on the operations 

during the irri ~ation season ended October 31, 1957. 

fQ Ma.~c h . 1958. 
(date ) 

Respectfully submitted, 

L. B. Leopold 
Accredited Officer of the United states. 

J. D. McLeod 
Accredited Officer of Her I.Iajesty. 
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Introduction 

The field work incidental to the divialon and administration of 

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

Montana was conducted during the irrigation season of 1957 by representa­

tives of the United states Geological Survey and the Water Resources 

Branch (Canada). 

Dr . L. B. Leopold, Chief ~vdraulic Engineer, United states 

Geological Survey, as accredited officer of he Uni ed States, was repre­

sented in the field b.1 Mr. c . s. Heidel , Staff Engineer, Helena, Montana. 

Mr. J. D. McLeod, Chief Engineer , Water Resources Branch, Dep~tment of 

Northern Affairs and National Resources , acting in the capacity of accredited 

officer of Her Majesty, was represented in the field by Mr. E. P. Collier, 

District Engineer, Calgary, Alberta. 

The wa ters 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 upor. which this report is based were collected 

and compiled jointly for 36 international stations by engineers of the 

water Resources Branch (Canada) under the direction of Mr. Collier and of 

the United States Geological Survey under the supervision of Mr. Heidel. 

nata 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 rynited states Bureau of Reclamation furnished data for 

another 8 canal stattons in Montana. 

Complete data for 51 of the atatione mentioned above are contained 

in the appendix to this report; monthly quantities only for 11 canal sta­

tions in Montana are shown in Table 3, page 2, and Table 7. nata for 4 
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stations caintained by the United States Geolo ical SUrY87 in the ~ ar 

River baain and 4 atationa maintained by Canada in the St. Mary and Mil~ 

River basins are not used for purposes of ~!vision and are not included in 

either this report or its aFpendix. 

The new gauging station, on Rock Creek below Horse Creek near the 

international bo~dary, was constructed late in the 1956 season. 

Reference to this gauging etatinn was made in the 1955 report and 

the 1957 data is included in the appendix to this report. 

This report has been compiled joi~tly by Mr. F. Stermitz and ~r. 

~ . P. Collier. 

Water Supply 

St. Mary River 

The thirty-sixth annual international survey of snow conditions 

on the headwaters of Swiftcurrent Creek, a mountainous area considered 

typical of tne headwaters of the St. Mary River, showed the average snow 

cover at the observation points to be 72.9 inches or 111 percent of 65.5 

inches, the mean for the previous 35 years of record. The water content 

was found to be }4.8 inches or 120 percent of 29.1 inches, the mean for 

the previous 35 years of record. The run-off during May , June and July, 

measured at the gauging station on Swiftcurrent Creek at Many Glacier was 

70 ,360 acre-feet or 103 percent of 68,125 acre-feet, th~ average of the 

previous 34 years of record. 

~he total na ural flow of the st. V~ River at the Intern& ional 

Boundary for the year November l, 1956, to October 31, 1957. was 6c4,627 

acre-feet. Of this total, 545,264 acre-feet occurred durin~ the irri~ation 

eeason, April 1 to October 31. The natural flov durin~ the irriga ion 

season was 92 percent of 589,653 acre-feet, the aver&P.e of the pre 1o s 
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54 years of record. Of the t otal natural flow t here was delivered to 

Canada 429,130 acre-feet , 382,820 acr e- f eet during the irrigation season 

and 46, 310 acre-feet during the balance of the year. 

Milk River 

The estimated natural flow of the Milk River at i ts eastern cross­

ing of the International Boundar,y, during the period March 1 to October 31, 

~~~~acre-feet or 91 percent of 115,500 acre-feet, the estim­

ated average for the previous 45 years of record. 

3astern Tributaries of Milk River 

The fifth annual snow survey in the basins of the eastern tributar­

ies of the Milk River in canada was conducted by the water Resources Branch, 

canada, between February 25 and February 27, 1957. The average snow cover 

at the observation points vas found to be 7.7 inches as compared to 13 inches 

in 1956, 10.4 inches in 1955, 4.4 inches in 1954 and 10.3 inches in 1953. 

The average water content was found to be 2.1 inches as compared to 3. 4 

inches in 1956, 2.8 inches in 1955, 1.2 inches in 1954 and 2.1 inches in 

1953. No attempt will be made to correlate snow cover with subsequent run­

off in the eastern tributaries until data for several more years have been 

obtained. 

The total quantity of water delivered to the United States by the 

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

31, 1957. was 72,270 acre-feet or 48 percent of 149,500 acre-feet, the 

average for the previous 30 years. The quantities delivered to the United 

states by the various tributaries are listed in Table 8. 

During the aeaeon a total of 36,415 acre-feet was diverted from the 

eastern tributaries in Canada t o irrigat i on canals or tor age . !heae diver­

sions are listed in Table 6. The consUMpt i ve use was leas t han the \ot a l 
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divareion shown because of return f l ow from irr ion projec a .. eaaur 

diveraione in Montana amount ed to 11,590 acre-feet. These are listed in 

Table 7. 

Diviaion of ter 

St. Mary River 

The division of the vatera of the st. Mary River was carried out i n 

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 croaaes the in ernational boundary 1 

six hundred and eixty-aix (666) cubic feet per second or leas, 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 international 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 equally between the two countries. 11 

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

following manner: 

(1) Daily recorda were obtained at the following gauging and climatolog­
ic stations: 

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

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

J. St. Mary River at International Boundary (Quanti y delivered 
to Canada). 
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4. Evaporation and Precipitation station near Babb, Montana. 

(2a) When water was being etored in Lake Sherburne , the natural flov 

of the s t . Mary River at the international boundary was cons idered 

to be the sum of the quantities measured a t gauging stations 1 , 2 

and 3 above. This sum is the total of the United States stor age 

and diversion and the quantity delivered o Canada. 

(2b) When water was being released from Lake Sherburne , the natural f l ow 

of the st. Mary River at the international boundary vas computed 

by adding the quantities measured at gauging stations 2 and 3 above, 

and subtracting the quantity measured at station 1; that is, the 

nat ural flow was considered to be the s11m of the quantity diverted 

in the United States St. Mary Canal and that delivered to Canada 

r educed by the quantity released f r om Lake Sher burne . 

(3) In order to synchronize Lake Sherburne operations with flow quanti­

ties at the international boundary, a two-day time lag was applied 

to data from station 1. 

(4) The natural flow of the St. Mary River having been det ermined,. 

the division of its waters was carried out in accordance with t he 

above Order. 

{5) Computed evaporation loeses f r om Lake Sherburne were treated a s 

storage by the United states. 

During the irrigation s eason, 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 ahare could be adjuated by a eub­

sequent delivery to canada of an equivalent amount at the earliea opport 1 T· 

No such adjustment vas made during the 1957 seaaon. 
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Regular interim reports on the progreas of the division of the 

natural flow at the international boundar,r were made to interested agencie s 

throughout the irrigation season. 

During the non-irrigation season, November 1, 1956, to March 31, 

1957, no interim reports were made as the onl~ United States use during thia 

period was storage in Lake Sherburne where the contributing drainage area 

is only about 13 percent of the total area of the St. Mary River drainage 

basin in the United states. 

The United States St. Mary Canal was operated between April 20 and 

October 3 and water was delivered to the North Branch of the Milk River 

from April 22 to October 6. 

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 eventu­

ally become available to Canada. The discharge of 172,390 acre-feet which 

passed the gauging station on the United States st. Mary Canal at St. Mary 

Crossing between April 20 and October 3 was considered to be the quantity 

diverted from the st. Mary River b~ the United States. A total of 165,684 

acre-feet was delivered to the North Branch of Milk River at Hudson Bay 

Divide during the s eason, from where it was conveyed to irrigation projects 

in Montana via the Milk River. 

Storage in Lake Sherburne waa 8,450 acre-feet on October 31, 1956, 

and had increased to 21,080 acre-feet by March 31, 1957. and to 58,500 acre­

feet by July 9, 1957. Thereafter, water was released at varying rates of 

flow until the end of the season. On October 31, 1957, the storage had been 

reduced to 9,950 acre-feet. 

Canada diverted 327,706 acre-feet of water from the st. Mary River 

Reservoir in 1957 as measured at the Canadian St. Mar.y 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 F~stern Cro sing vas e 

in 1957. 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 vas delivered to the United States. 

Eastern Tributaries of Milk River 

Minor Diversions 

There are a number of small diversions from the eastern tributaries 

of Milk River in Saskatchewan for which only estimates of the quantities 

diverted are available. These estimates were provided by the Water Rights 

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

individual irrigators . It is considered that the quantities diverted do 

not ju.tit,y the expense of gauging these small diversions. These estimates, 

being incomplete and of doubtful value, are not used in the Frenchman River 

and Battle Creek division computations in Tables 4 and 5. except as an ad­

justment to the totals for the season. The estimated quantities reported 

to date for 1957 are, however, shown in Table 6 and also detailed in the 

appendix to this report. 

Battle Creek 

Computation of the natural flow of Battle Creek at the international 

boundary was initiated in 1956 and formal division in the field began in 

July 1956. The 1957 season vas the first full season in which a formal 

division was carried out. The computed natural flow of Battle Creek at the 

international boundary for the period March 1 to October 31, 1957, was 27,487 

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

of this division are shown in Table 4 of this report. Canada used 8,846 

acre-feet, including an eetimated 1,234 acre-feet in minor diveraione aa 

detailed in the appendix, and deliTered 18,641 acre-feet o the United states. 

Frenchman RiTer 

The computed natural fl~w of the Frenchman River at the international 
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boundary for the period March 1 to October 31, 1957, vaa 38,848 acre-fee • 

of which each countr,y waa entitled to fift7 percent. The details of this 

division are shown in Table 5 of this report. Canada used 12,326 acre­

feet, including an estimated 1,521 acre-feet in minor diversions as detailed 

in the appendi~and delivered 26,521 acre-feet to the United States. 

Lodge Creek 

canada diverted or stored a total of 6,703 acre-feet in the Lodge 

Creek basin during the period March 1 to October 31, 1957, and delivered 

19,86o acre-feet to the United States. The canadian use mentioned above 

includes 1,764 acre-feet diverted into the Spangler ditch near Govenlock, 

4,830 acre-feet stored in Middle Creek Reservoir and an additional 109 acre­

feet in minor diversions as detailed in the appendix. 

Description of Tables 

The eight tables accompanying this report show the total water 

available in the st. Mary and Milk River basins, the manner in which it 

was divided and the use made by each country of its share during the irriga­

tion aeaeon. 

Table 1 deals with the natural flow of the St. Mar,y River at the 

international boundary and its division. It comprises seven pages , one 

for each month of the irriPation season. The table shows the computed 

daily natural flow and each country•s share thereof. It also shows the 

recorded flow at international boundary and the quantity diverted by the 

United State~. 

Table 2 1s a summary of the mean monthl7 natural flov of the st. 

Mary BiTer at International :Boundaey. 

Table J, Page 1, (upper table), shove the onthl~ d1 charee of 

the st. Mary River at the International Boundary. the contributions b,y 
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Lee and Rol ph Cr eeks in Canada and the total ava ilabl e to C&r.a da at t he 

St. Mary Reservoir near Spr ing Coulee . 

Table 3, Page 1, (lower table), shows the monthly disposition made 

by Canada of its share of the natural flow of the st. Har.y River at the 

international boundary. 

Table 3. Page 2, (upper table), is a summary by months of the dis­

~osition of the United St~tes shnre of the natural flow of the St. Mary 

River at he international boundary. It shows the quantities stored in or 

released from Lake Sherburne, the quantity diverted to the United States 

st. Mary Canal for delivery to the Milk River basin and the unused portion 

of the United States share. The table aleo shows, by months, the measured 

discharge of the Milk River at Eastern Crossing. This discharge is the sum 

of the natural flow of the Milk River above its eastern crossing of the 

international boundary and the water diverted from the st. Mary River basin 

in the United states. T~us it represents the total quantity available to 

the United States from the two basins during the irrigation season of 1957. 

Table 3. Page 2, (lower table), 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 Nelson Reservoirs were furnished 

by the Milk River Project of the United States Bureau of Reclamation. 

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

of the Battle Creek at the international boundary. This table consists of 

three pages. Page 1 shows the Canadian diversion to Cypress Lake; Page 2 

shows the Canadian diversion to irrigated landSi Page 3 above the total 

quantity used b,y Canada, the natural flow of Battle Creek at the international 

boundary, the quantity delivered, the United States share and the excess 

quantity delivered to the United States. 
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Table 5 is a compilation, in ten-dq periods, of the na ural flow 

of the Frenchman River at the international boundar,y. Thla table conaiata 

of three pages. Page 1 shows the quantity used by canada in CJPress Lake 

and the East End 1 rrigation proJect; Page 2 shows the quant 1 ty used b7 

Canada in the Val Marie irrigation proJects; Page 3 shove the total quantity 

used by canada, the natural flow of the Frenchman River at international 

boundary, the United States share thereof and the quantity delivered to the 

United States. 

Table 6 summarizes the available information on the diversions from 

the ~stern Tributaries of Milk River in canada in 1957. 

Table 7 shows the available information on quantities diverted from 

the Eastern Tributaries of Milk River in the United States in 1957. 

Table 8 shows the measured monthly run-off, in acre-feet, of the 

Eastern Tributaries of Milk River at the international boundary for the 

period March 1 to October 31, 1957. 

Following the tables is a list of the gauging stations operated 

jointly by Canada and the United States in the Milk and st. Mary River drain-

age basins in 1957 and a list of other gauging stations in these basins 

operated independently by either the United States or Canada. A map showing 

the location of all these stations is included in this report. 

Appendix 
; 

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

tains the result of discharge measurements, sumoary of month~ discharge 

and the daily gauge height and discharge data for 51 gaU8ing station oper-

ated during 1957 in the St. Mary and Milk River drainage basins. Details 

of the Canadian minor diversions, as grouped in Table 6 of the report, are 

included. 
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season seaaon I 

Nov.-Mar. Apr . -oo\ . l ov.-Gct. 

65 ,235 I 
•• 65. 235~ , ' 

57 .965 837.816 895.181 
6. 361 555,162 651.523 

39 ,128 461 ,845 500,973 
51.592 511,287 562,879 

124.082 786,0lt8 910,130 
62~~)6 8'U.793 904 229 
..,0.247 836,023 906:2~ - -

101.355 541.914 643.2 9 
97,632 673 ,2112 T70, 874 

58. 340 503. 732 562.072 
70,054 688,735 758.789 
58 .564 530,307 588,871 
83, 970 530 .287 614,2')7 

109 ,773 789,108 898, 881 

58.827 654. 520 113.347 
I 

91,256 511, 779 6o),035 
49,684 386.479 4)6,163 
61,025 579.97.3 64o,998 
72 ,117 6)6,167 708,284 

64, 657 565,88o 6}0.537 
46 ,975 583 ,224 6)0 ,199 
51,4o6 520,145 571,551 
76.748 720, 710 799 ,458 
4t ,289 371,849 4cn, l 38 

74,692 935 .423 1,010,115 
112,237 734. 376 846,613 
66.375 427, 377 493.752 
48,323 r:j J5. 575 583 ,898 
33 ,803 373.888 412,691 

70,869 515,819 ;86, 688 
'j2,6 9 64) ,242 695.931 

16? . 2;::.s.. 629.044 794.265 
1)&,516 467.568 6o4,o84 
29.320 414,845 444,665 

Jl; ,044 500 ,701 534,745 
64 , 641 r;n ,9B3 6}6,624 
5 , 655 4o2 , 996 462,651 
~.346 364,056, 4o2,4o2 
32,902 334,846 367.748 

,098 535,668 629.766 
63,939 675 . 767 739.706 
36,109 318,121 354,2,30 
46. 1 505. 676 552 ,123 
77,246 535.571 612.817 

85 ,228 624,962 710, 190 
71 ,286 725,024 796. 310 
35.~1 456.637 492 ,058 
95,165 766,778 861 ,943 

141,779 885 ,233 1,027,012 

82,,62 517,0 3 599.455 
~. 638 786. 96o 849.598 
62 , .,29 795. 874 858. lw) 
7q . ·,~ 589.739 669. 459 
tl~. 750 652.395 741,145 

I • ),:. 3 J 5. ·64 , . .:;4, '127 

71 ,1~ 588,846 659 .986 

-



or s • V P. 
__ ...:;..:o_1._ __ 

ate.x- Availa'Ue to Oanad8. at Spri~Y: . .9_:"l l.!l~_: 
(Acre-feet) 

I ---
I st. ).~817 RiTer Rolph Creek I ee :; ee'c 

Month +ln~-_:Solllldary .Kimball l.i ardeton 

- ~ ... 

April 11,850 l,08o 3.650 
Ma7 I 152,800 861 15,870 
June I 13].,200 394 7.J70 
Jo.ly 36,850 98 1,490 
Aug at 22,68o 137 559 
September 12,220 108 681 
October 151190 158 _1_,_~-

!otal 382,790 2,8)6 31,300 
- - ---

ater U• ed 1n st. 

T ble 
hs C 

1'otA.l •· 
nl:Jl n 
SJ?r 1.ns r: 

16,580 
169,531 
138,964 
38.438 
23,376 
13,009 

I 11,028 _l_ -
I 
' 416,926 --'--

.1..-

08 

Canada' a Share 
Natural Tlov: 

Ce.nadian st.. 
~a.ry Canal: 

Magrath I.D. Total AV~.i.!lll.bi 
Canal: , Diverted Stornp 

onth Int. Bounu17 Spring 
Couloe 

Spring to f r o 
Coul~e S.M. P. D C nadn ~ 

... h.&.r 

A ril 12,2JZ 0 0 
)o!ay 119,986 48,85o 914 
June 97,589 72.970 1, 720 
Jul.T ~3.361 68,610 ),900 
J.ugut 22,~ 62,26o 2, 990 
Sept ber 13,5)1 41, no 1,~6o 

------~o_c_t_ob_e_r ____ -b------l~5~,3~l2-----+---2_1~,88 __ o ____ ~----~382 
~otal )24,015 316,~ 11,)66 

0 12,212 
9.7 l0,2Z2 

1 ,690 22,899 
72,510 -29 149 
65,250 3.226 
43,2)0 -29,699 

~ __ 2_2_,;,_2_62----lf---- _6, 950 

327.706 - ),691 

Stor q;e in St. 8Z7 R HX"Voir March 31, n. 3599.75 • 171.800 acr.-~ 
Oc ober 31, iln. 3592.99 • 1~.900 acn-f' .. , 



F ' • 
! . 1' 

:ro 

--- --- .u. River ~aP.•:1 

: {te n1v;it-;:r- -- -- .. -- r '3ao·i:ro-..i-
~.to nth S a~ s ,. :.r;e Altt~la~le to 'Flow a 

Share f .,. Ur.. iUVE'r 
·~ll.eer. 

'":aatern 
lat. fl - !.v ...... C>:l ~~!., ,..~ ..-- - - - 8,o6j -

\pril 4,175 1,468 5,000 7,707 - 36o 25,390 
May 99,473 29,482 101 70,092 37,261 32.831 61,64o 
J:.llle 77.742 9.991 2,093 69,844 36,214 33.630 48, 4oo 
~u1~~ 22,883 4,546 11,155 29,492 36,006 -6,514 33,44o 
}. . . 7.367 0 28,264 35,631 34.975 656 33,94o 
-.~e.:-·· 4,512 1,839 15,874 18.547 19.862 -1,315 27.350 
\J c • • _5.096 5,21[ 0 - 121 4 - _122 1.:rco ---
.ota.l 221,248 __2!.5~~ 62,487 231,192 172.389 58,803 237.530 ----

.l u.rtil 1 ~~w o~ ~il "' -r l...lC.. .. ro~ St. Mary ~ivb~ Esoln. 
r .r e q.a.tlt1~~ Br~ correcte ~~r 

~n ~ -~ ~~ rb~rn~ oa Maret ;1 e 

Ucto ... er ... 1 =--

.) l •• 

5t-:>-:- co lr on March :;1 

21,080 acre-feet 
9,950 acre-feet 

110,200 acre-feet 
57,550 acre-feet 0 rtt/b"r ) 1 _ 

:_·v ~ SI ~ , I r . !T .. 
. :I 

~ S""A. ~i) , ... 7 

A • ~-fee~ 

FOrt--
Month oelk:n.1p Parad~ce ~:ar •ull1 Barl - Ar'" .1r;y Dodso. De "n 

Can'll 'ana:!. ...,ana , 
'ar" ·o .. t. . .. -- -

A ri. 1,930 595 555 1,210 10,570 
May 15,230 6,550 5,otw 1,,320 4,820 4,920 11,8oo 
June 14,590 ;,810 3.330 1,210 6,540 4,520 14,68o 

.l;.r 19,810 8,020 5,24o 1,620 5.56o 5.450 16,62o 
• 16,100 8,050 4,720 830 6,390 4,920 19.980 

sey,•. 8,790 6,390 1,150 226 1,890 .3.56o 15,96o 
Oct. 3,420 543 317 1,530 5,26o 
.:ov. l .. l5P 
Total 79~870 35_.363 20,392 5,206 ~.}~ 26,110 96,020 

Stor # • 1. 49,4110 acre-teet • 
• 54,68o acre-teet 

y 
' 

[ ... 1&. "'r~t· l 
e.n""1'1 

-
14,86o 

5.810 55.490 
5.910 56,590 
9,010 71.330 
7,4JO 68.la2o 
5.950 ),916 
5.830 16,900 
2,98Q 4-,l]Q 

42,920 331,636 



.. 

Dl:l'£'41 NATION OF B~ FLO Ol BA 
• '!' I . A: IO .C.. BOU1rnlRY 

1~57 

'rable 
Page 

:Jheralon o Cr;; ess TAke 
~ titie• 1~ Second-toot 

Fer!o'J- at---.---.._'W_e-et ---, • -.,ost --1-----'--=----r--- ·----r---;et ___ _ 
:nternat1ouA-l !n• ln lo Divers i on 

:Boundarj' Cl'lr..nl to C#~resa 

T"-b . 2 "1 - "llr. · 

:\r • ;, - Mar. l • 
Mar.l~ - Mar.25 
Mar.26 - Apr. 4 

A:pr. r; - A}lr.: 
Ap • .L5 - Apr.&!~ 
Apr.~5 - May !J 

~1!)' ~ - ~ y '14 I 

May 5 - M.t.} ~fj 
May ~b - June '+ 

.jUL.~ 5 -.: Wl8 l'' 
Jur..e 15-Jur.e 2 ~ 
J!lnO ~5-Jt:.ly 4 

July 5-July 1 
J .ll:V 1~-.. uly c., 
.Ju.l .:;b-Al,Af.;. 4 

} . ') - .l .111 
A~.l:.> - A· ·.Z5 
!Jlg.26 - Se ... ·t 

SOJ.t. 5-Sept.l4 
Se1 t .15-Se):ot. 24 
Se;. •• 25- Oc • 4 

Cct . ~- Oct.l4 

.11 

JIU 
111 

1.0 

371.0 
89).0 

2,719.0 

20).3 
71.3 
lf-9.2 

48.7 
41.8 
46.6 

45.2 
39.3 
42.0 

IW.7 
6).1 
1.6 

o.o 
lf11 
1111 

1111 I 
I 

Oct.l5 -oct.25 l 1'11 j 

11 

:rru 
1111 
JJU 

35.8 
~.1 
1.9 

66.8 
77.6 
54.5 
49.6 
43.4 
49.2 

50.1 
)6.5 
37.4 

37.~ 
58.8 
1.5 

1.5 
0.1 

111 

o.o 

•n 
B11 
111 

+ 1.0 

I + 3)5.2 
+ 888.9 

1 + 2,111.1 

+ 
I -

I 
I -

. -, 

+ 
+ 

• + 
I + 

I -

1)6.5 
6.3 
5.3 

0.9 
1.6 
2.6 

4.9 
2.8 
4.6 

).) 
4.3 
0.1 

1.5 
0.1 

lf11 

o.o 
J.J 
4.) l 

).) 

··---- _!·~-~ ..., ··"-;; - oc~.31 I •11 , . - - ----------.....------ ...__ 

Tcto.l 

Acre-feet 

4,676.8 
9,276 

61).8 
1,217 

111 

!111 
Jlil 
:111 

1.0 
o.4 

319.2 

111 

lf11 
1111 

+ 1.0 

+ JJ4.2 
+ 888.5 
+ 2,.397.9 

91.1 + 45.4 
151 .. ~ 
4)6.5 

1115.1 I 
431.2 

313.0 
98.0 
27.8 

89.8 
744.3 
71).0 

388.6 
63.5 
gs.o 

100.8 • 
85.2 
22.0 I 

3,729.0 
7.396 

31).9 
99.6 
)0.~ 

94.7 
741.5 
708.4 

385.3 
59.2 
94.9 

102.3 
85.3 
22.0 

o.o 
).3 
IJ.) 

+ 33lf.o 
+ 662 





-------- -
er!'Jd a 

·o rr,atlonal 
Bo~'lnry 

Feb.23 M lT. 

Mar. 5- Msr.H 
Mar.l5 - : r. '"'5 
Mar.26 - ;..,.r. 

.... 5 - Apr. 
AJ,~r.l­

A,pr.~ - ~a~ 

1111 

Jlil 
1l 

+ 1.0 

+ 334.2 
+ 888.5 
+ 2,397-9 

Hay ' - I, y :. + 45.4 
151.4 
436.5 

M 7 1') Ma;; ._r: 

(a:; ""' - • ~ 4 

J e '5 -J•me ta 
J 0.:: l - '.l c; .. 

une i~ Tuly 

.;uly ~ ,.r y !4 
Jttl;r l?~.;l.Al)' 21) 

u.l:t ~·-A • 

Au;r. 5 - A• ...... 
Aur.lr::; - A'&:. Gs., 
A • 26 - ez t.<+ 

3 t. '-SAt>t.l<t 
s • . ?-s p ... ch 
sept.25- ~c • 

Cct. ~ - Oct, L-. 
Ol!t.l - , ,._ 

':o a) 

Acr,.-feet 

• • ... ..~_:_._ 

+ 
+ 

313.9 
99.6 
30.4 

94.7 
741.5 
708.4 

385.3 
59.2 
94.9 

102.3 
85.3 
22.0 

o.o 
3.3 
4.3 

334.0 
662 

1 Sera 

"' r 11 • 

Bil 8.0 + 8.0+ 4.0 + 

B11 Iil 20.0 + 20.0+ 10.0 + 
Bil Ill 1~.5 + 154.~ 77.2 
47.5 + 48.5 1,645.0 + 1,693.5+ 846.8 + 

99.5 + 433.7 1,355.0 + 1,788.7~ 894.4 + 
75.5 + 964.0 471.9 + 1,435.9.+ 718.0 -

166.2 + 2,564.1 1,34o.5 + 3,904.6+1,952.3 -

189.9 I + 
384.9 + 
459.4 + 

275-9 -
172.5 + 
41.4 + 

41.4 
455.3 -
46o. 3 -

274.1 -
76.5 + 
76.2 -

125.9 + 
63.6 -
17.6 -

235.3 1,413.0 + 1,64B.l+ 824.2 + 
233.5 373.4 ~ 6o6.9* )03.~ + 
22.9 176.8 + 199. 7• 99.8· + 

JB.o 
12.9 
11.0 

53.3 
286.2 
248.1 

111.2 
17.3 
18.7 

23.6 
21.7 
4.4 

220.0 + 
317.1 + 
268.7 + 

185.2 + 
252.2 -
222.0 -

162.4 + 
101.1 + 
15.7-

39-5 + 
90.3 .. 

105.7 .. 

182.0+ 91.0 + 
390.0+ 195-~ + 
279.1+ 139.8 + 

131.9+ 
34.0-
26.1-

51.2+ 
118.4+ 

3.0-

63.1+ 
68.6+ 

101. )+ 

66.0 + 
17.0 + 
13.0 + 

25.6 + 
59.2 + 
1.5 + 

31.6 + 
34.3 + 
50.6 + 

4.0 

10.0 
77-3 

798.2 

460.6 
246.1 
611.8 

588.8 
70.0 
77.0 

129.0 
122.1 
128.9 

119.2 
269.2 
235.0 

136.8 
41.9 
17.2 

7-9 
56.0 
55.1 

!lil o.o 92.9 + 92.9+ 46.4 + 46.5 
liil 3. 3 

0.1 - 4.2 
-- -1--

3.503.7 + 3.837-7 
6,949 + 7,612 

204.8 + 201. 5+ 100.8 + 1o4.o 
162.7 + 158.~ 79.2 + 8J~5 

9,398.4 +13,236.1 +6,618.1 + 2,780.3 
18,641 +26,253 +13,127 + 5,515 

Fs 1me t •ll! acre- • t>"' :l t q,, r 
c..ive-:-e1cn3 i • 1·~ h. n .:p 11 iy • 
thi ra ort. 

8.8.lJ9 



RIYr~R 

--- ------

- 10 0 0 0 0 10.0 
1 1 - 2 0 0 0 17.0 
>"' - ~1 0 4 I 0 0 17.0 <-

I 
1 pril 

ao.o I I 
38 I I 106.0 - 10 10.0 I 0 0 + 

1 - 20 ~0.4 437-9 24 0 0 + 6.5 
"' - ~') 986.1 : lfo.2 : 238 I 0 0 + 1,183.9 c;.l 

I I J.f.~ I I 
1 - ~n m.o 25.5 487 I 0 0 + 1,252 5 

1 "' - 20 88.5 92.2 I 7IJ )2.) 9.7 + 92.9 
11 - 31 31.9 : 87.2 I 139 319.8 i 95.9 f + 29.6 

I I June I I 
1)4.9 1 9.2 I 

I .. - 10 74.5 t 235 449.6 I + 14.4 I 

11 - 20 0 I 499.7 187 397.2 I 119.2 34.7 
21 - 30 0 50.o 1 14 192.9 1 51.9 + 71.0 

I 
.. T ly I I 

I I 
46.2 I + - 1 I 0 8.2 6o 153.9 I 39.5 

11 - 21 0 6.4 28 38.6 I 11.6 I + 48.6 
1 - '1 I 0 4.0 69 114.6 I ]4.4 , + 7.4 

. up;. I 582.0 ua 76.2 1 - 1 () 0 253.9 . - 522.3 
4 - 20 I 0 1 9.0 I 1 202.2 &>7 6o8.5 
21 - 0 292.7 269 217.7 65.3 4o9.3 
.:>ept. l l 1 - 10 I 0 4.4 I 8 27.9 8.4 + 7.1 
1 "\ 0 ~-B I 3 0 0 o.8 ..... 

' ~1 - ') 0 .9 11 0 0 + 6.1 

"'"' I 
1 .. I 

0 0 - + 
11 0 0 

A 0 ... -----
ot~ 2 llo7.1 J,o44 .. o l 1o6 915 

J.'eJ n g.82 12. .51 313 
ere-fee 4,71 6,038 2,194 1,815 



D.::.TERl~IliATI I . 
4 

A 

Water used b.Y · n da at · al Marte 
antitiea in second-foo~ Da a 

Datf; at Vu.l i 
Int'l O~t:ll 

Boundary stored'Rla'd 

?:arch 
1 - 10 )6 0 29 0 0 • 7.0 

11 - 20 4 I 0 ~ 0 0 • 28.0 
21 - 31 I 66 0 1,2)0 0 0 ,+1,296.0 

I 
A.pr11 I 

1 - 10 127 0 1,079 0 0 1+1,206.0 
11 - 20 97 0 86 0 0 - 11.0 
21 - 30 438 0 )6o l 0 0 I• 798.0 

' May 
1 - 10 189 10.1 I .301 0 J.O'- 1o4.9 

11 - 20 ' 2la.o )42 138.3 106.0 ~ + 592-3 
21 - 31 94 32 .6 I ' 1,155 667.0 297.5 - 554.9 I 
.rune I 

i 
1 - 10 39 214.2 I 1,102 I 661.0 I 262.6 ,- 528.4 

11 - 20 78 90.4 528 530.2 186.2 - 15.6 
21 30 n 96.5 251 237-3 I 59.7 - I 100.1 ,+ 

• ru1y • 

I I 
1 - 10 59 15.9 32 93.8 32-9 ~+ 103.8 

11 - 20 9 ~-8 • 233 197.2 68.4 ·- 64.4 
~1 - 31 330 

t 

·1 I 340 I 373.6 215.5 1- 167.2 i 
Aug. I I I 

376.7 18o 212.6 176.8 ;+ 1 - 10 2 I I 230.5 
11 - 20 213 205.0 131 194.1 119.7 •• 623.4 
21 - 31 241 I 71.2 15 175-3 74.0:+ 398.5 

I 

Sept .. 

I 
I 

1 - 10 16 25.2 8 I 67.3 27.8 + 4o.7 
11 - 20 10 

I 19.9 24 66. 9 26.0 + 26.8 
21 - 30 19 21.2 . 

20 I 0 6.4 '+ 13.8 
Oet .. 

1 - 10 ~ 0 31 0 0 t 77.0 
11 - 20 23 

I 
0 57 0 0 ': ao.o 

21 - ~1 652 t!__L __ 73Q_ 0 0 ]8 .. 0 ---.: -~-
_ _.__ 

Total 1 .628 1,2lto 2,061.4 4,070 4,218 3,614.6 1,702.9 +4,213 .. 1 
Mean 6.~ 5 .. 06 8.41 16.6 17.2 14.8 6 .. 95 17.2 
A.c re-t'eet3,229 a.~ 4,o89 8,073 8,366 7,169 3.318 +8,357 



7 

!l - :reii~-... 
0 Shar 

--- - - - ... -
10.~ + 7.0- 3.0 lK>.o 37.0 18.5 + 21.5 
17. + 28.0 + 11.0 110.0 121.0 6o.5 + 49.5 
17.0 +1,296.0 +1,279.0 2,393.0 3,672.0 1,836.0 + 557.0 

A:pril 
108.0 +1,206.0 +1,314.0 l - lO + 1,531.0 2,845.0 1,422.5 + 108.5 

ll-2J + 6.5 - 11.0 - 4.5 2,962.0 2,957-5 1,478.8 + 1,483.2 
21 - +1,183.9 + 798.0 '+1, 981.9 3,188.0 5,169.9 2,585.0 + 6o3.0 

M.e.1 
l - 10 +1,252.5 - 104.9 + 1,14 7. 6 924.0 2,071.6 1,035.8 111.8 
- - 2C + 92-9 + 592.3 + 685.2 194.4 879.6 439.8 245.4 

21 - 31 + 29.6 - 554.9 - 525.3 698.1 172.8 86.4 + 611.7 
I 

J'm" 
l - 10. + 14.4 1- 528.4 - 514.0 ~.6 30.6 15.3 + 529.3 

-1 - ZJ ~-1 - 15.6 - 50.3 327.0 276.7 138.4 + 188.6 
~l - 3 I + 71.0 + 59.7 + 130.7 150.4 281.1 14o.6 + 9.8 

Jul)' 
1~.8 + 143.3 81.4 224.7 112.4 l - l + ~-5 + 31.0 

11 - ~v + .6 .4 - 15.8 25.4 9.6 4.8 + 20.6 
21 - 31 + 7.4 - 167.2 - 159.8 61.6 - 98.2 - 49.1 + 110.7 

AUr', 

l - 1\... - 522.3 + 230.5 - 291.8 25.6 - 266.2 - 133.1 + 158.7 
l. - 2l I - 6o8.5 + 623.4 + 14.9 4.8 19.7 9.8 5.0 
21 - 31 I - 1K>9.3 + 398.5 - 10.8 13.5 2.7 1.4 + 12.1 

Sept. I 7.1 : + lK>. 7 + 47.8 61.6 30.8 1 - lC + 1).8 17.0 
1 - 2 I - o.8 + 26.8 + 26.0 8.1 )4.1 17.0 8.9 
r,; - + 6.1 , + 1).8 + 19.9 17.3 37.2 ' 18.6 1 .. 3 ., 

Oc • I 

1 - 10 + 0.3 1 + 77.0 '+ 77-3 6.4 ' 83.7 41.8 35.4 
ll - 20 I - 4.4 + 80.0 75.6 2.0 77.6 )8.8 36.8 
21 - 3' 9~ + 78.0 ~ 68.7 48.8 117.5 58.8 10.0 
Total +1,2 -.5--+"4,21).1 +5,"1147.6 13,311.2 i8",8ia:s- 9,lto9.6 + 3~6'1.6 

ean 5.04 17.2 22.2 54.6 76.8 )8.4 16.2 
Acre-feat +2,449 +8,357 +10,8<>5 26,521 37.327 18,664 + 7.858 
Est c Jnat od. r - t .'0" 

detail a l.n :;rend1.x 
to t.:t-.1, r n. 1 1 -~·221 

12,326 38,848 



DIVERS IONS FROM THE EASTER."i 'l'RI'3UTARIES 
OF MI LK RIVER I ll CA.! ADA 

1957 

~uantities in Acre-feet 

Lodge Creek Tributary ~asin 

Middle Creek near Alberta Boundary 
Released to Lodge Creek from Middle Creek 

Reservoir 
Spangler Ditch near Govenlock 
Estimated return flow from Spangler Ditch 
Total of 12 Minor Divers~ons Detailed in Appendix 

-r:. -1 n I ~1 1 v b S' f ~ 
a - Total flow of this station stored in Middle 

ReserToir. 

6,36o& 

1,5)0b 
2,520 

756 

Creek 

b - Released from Middle Creek Reservoir via Bedford Slough. 

c - 1350 acre-feet diverted by Mitchell Ranching Co. and 
listed as a Minor Diversion in Appendix is included in 
Middle Creek near Alberta Boundary. 

Table 6 

4,830 

1, 764 
1Q9C 

6,703 

(Lodge Creek at International Boundary = 19,86o acre-feet) 

Battle Creek Tributary Basin 

Diverted by Cypress Lake West Inflow Canal 9 ,276 
Returned by Cypress Lake West Inflow Canal Drain 1,217 
Returned by Cypress Lake West Outflow Canal 7,396 8,613 
Vidora Ditch near Consul 2,712 
Richardson Ditch near Consul 2,493 
McKinnon Ditch near Consul 1,858 
Stirling and Nash Ditch near Consul 2,864 9,927 
Estimated Return Flow from Irrigated Landa 2,978 
Total of 44 Minor Diversions Detailed in Appendix 
Total Diverted by canada 

(Battle Creek at International Boundary = 18,641 acre-feet) 

Frenchman River Tributary Basin 

Belanger Creek Diversion to Cypress Lake 
Returned by Cypress Lake East Outflow Canal 
Stored in East End Reservoir 
Released from East End Reservoir 
Stored in Val Marie Reservoirs 
Released from Val Marie Reservoirs 
East End Irrigation District Canal 
Val Marie Irrigation District West Canals 
Val Marie Main Canal 
Estimated Return Flow from Irrigated Landi 

4, 762 
4,089 
7. 169 

Total of 43 Minor Diversions Detailed in Appendix 
Total Diverted b,y C&nada 

4 ,774 
6,038 
2,194 
1,815 

11,302 
10,826 

(Frenchman River at International Boundary • 26,521 acre-feet ) 

663 

6,949 
1,234 
8,846 

- 1,264 

379 

476 

12, 325 



MEASURED DIVERSIONS FROM THE EASTERN TRIBUTARIES 

OF MILK RIVER IN THE UNITED STATES 

1957 

(Q,uanti tiee in Acre-feet) 

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

Lodge Creek 

North Chinook Canal 668 3,300 1,550 131 0 0 0 

Battle Creek 

Matheeon canal 
PumpiD.~; 

Frenchman River 

J'r nchman Canal 0 480 1,070 1,570 1,430 804 39 

Total 

a - Stage discharge relation indefinite; discharge, estimated on basis of 1 discharge 
measurement, engineer's notes, and appearance of the gage-height graph. 

b - Eatimated uae by pumping from Battle Creek to land under the Matheson canal. 

Table 7 

Oct. Total 

0 5.650 

al4o 
b410 

0 5.390 

11,590 



M neured Run-off of Eaetern Tributariea of Milk River 
at International ~ouDdnry 0 p rt, 1 i.tarch. t.o Octo 'ber, 1 57 

__ \.. ·_-~~itS_! 1!: Acre- t.) --- ----
I 

l I I S'rrl!~ M ell April May Jrme J 7 AUf.:. s pt. Oct. Total 
- ' 

' 
Lo . Cr eA 1,110 15,940 2,450 362 1.8 0 0 0 19,86o 

45 6. 8.9 
I 

'io dpile r::oulee 1,210 ' 2.8 . 0 0 0 1,270 
I 

~nttle Cre ..- l,06o 6,950 5,650 1,56o 1,350 687 406 988 18,650 

Lyon& Co ll r 36 I 965 0~ 0 0 0 0 0 1,000 

llr. Jla t le Cr. 165 632 o.q 0 169 0 0 0 966 
I 

hite n cr CreeK 75 39 13 ' ).6 o.o o.q o.o 2.0 1.33 

J'T 'lCl1 . 1vor 5,040 15,240 J,6oo 2,030 334 87 78 11) 26,520 

~· . ch 19 32 0.4 0 0 0 0 0 51 

Hor 290 37 I 01 o.o 0 0 0 0 3~7 

Ro k ,r 1,630 1,270 345 155 I 16 0 9.5 63 ),490 I 

- J 
9,470 42,315 112,064.7 4,119.5 1,873.6 774 493.5 1,166 7.2!270 ----



Map Index 

5AE27 

5.Uo.5 
5AEo.9 

5AEo.6 
5AEo.2 

5AEo.3 

11AAo.3 

llA:B 
27 

GAIDING STATIONS OPERATED JONI'LT BY 
CANADA AND UNl'l'ED STATES 

IN ST. MARY AND MILK RIVER DRAINAGE BASINS 

- 1957 -

Stream and Location 

St. Mary River :Basin 

St. Mary River at International Boundary 

Swiftcurrent Creek at Many Glacier, Montana 

Lake Sherbo.rne at Sherburne, Montana 

Swiftcurrent Creek at Sherburne, Montana 

United States St. Mary canal at St. Mary Crossing, 
near Babb, Montana 

United States St. Mary Canal at Hudson Bay Divide 
near :Browning, Montana 

Milk River :Basin 

Milk River at Milk River, Alberta 

Milk River at Eastern Crossing of International 
:Boundary 

North :Branch of Milk River above st. Mary Canal, 
near :Browning, Montana 

North :Branch of Milk River near International :Boundaey 

South :Branch of Milk River near International Boundary 

Whitewater Creek near International :Boundary 

Lodge Creek Tributary Basin 

Lodge Creek below McRae Coulee at International 
:Boundary 

:Battle Creek Tributary :Basin 

Battle Creek above Cypress Lake West !nfiov Canal 
near West Plains, Sa&katchewan 

:Battle Creek at International Boundary 

Remarks 

Int.a 

Int.a 

Int . a 

Int.a 

Int.a 

Int. a 

Int . a 

Int. a 

Int. 8 

Int. a 

Int.a 

Int. a 

In.t.a 

Int. a 



Map Index 

lUBO.l 

lU:S0.3 

llAB75 

ll.AJ378 

ll.AlJ77 

1Uc
37 

ll.A064 

11A06o 

ll.A018 

lUO 
55 

lUO 
52 

llAO 
1 

11A063 

11Ac
65 

11A056 

ll.A054 

lL\041 

ll.AE 
0.2 

ll.AE 
o.6 

ll.AE 
O.J 

ll.AE 4 o. 

- 2 -

Stream and Location 

Battle creek Tributar.y B&ain 

Woodpile Coulee near International ~oundar,y 

East !ranch of Battle Creek near International Boundary 

L7ona Coulee at International Boundary 

Cyprel8 Lake West Inflow Canal 

Cypreaa Lake West Outflow canal 

Frenchman River Tributar,y ]aain 

Cypress Lake Reeervoir near Vidora, saskatchewan 

Belanger Creek Diversion to Cypress Lake 

Cypress Lake East Outflow Canal 

Frenchman RiTer above East End Reservoir 

East End Reservoir at East End, saskatchewan 

East End canal at East End, Saskatchewan 

Frenchman River below East End Reservoir 

Val Marie West Reservoir, near Val Marie, Saskatchewan 

Val Marie West Gravity canal 

val Marie Reservoir near val Marie, Saskatchewan 

Val Marie Main Canal 

Frenchman River at International Boundary 

Rock Creek Tributar,y B& in 

Rock Creek at International Boundary 

Rock Creek below Horse Creek near International 
Eoundary 

Horse Creek near International ~oundary 

McEachern Creek near International Boundary 

Int.a 

Int. a 

Int. a 

Int.a 

Int.a 

Int.a 

Int. a 

Int. a 

Int. a 

Int. a 

Int. a 

Int. 8 

Int. a 

Int.a 

Int. 8 

Int.8 

Int.a 



Map Index 

5AEO.l 

5AE6 

5AE5 

5AE2 

5AE25 

5AE26 

5AF28 

5AE21 

l1Al382 

1~9 

ll.AB80 

11AB6c 

2 

3 -

GAUGUG STATIIJNS OPEBA'l'ED I ND ID ;TLY 
BY CANADA OR UITITED STATES 

IN ST. MARY A5D MILK RIVER DRAlliAGE BASINS 

- 1957 -

stream and Location 

St. Mary River Basin 

Grinnell Creek near Many Glacier, Montana 

St. Mary River near Babb, Montana 

St. Mary Lake near St. Mary, Montana 

United States St. Mary Canal at Intake 
near Babb, Montana 

st. Mary River near Lethbridge 

Rolph Creek near Kimball, Alberta 

Lee Creek at Cardston, Alberta 

St. Mary Reservoir near Spring Coulee, Alberta 

Canadian st. Mary _Canal near Spring Coulee, Alberta 

Canadian St. Mary Canal at Drop 1 

Magrath Irrigation District Canal near 
Spring Coulee, Alberta 

Milk River Basin 

Lodge Creek Tributary Basin 

Lodge Creek near Alberta Boundary 

Middle Creek near Alberta Boundary 

Middle Creek ReserToir 

Spangler Ditch near Govenlock, saska tchewan 

North Chinook Canal near Havre, Montana 

Remarks 

u.s.c 

u.s .c 

u.s. c 

u.s.c 

CanadaC 

Canada a 

canada a 

Canada Ra 

canada a 

QanadaC 

Canada a 

u.s 



Map Index 

ll.AB81 

ll.U85 

ll.&:B84 

ll.AB58 

lU~ 

11 
18 

3 

4 

- 4 -

Stream and Location 

Battle Creek Tributary ]aain 

Battle Creek at Ranger Station 

Cypress Lake West Inflow Canal Drain 

Vidora Ditch near Consul, saskatchewan 

Richardson Ditch near Consul, Saskatchewan 

McKinnon Ditch near Consul, Saakatchewan 

Stirling and Nash Ditch near Consul, saskatchewan 

Matheson Canal near Chinook, Montana 

Frenchman River Tributary Basin 

Frenchman River below Val Marie, Saskatchewan 

Val Marie West Pumping Canal near Val Marie, 
Saskatchewan 

Frenchman Canal near saco, Montana 

Int. International Gauging Station 

Int.R International Station on Reservoir 
\ 

U.s. - Denotes operation D.Y United States 
Geological Survey. 

Canada - Denotes operation b.1 Water Resources Branch, 
Canada. 

a - Monthly and daily dhcharge data and stream 
measarements contained in ppondix. 

b - Monthl7 Discharge data only tabulated in this reporte 

c - Data not included in this report or appendix. 

Re Ac S 

canada a 

canada& 

Canada& 

u.s. b 

Canadac 

canada& 

u.s. b 
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