
The Honourable, the International Joint Commiaaion, 

a&biagton, D.C., and Ottawa, Canada. 

In o~lianoe with th• proTiaione of olaua• 

11 t your order ot the 6th April, 1921, direoting th• 

41Yia1 n of th• watera of St.Kar,r and Kilk riT•r• 

b•tween the United Statea and Oaaa4a, we ar• tran.aitting 

h•rewith a report on the operation• during th• irrigation 

••••on 1921. 

Re~peattul~~~ 

Aooredit•d R•olamation Ottioer ot Hia KaJ•aty. 

Aocr•41t•d Reol..ation ottioer ot th• United stat••· 



REPOR! TO THE IBTERNATIOBAL JOINT COMMISSIO 

Olf 

DIVIBIOR AID USE 0~ WATER OF ST.MARY AND MILK RIVERS 

BY 

.... DRAD 

r•pr•••ntiag canada 

Am) 

A. P. DAVIS 

r•prea•nting th• Unit•d Statea 



IITRODUCTIOB 

The field work in the diYiaion and administration 

of the tributariea to the Kilk r1Yer in 1921 was carried 

on b7 Mr. Geo. E. Stratton, ProJect Kanager United State• 

Reclamation SerYice, Kalta, Kontana, and that in connection 

with the water• of the st.Kary riYer b7 Kr. R. K. Snell, 

Projeot Manager u.s.R.S., Browning, Kontana, on behalf of 

Mr. A. P. DaYil, repreaenting the United Statea. 

Kr. s. G. Dawaon carried on the field work on behalf 

ot ~. B. 7. Dr~•• repreaentina Canada. 

Th• hydrometric data in Kontana were obtained by 

the UDite4 State• Geological SurYey under the personal auper­

Yilion of »r. w. A. LaBb, while hydrometric data from Canadian 

atreaaa were aolleoted by the Dominion Wat•r Power Branch 

under the auperY1a1on of x,. A. L. Hord, Diatrict Chief Engineer. 

The eacineera in the field k4pt constantly in 

touch with the condition• relatiYe to the tlow of the different 

atreama affeated by the Treaty, the amount ot water atored 

or releaaed froa atorace, and the aaounta diYerted by each 

country. A table ahowing the uae to which the watera of the 

St.Kary riYer were put waa submitted weekly to the Director 



ot th• Canadian R•elaaation S•rTio•, to th• proJ•ot manag•r 

o.s.R.s. St.Kary oanal, ud to th• proJ•ot manag•r ot th• 

Al Mrta Railway Irrigation proJ•ot. Pr•qu•nt tripa ot 

lnep•otion ••~'• tak•n oTer th• irrigated traota in both 

oountriea t determin• the uae to whioh the d1T•rt•d wat•r 

••• put. 

Th• u.s.B.S. st.K&ry oanal diTerted 55,020 aor•­

teet ot wat•r from th• St.Mary riT•r during the period ot 

-.P•ration traa the openiaa ot the headiat•• on th• 8th 

• ., to the cloains ot them tor the aeaaon on th• 16th Auguat. 

!'he openina ot th• oanal ••• •arli•r than in pr•vioua y•ar• 

and wat•r waa 4e11Ter•d to the land in the ilk riT•r Tall•y 

a out thre• •••k• •arl1•r than in 1920. H•aTy raina in the 

Lower Milk rlTer Tall•y during June and July d•or••••d the 

demand on th• Kilk riv•r and allow•4 · the •arly oloaina ot 

the 41T•ra1on oanal troa st.Uary riv•r. 

The A.R.~ I. Oompany'a oanal d1T•rt•d 222,637 

aore•f•et 4urins the p•riod ot op•ratlon trom the 12th April 

to the 28th Ootober. 

The prop•r anare ot the wat•r• ot the st.vary 

riTer to be deliv•red to either country wae d•termin•d by 



the field enaine•r• b7 making current meter meaauremente 

of the diaohara• of the headwater• ot the St.Mary riTer, 

aomputiaa the inflow to and meaauring the outflow from the 

Sherburne reaerToir, the aaount diTerted by the u.s.R.s. 
St.llary oanal, and the aaount delivered to Canada at the 

bouDd&r,J; but aa there waa a Yery light demand by the U.S.R.S. 

on the water• of the St.Kary river during the low flow period, 

no queation aroae whioh required adjuatment. 

»rom the•• meaauremente and oalculatione the 

natural flow of St.Kary riYer waa oomputed and the ehare to 

whioh eaoh oount17 waa entitled waa determined ·on the 

tellowiaa baaia:-

1. Wh•n the flow waa lees than 667 aeoond-feet, 
oae•tour\h to the United Statea and three­
fourth• to Canada. 

2. When the flow waa between 667 and 1000 aecond­
f•~. SOO leoond•feet to Canada and the 
remainder to the United Statea. 

3. When the flow wae abov• 1000 eeoond-feet. the 
water waa divided equally between the two 
oountriea. 

AI the natural flow of the St.llary river waa above 

1000 aeoond•feet until the 4th of Auguat, little difficulty 

waa experienced in aupplyiag eaoh country with auffioient 

water to aeet ita requirement•. 



AT¥ SuPPLY 

The p~eoipitation on the St.Kary river drainas• 

baain during the winter ot 1920·1921 waa auttioient to main­

taia an ave~aae tlow in the river throughout the aeaaon. In 

the Milk river basin and the ba•ina ot the northern 

tributariea, the winter waa the moat open and mild that haa 
.. . 

beea experieQoe4 tor m&Q7 7eara. The apring run-ott, 

eapeoially iD the Kilk river baain, waa very light and uch 

below the averaae. 

AD averaae ••••on'• tlow waa reoor4e4 on the 

northern tri~tariea ot Kilk river. Lodge creek maintained 

a 4iaohara• at the boundary until the lat August, Battle 

oreek went dr,y at the boundary on the 15th Auguat but atarte4 

to flow again on the 26th September. ~renohsan river waa 

dry troa the 29th .A.usuat to the 11 t September. The flow or 

Swittourrent, Can7on and ether aaall ore~k• in the baain 

above Sherburne waa atore4 in Sherburne reservoir between 

the 20th June aad the 9th July and thia water waa held until 

October. The heavy rains ot ~une and July in the Kilk river 

valley eo decreaaed the demand tor water that the Uaite4 

Stat••' &Bare ot the natural flow ot the st.Kary river, together 



with that of Kilk r1Yer, wae euttioi~nt without 

drawing on thie etor•d water. 

• 

I[LDR0)4ETRIQ OJ!i 

In the collection of the 

bydroaetrio data, the eame gauging etatione 

were maintained by Canada ae in the preYi.oue 

aeaeoD. 

The gauging etatione on 

Swittourrent and Canyon creeke at Uany Glacier, 

on Swittourr~nt creek at Sherburne r~aervoir, 



and on the Borth Branch of the Kilk ri•er abo•• the outlet 

of the u.s.R.S. St.llary canal, which heretofore were main­

tained aDd operated by the u.s.a.s. and the atation on 

Milk r1Ter at Milk Bi•er, which haa been maintained and 

ope~ate4 b.J the O.R.S., were aade international atationa 

in June ot thia year on the Joint recommendation of the 

Direotora of the two Reclamation Ser•ioea. Theae atationa 

will in future be maintained and operated Jointly by the · 

two oountriea. 

All the international cauging atationa pre•ioualy 

uaed in meaauriag the water• in the St.Kary and Kilk ri•er 

baaina were maintained and operated under the Joint auper­

Tiaion Of the field eftliDeera delegated to repreaent the 

un4eraipecl. 

An appendix to thia report gi••• the reaulta ot 

current aeter meaaurementa, the daily gauge heighta and the 

4iaoharae at all the gauging etationa operated in the two 

drainace baaina during the aeaeon of 1921. 

p:&BCRIPTIO:I 91 T.4BLES Nil? DIAGR@S 

Se•eral table• and diaaraaa ha•• been prepared 

IIWDU"iainc the data on the 4i•1aion and uae ot the watera 



ot the 'wo riYera. 

Table 1 - ooaparea the eatimated requirement• tor 1921 

with the amount of water actually diYerte4. 

Table 2 - anowa the ae~od ot determinins the natural flow 

of the St.Kary riYer during the irrisation ••••on, 

the water aYailable tor uae and diverted by the 

Unit•d Statea and the water aYailable tor use and 

41Tert•4 by Canada. 

•or perioda ot atoring, the table oon­

aiata ot four aheeta for the aonth. Sheet No. 1 

ahowa the daily inflow into and out of Sherburne 

reaerToir, the ditt•renoe giTing the aaount ot 

water atored or r•leaaed tram atorage. On thia 

aheet the illtlow from etreama other than those 

reoorded ia eatiaated by oompariaon with other 

atre .. a and troa personal inYeatigationa, and ia 

put in the column headed •other atreama•. Sheet 

Bo. 2 ahowa the water diYerted, atored or released 

tram etoraae b7 the United Statea and the total 

natural flow ot St.Kary riTer whioh would croas the 

boundary if undisturbed. Two days baa been 

eatimate4 aa being the time tor atored water to 



z 

r•aOh th• boundary from Sherburne reaerToir. 

Sh••t Bo. 3 ahowa th• wat•r aTailable tor uae 

~ th• Unit•d Statea, the water ue•d and the 

•xoeaa or d•tioi•ney of this quantity oTer the 

quantit7 •Tailabl•. Sheet Bo. 4 ehowa the 

natural flow of St.Kary riT•r at Kimball or the 

boundary, Oana4a'• ahare and th• aotual dieohara• 

of th• riTer at Kimball, which ie th• quantity 

ot wat•r r•oeiT•d by Canada, th• amount 4iTerte4 

-, Oaaa4a aa4 the •zo••• or 4efioi•noy of the 

quantity reoe1T•d b,y Canada aa compared with her 

(Duriag period• when ther• ia no atorinc the firat aheet) 
(4•aling with the Sherburne rea•rToir haa b••n omitted. ) 

Tabl• 3 - ia the atate~nt ahowing the quantity ot water 

tak•n in eaoh month b7 •ach country and the 

quantity thereof app.lied to the land, and &lao 

the quantity ot water diTerted from St.Kary to 

Kilk riTer and atored or held back by either 

oountr7, aa requeated by the Commission in 

paraaraph ll of ita order of the 6th April, 1921. 

In addition this table ahowa for St.Kary and 



Milk riv•r• th• wat•r available, div•rt•d, ue•4, 

ator•d, waat•d and th• loeaee in oanale and 

r•••rToire. 

Table 4 • siv•• th• available data on divereione from th• 

priaoipal northern tributari•e of Uilk river. 

I!!BLOP NT S AND :fUTURE Q.UIRE!BllTS 

During the ••aeon of 1921, eom• 17,000 aor••• 

oaspriliftl th• Tab•r t•neion ot th• A.R. & I. proj•ot 

wer• wat•re4 fer th• firet time. Wat•r from th• St.Kary 

riv•r, whioh ha4 been etored in Ohin r•••rvoir, wae drawn 

te irrigate thie traot. 



ESTIMATED REQ,UIREl.mNTS AJID ACTUAL DIVERSIONS TABLJ4~ - 1. 
SEASON - 1921. 

CD ADA 

• !at1aatea : Dl•erted: • Waated • Balance . Peroent!Se •• • • • • .. 
llonth sHequ1r.m•n-ta: • • • Eatlmated : Actu81:: • • • 

• Aealt& Ac,j't, • Ao!~t.: Ac, Ft • • . . s • • .. 
& • • • • . . . • • • • • . . 

April • 2113 • 7725 • 54~4 • 2251 • 1 . 3.4 . . • • • • • • . . 
Kq a ~61 • 22~20 • ~0 1 • 19239 • 12 • 1o.o . . • • • • • • • 
Jl&M ' S lS ' 47 63 • 307 • 41356 . 25 ~ 21.4 .. • • • • • 
Jul,y ' 528l~ • ;2019 • 5762 • 462~7 • 25 • 2).4 . . • • • • • • • 
Auguat I 422 • lsn· I 2213 • ))0 1 . 20 • 15.9 . . • • • • •• 
S•pt••b•rl 31701 ' 2)6 3 • 1362 • 22321 • 15 • 10.7 . . • • • • . . 
Ootob•r I 4227 I 33933 • 10575 • 23358 I 2 • 15.2 . . • • • • • 

a .. • • 
TOT~ ' 211340 • 22263z : J4ZZ• • 187863 • 100 100.0 . . • I • • • 

UNITED STATES 

• Eetlmat4!d :Dlv'!rted : ( o} • Balance • • 
Xonth :Requirement• • • aated: • • 

P~rcentage :: 
Eatimated : Actual:: 

• Ao rt. b : a Ac.Ft,:Ac.yt.: Ao,Ft. b :: 
: b : • • • • • . . 

• . . 
Karoh I • r;ooo • ~481 • • ~481 • • • • 
April • 2000: 17000 • 1 805 • 220 • 1 585 • • • • 
Xa7 • 2o4800: 24800 • 15684 • 290 • 15394 • • • • 
Jun• • 51200: 51200 • 24427 • 960 • 23467 • • • • 
July • 51200: 51200 • 16551 : 1210 • 15341 • • • 
Augu•t • 41000: 5'2000 • 16225 • 1030 • 15195 • • • • 

·~·---= 30700: 41700 • )484 • 240 • 3244 • • • on• I 4100: 4100 I 1824 • 410 • 1414 • • 

• 2.1 . 
1 6.9 

• 12 10.1 • . 25 • 20.6 • • 
• 25 . 20.6 • . 
' 20 • 21,1 • 
• 15' . 16.9 • • 
• 2 • 1.7 • • 

. 3.7 •• • • • 
• 17.6 •• • • • . 16,4 •• • . . 
• 24.9 .. 
• . . 
• 16.3 . . 
• . . . 16,1 •• • • • 
• 3·4 •• • • • 
• 1.5 .. 
• . . 

an .. bel' I • . 205 • 110 a 95 • • • I • o.1 .. 
• • • 

• • 
tot,U, ;2048oOI2468oo • 98686 • 4470 • 94216 • ' • ;100 !100,0 :100,0 .. .. 

(a) Water divert•4 trom K1lk Hiver plua St,Kary River water loet 
and •vaporation in trana1\, 

by seepage 

(b) Thia coluan ie the total eatimated requirements, including diversion to 
Ie1aon Reaervoir and ia comparable to the following column diverted Ac. Ft. 

(c) aated trom Dodaon Borth, Dodson South, Bowdoin, N~leon R~servoir, and 
Vandalia oana1a. Bo tigurea ar• availabl~ on th wast• trom private canals. 



' I ' 
• I • ; 11 

D.D.'! .-.IC I • 101~ Olt' l/, IHAL ,-i':.U'l 0 . r.)1' . !' ,"J lY HI V •;H 
•Hl.i.. • 1921 

----
ry 1 iver:~~vert~d by: ~tor~d by :2ot 1 at~r: Hatura1 Flo• ~t. :Diverted 

: . t 1 irnbal l U. o:) . I . ~ .: . a.ry l . at. KiAball:Ganada • • . 
..J'3C. · t. . (' t. . " a . ~· t. : :.;~ o • .&"t .: L>~c • . it . 0 410 • t • : ~ '2C . ·· t o . ;.) . ..., 

3'10 0 0 )70 - 3'/0 
430 0 0 4)0 - 4)0 
4~0 0 0 4 0 - 4~0 -
3 4 0 0 3 4 - 3 4 
339 339 339 
402 402 402 
466 466 466 
471 71 471 

9 476 476 476 
10 476 4'1 ) -~.-76 

11 5'05 505' 505 
12 5'48 548 548 
13 57$ 5'75 575 
14 59 ~93 S93 
15 6$4 54 654 
16 687 68'1 687 

i~ 707 70'7 707 
'A61 z61 ~61 

19 18 18 1H 
20 908 908 908 
21 987 987 98'7 
22 1027 102'7 1027 
23 l 51 1051 1051 
24 d70 8'/0 870 
25' 804 804 804 
26 700 700 700 
27 700 700 700 
28 720 720 '120 
29 7~4 .. . 7rl4 '/rl4 
30 7 7 '/ '1 7 7 

19380 0 0 19380 0 19~80 

6-46 () 0 646 0 646 

·r• 18440 0 0 )8440 0 38440 



1 Vl S I O' 0.11' GT . AH1 HI Vim 
u l' J'~D S' AT~S 

1921 

---. . . . 
D y . tur ota1 : ~XC"!S : D~f ~len ·..;:t • 

: St. • • • • 
• • . . . . . . . . . . 

:J•c ... ·t. • · .. .,c .11' t • • ''ec • u • ~· .., • t. : b~t o. ll' t : IJ'JC • t. : B'J.:l. i't.: :;~ 0. •t ._ 

1 370 92 0 92 0 0 0 0 92 
2 430 108 108 10 
3 ... 0 108 108 108 
4 3 4 96 ~~ A~ 5 339 A5 
6 402 l 0 100 100 

~ 4h 6 117 11'7 117 
71 118 118 118 

9 476 119 119 119 
10 476 119 119 119 
11 5~ 126 126 1 26 
12 5 137 137 137 
13 575 144 144 144 
14 593 l4B 148 148 
15 654 16) 163 163 
16 687 18'/ l H7 187 

i~ 707 207 20'/ 29'1 
b6l 261 261 ~61 

19 18 318 318 31 
20 908 408 408 408 
21 9 7 487 487 487 
22 102'/ 51~ 5 1~ 513 
23 1051 52 52 526 
24 870 370 3'/ 0 370 
25 804 304 304 3 04 
26 '100 200 200 200 

~~ 700 200 200 200 
720 22 220 220 

29 7a4 234 2a 4 234 
30 7 7 2f37 0 2 7 2b7 

19 380 6502 0 6502 65'02 

646 217 0 217 217 

38440 12912 0 12912 12912 



' 

Dl V .l ..... l l)J u.~ 'VAT ·1 ()• s·· . . JJ•Y J 1 '' ;H 
'·'N.I.' J "'V .' L.u 3.i..}, i-UH j o.J. (' u ....... ) ·w ... 

I ' :),1, .J 

A. ·E • - 1')21 

ry:canad 'a : ') ~f i ci .ncy-
::> y . . ;anadn • . 

t> c . Jft . ~~.:_t . :..i.,o . t : :J ~c . 'lt . !.) ~ o. } ' t 

1 3'70 2'18 3'10 92 
2 430 322 430 108 
3 4 0 322 4ao 108 .. 3 4 288 3 4 96 

~ 339 254 339 85 
402 302 402 100 

~ 466 349 466 117 
471 353 471 118 

9 4'/6 357 4'16 ~19 
10 4'/6 35'/ 476 119 
11 50~ 3'19 505 126 
12 548 411 548 8., 13'/ 
13 575 431 Lj'/5 89 . 144 
14 g93 445 593 176 148 
15 , .. 491 654 168 163 
16 687 500 6B'/ 165 187 

~~ 707 500 70'1 180 207 
~61 LjOO '161 189 261 

19 18 500 818 200 310 
20 908 500 '}08 01 408 
21 98'/ 500 9B'/ 1') 46'/ 
22 1027 514 102'/ 197 51~ 
23 1051 525 1051 2' '1 526 
24 870 500 8'/0 19 3'10 
25 804 500 80-4 227 304 
26 700 500 '100 ~64 200 

~~ 700 500 700 2'1'1 200 
720 500 '120 .304 220 

29 7a4 5 0 7g4 310 nrl4 
30 7 '1 500 7 '1 306 ~ '1 

TOT • 19380 12878 193R0 3099. 5 6502 

.AU 646 429 646 205 21'/ 

AC.FT. 38440 25528 38440 7725 12912 



!))•• ~H' ~ l!l.\T .! 0 ; 0' J:x.~.·1m.Al. r'J...O v l)jt' :J'r . !..AHY ',tV .. H 
·, 'fl l .3'1' J1CT> A:lr) I ·.~ ~ .~!3~f1 y !1:1·1 .. J !:i' .. ,~~r''. !:.) 

'C..AY 1921 

-. . :Eoel gaonrl . . 
Day :h iftourr9nt . , ... iftc urr-:nt ;r.: Stored fro! • v 

: a t any Gl . . : b4l1o '!I • .~h~rbnrn~ . : •-i torag e . . . 
Seo. t. : S"!c . t . : s,c . l*t . : !3 ~o . F t . : :; ~o . ~· t . : !) '! • b t . : Se c . 1· t. 

1 156 
2 ( R•~ ord not av 11ub1 ) 155 
3 154 
4 1)4 
5 16<) 
6 1'/'/ 

~ 42'1 

5t,9 
9 5 >9 
10 61 ~ 
11 662 
12 6'/8 
13 646 
14 58 
15 
16 

49) 
46'/ 

i~ 4' 518 
19 61, 
20 ~ ·e 
21 82 
22 926 
23 980 
24 1020 
25 962 142 110 121 4 1040 1'14 
26 1070 142 121 1313 l 090 243 
27 854 1 4 96 1064 64~ 421 
28 610 72 68 '150 82 '16 
29 446 62 50 558 11)0 ~92 
30 456 70 ( 52 5'18 1100 j22 
31 5 2 82 61 675 793 18 

T OTAl.. 4930 684 558 61'12 194'/2 838 l]OC 

•.Ar 704 98 8o B82 62L 2'1 l) 32'1 

AC. l?'t . 9'/'14 1361 1107 12241 38614 1663 2044 



-·~Tli!H ·n ATl N 0 NAT AL FLO." IVm 
AY - 1921 

: St. ~ ry lUv~r : iv~rt~d by:Stor d by: Total Stored '/nt~r: l a tural ll'l ow 
Day , t K imb 11' : u. s .R. s. u. s.H. s.: . Itel a.eed :3 t . l.tnry I iver- Kimba.l • 

n~o . t . . u'!o . ~'t . Gl! o. •t . : S'!o • .M't . . s~o . i't • s~o.Ft. . . 
1 840 - - 840 - 840 
2 804 - 804 804 
3 ~68 - - 768 '168 
4 04 804 804 
g 840 - 840 840 

840 - 840 840 

~ 1067 - 1067 1067'" 
1i45 - - 1~45 1i45 

9 l 49 - 1 49 l 49 
10 92 - - 1923 1923 
11 2157 - 2157 2F)'1 
12 2197 138 - 2335 2335 
13 2264 146 - 2410 2410 
14 2197 155 - 2352 2352 
15 2053 176 - 2229 2229 
16 1~49 177 - 2126 2126 
17 1 84 181 • 2065 2065 
18 1884 161 - 2045 2045 
19 2)68 121 - 2489 2489 
20 2958 148 - 3106 3106 
21 3461 151 - 3612 3612 
22 38i5 156 - 3991 3991 
23 41 2 142 - 4~04 4~04 
24 4450 177 - 4 27 4 27 
25 4720 1~9 - 4919 4919 
26 4908 1 '1 5095 5095 

~~ 4666 192 174 5032 5032 
4270 197 2 3 4710 4'110 

29 4073 207 421 4'101 4701 
)0 3903 220 - 4123 76 404'/ 
31 3699 235 - 3934 592 3342 

TOTAL 78938 3466 838 83242 668 825'14 

li.EAN 2546 173 279 2685 334 2664 

AC. T. 156$4'7 6863 1663 1650'73 1325 163748 





:HVlSlOti l)}!' , A' l~h Q_' ::·r . ·r,. ~ y ! :cv:m 
',• A'l'i·'H AV Al ~ ,\ :... . ; }'\)1l TJf.;J•: AJ :) ~ t..:'O:') 1ff ~A1 1.\'" 1A 

. Y - 1921 

o't: ~ .:mao a • ----:-Jivqrtl'!d ""~;r ~,.., s !-i . n-, f ci'=ln cy . 
l)ny ~>h rft ... annda 

oJ'lC • lt't • f>'!o . t. G ~o . t . J~ a . 't . s ~o • .iot . ;:ie c . lt' t . 

1 b40 500 840 ) 01 340 
2 804 500 804 313 304 
3 6 500 768 )la 268 
4 04 500 804 31 304 
5 840 500 840 350 340 
6 8 40 500 H4o 367 )40 

~ 1067 534 1067 362 533 
1g45 673 1~4, 3'75 67? 

9 1 9 3 4 1 )49 3Tl 825 
10 1923 961 1 23 36'1 962 
11 215 '/ 10'/9 2157 360 10'/ 8 
12 233, 1167 2197 ]0 :> 1030 
13 2410 1205 2264 18 105') 

. 14 2352 1176 219'/ 115 1021 
15 2229 1115 2053 259 938 
16 2126 1063 1~4<) )04 b~6 

i~ 2065 1033 1 b4 )16 85 1 
20 ~ 10 ~3 l f3(~ 4 31~ 861 

19 2489 1245 2368 120 1123 
20 3106 155~ 2958 )06 1405 
21 3612 180 ) )461 )26 1655 
22 3991 1995 18~5 162 1 r~o 
23 4i04 2152 41 2 394 2010 
24 4 27 ? )14 4450 412 21~6 
25 4919 2 4GO 4'120 42~ 22l 0 
26 5095 2547 4908 480 2 )61 

~6 5032 2516 4666 514 2150 
4'/10 2355 4270 512 1915 

29 4701 2351 40 '13 565 1 '12 2 
30 404'1 2024 3903 ~f-4 1 ~76 
31 3342 16'11 3699 602 2o2n 

'O'fA.:.. 82574 1,.1843 '/8918 .ll240 3'1096 

.t'tJiN 2664 1)4(j 2546 ) 63 19'/ .. ,; - 163 '1~ 8 B:2956 1~654'1 22)20 '13590 J. • 



1Trl•:m IH~'1'10l• 0 1i Tlnt AI, ;n .. O' 0}' S'f . t•AHY Ll' 'm 
'7A'r·m GTOH •:D A r· H , ,/<; .~ S 'iD y J1 rr: .'> ~; ·r. 7' G 

.1un1 - 1921 

- . : H~ 1f!a B'Jd . 
D y from I 

I . : J torage I • 
: · ao . J:i' t .: S'ito . l<' t . : Sec . J:.' t . : G1C . J.~ t . 'I 

-- - -------
1 644 93 '/4 hl1 753 58 
2 674 91 7') 840 1080 240 
3 565 '1'1 64 '/06 1040 334 
4 559 <)6 65 '/20 I J8 2'18 

~ '~i' 114 85 934 ( 87 53 
9 2 124 108 1194 1000 1fi4 -

~ · 9r/5 12'1 110 ' 1212 1030 1 2 
937 120 10') 1162 1050 112 

9 ~49 108 105 1162 1060 102 
10 61 104 96 1061 1040 21 
11 Tlg 1 90 992 1040 48 
12 68) 110 80 876 1040' 164 
13 6)8 100 74 812 1040 - 228 
14 '/15 88 82 905 10)0 - 125 
15 ~98 7'1 68 743 1000 - 257 
16 ;o1 72 5'1 6)0 962 - 3~2 

~b 435 68 50 553 916 - 3 3 
442 '17 50 569 B82 - 313 

19 466 79 50 595 8;)8 63 
20 506 86 59 651 314 33'/ 
21 559 96 65 '/20 5.4 615 
22 6 9 112 75 026 4. 2 22 
21 6 6 108 80 874 4. 0 P70 -
24 5'10 96 66 732 ) . 6 28 
25 656 116 7'1 g49 l. O 48 
26 598 100 70 76B 1 . 2 '167 -
~~ 511 6~ 6o 664 o.B 663 

491 58 6)8 o . 6 63'1 -
29 451 87 54 592 o. 5 591 
30 446 86 5 5H5 0 , 8 ~84 

TOT 19248 2923 220? 24376 191 42 . 1 82)1 299e 

~ ,\l · 642 97 73 H13 638 484 2j0 

J c. ~.., '. 38202 5772 43'/4 48)48 37964 16328 5946 



n··/r ~ ·1::.·ne; oF ~A' ~ ·1 :.e. FLO" o~· .~ · • • tf ~h '{ H 1 V"'.H 
J 1 ,, ,, • 1921 

Div.,rt;cr- y :;tor'!d "by '.i' Ot:ll Stor~d ~nt•r : Natura1 Y1ow Gt . 
a.y u.s.P. !'3 . . s . H . ~ . H•laa <td : •~nry h . t r i:. bn l1 

J .c . F t. .. )'! O • .tlt . S"!c • .b~t • :,~c . }•t .: Lt~C . 't . . ->0C e ~t • . 
33~9 252 - )611 5~2 30B9 

2 35 3 267 3H30 118 3'/12 
3 )665 o9 ~8 3CJ<J2 3')92 
4 3~46 ~b~ - }819 4'40 3579 

~ 3665 3953 334 3619 
390n 284 418'1 27B 3B09 

~ 410 286 43~4 53 4341 
4306 288 1~4 47 t 4 '/l[ 

9 4396 311 1 2 48[~9 4~r 9 
10 4324 327 12 4763 - 4'763 
11 42)4 349 102 4~8; 46b~ 
12 4~lb 366 21 4603 460) 
1) 4126 376 • 4502 48 44:)4 

4 40 2 366 4)~1H 16 4224 
15 38, 2 366 4~1B 22U 3990 
16 3784 396 4180 12, 40?5 

~z 3495 408 3903 257 )64h 
3240 4d6 )666 332 3314 

19 3038 428 )466 363 3103 
20 2814 422 3236 313 ~~~~ 21 2 '15 376 2B'1 26) 
22 2278 366 137 29P1 2981 
23 2251 364 tl') 1310 3330 
24 2224 J:n 22 3199 3399 
25 2210 353 l1'10 14~3 3'' ~ ~ 
26 2210 349 ~28 32 '1 - 3287 

~~ 2197 349 48 1394 3394 
2105 )48 76'/ 3220 3220 

29 2066 344 66) 3073 30'13 
30 19B8 )48 6 3'/ 29'13 29'/3 

TO J\l. 97660 10298 70'56 115014 3638 1112'/6 

. ,.; 1 3255 343 4'/0 1H33 24~ 3'109 

nC . ·.r • 193686 20410 l3:J~1 2280t''l '/216 2208'/1 



:n .:I:J l 1. Ox' 
.,, • , • 1' 

' " 41 Oio .. :'r • r ·." it h 1v· ..i~ 
\,\TEl, 1]:.., ·.D BY u 1 'I ,.) • ' ~ t I'll 

to.) ,\ J. •. ...> 

)k. - 1921 

--- ----- ------
:n- ! t u tn . 

: ..... xcc s:J.flc -. . . . . . . "JilCY . . . . . . . . ~'!.0 . 1' t . ;j~C?..J:h : . ..>~ c . ,.'t ._;_;__:_':_~" t .: t,)~ -~~ ~~o • .r't: " , c . , t : G~ c •..!..!..-_ . 
l 30P9 1545 522 067 252 - 252 l ( lj 
2 71? 18~6 118 197 267 .. 267 1'i'07 
3 3992 19<)6 1996 269 5G )27 (j69 ,) 

4 35'19 1'1 :9 2 0 2029 273 - 2'1~ 1/?6 
g 619 18.10 134 21-14 281 2P 1t: :>6 

l OC) 19r) 4 2'78 2182 2B4 2B4 l r }l 
4341 21'/0 53 2223 2?6 - 286 1 <) 3'1 
4'/88 ?31) 4 - 2394 2HL 164 482 1912 

9 ~fk9 ~445 • 244~ )11 1 2 493 1<;52 
10 4'/63 2361 - 23P1 327 112 4)9 194' 
ll 468? 23 2 2342 34<.1 102 45 1891 
12 03 2302 2)0 ' 3Gb 21 3b'/ 1915 
1.3 4 54 2~27 48 ~2'15 3'/6 • 3'/6 H399 
14 4224 2112 1t)4 22'16 )66 366 ~10 
1!$ 3990 'J'J'i 228 2223 366 366 1 57 
16 40,, o~b 2' 2153 3'.16 3~6 1'157 
1'1 3646 L'3 ~5'1 2080 408 40b 1672 
18 3334 1667 332 l9'J9 426 4~6 1)'/3 
19 3103 1 '..:! 3 ' 3 1915 4~t 42() 14b'/ 
20 2~2 1461 313 17'14 4~ 422 1352 
21 5 1 '1)4 263 1)~ ·; 3'/6 3'/6 l1bl 
22 9 l 1490 - 14~() 366 337 '/03 7b7 
23 3330 1 6o~ 166~ J ; 4 ~1) 10'/9 :> :. 6 
24 339 16')1 • 1699 3,3 ;:2 11'1~ )24 
25 34~3 1'/ I l'/1(> 3:d 8'10 12~3 4')J 
26 32 7 161. - 1643 ]49 'l2B 10'/'/ 56u 
27 3394 169'1 - 169'1 349 i:.4t 119'/ 500 
28 3220 16 0 - 1610 34H '?6 '1 111, 495 
29 0'/1 1:>~'1 - 1,~7 '344 66, 1007 :;30 
30 297 14l 'l 1 '1 14 (.,('j 985 502 

101'1. 111276 556)B ]638 ,9275 10298 7056 1'73,4 1~20 

3'/09 1~54 242 1976 ).d] 4?0 5'/P 139'/ 

I • J' ·r . 220 '11 110435 .,. 16 ll'/6J1 20410 13991 3..1401 b 3;:;o 



lVI !11 Oll OF A'r~~H 0 s •r. i ·. Y I ' m 
T ll V 1!, lJ•, '0 Jf:L A1ln U:..: ·:n BY CAJ', I 

JUN. • 1921 

y 

1 3089 1~44 3359 645 1815 
2 3712 1856 3563 718 l'/0'/ 
3 3992 1996 3665 705 1669 
4 3~79 1790 3546 695 1~56 
~ 3 19 1809 3665 '105 1 56 

3809 190;) 390~ '125 1898 

~ 4341 2171 410 702 1937 
4~88 2394 4306 '/22 1912 

9 4 89 2444 4)96 740 1952 
10 4'/63 2)82 4324 7'11 1A42 
11 4685 2343 4234 7~5 1 91 
12 460) 2)01 4216 7 7 1A1s 
13 44~4 2227 4126 690 1 99 
14 4224 2112 4022 46 1~10 
15 3990 1995 3852 863 1 57 
16 4055 2027 3784 854 17?7 

~~ )646 1823 3495 846 1672 
3334 1667 )240 441 15'13 

19 3103 1551 30]8 ~96 148'/ 
20 292~ 1462 2814 63 1 52 
21 258 1294 247§ 854 1181 
22 2981 1491 227 853 7 '1 
23 3330 1665 2251 900 586 
24 3399 1700 2224 930 524 
25 34~1 1717 2210 954 49~ 
26 32 '1 16-14 2210 965 56 

~~ 3394 1697 2197 960 ')OO 
3220 1610 2105 941 495 

29 30'1 3 15g6 2066 936 530 
30 29'13 14 6 1988 938 ')02 

• TAL 111276 55638 9'/660 24040 41920 

3709 1854 3255 801 1397 

I c. '.1 • 220871 110436 19)686 47663 83250 
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l 
2 
3 
4 

5 
6 

z 
9 
10 
11 
12 
13 
14 
1' 
16 

i~ 
19 
20 
21 
22 
23 
24 
25 
26 

~~ 
29 
30 
31 

0'1'.\L 

D T,, 1 HAT10 OJ!' r,'l'lJl Fi.O' 0' ST . iAllY HIV·J{ 
.~ T1::H !.J'fUi·n :Jm rc:.:-~N ;3;r..D BY UHlUD "'. 'r:· S 

J ,LY • 1921 

3 d'tcurr~nt 
GhO? rbu-rn'! . . . . 

S~ c. l!' t . : s ~c • .F't . : !.3'3o . 1•' t . 

491 93 58 642 o. 5 
446 '17 5'0 ''13 1.2 

62 j8 42 462 1.0 
318 5'4 37 409 o. B 
322 54 ~~ 41~ o. a 
327 ~~ 41 o. '1 

1 39 426 o. 6 
358 62 40 460 o. 6 
]80 64 42 496 48 . 0 
)44 54 39 43'1 ~~, . o 
]10 46 35 391 2,5 . 0 
284 41 32 35'7 255 . 0 
276 41 31 348 259 . 0 
2~6 42 30 )48 259 . 0 
2 4 44 29 35'1 259 . 0 
2~6 45 25 )46 264. 0 
2 0 41 )0 341 26 . o 
264 36 19 319 266. 0 
236 35 19 290 266 . 0 
270 40 20 3JO 262 . 0 
305 41 20 366 253. 0 
268 36 19 323 255 . 0 
2 8 34 17 2 9 255 . 0 
214 14 16 264 25'1 . 0 
214 11 15 260 253 . 0 
197 )0 14 241 25) . 0 
19 29 13 236 2,5 . 0 
197 29 11 239 255 . 0 
19'7 30 14 241 255 . 0 
1~0 28 11 231 2)5 . 0 
1 4 28 13 225 2:}5 . 0 

8833 1) 6 849 1106B 5719 . 2 

285 4) 27 . 11 35'1 184 

175'24 2'/67 1685 21976 113 4 

Gr . :· •. a or'!d : 1: ~1-;aa~d 
:from 

• : Ctorag"! • 
: : ... cc • .if t: ;;~c . }t t . 

642 
572 
561 
408 
412 
41'7 
425 
4~ 
4 
182 
136 
102 
89 

~~ 
82 
'/'I 
53 
24 
68 

1z~ 
)4 
07 
07 - 12 

19 
16 
14 

• 24 - 30 

~5'13 115 

.221 19 

11054 228 



D T ~ It~A'l'.LO 0 A U • • 0\1 O.f oT . ':.RY i\1¥1 k 
JULY • 1921 

: st . · ry iver : Div rted by : Utored by ary 
Dy at i b 11 . u. ::;. . a. . u. b . h . s . • • . '!C . b·t . s.,c . t • . S4c. ~· t . • • 

1 1962 31 591 2899 - 2899 
2 19B8 34 584 2918 - 2918 
3 1949 )44 642 2? 35 - 2935 
4 1793 ]48 5'72 2713 - 2713 
g 1627 46 561 2!}34 2~34 

1462 148 408 2218 - 2218 

z 13~6 353 412 2101 2101 
12 8 • )49 417 205 2054 -

9 1241 348 425 2014 - 2014 
10 27 )42 45 20~ - 20~ 
11 1365 335 44 21 21 
12 1375 335 182 1892 - 1892 
13 1345 333 136 1814 - 1814 
14 1'316 3.33 102 1'751 - 1751 
15 12'/8 313 89 1'/00 - 1700 
~6 1260 322 8~ 1671 - 1671 

i~ 1241 319 1658 - 1658 
1205 319 ~2 1606 - 1606 

19 1152 319 '7'1 1548 - 1548 
20 1134 322 53 1509 • 1509 
21 1092 319 24 l4J5 - 1435 
22 1067 322 6 14,7 - 1457 
23 1035 321 l~s 1469 - 1469 
24 995 321 1_384 - 1384 
25 971 321 34 1326 - 1326 
26 102'/ 324 0 '1 1358 - 1)58 

~A ~5, .122 0 '1 1284 - 1284 
92 321 - 1213 12 1201 

29 840 )21 - 1161 19 1142 
30 818 322 - 1140 16 1124 
31 818 321 - 1139 14 1125 

TOTAL 39105 10275 6748 56127 61 56066 

1261 331 250 1A1o 15 1~0R 

A .Yr . 77536 2035'2 1 18 111291 121 111170 



DlVl '10 U'¥ ~v . 'l' ;•:J 04' 31' . j.' - y Hl V •J\ 

w ~ .!:ll u~;r:n BY U1 1Tim STAT-~ :.3 

J JLY - 1921 

. .. us:•,D . . 
• 

. . . . . 
: Natur l .blow . : :Df'l 'l rted: .;tored : •rota l : J!.XCe S 13 : D~? f i ci.r::ncy . 
: St . M.ar y ! i v r : 

. . . . . . 
. t l imb 11 . , . ., t. 

!J'!IC . 

1 2899 1450 1450 346 591 937 513 

2 2918 1459 - 1459 )46 584 9~0 529 

3 2935 1467 1467 144 642 9 6 48 1 

4 2713 1357 1357 348 572 920 4g7 
5 2534 1..26'7 1267 346 561 907 3 0 

6 2218 1109 1109 '48 408 756 353 

1 2101 1050 1050 35 412 765 285 

8 2054 1027 102~/ j~ 417 '!66 261 

9 201 1007 1007 425 773 234 

10 20'/9 1039 - 1039 342 459 Col 23H 

11 2148 1074 10'74 335 44e 7B3 2<)1 

12 1892 946 946 335 182 51'1 42~ 

13 1814 ~07 ~07 333 136 469 43 

14 1'151 '16 - 76 333 102 435 441 

15 1700 850 - 850 333 9 422 428 

16 1671 36 836 322 89 411 4~5 

17 1658 f;29 829 319 §~ 417 412 

18 1606 803 803 319 401 402 

19 1548 774 '774 319 '17 396 3'/b 

20 1,09 '154 754 322 53 375 3'/9 

21 1435 718 - 710 319 24 343 375 
22 145'/ 72t3 '/28 )22 68 390 338 

23 1469 734 734 321 l~a 4)4 300 

24 1384 6<)2 692 3~1 3L9 303 

25 1326 6~3 663 321 34 35) )Ob 

26 1358 679 6'19 324 07 331 34~ 

27 128 642 642 322 07 329 313 

28 1201 6oo 12 612 321 321 291 

29 1142 571 19 590 321 321 269 

0 1124 562 16 5'18 )22 322 256 

31 1125 563 14 577 321 321 ~56 

TO'!AL 56066 28013 61 2R094 10275 6'/4R 17023 110'71 

1f. Al 1808 904 15 906 "331 2)0 5'49 35 '/ 

1111'70 555B5 121 55706 20352 1)381 33'735 21951 





1 ·r1u· 0 ry l' 't . ! '+ y hl \{""" t 
I • ••• H ~'i'Oi :·:D ,. .i) P., ~~·~~ L .. ~ · y UliT ~, ~r ·r-~ - 1921 

. . , ... 1ftcurr~nt : Gtored : If l~ased • • •> 
y 7ota1 .;.hP. rburnP. . fr om . . . ~toraeP. . . . : s c • .lt' t . : ~ .. c . ~t . . . nc .t~ ' t. f! C e .J.'t • : i.>~ C . t .: t:iec . ' t • • • ~~-!-.-

1 181 27 12 220 "' ~55 - 35 
2 181 26 11 218 249 - 31 
1 178 26 1 215 24 1 26 .. 174 2$ 11 210 233 - 23 
5 151 21 9 181 220 - 39 
6 134 ~~ 8 161 151 10 

A 
128 7 15g 16 - 10 
131 1 ~ 15 1G~ - 0'/ 

9 136 20 164 155 09 -
10 148 2 

A 
179 150 29 -

11 148 20 176 15~ 21 
12 13z 18 l 164 15 o6 -
13 12 16 150 158 o8 
14 126 16 6 148 158 - 10 
15' 131 16 6 15 3 158 05 
1~ 136 iA 6 159 156 ga -
1'1 1 3~ 7 164 156 -
18 12 18 '1 1!}3 15U - 05 
19 123 16 6 145 1'/1 - 26 
20 112 15 6 13g 177 - 44 
21 110 13 5 1~ 1'/7 4<) 
22 1~g 12 5 120 1'/4 54 
23 13 5 116 169 - ~2 2 98 14 5 117 163 
25 96 14 5 11!; 152 - 37 
26 

&~ 13 5 109 143 34 
2'1 13 5 107 133 - 26 
28 89 13 ~ 10'/ 129 - 22 
29 A~ 13 5 109 12) - 15 
30 13 I' 107 120 13 ') 

31 87 13 5 105 120 - 15 

T T 3 93 536 213 4642 51&B 86 633 

.A 126 17. 3 6. 9 150 167 12 26 

i c • .v·r . 77 7 1064 412 9223 10268 1'11 1256 



!> ,.T !JL.1 T . 0 oJ; N :\.'£ UH • ~·.:..0\\' 0~' :·'.:' . l . Y l ' V:·· 
UGUST • 1')21 

: Gt . 11ry h iv-tr:niv rt'!d by: t> tor-.d by : ""TT't(-1 
Day : . t '1 n b ll U. • i • S . : U. 3 . f\ . ' ·• : 

1 
2 

4 
5 
6 

~ 
9 
10 
ll 
12 
13 
1~ 
15 
16 

iA 
19 
20 
21 
22 
23 
24 
25 
26 

~~ 
29 
30 
31 

TOTI\l. 

I ! . F' • 

~) Oe l''t . : '-' O , .Yt . ;, 

797 
77S 
761 
T34 
694 
648 
617 
564 
526 
4f l 
500 

42 
668 
741 
727 
'148 
768 
754 
720 
'/27 
707 
687 
661 
642 
6 3 
605 
593 
548 
548 
531 
520 

20257 

6~3 

40151 

321 
3~2 
324 
)21 
)19 
115 
295 
295 
312 
304 
26'1 
125 
10'/ 

42 
29 

0 

--
1'118 

2)2 

?363 

---
-10 - -· 

09 
29 
21 
o6 

-
03 
ob 

--
86 

12 

1 '/l 

1118 
1097 
1085 
1055 
1013 

96.3 
912 
86o 
83e 
785 
'l'/6 
'/96 
'/96 
78') 
756 
768 
76l 
'15'1 
'/28 
'127 
70'1 
68'/ 
661 
642 
623 
605 
593 
548 
548 
5 l 
520 

24061 

776 

4'7685 

t.~ tor'!!d . n t ~r : ~ a.turl flo of .. -r.-­
!. l s•~d : ~ ry r .• nt I : i ~ ba l l . 

24 
30 
35 
31 
26 
23 
39 

10 
0'1 -
of. 
10 
05 

05 
26 
44 
49 
!)4 

~ 
37 
34 
26 
22 
15 

659 

2'1 

120'/ 

1094 
1067 
1050 
1024 

98'1 

~~ 
B69 
b28 
'1'18 
'1'76 
796 
'/96 
'189 
748 
758 
'/63 
757 
'/28 
'/22 
681 
643 
612 
5U8 
') '10 
559 
]56 
514 
522 
509 
505 

2)40 2 

'155 

464'/8 



'!)!VISION 0 . T·I~H 0 "' : •1•. ! AHY IU V i'Jt 
'', 'r i!Jt ' ~iJ·.D ·rr '1 H 't' ~:-> •>TA'C ,. S 

UG JS'1' • 1921 

.. . . 
d: •} ota.1: : ~~x .. ~ a : ofici ncy . . . . . • . . . . 

• : u .a. At :: t : ..J '!tc . l' t. • 

1 1094 ')47 24 571 321 321 250 
2 1067 533 30 563 322 322 241 
3 1050 52, 35 560 )24 324 236 
4 1024 512 31 543 321 - 321 222 
5 987 487 26 ~13 319 - 31~ 194 
6 ~40 440 23 463 315 - 3 5 148 

~ 73 3'13 39 412 2')5 295 . 117 
86§ 36~ 369 295 10 305 64 

9 82 32 10 3d8 312 312 26 
10 7'78 278 07 2 5 304 - 304 19 -
11 7'16 276 276 267 09 2'16 - -
12 796 296 - 296 125 29 154 142 
13 7z6 2~6 - 2~6 107 21 128 16B 
14 ~~ - 2 9 42 o6 48 241 
15 ~4z 08 256 29 29 22~ 
16 758 258 10 268 20 - 20 24 
1 763 263 05 268 • 268 
l 757 25~ - 257 0 g~ 254 
19 728 22 - 228 0 J 220 
20 ~2~ 222 05 227 - 22'1 
21 1B1 26 207 20'1 
22 643 161 44 205 05 
23 612 153 49 202 202 
24 5'88 14 '7 !J4 201 201 
25 570 142 ~~ 195 - 19') 
26 55~ 140 186 1U6 

~~ ;5 39 37 l'l6 - - 176 
')14 128 34 16 16:d 

29 522 130 26 156 - 156 
30 509 12'/ 2 49 - 14Y 
31 505 126 15 141 141 

·ro 'AL 2)402 8')99 659 9258 3718 B6 )804 19 ?473 

75') 2'1'1 27 ~9<) 2)2 12 123 19 1'76 

464'/ 17090 1207 18297 '1363 l'/l 7534 38 10801 
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2 
3 
4 
5 
6 

~ 
'J 
10 
ll 
1 2 
13 
l4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 

~~ 
29 
30 
31 

• 

'/';5 

464'/& 

. • . 
• 

f -~a v ~r t4!la--;· ::-'!:'!';-;:"::-::~..._,~~:---:"""='!"::'---­
oy 

•J ;.nad : 
~22 • ~ . L_ __ : ~·~~o-·~Y~t-·----~-·~·) ~~·'~·~F~t~-~~~~-, ~~o~·~}·~t~·~=~~:~· ~~o~.~~t~·~--------

')47 
534 
52;) 
51 ' 
500 
,oo 
500 
') 0 () 
') 0 
~ 00 
500 
~ 00 
500 
5oo 
500 
500 
500 
500 
500 
500 
j .O 

-2 
4:>Cl 
441 
4 a 
41<) 
41'1 
386 
3 2 
3 2 
3'1 

1 03 

4'18 

2938 ) 

797 
'1'/5 
761 
'/34 
694 
64 
6 7 
')64 
5~6 

l 
700 

42 
668 
'/41 
'1'-7 
748 
'/68 
'154 
720 
'127 
707 
68'7 
661 
6 2 
62) 
605 
593 
548 
548 
531 
5~0 

~02') '/ 

653 

4 j1 

~'/4 

35 94 

2!)0 
~41 

;c 36 
222 
194 
148 
ll'l 
64 
:t6 

-142 
168 
241 
22'1 
2·18 
268 
2:,>4 
220 
227 

0 '/ 
;(05 
' ()2 

201 
l J 
1 It) 
l '/6 
162 
1:)6 
149 
141 

5473 

l76 

10H01 

19 -

19 

19 

38 



;); .;'['"• ' IliATl03 0 iATUPAl. .iLO''~ OF '3'r . } ~ AHY r t ··:n 
''{ .\. ;1-:n v'l'O ~D AD n~""T.'<:AS~D '4"{ r; I ·r,~n ~:~1' A1' :- ~ 

~~~~: lT-:;t B":lJ~ ... 1921 

• . ,... iftcurr~nt: Stored : si -e1 -,a s'!d • , ..J 

Day ':total. 
. 

. ;.h~rburn~ from ... . 
, f.) . 
• . . . Gtoragl3 . . . . 

: ~) '!C. :t't : ~,c.l.t' t.: !:i4!o . jf t. Gee . ... t .: tiec. ? t . 

1 0~ · ~ 133 1 20 13 -
2 ~9 15 119 120 l 
3 15 6 110 120 10 
4 85 14 5 104 119 15 

g '/4 13 5 ~~ 119 27 
66 12 5 119 36 

A 
61 11 ., 

~r i18 41 
62 1 5 118 37 

9 66 14 5 85 11~ 34 
10 62 1 7 5 84 ll 34 
11 58 10 5 '13 119 46 
12 58 7 5 70 119 49 
13 55 9 5 69 118 49 
14 51 11 5 67 119 52 
15 48 ll - 5 64 119 55 
16 45 10 5 60 119 5 

~~ 
.. , 11 ,- 61 119 58 :> 
45 13 5 63 119 56 

19 44 15 5 64 119 55 
20 42 15 

,~ 62 119 57 :; 
21 3 21 5' ~9 119 60 
22 35 23 5 6~ 119 56 
23 40 23 ' 119 51 
2. 40 20 ' 65 11~ 5 
25 3 20 g 63 ll 55 
26 55 30 91 129 38 
27 78 31 7 116 143 27 
28 76 ~~ '1 112 192 80 
29 76 '1 111 248 137 
]0 72 2'/ 7 106 365 ~59 

TOTAL 1800 512 163 2475 40 50 13 1588 

i 6o 1 '1 5. 4 83 135 13 53 

3570 1018 321 4909 8033 26 3150 



DJ,T.ll'' I TIO ~1Jo· ~ o · ,,T . w Y HIVEH 
G , TJ•.l :B,• - 1921 

: f3 t. ry Hlv•n•: iv•rt'td by :St or.,ci by 'l'o t 1 : 0tor~d ' at~r : 
ay t Kimb 11 u.s.n.s. . U. &. R.S. .H 't1 8 d . 

'->'!O.J?t . n.o . · t. : G-.a . Ji t. 

1 5<48 0 548 13 5'35 
2 520 520 15 505 
3 515 13 528 528 
4 505 505 1 504 
5 500 5'00 10 490 
6 491 491 15 476 

A 4~6 ~~· 2'1 449 
4 6 36 450 

9 505 505 ~l 464 
10 481 481 37 444 
11 466 466 34 432 . 
12 460 460 34 4426 
13 454 454 46 408 
14 448 448 49 3z9 15 432 432 49 363 
16 416 416 52 3 4 

~A 398 398 55 343 
394 394 ~3 33, 

19 3~4 394 336 
20 3 4 384 56 328 
21 3~4 3~4 55 339 
22 3 0 3 30 57 323 
23 394 394 6o 334 
24 398 398 56 342 
25 398 398 51 347 
26 42~ 42'/ 54 373 

~b 44 448 55 393 
491 491 38 45'3 

29 526 526 27 49~ 
30 548 548 80 46 

'tOTAL 1'i61'1 0 13 13690 1220 124'/0 

All 456 0 13 456 4 416 

AC • ..VT. 27134 0 26 2'1 6o 2420 24'/40 





''AT ·:..H. Or ~ ; 'L' • .:. s\f '!. J. I'/ : .. 1 
'I'JA'L' : .R A'v Al1JXB:.. .• '01 U'•';' .,..., .,. , 1L) U;:> -,J PfY ~ I J l ,\~) • - 1921 

ol : Kx.c~ • 5J•i' i ol ~Jnoy 
1) y · at: . 

• . . 
• 3~c. t. ' '!o. l<t . . :.) 'Oo . ~ t • • . 

1 53' 401 54H 478 147 
2 505' 379 520 460 141 
3 !)28 396 515 456 119 
4 5'04 378 505 452 127 
,~ 490 168 500 446 132 g 476 357 491 434 134 

~ 449 3 3~ 4~6 421 13~ 
450 33 4 6 41~ 14 

9 464 348 505 42 15z 
10 444 3 401 41'1 14 
11 432 324 466 405 142 
12 426 320 460 407 140 
13 408 306 454 3~9 14'/ 
1~ 3z9 2A9 448 3 'l 149 
15 3 33 2 7 4)2 37'1 145 
16 )64 273 416 )68 143 

i~ 343 257 398 363 141 
33~ 251 394 353 143 

19 33 252 394 34~ 142 
20 32 2 6 38 34 1)8 
21 339 254 .194 350 140 
22 34!3 242 380 )41 138 
23 334 25'0 394 350 136 
24 )42 25'1 398 350 142 
25 347 260 398 3-18 1)8 
26 3'13 280 427 348 14~1 

~~ 393 295 448 374 15'3 
453 340 491 392 151 

29 499 374 526 456 152 
30 468 351 54B 482 197 

'.COT 124'70 9356 l 677 11952 4)16 

AN 416 312 456 398 144 

, C. FT . 24'140 1B560 2'7114 236B3 85'14 



· .. .. 

NOTES: 
... .,., .. --



·n !~1 r OF • A'r:r1~ s· . l .\H'{ 1.l'n!R 
0 ..'l'V; · 1 921 

: :Jt . to."ry *dvcr : )IY ~rt~<I by : 
D y t t i b 11 ,; nad 

______ L_; w.o~·~· t~·--·---: --~r~>~-o •.• §~t~·--------------------------------------~----------
1 
2 
3 
4 
5 
6 

~ 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2!1 
26 

~~ 
29 
30 
31 

TO'f 

. ~ . 

623 
6{0 
'/48 
782 
848 
892 
939 
923 
931 
9•7 
947 
931 

15 
900 

78 
862 
826 

26 
804 
848 
900 
908 
931 
98'/ 

lOll 
1003 

939 
908 
923 
908 
892 

27360 

883 

54294 

530 
5oo 
578 
565 
560 
640 
'/22 
'135 
'/56 
78'/ 
8 23 
'/74 
394 
292 
753 
7'14 
683 
725 
'135 
761 
7'11 
751 
771 
645 

)b 
251 
)00 
221 ---

17118 

611 

33933 

~:- 'l' '3re was no div-ara · on ade 
by th U. t> . R. ,;. durit a Oct ob'lr. 

~art f th• flo of bt. nry ~iver a t 
imba1l i at red ~atcr rel~· e~d fr om 

Sh~rburn~ r~e.,rvoir but , a th~ r"lcord 
r., not avai1nb1., , the n~tur&l flo of 

.,; t. • ry riv~r ha not bP. .,n ct nput'3d. 



• • . A21Yt 1 I 
: 

April .. lr'iii • 
llq & 
Jwa• • 193 
Jul.7 I 7'7536 
Auauat ; 40151 
s~t•'MI'a 21134 
Ooto~a- I S4294 

• TOT~ I ~§7288 

ST, MARY RIVER DIVISION • 1921 

QAJIADA 

• • • • . A2alta . Ao.J't. . • • • . . . 708 1190 . 
~u 21, 

2~ 
21S 10 

• 172 ... • 

ra -. -• 
I t b I 
• 2010 a 1141 I 

Ac,J't • . . 
6664 
1~097 

331 
2152 
s~o 
~55 
700 ~ 

J21~2 

TABLR - 3 

47002 
170412 
202329 
79~13 
40 83 
27827 
55032 

62JJ28 0 

... . . . . .. . . . . . . ... . . . . .. ... ... ... . . . . .. • • • ... . . . . .. . .. ... 
••• . .. . . . ... . . . . . . 
I • • 

. . . . . . . . . . . . . . . . . . .. 
--------~·~~~----~~~~--~--~·~~~~~~·~~~~·~~~~----··· • • • 
April 
1la7 
Jwa• 
JU17 
Augua\ 

. Sept .. MI' 
Oo\o'b•r 

• • • • 
772S & S474 : cain : - : 46651 22320 : ]081 : aain : - ; 127890 

47663 : 6)07 : gaia : • : 164588 
52019 : S762 i 23~53 : - : 34003 

~~~x; ; f~~ ; ~62 ; - ; m§ 
33933 I lOS7S : 2018 : - : 26440 

... 
• • • . . . . . . . . . . . . ... • • • ... • • • . . . . . . ... 
• • • ... 
• • • 

_t,.Ot~.AL==---::a::::,:z::::~::::l:4:n:4:::::~:::a:2:l:a:::a:~~ :1:2:s:CJ:1=:: ... ;~· ::40::z""'z-s:o:=:x::-.:.n ! 

a • lnclud•a •••Pac• 1oaa•a troa St.Kary Canal U.S.R.S. 
b - Batural flow ly 
o - 0Dl7 iaclud•• eTaporation and •••pag• b•tw••n headgatea & Spring Coule• 
• • ••timatd 
X • B•low all poiata ot divvaioD 



ST. ARY AND MILK R I VF.RS 
USE 0~ AT FOR IRRIGATIOB 

APR I L to OCTO • 1921. 

UNITED STATES 

TJ\BLE .. J. 

:.-------------~AT~F.R~~A~V~A=l=L~AB=L=E~· ~~~~~~~~-------------------:: 
• :Total natural : •• • · . . 
: Aotual flow D1Y•rted :flow north and: »ilk R1Y•r: Milk :: 

Kenth :st.Kary R1Y•r st.Uary R1Yer ~•outh Pork• : at :R1Yer :: 

• • 

April : 
Jla7 : 
J'\Uie : 
JU17 I 
Aupft : 
S..t•beJ': 
Ootobel' : 

at Xt.b&ll to ilk RlT•r :K1lk Riv•r at : Eaet•rn : at :: 

. 
• 
: 6860 
: 20400 
: . 20400 
: 7360 . 
• 
• • 

Boundar : Croa•1 :BaTre :: 
Aor•- ••• :Aore- ••t :Aorew •et:: : 13540 : 2170o : 3oooo :: 

• • 

: 
• • 
• • 
• • 

134~0 : 20~oo : 2S2oo :: 
6710 : 25300 : 28100 :: 
24So : 21~oo : 25200 :: 
12)0 : 10900 : 12100 :: 
1040 : 1300 : 1~40 :: 
1260 : 898 : ,,0 : : 

.. . . .. . . . . .. . . . . .. . . . . .. . . . . . . .. . . .. 



ST. MARY AND LK RIVERS TABLE • 3. 
USE OF ATER OR IRRIGATION 

APRIL 'rO OCTO:B - 1921. 

YN6TED S1'A:J'!§ 
t ••••• • w •• ~.CJ • • • carr lace • le1aoD . • llilk River • • • 

)(oath lo•••• iD Reaenoir • • Milk RiT•r at • • 
St.Muy Canal . S•epage and . Total lo••••: Canal a Vandalia • • 

aD4 • peration • • (f) (a) • • • 
Kilk IU'Yer • loaaea • . • • • 

b 

Kal'oh • • 
April • --- . 1620 • 1620 • 220 . 53300 • • • • • 
~ ' 940 • ~90 • 33~0 • ;lg • 21100 • • • 
lwa• :(&&ill) 120 • • • S4Aoo • 29ro ~5g • • 
Jul.7 • 29QO • • 1210 • 5 6o • • • • 
Aupat . . 136o • 3240 46oo • 1030 • 3860 • • • • 
Sept .. ber& • 

~X: 1xr 
0 240 • 2240 • • 0 

Octoba' & • + 1 0 • 410 • 1020 • • • 
•o• .. Mr • • 1140 1140 ; 110 l 3190 • • 

I 
Z:Q:t6il I ~0~ • 1!421 • 2~0~ • 44zo • 212~0 I I I I 

(f) 1'hie water wae re•urae4 to the r1T•r by the oanale and include• the water 
waated. b7 Docleoa »orth, Docleon South, Bowdoin, B.,leon R•eerToir, and 
Vaadalia oanala and waste from B•laon R•••rToir. 

(a) 1'hia oolw.n ehowa the flow ~elow Vandalia Dam, whioh is the only water 
waatM ia »1lk Rl••r Valley without chana. of furthu uae. 

(h) r.beae lo .. ea ooourr•d betwe.n tbe point ot a•a•ur~•nt ot th• St.Kary 
C&Dal at St.Mary Oro .. iQS &D4 ~· diYeraion 0~ water tor irrigatiag 
purp•••• in ~• Upper Milk Bi'Yer Vall~. Th• tirat important d1Yer­
aioa 1a tbe J'on Bellmap C&Dal at .Lohman. the reault• giT•n ar• ba•ed 

etr~flow r•oor4e of the st.xazy Canal at st.~ary croaaiaa. 
tbe st.-.ry Canal at Hudaon Bay D1'Y14e, •ortb aad South ~orka of th• 
Kllk RiY aear the lAtel'natioD&l »oundary, Korth :rork of the ilk 
R1Yer altne t.he aoat.h of th• st.llary Oanal, Jlilk RiTer at Harlem, 
JloatM&, ud the •etiaate4 illflow not otherwie• ••••ure4. 

.. 
•• . . • • . . • • .. 
• • . . • • . . • • 
•• • • . . . . . . 
• • . . . . . . . . . . . . . .. 
0 • 

• 0 

•• 
0 0 . . 
• 0 . . .. 
• 0 

• • • 0 . . .. 



DIVERSIONS FROM NOR!!JBRN 'l'HIBUTARIE S .. I LK RI VER 

QUA11 TITI F.S I N ACRE- nET 

LODG CRJWC 

CANADA 
IrJ"YI~•E ,erili KY:i J'un•: Julz: Au~at:seEtember:Ootober; Total: 

• . . • • • Hartt, J.E. • . - . 29 29 . . 
Enaliah, J. 9 16 10 35 . 
Hammond., D. A. a 

• 32: 105 73 • • • . • • . • Gregg, a 51: - . • $1 • • • • 
92 Suiete, A.J. - South • 53: 39 • • • 

yn1te~ Staiea ~ I ~ 



CANADA 

IVERSIONS FROM NOHTHJI!RN TRIBUTARIES - MI LK RI VER 

QUANTITI~S IN ACRE•FEET 

FRENxHMAN RJVRn BASIN 

1rryator a !.Ii June: Julz . Ausust i S•Et~mber;ootober: Total I 
• . . . . 
• • • . • 

Araatroq • w •• , . • . 63: • . . 63 • . . • 
• ematl 

. • • • • 
Arraetron& • ll!&Bt . - -. a u • . . . 

• . • • . 
• . . • • • 

Bate, A. E.• South . • -' : • l 2 .. 3 • 
• . 
• . 

Bull, V.J. • • . - . 77: 1 - 78 • • • 
• . 
• . 

Cro••• A.M. . .. - 74: 51 - . • 13, • . • 
• . . 
• . . 

Oro••• F. a • • . 41: 83 - . 124 • • 

Drury, T.A. - amount - • • 
a . . 

Jlaple Creek Cattle co. • • •mall amount from June to October . . 
• . 

96 llorri•on Bro .. • - 86: 10 • • - • . 
J4.orrison• G,N. - • 112: - - - • 112 . . 
Pearee • • • 24: 20 - • • ~ • 

UD1tec1 Stat-e• b1:i 



DIVERSIONS .!?ROY. NORT illR T rrRIBUTARI~S ~~ ILK RIVER 
UA ~TITI~S ·IN ACRR-F ~ET 

ATTLE CREEK 

CANADA 
Irrigator ;April; ay'- Jun'!: Jul~:. • . 

Auguet: Sep tem~r, October: Total 
/ 

Harmon Henderaoa 

Karahal1 • Gatt 

. a : 
87 ; • • 16 : 

• . . • . 
• 

. 
• . ... • 
• 

• . 
• 

. 

. 
40 • 

230 

131: . • • ... . . 
-

Gatt . • • - . -• : 166 
• • 
• • • • 

• 

ilaon, w. • : 236 : -

McKinnon, J. 
. 
• . • . • 

Richardaon, L.~ . & S.J.; 

• (Eaet) 

( eat) 

Stirling & N ah 

Henry, It.,. 

• • 

• • . 
• 

• • . • 

• • 
~ood & Anderaon (South): 

.. 
( .F~ast) 

( Veat) 

i1kea, H •• a: v.L. 

Spangler • J. • 

United State• 

• • 
• • 

• • . 
• 

• • 

• • 
• . . • 

. 
• 

23 :214 

- ... 

-
• • . • . 
• . 
• 

. . 
:118 • - • 

. 
• 41 14 

- ... 
- ... 
-

. • . -. 

• • 

. • 

• 
33 18 : 

• 

. . 

. 
10 • 

- . 
• 
• • 

. . -. • • 
. • . 
• 
• • 
• • 

small amount in June 

-
-

• • 
• • 

• • 

85 : 
• 

797 • • 
• • 
• • 

2 • 
• 

15 . 
72 • 

.. 

.. . 
• 
• 

70: 

-

. 

. • -.. 
• 

-

• • 
• • 
• • 
• • . 
• . • 

. 
• 
• • 
• • 
• • . . . 
• 
• 

-
.. 
... 

-

• 

-
-
• 

-

• • 
• • 
• • 
• • . • . 
• 
• . 
• • 
• • 
• • . 
• 
• • 

• • 
• • 
• • 
• • 
: 
• • 
: 

• . . . . 
• • . • 
• • 
• • 
• • 

• 

117 

11 

-
... 
.. 
-
-
• 

-
2 

-

• 
• • . 
• 

. • 
10 

45 
203 

. 1572 • 

. . 

• • . 
• . 
• 
• • 
• • . 
• 
• • 
• • 

• • 

• 

55 

5 

19 

'14 

72 

I I 

'.I 

. I 

' _ __ L.. 



DI VERSI ONS FROM NORT ~RN TRI UTARI E S OF MI LK RIVER 

QUANTITI S I N AOR -J'EET. 

TABLE • 4. 

January 21, 1922 • 

• . . . • . . . • • . • • • • • 
. .. . . . 

Canal • Str am :April • Kay June :July:Auguat: S•pt.:Oot.: Total::: • • • • ... • •• 
• • . ... . • • . • • • . . . 

Chinook Northi • • . . . • 4880 Lodg• Cr••k 3110 1600: 170 • • • • . .. • • • • • • • AIIOoiatiOD: • • • • • • . . . 
2 • • • • • • • • •• • • • • . . • • • • • • : 18o: • • • 690 370 8o 60 . . . :U:ath•aon Battl• Cre•k • • a . • . . . . • • • • • • : • . . . • • • • • • • • • • • • . • • • 

Cre•k! 
• • • Yr•nobman : ~·r•nohrnan 570: 810 :630 770 40 • 2820 . . . • • • • . .. . • • • • • . . . • • • • • • • • • • • • • • • • • • • • • 620: 

. .. Hook Cr••k Rook Or••k • • 1)10 • . 10 • • . 1940 • • • • • • • • • • • • • • • • • • ; • • • • . • • • • • • • • • • . . . • • • • • • • • • • 
• • . • • . . .. 
• • • • • • . . . 

JiQI . ~zo: 2370 :620 • ~ zao • 40 • :lOJJO ... . : I • . .. 
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