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Year 

1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 

AVERAGE 

Table G-.2 
Historical Summary 

of 

Natural Flov of St. Mary River at International Boundary 

Mean Monthly Discharge in Cubic Feet per Second Runoff in Acre-feet 
During Irriga ion Season 

April - October Non-Irrigat.ioo Irrigation 
Season Season 

April May Jun July August September October Nov. -Mra. Apr.-Oct. 

806 1840 2590 1265 728 435 515 60. 686 495,327 
348 1760 . 3391 1708 555 405 272 99,509 510,656 
199 1979 6412 2100 669 594 704 44,360 763,940 
665 2132 4149 2030 875 633 W9 67, 9&1. 671,228 
785 2129 3382 1766 663 452 361 71,082 517,267 
279 ?u68 4SLh 2466 799 )67 08 66,:>46 68l,Jc;.4 

S86 2197 3345 1795 Sh2• 5261t 71 .. 479 590,591 

* 1902 data not included iD average 

For Year 

Nov. -Oct. 

556,013 
610,165 
808,300 
739,209 
648,349 
7 7,440 

662,on 

'0 
• 



-. 
Tabl.e 9-1 

Hie tori S-=-ry 
ot tJn1 ted States Share ot 

Natural Flow or St. R1-nr~ at In ational Boundary-

Mean Hontbl.T Discbargo In Cubic Feet Par Second Run-ott in .Acre-teet 
During Irrigation Season 

Bon Irrigatl.m April - October Ittigat.ioc 
Season Seaaon 

Year April Ma7 June July August September Octo r Nov.-Mar. A .-oc • Nov.-Oct. 
.. 

1901..02 156 119 
1902~3 170 696 ~3 1)06 535 388 295 28, 983 352,098 381,081 
1903-04 221 844 1301 784 302 105 55 .2 48,180 218,9)8 267,118 
1904-05 79.4 41.2 1064 654 268 92.4 241 19,564 172,185 191,749 
1905-06 144 586 976 746 306 174 221 25,~ 191,286 217,082 

1CX)6-{)7 122 (l11 1962 1392 500 41.0 174 62,041 326,525 338, 566 
·1907-08 J02 1076 3583 1077 256 115 120 .31 , 218 393 ,572 424,m 
1908-09 08 785 2418 1333 563 174 112 32 ,638 3.31 '192 363, 830 
1909-10 430 991 951. 421 150 150 J51 I. '865 208,9.4 2;2,812 
1910-11 130 851 1568 672 .36C 523 17 J.o,67~.t ?5 ,357 307, 031 

1911-12 139 849 oc6 624 ... .. 1 1 29,5 210,721 
1912-13 ~44 789 "'<n2 5 414 150 .34,802 J15,594 
1913-14 1 'J~ 94 82 548 1 7 154 ,:82 :'29,~ 
1914-15 1&7 o55 958 694 31 - 0 41 ,985 .39,'2'15 
1915-16 17 ' 150 1 5 11. .. ,8d6 ~ J,674 0 

10 6-17 1o 949 , 885 101.7 15 ?97,?1o 
1117- 191 782 1 JdO • l 
1<}1 - 1 1.5 
191 - 6 1. 1 
1 -21 1161:: . 

~ 

7 ..I 

109 'Y/6 

1 

15~ 

l .5 
57 

5v.1 

1911-J? 1t: 1 
1 J"'-JJ 11 

.33-34 
1Q.3 ... -3~ 10 1 

19J -J 1 , 

1 Jo-37 , 
193 -J 
19)8-J 
1939-4 ')5. ,..,64 7J4 
1940-41 .4 l)r 540 

1941~ 15 77 1 I 746 1 .6 .. 7, 5 
1942-43 ~65 i)J1 1694 I :5 s; .1 31, J 
194.3-" 4 . 2 475 650 '"'54 Jt.. •4 '18, 172 

' 1944-45 )8 • .3 841 1524 ) 1 11) 3,'"'35 22.3,306 
1J45-46 ~11 1014 09 149 J8, 0 ~45, 20 

1946-47 305 1198 1126 1)6 0 t 

1947-48 201 1.)15 "576 66.6 ,6 
1 S-4 148 1002 17,709 
1 ~I -5 1 6 102 ,C56 
1950-51 ,t:1 1 r.16 1549 Jq? ,683 

1951 52 348 1• 3? 55J 60 102 6f,. 1 ') 1 95 
1952-5 21 a191 09J 109 1 • i }67,520 
1953-54 , 140 1 5 38.3 '72.7 14 ), 4) 

1954-55 66. 590 57 245 10. 265 ' m 276 
1955-56 153 1.30 N 25 111 130 1..1.,510 309,365 I 

1956-57 29,68? "'l?1 ,248 
195?-58 29,.,56 206,065 
1958-59 46,756 2 ,954 
1959~ 7,693 184,71 
19 61 29,21:; 223, 4 
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Table 9-2 .. 

Hi tor C$\l s ary 
o~ ~ri•ea Stat~s Sh-'l,.e or 

''a•ur'\1 F~ ,...r . '~~:try Jt t-r ' l'"1'"\ a1 I u •• rla 

---- -~ Me&rl Mor .. thly ... is<'" r F "' r cor UT'-0 'f .. r Ac ~-re 

;uri nr 
Ird Ir r t1or Fo r Year 
f''l oy 

._'unp ly • lf! "! .. '111 r c t • r ('\\ .-~ r. cv.-0~~ 
1 .- f~ 75~ 21 , '. tr 

' 
.., ... liJ, 77 I 

1962-63 7L1 ,5 l4'J 1 , (. ~ . ) ... , -' ,4 250,84? 
19 1-U 1 ~21 1( 1 v• 4 2fn I 1 '2.J.. , 442 7 41 , 6. 2 / 
1 f 4 -

I. ~ ,f. ~. 
196~ J 26 P99 1(. 4 t 1 ... .., 1 1 Qf'.? 1r 1 ,2 .~7 2fu. .l~tP ' I , 

r 

1966-67 69.6 1084 I 21oS lo66 241 96o9 n.1 33,023 266,978 320,001 
I .. 

II 

AVERAGE 181 I 934 1506 732 231 153* 153* 35,740 235,494 271,233 ,, 

* 19d2 data not included in averace 

~ 
• 
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1371 
15~5 
1'775 

901 
156.3 

1951 
1539 
1222 
858 

1275 

t.' 11 

1 

1 ' 

155.3 
?028 
984 

1858 
1532 

1459 
2910 
1303 
2.4)5 
1882 

1269 
29.3.4 
1985 
2044 
1982 

1640 
1590 
2195 
1691 
2054 

Table l.Q-1. 

~ 

Cubic Feet Per Second 

5 
'H44 
1u 1 

Q 0 

1v3 
t)4 
13 

56 

15 T3 
14J4 

.) 

799 
563 

f?t72 
1 ?51 
744 
Q25 
574 

1 
978 
7C1 
5.30 
598 

1079 
151 2 

555 
894 
91 7 

984 
955 
662 

1746 
1782 

883 
1426 
1759 
1291 
1180 

705 
758 

12.31 
969 
828 

1 

. .:; 

444 
546 
401 
459 
.315 

5JJ 
559 
400 
.342 
422 

4 
.35 

35.3 
71 7 
7.31 

578 
6o6 
717 
554 
5?8 

358 
413 
562 
46) 
422 

4 
.... 

4 
4 

£1;>1 

J 1 
1 

')78 
348 

.. )0 
369 
4/ 

?90 
189 

224 
270 
219 
319 
387 

.392 
282 
318 
.36.3 
3?1 

.390 
24? 
390 
.364 
'771 

JCfl 
.328 
544 
m 
330 

227 
354 
684 
281 

5 

1 

5o1 
17 

"'J5 
1 

, 
46"' 
201 
'n 

122 

214 
241 
141 
311 
468 

'2$7 
~ 

280 
316 
.)86 

791 
200 
303 
604 
862 

198 
212 
522 
545 
)8.3 

249 
3Cf1 
654 
178 
470 

'U1 

Run -off 1 • .. -t'c t 

1 

.. , '5 

1 I; 
.. I 

4, 

;7 , 1.1'1 
6, 058 

.33,020 
""6, 1d7 
19,4"'8 

41, 37~ 
33,744 
84, 1)6 
68, 288 
15 ,002 

17,01Y7 
32,6.31 
29,679 
18,908 
16,4'-1 

47,1.52 
.31,68.) 
18,171 
23,2.36 
.38,40 

43,JJ3 
.35,689 
17,710 
48,055 
70,683 

4),4 6 
31,2'73 
31,.309 
39,6)0 
44,510 

29,681 
29,256 
46.7,7 
47 
29,25 

4 I), 1 
I 4 

, , 6 
, 1 

_. I 

)1 , f.o 
425 , ?01 
248, 057 

534, )6 
431, 45 
265, 105 
326,301 
2.39, 897 

313,367 
38?.,211 
371,274 
288,022 
257,2.32 

300,603 
341,754 
253,2.3 
236,221 
224,969 

.328,915 
397,632 
211 ,297 ~ 
305,6l:J5 
328,6,~ 

.379,089 
418,054 
286,368 
446,013 
512,882 

.317,014 
450,712 
46.3,240 
)52, 
387,5 

.324,016 

.324 581 
426,7 
298,629 
343,007 

for Year 

"'I' • ...(' • 

14, 
,4 

... ,"'34 
1.4&.,617 

_,,t:, 1oo 
J 744 

b ,~"5 , ... 

I I 

' J4; ,449 
464, 510 
272 ,656 

571 ,455 
41!7,70.3 
298,125 
352, 
259,.325 

355,242 
415,955 
455,410 
.356,310 
272,234 

.317,61 0 

.374,385 
282,911 
255,129 
241,390 

.376,067 
42<),315 
229,468 
.328,841 
J67,ofn 

422,522 
4,.3,743 
304,078 
4 ,068 
583,565 

.358,4.)0 
481,985 
494,549 
~1.7 
432,048 

S.3,6(/7 
353.837 
473.4~ 

.372,258 

t; 
• 



I 
I 

t 
I 

ve1.r 

-
I 1' ... '3 

-
I • t..- r. I 

I 196')-6t 

I 1966~7 

I I 

AVERAGE 

I 
t 

l 
I 

I 

- - - -- ----- ---- ---------------. 
Table 10-2 

H1 tor~ ~1 ummary 
of "su- "' a.r ar~ of 

t - r w cf :t. ~ary R~v r ~t Irter.rat joral Boundary 
---------- --~--- -----------------------i 

r 

r np ~r ~-t n ~~~~on 
r • - L.c o} er 

October 

Rur.-of! in Ac~-feet 

!Non Irrigatj a !rr:i~ation For Year 
Season Season 

Nov .-Mar: Apr.-Oet. Nov.-Oct. -l M"l•• -,--,l!lft ,Tu.~~~yust--~~rtember 
-~----- f-- ----~~--~~------~--------~----------~ 

I ~ I 14~2 7~0 517 327 
:>6o 1 1047 1862 1021 1 415 304 
14C 1156 I .. 3 J 121? 4P2 444 
~~9 I ~~JJ ~2~ ~1s~ 603 463 
559 1230 1 1858 1050 485 339 
209 ' 1383 I 2439 I 1400 5SB 290 

1P5 )0,343 308,898 339,241 
204 49,754 309,560 359,314 
503 22,180 1.42,497 464,6Tl 
445 3J ,99C 400,540 434,530 
:no 35, 541 350,.620 386,161 
231 33,023 .394,415 Ji27 ,4)8 

I 

405 ' 1264 1839 527 37.3* 35,740 355,098 390,837 

* 190 ~ data noi included in averq ~ 

....-. --

-

I 

t: • 
• 



-
Period at Michele 

Internat ional Reservoir 
Boundary 

Stored Released 
Mar . 1 - 10 0 0 
Mar .ll - 20 0 

I 
0 

Mar. 21 - 31 0 0 

Apr . 1 - 10 3 0 
Apr.ll - 20 I 69 0 
Apr. 21 - 30 I )2 0 . I 40 Ma! 1 - 10 I 0 
May 11 - 20 I 127 0 
May 21 - 31 l 0 I 22 

June 1- 10 0 I 3 
June 11- 20 I 0 ! 16 
June 21- 30 0 

i 
1 

July 1- 10 0 0 
July 11- 20 2 0 I 
July 21- 31 1 

I 
0 

Aug. 1- 10 0 2 
Aug . 11- 20 1 

I 
0 

Aug. 21- 31 0 3 

·Sept . 1- 10 1 0 
Sept . ll- 20 0 s 
Sept. 21- 30 0 3 
Oct. 1- lC' 0 s 
Oct . 11- 20 0 3 
Oct . 21- 31 0 6 

Total 276 69 

Acre-feet 548 137 
- L.. 

DETERMINATION OF NATURAL FLOW OF LODGE CREEK 
AT INTERNATIONAL BOUNDARY 

19 67 
Table 11-1 

Alberta Reservoirs 
Quantities in cfs-days 

To tal Change in 
Greasewood Massy YeMt Reservoir Content s 
Reservoi r Reservoir Reservoir Jn Upper Lodge 

Creek Bas in 
St ored Releasee Stor ed Re l eased Stored_ 1!!leased St ored ~Released 

0 

I 
0 0 0 0 0 0 I 0 

0 0 0 0 I 0 0 0 0 
0 0 0 0 0 

I 
0 ! 0 0 

I 0 0 0 0 0 0 I 3 0 
0 0 0 0 s I 0 74 ' 0 
0 0 0 0 8 I 0 I 40 I 0 

I I 84 
I 

30 0 11 0 3 0 
I 

0 
13 I 0 62 0 I 0 4 198· 0 

0 I 1 I 0 12 0 I 2 

I 
0 I 37 I I 

I I 

0 0 0 lO I 0 I ) 0 I 16 
0 0 0 8 0 I 2 0 26 

I 

0 0 0 7 0 1 0 I 9 

I 1 0 0 6 0 2 0 
I 

7 I 
. 

1 0 0 4 0 I 0 0 1 I 
1 I 0 0 ) 0 I 1 0 I 2 

0 I 1 2 0 0 0 0 1 
0 5 I 2 0 0 0 0 2 
0 8 I 1 0 0 0 0 10 

0 5 2 0 0 0 0 2 
0 4 2 0 0 0 0 7 
0 3 - 1 0 0 0 0 s 
0 2 1 0 0 0 0 6 
0 1 0 0 0 0 0 4 
0 1 1 0 0 0 0 6 

46 31 as 50 16 1S 399 141 

91 61 168 99 32 30 791 279 
-L-- -~-- - -

ACJUSl..men"L 

for Channel Net change in 
Losses to Reservoir Contents 

Jnternati onal In Upper Lodge 
Boundary Creek Basin 
Computed Stored Released 

0 0 0 
I 0 0 0 
I 0 0 0 I 
I + 3 0 0 

+ 34 40 0 

I 
+ 31 I 9 0 

38 46 + 0 
+ 55 143 0 
~ .34 0 3 

I - 16 I 0 0 - 26 I 0 0 
! - 9 0 0 

7 0 - 0 

I 
1 0 0 ~ 

C3 2 0 0 

- 1 0 0 - 2 0 0 - 10 0 0 

- 2 0 0 
- 1 0 0 
- s . 0 0 
... 6 0 0 
- 4 0 0 
... 6 0 0 

-
+ 23 238 3 

-

+ li> 472 6 

f; .. 
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Table ll-2 

Alher+a tip -v i ,..._.. 
Qu.1nti•ies in cf~-day~ ---

Adjustment for )'f" Change Adjuetment for Net Change 
Period at Ch nel Losses ir Cont en te Channel Losses in Conter ts 

International Bare Creek o Internat onal Bare Creek Cressday ito International Creeeday 
Boundary ReRt>rvoi r I Boundary Reservoir Reservo:i r Boundary Reservoir 

_____ J S ored Re! -;:sed -
~ 

~Relea~ d Stored JRelea~ed 
-

f Released Computed + S ored ComP.uted_ Stored 

Mar. 1 - 10 0 0 0 0 0 I 0 0 0 0 0 
Mar.ll - 20 0 0 0 0 0 0 I 0 0 0 0 
Kar.21 - 31 0 0 0 0 0 

I 
0 0 0 0 0 

Apr. 1 - 10 15 0 • l5 0 0 0 0 0 0 

I 
0 

I 

Apr.ll - 20 244 0 + 49 195 0 

I 
181 0 + 30 151 0 

Apr.21 - 30 25 0 + 25 0 0 0 0 0 0 

1-

0 

May 1 - 10 49 0 • 33 16 0 I 6 0 + 6 0 0 

May 11 - 20 0 45 - 32 0 13 9 0 + 9 0 I 0 
Kay 21- 31 0 116 - 45 ·o n 18 0 + 18 0 0 

June 1- 10 0 43 - 33 0 10 0 .3 3 0 0 
June 11- 20 0 7 7 0 0 6 0 + 6 0 0 
June 21- 30 0 4 4 0 0 1 0 + 1 0 0 

Jul 1- 10 0 2 2 0 0 0 2 2 0 0 
July 11- 20 0 1 1 0 0 5 0 + s 0 0 
July 21- 31 0 3 3 0 0 0 0 0 0 0 

All«· 1- '10 0 3 3 0 0 4 0 + 4 ' 0 0 
Aq. 11- 20 0 4 4 0 0 0 0 0 0 0 
A.ug. 21- )1 0 8 8 0 0 0 0 0 0 0 

Sept. 1- 10 0 4 4 0 0 0 0 0 0 0 

~ ll- 20 0 9 9 0 0 0 0 0 0 0 
.~ 30 0 10 - 10 0 0. 0 2 - - 2 0 0 

Oct. 1- 10 0 10 - 10 0 0 0 1 - 1 0 0 
Oct.. 11- 20 0 11 - 11 0 0 0 3 - 3 0 0 
Oct. 21- 1 .l-0 ~5 - 15 0 0 0 3 - 3 0 0 

Tot.al 33.3 29S - 79 211 --- 94 230 14 + 65 1Sl 0 

Ac~te t 660 _ -157 All! ].86 28 +12L ~~ 0 

- • 
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AT INTrnNATlONA.I ROUHI!iRV 
1967 

Table ll-3 
Alberta Re~ervoir~ 

Quanti .; es in cf -day~ 
- - l l r 

--- - -
I Adjustrr.ert !'cr Net Chanp.e Adju~tment for Net Ch :ill r.e 

Period at 
I 

Channel Losses 'ir Con ents Channel Losses in Con en tl!l 
Internat:i Ol'lal M.:tchell to International t Ki c~en. Jaydot to Interna iol'lal Jaydot 

Boundary ~Reservoir Boundary Reservoir Reservoir Bound~'L_ Reservoir 
_ c- Rel eas;d I G.oml2\lt~ '"to red !Released _!:tor§d. f R~l eased: Com~u ed _stored !Beleased 

Mar. 1 - 10 0 0 0 0 0 0 0 0 0 0 
Mar.ll - 20 0 0 0 0 0 0 0 0 0 0 
Mar. : 1- -~1 0 0 0 0 0 0 0 0 0 0 

Apr . 1 - 10 0 0 0 0 0 18 0 + 10 8 0 
Apr.ll - 20 0 0 0 0 0 58 0 + 11 47 0 
Apr.21 - 1C 0 0 0 0 0 0 0 0 0 0 

May 1 - 10 123 0 + 30 93 0 .3 0 + .3 0 0 
May 11 - 20 .371 0 + 55 316 0 5 0 + 5 0 0 
May 21 - 31 0 21 - 21 0 0 10 0 + 10 0 0 

June 1- 1 0 .3.3 - 22 0 11 0 0 0 0 0 
June 11- .20 0 53 ... 25 0 28 .3 0 + .3 0 0 
June 21- 10 0 54 - 25 0 29 1 0 + 1 0 0 

July 1- 10 0 25 - 21 0 4 0 2 2· 0 0 
July 11- X) 0 24 - 21 0 .3 2 0 + 2 0 0 
July 21- 31 0 26 - 23 0 .3 1 0 + 1 0 0 

Aug. 1- 10 0 .)6 - 2.3 0 1.3 1 0 + 1 0 0 
Aug.. 11- 20 0 .34 - 22 0 12 0 2 2 0 0 
Au~. 21- 31 0 .3.3 - 24 0 9 0 0 0 0 0 

Sept. 1- 10 0 21 - 20 0 1 2 0 + 2 0 0 
Sept.] 1- "0 0 24 - 20 0 4 0 2 2 0 0 
Sept. 21 30 0 19 - 19 0 0 0 2 2 0 0 

Oct. 1- 10 0 11 - 11 0 0 0 1 1 0 0 
Oct. 11- 20 0 2 2 0 0 0 4 4 0 0 
Oct. 21- 31 0 .3. .3 0 0 0 2 2 0 0 . 

Total 494 419 - 217 409 117 104 15 + .34 55 0 

Acr~feet 980 8.)1 - 4.30 811 2.)2 2o6 .30 + 67 109 0 
i 

~ . 



------ -

Period at. 
Intemati onal 

Boundary 

Mar. 1 - 10 
Mar. 11- 20 
Mar. 21 - 31 
Apr. l - 10 
Apr . 11- 20 
Apr. 21 - 30 

May 1- 10 
May 11 - 20 
May 21 - J 
June 1 - 10 
J\Ule 11 - 20 
June 21 - 30 
July 1 - 10 
Jul y 11 - 20 
July 21 - 31 

AU&. 1- 10 
Aug . 11 - 20 
Aug. 21 - .31 

Sep. 1 - 10 
Sep. 11- 20 
Sep. 21- 30 
Oct . 1- 10 
Oct. 11 - 20 
Oct . 21 - 31 

Total 

Acre-feet 

-

! ETFID!INATION OF NA'It'RA! FLOW OF LODGE CREEK 
AT INTFRt~ATI0NAI R0UNrARY 

]Q 67 
Table 11-4 

Middle Cree Reservoir Storage and Div reion 
Quantities in cfs-days - -- T- - -

- --TReturn Flow 

from 
Creek Project 

Middle Creek Reservoir 

!Iiddle lEord 
Outlet ~----

Fl~ Mitchell 
Spil lway Proie~t 

Stored Released I 
- ----t-

0 0 0 

I 
0 I 0 I 0 

0 0 0 0 
I 

0 0 
0 0 0 I 0 0 0 

0 65 
I 0 I 96 I 0 0 

169 0 I 0 I 12) 
I 

0 I 0 
342 0 0 I 0 0 

I 
0 I 

I 

I 1,242 0 0 I 0 0 0 
I 70S 0 SBS I 

0 S48 0 
0 60 724 0 874 374 

0 1 0 0 229 0 
57 0 0 0 0 0 

0 136 17.3 0 0 13 
' 

0 29 S4 0 0 129 -Sl 0 0 .. - 0 0 1 
70 0 0 0 0 0 

)2 0 0 0 0 0 
22 0 0 0 0 0 

0 20 0 0 0 0 

0 25 0 0 0 0 
0 17 0 0 -o 0 
0 24 0 0 0 0 

0 278 ' 269 0 0 0 
0 234 246 0 0 127 
0 27 0 0 0 4 - --- -- - - - -

2~710 936 2,071 221 1,6)1 646 

S,.37S 1,856 4,1o8 -'-____!!.38 -L..-3,274 1,285 ----- -··----

---
Grosr~ 

Depletion 
Middle 
Creek 

Reservoir 

I 0 
0 
0 

+ 11 
I+ 294 
' + 342 
I 
+ 1,242 l + 1,838 
+ 1,164 

I· 228 -
i+ S7 
t+ 24 

- 104 
+ so 
+ 70 
+ S2 
+ 22 ... 20 

- 2) - 17 - 24 
+ 11 - us - .31 - -
+ 5,069 
+10,054 

Adjustment for 
Channel Loeses 

to 
Intemat:i onal 

Boundarv 
CO!l J\i•ed 

0 
0 
0 

+ 11 
+ 36 
+ 39 

+ 142 
+ 202 
+ ]J6 

+ 53 
+ 26 
+ 21 

- 3.3 
+ 2) 
+ 30 
+ 2) 
+ 20 - 20 

- 20 
- l1 
- 20 

+ 11 
- 26 
.... 23 -
+ 618 

+1,226 

Net 
repletion 

Middle 
Creek 

Reservoir 

0 
0 
0 

.o 
+ 2)6 
+ .303 

+1,100 
+1,6.36 
+1,028 

+ 17) 
+ 31 
+ 3 

- 71 
+ 2) 
+ 40 

+ 27 
+ 2 

0 

- s 
0 - 4 

0 - 69 
-, 6 

+4,451 
+8,628 

-~ .... 
~ . 



--

Period at 
International 

Boundary 

Mar. 1 - 10 
Mar. 11- 20 
Mar. 21 - 31 

Apr. 1 - 10 
Apr. 11- 20 
Apr. 21- 30 

May 1 - 10 
May 11 - 20 
May 21 - 31 

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

July 1 - 10 
July 11 - 20 
July 21 - 31 

Aug. 1 - 10 
Aug. 11- 20 
Aug. 21 - 31 

Sep. 1- 10 
Sep. 11- 20 
Sep. 21- 30 

Oct. 1- 10 
Oet. 11-20 
Oct. 21 - 31 

Tot&l 

Acre-feet 

--

DETERMINATION OF NATURAL FLOW OF l~DGE CREEK 
AT INTERNATIONAL BOUNDARY 

1967 
Table ll-5 

Altawan Reservoir Storage and Diversion 
Quantities in cfs-days - - - ,.----- - --

Return Flow Return Flow 
from from 

Spangler Spangler Bedford 
c 

Al t&wazJ _.Re~e_rvoir__ __ Dit&h_ ProJect _ .._ _ PNj_ec.t. __ 
Stored Rej.ea.8ed - -- o-t 0 0 0 0 

0 0 0 
I 

0 0 I 
0 0 I 0 0 0 I 

I 

591 0 0 I 0 I 0 
I 868 0 0 I 0 32 

98 0 I 0 0 15 

189 0 0 0 0 I 

0 130 0 0 222 I 
0 83 )82 102 l 358 I I 

0 56 330 52 I . 210 
0 263 474 263 I 91 I 

I 0 3 I 38 I 28 52 

47 • I I 44 0 I 0 0 I 
I I 

19 0 0 0 26 I 0 420 387 16 66 

0 1n 178 15 80 
18 0 14 2 so 
1 0 0 0 8 

1 0 ' 0 0 2 
2 0 0 0 s 
0 8 0 0 0 

0 2 0 0 0 
0 11 0 0 0 
0 13 0 0 23 

-

1,834 1,166 1,803 478 1 284 

3,638 2,313 3,576 948 2,547 

Gross 
ep1etion 

at 
Alta.wan 

0 
0 
0 

+ 5 
+ 8 
+ 

91 
36 
83 

+ 1 
- 3 

89 
52 
61 - 1 

+ 12 
-14 3 

45 
+ 3 

7 
-115 

94 

+ 7 
+1,4 

20 
7 

1 
3 
8 

2 
11 
)6 

09 
o6 

I 

I 
I 

I 
I 
I 
I 
I 

Adjustment for 
Channel Losses 

to 
In te rna ti onal 

+ 
+ 
+ 

+ 

--
+ 
--
+ 
-... 
""' --
---
---
-

0 
0 
0 

27 
3S 
12 

19 
27 
18 

10 
21 
13 

3 
7 

19 

17 
11 

7 

1 
3 
8 

2 
10 
12 

70 

- 139 

Net 
Depletion 

of 

0 
0 
0 

+564 
+ 801 
+ 71 
+ 170 
- 325 
-143 
+ 2 
- 122 - 32 

0 
0 

~ 96 
ca 71 - 9 

0 

0 
0 
0 

0 
- 1 - 24 

+ 779 

+18l5 

. 

~ 



Period at Net Depletion 
Intem ational in 

Boundary Canada 

Mar . 1 - 10 0 
Mar . 11-20 0 
Mar. 21- 31 0 
Apr. 1- 10 S72 
Apr . 11-20 1,492 
Apr. 21- JO 38.3 
Kay 1 - 10 1,425 
May 11- 20 l,t57 
May 21 - 31 8ll. 
June 1- 10 156 
June 11 - 20 - ll9 
June 21 - 30 .... 58 
July 1- 10 .... ., 
July 11 - 20 22. I 
July 21 - 31 59 -
Aug. 1- 10 ... 6.3 
Aug. ll-20 - 19 

' Aug. 21- 31 .... 9 
Sep. 1 - 10 ...,. 6 
Sep. 11-20 .. 4 
Sep. 21- 30 - 4 
Oct. 1- 10 0 
Oct. 11- 20 - 90 
Oct. 21 - ,:1 ... 32 

Total _6,08o I - - - - t 

Acre-Feet 12,0S8 L - -~ 

DETERMINATION OF NATURAL FLOW OF LODGE CREEK 
AT INTFlU:ATIONAL BOUNDARY 

1%7 
Table U-6 

Quantities in c!s-days 

Lodge Creek at International Boundary 
Adjustment !or Lodge Creek 

Minor Diversione at Received 
in International Natural United States in 

Canada Boundary Flow Share Exceee 

------
0 8 8 4 4 
0 I 6 6 3 .3 
0 

I 325 325 I 162 16.3 

55 I 1,~ 1,976 I 988 361 
145 7,.3n 9,008 I 4,504 2,867 

.37 4,489 4,909 I 2,454 2,0.35 
1.38 9,132 I ll,295 5,~6 4,084 
170 .3,820 I 5,747 2,874 946 

79 1,950 ., 2,840 1,1,20 5.30 
0 .399 5$ 278 121 I 
0 341 I 222 1ll 230 
0 ss 0 0 55 . 
0 5.3 0 0 S.3 
0 27 49 24 .3 
0 . 0 0 0 o• 
0 14 0 0 14 
0 2 0 0 2 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

624 29,941 .36,940 18, 4.70 ll,471 r- - - . - --
1.,238 59,.381 i 13,2{j:) )6,635 22,752 ~ -

• -
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Table 12-1 

20. 

..tuar.•.,i • ·n :1 c!'s- h·,·s 
---- -- --1------------:- - ---- • -T"'l ~'\-1 c .nn.;e --~ A1Tll.s·t~~ fo-r -.ret Depletion-· 

r•·r o1 it ~n ';ontr:-;~.s Jh.<ln~el Loeses t d.eesor lake 
I 1 •:,e:- 1 ',. ·~a 

! r: 
r _ 1 1 

.. : rieesor lnke ; to nrl A iams lake 
•• ~"r u •. e n. ltms w £' 1 A .. . I i 1 
_ _ -----•-- _______ -i ':1<. --~:n~ _'-&JlLJ nter·1.n onn ~ 

~-~- _ &lt'"~S.§_ ... '"'T.Q jM lP_tSP l•- • ~ 1)~ l.m·~tl~ 'Y- __ Fed JBeJeased 

MP r . . - M<tr • 11.: 
l1Rr . ' - MFr ,; •>I 
:t< r. - nrr. ~~ 

I 
A1 r . ..., - A 1 r . 11.1 
A 1 r . - - l'r • l.i 
iq r • ?. 5 - May 41 
May - !P..y 11~ 
fu:; 1r: - v.rty 2 'il 
t-h • ( - .h.l1f" 4l 

J't'1" li - "ne J4j
1

1 
/n· .~ 1 r;-.Tl!ne /~ 
Jm• · ,_ ~, ly ~ 

J 1 

Jd 
• -A· • • 

0 

0 
0 
0 

0 
0 
0 I 

I 
I 

t1 : 
4~ ! 

I 

36 I 
42 
8 

0 
0 
0 

An · • .::; - .h ; • 1.4j 20 
\, ·.l'"J-c\•t· , ,'l~ 20 
A • ' - .>f'I t.l 5 

, 1 + • s-., ... ,J 12 
4 , r - .. \.' l •, • ~~ • 0 

~e! t • ,_ Oc '... • 1~ 11 
I I 

----t--. ~- .j .. -- -~-_9_J__!I1_p~te..L__ t . -+-----
0 : o o o o : o 1 o

1 
o 

o o o o o : o ! o l o 
0 0 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 1 0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

27 
24 
1 

0 
0 
0 

0 
1 
0 

0 
0 
0 

6 
11 
1) 

12 
12 
16 

19 
20 
20 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

15 0 
16 0 
12 0 

1) 0 
6 0 
5 0 

0 
0 
0 

17 
51 
56 

48 
54 
24 

0 
0 

19 

0 
0 
0 

0 
0 
0 

0 
0 
0 

8 
4 
0 

35 0 
)6 0 
17 0 

25 0 
5 0 

16 0 

0 
0 
0 

17 
51 
56 

48 
54 
24 

8 
4 

19 

35 
)6 
17 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
o I 

2s o I 
1~ g I 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Oc'. ~-Oct,)~· ~ I 0 

g:~. J ~--~~~I~ __ _u ___ g_ 
I 3 o 
I 2 o 
~-l_j ___ 9 

12 0 
11 0 ii I ~ I g 

___ 8 __ J__~ 

!'0 t 1 273 

541 

53 

105 

1 
202 0 

401 0 

_8_ J ___ _Q_ 

434 12 422 0 0 

861 24 837 
1 0 l 0 
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Acre-fE-e 

' 

I 
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l 

\-j~~t 

Ir. f. ow 
Car l 

0 

0 
0 
1 

813 
2,0$$ 

413 

1,97$ 
286 

S4 

17 
6$ 

3$1 

229 
148 
130 

121 
73 
39 

0 
0 
0 

0 
0 
0 

6,770 

13,428 
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Table 12-2 

- . 
r 1 ter"' ... on West 
to Cypress Out !low 

Lake Canal 

-

0 I 0 0 I 

0 
0 
1 

2$ 
21 
19 

I 0 0 

I 0 0 

I 
0 0 

788 0 I 
I 2,034 29 I 
I 394 l$9 
I 

24 
1,$09 

S79 
I 1,9S1 4$2 

- 1,223 10 . 
- S2S 187 

7 
48 

10 640 
17 22 

1o8 243 237 

112 
241 
184 

ll7 29 - 93 673 - S4 981 

2 
18 
1.8 

ll9 603 ss 48! 
21 0 

I 

3 - 3 0 
1 - 1 1 
1 - 1 0 

l 
1 
0 
0 

I 2,922 

- 1 0 
0 0 
0 0 

I 
3,848 ' 4,SOS 

+ 
$,796 1 7,6)2 6,935 

- - -

Net 
Diversion 
to Cypr ss 

Lake 

0 

0 
0 
0 

788 
2,00S 

23S 

1,499 
- 1,233 - 712 

- 630 - s ~ 
6 

88 - 766 
- 1,03S 

I - 484 
t~ - 427 

21 
f. - 3 - 2 - l 

- 1 
0 
0 

- 6S7 

- 1,303 
- ----

• 



~ 

ferioe a 
Ir:t.~m1.liord 

'l<"lun(' -'l ry 

---
FPL • .?J - Mar . 4 

Mar. c - M r .l.4 
M<tr ,lc- )1.1. r ,2c 
Mar. ;>f - Apr. 

:..or. c - Arr .lL. 
,,. r . l~ - rr. 24 
Arr.25 -May 4 

May ' - Ma) ~ 1. 
Ma. 1 r - May .c. 5 
Ma:- ' I - June 4 

J e r, -June 1.4 e Jur c_ J ur. (' ';'}_. 
Jue 2)-July 4 

J..: y c;_Jul:..· 11. 
July : r_J l~Y ;-c. 
Ju:y .>• -Aug. L. 

Aup , c; - Aup.l L. 
A llP' , 1 r - 1\.u,!' , .2 c: 

1t1r . 26 - Sep .4 

.,ert. 5-Sept.ll. 
)ert.l)-.,ept . 24 

_ · ~~ • 2 S- Oct • 4 

'ct. c Oct . 14 , -
Oc . 1~ - Gct . 25 
Oct . 2t - rct .31 

Total 

Acre-feet 

22. 

rETE-!! :.TJO!' CF r.;:·m:.L JoLON OF RATTLE CREEK 
AT I:lTIYNA l JCf~AL 'iOUNr:AhY 

lC67 
Table 12•.3 

ti v~r<~ ior to !rr:i ~"' d Lar.cfl 
C,11 rtl v t: E- i y ofs- day~ 

,.. i r; in~ Me!<': r.r rr R1 c'r r~- Vidc.ra oJ 

& - .. )-- r:i tc ~ ,.or Di cr 
Ci.t r I cr . 

------~ -· 
0 0 0 0 

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

68 0 0 0 
243 0 0 0 
105 0 0 0 

238 0 0 0 
2S 0 0 0 
88 18 78 184 

99 289 381 601 
0 237 117 12 
0 14 7 102 " 

0 0 I 1 0 
13S 72 

I 
134 488 

122 2.34 297 485 

2 146 I 159 212 
0 12 I 3S 364 
0 0 0 0 

0 0 1 0 
0 0 2 0 

28 0 0 0 
I 

0 0 0 0 
0 0 0 0 
0 0 Q 0 

1,1S3 1,022 1,212' 2,448 

2,287 2,027 2,404 4,856 

I 
I 
I 
i 

Totcl.1 ~ ll 
DivPr • ~ F c 

rr. flPt 
tiver<J on 

o I r: '
~Zatcc L.·u;c 

---+=" 

I 
I 

0 0 0 

0 0 0 
0 0 0 
0 0 0 

68 14 S4 
243 49 194 
105 21 84 

238 47 191 
2; ; 20 

368 74 294 

1,370 2 
366 

74 1,096 
73 293 

123 25 98 

1 0 1 
829 1 66 663 

1,138 2 27 911 

519 04 415 1 
411 82 329 

0 0 0 

1 0 1 
2 0 2 

28 6 22 

0 0 0 
0 0 0 
0 0 0 

5,835 1,1 67 4,668 

11,574 2,3 1S 9,2S9 
-

, 



Period at 
International 

Boundary 

DETERMINATION OF NlTURAL FI.Oi OF BA.'rl'LE CREEK 
AT INTER& TIO. L BOUNDARY 

1967 
Table 12-4 

I No£ I Batt 
Depletion Cree 

1 
in 1 at 

uantities in cfa-da.Ys 
18 l ppa.rent Adjustment let 
k Natural tor Depletion 

Flov of Minor at 

Battle Creek at 
Intel"Jlational Boundary 

1 Canada Inte 
natio 
Bound 

r- I Battle Diw rsione basor 
nal Cr eek at • in taka 

IJlatural United Race bed 
States in 

-+--
Feb.2J - Mar . 4 0 I 

I 
I 

Mar. 5 - Mar.14 0 I 
Mar.l5 - Mar.25 0 I MA.r.26 - Apr. 4 0 

Apr. 5 - At-r · l41 842 I 
Apr. 15 - Apr. 24 2,199 I 
Apr. 25 - May 4t 319 

May 5 - May 14 1,690 
May 15 - Majr 25 - 1,213 
May 26 - June 4 - 418 

June 5 -June 14 466 
June 15-June 24 288 
June 25-July 4 104 

July 5-July 14 89 
July 15-July 25 - 103 
July 26-A ug. 4 - 124 
Aug. 5 - Aug.J.4 - 69 
Aug.l5 - Aug.25 - 98 
Aug. / f. - Sept . 4 21 

Sept. 5-Sept.l4 - 2 
s " rt.l5-Sept.24 0 
Sept.?5- Oct . 4 21 

Oct. 5 - Oct . U - 1 
Oc • .) 5 - Oct.25 0 
oc t . 2b - 0c.,. :n 0 

rotal 4,on 
Acre-feet 7,9S6 

ru-y I Intel'- Canada ~nd 
national Adams 
Boundary _. --· ~-

I 

1 05 

98 
2 

1,6 
27 
31 

76 .3,S 
1,12 
1,8 

3 
99 

72 3,2 
9,8 
),lll 

02 

66 9 
4 
2 
38 
S7 

19 1 
11 6 

20 

14 
13 

3 
3 

11 

0 
1 38 so 

37 1 
136 

87 

27,6 S6 

I 10) 
I 

I 98 I I 227 I 
I 

1,631 I I 
I 

' 4,418 I 
i I I 3,322 I 

2,218 t 
I 

I 4,962 
6,589 

I 2,693 I 

I 
1,432 

726 
I 

361 

268 
13 - 104 

I 74 
3S 
33 

1- 2 
138 

71 

136 

I 136 
87 

' I 
. 31,667 

S4,8SS I 62,~11 1 

4 I 0 
I 

I 3 0 
8 0 

S7 0 

lSS 0 
117 0 

78 0 
I 

174 I 0 
301 0 

9S l 0 

so I 0 
2S 0 
13 I 0 

9 0 
1 0 - 4 0 

3 0 
l 0 
1. 0 

0 0 , 0 
2 0 , 0 , 0 
.3 0 

I 1,1ll 0 
~ 

0 

Flov 
Share Exea a 

109 S4 )1 

I . 
101 so 48 
23) 118 109 

1,688 844 767 I 

I 4,)73 2,287 1,269 
3.439 1,720 ~ )97 
2,296 1,148 7)1 

),136 2,)68 704 
8,890 4,44, S,3S7 
2,788 1,394 1,717 

1,482 741 225 
7Sl 376 62 
374 187 70 

I 277 138 41 
I 14 1 109 

0 0 20 

77 36 lOS 
36 16 us 
34 17 .... s 
0 0 0 

143 72 66 
73 36 14 

l41 n 66 
m 10 66 
90 4S 42: 

I a,ess 16,444 ll.,2~-
t 



0 13 
0 11 
0 15 
0 24 
0 30 

818 249 
243 168 

1,637 98 
225 57 

84 7o6 
3 81 

49 17 
8 8 
0 67 
0 405 
0 347 
0 100 
0 6 

0 4 
0 1 
0 7 
0 2 
0 14 
0 22 

3,067 2.~~452 

6,083 4,863 

13 
11 
15 

24 
30 

+ 569 
+ 75 
+ 1,539 
+ 168 

622 
78 

+ 32 
0 

67 
405 

I - 347 
100 

6 

4 
1 
7 
2 

1.4 
22 

+ 615 

+ 1,220 

67 
13-1 

0 
0 
0 

0 
0 
0 
0 
0 
0 

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

0 

0 

• f 

13 ..,. 13 0 
11 11 0 
15 15 0 

24 24 0 
.30 30 0 

+ 569 + 152 + 417 
+ 75 + 63 + 12 
+ 1,539 + 504 + 1,035 
+ 168 + 97 + n 

622 229 393 
78 69 9 

+ 32 + 32 0 
0 0 0 

67 63 4 
405 229 176 
347 198 149 
100 79 21 

6 6 0 

4 4 0 
1 1 0 
1 7 0 
2 2 0 

14 1.4 0 
22 22 0 

...__ 

+ 615 168 + 783 --
+ 1,220 333 + 1,.553 1\) 

~ . 



• nation o '.l l 

lr r. iver at. na 
! 'fi7 

Tat 13-2 
' st i 

ys 

P r od a'\ Fast End 
~ross 

IntPrnaU nal 
1e · n [; -'Jri 

t at 
ooundary ~"'a al F.a t :. d lt ~ an. td 

Stort"d rlPa d 

---

Mar. 1 - 1 0 0 0 0 0 0 0 
l-iar. 11 - 20 . 2 0 0 0 + 2 + 2 0 
Mar. 21 - 31 0 4 0 0 4 4 0 

.pr. 1 - 1 2 0 0 0 + 2 + 2 0 
Apr. ll - 2 29 0 0 0 + 29 + 29 0 
pr. 1 - )28 0 0 0 + )28 + 92 + 236 

y , . - 182 0 0 0 + 182 + 70 + ll2 
May 11 - 0 98 0 0 98 62 36 
.May 2l - 31 24S 0 0 0 + 24S + 102 + 14.3 
Jun 1 - 1 117 0 0 0 + 117 + 67 + so 
June 11 - ... 1 28 0 3S2 70 + 310 + 154 + 1S6 
June 21 - ('I 0 208 S82 ll7 + 2S7 + 133 + l24 

July •1·1" 0 128 413 83 + 202 + lll + 91 
tJ 1y 11- 0 68 232 46 + ll8 + 77 + 41 
July :n - 31 79 0 162 90 + 441 + 209 + 232 

A . 1 - 1 0 47 S10 102 + 361 + 174 + 187 
Aut;. ll- .w 0 92 2S2 so + 110 + 74 + )6 
A . 21 - 31 0 163 ]J6 27 S4 S4 0 

- 10 4 0 8 2 + lO + 10 0 
11 - 0 19 0 0 0 + l9 + 19 0 
21 - .30 7 0 0 0 + 1 + 7 0 

Oc • 1 - 10 2 0 0 0 + 2 + 2 0 
0<-. 11 - 20 s 0 0 0 + s + s 0 
Oct. 21 - 31 0 1 0 0 •1 1 0 

1,~ 809---L 2,937 

2,061 1,6oS S,826 



e e 
'1:1. o+' jp 

p . ,. i v• r a ...1 

1567 
13-3 

-- - - - --
rio a+- + 

.d .. . r ,. 
n rr t ~a~ .. 

t P rr ~ ... r 
--- --..-- -~- --- --,. Pd ---- ---

·~ .. "· . l - , 0 0 0 0 0 0 
. 1" 0 0 10 0 10 0 

. r. - , 0 0 10 0 10 0 
... - l l 0 0 1,621 0 1.621 0 

1!'. 618 0 $47 0 1.16S 0 
;r - 1 1,327 0 286 0 1,613 0 

93 0 818 ' 0 911 0 
l - . 0 3S8 0 ll3 0 471 

21 - ~ 206 0 1,046 0 1,252 0 
• ..... ~ 1 - 1 us 0 0 1,0S9 0 944 
, li I ll - ') 0 1S9 0 6S4 0 813 
' . , 21 - 3 1.6 0 0 157 0 141 
'·l • l - 1 62 0 0 262 0 200 

.. 1 - 0 8 0 218 0 226 
. ·ly - 11 0 477 0 7S4 0 1,231 

, 
- l 0 470 0 398 0 868 

0 16S 0 99 0 264 
It 

~, - .3 .1. 158 0 0 49 109 0 ... 

f' J.. - 0 26 12 0 0 l4 
" 1 - 8 0 ll.6 0 124 0 
p t. c.. - 24 0 16 0 40 0 

• 19 0 n 0 90 0 
56 0 23 0 79 0 
80 0 S2 0 ]J2 0 

.... - --I-

2,782 1.663 4,628 3,763 7.156 S,~~172 --- -S,518 3,299 9,180 7,464 14,194 1o,2S9 ---
N 
0\ . 



Val Val 
Period at Marie Marie 

International West West 
Boundary Gravity Pumping 

Canal Canal 

Mar . 1 - 10 0 0 
Mar. ll - 20 0 0 
Mar. 21 - )1 0 0 
Apr. 1 - 10 0 0 
Apr. 11 - 20 0 0 
Apr. 21 - JO 0 0 

May 1 - 10 0 0 
May 11 - 20 0 0 
May 21 - )1 0 0 

June 1- 10 33 114 
June 11 - 20 253 223 
June 21 - )0 49 67 

July 1 - 10 0 0 
Jul,y 11 - 20 39 0 
July 21 - 31 . 263 222 

Aug. 1 - 10 m 208 
Aug. ll - 20 61. 140 
Aug. 21 - 31 0 0 

Sept. 1- 10 0 0 
Sept. 11 - 20 0 0 
sept. 21 - 30 0 0 
Oct. 1 - 10 0 

X 
. 

Oct. 11- 20 0 
Oct. 21 - 31 0 0 

Total 9n 974 
Acre-feet 1,926 1,932 

Determination of Natural Flow of 
Frenchman River at International Boundary 

. 1967 
Table 13-4 

Cypress Lake Stora~P and Divers ion 
Quantities 1~ cf s -days 

Val Total Return 
Marie E1ect.ric Canal Flow 

Main 
Pumps 

Diver s i on from 
Canal at Val Marie 

Val Marie Projec ts 
computed 

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

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

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

283 0 430 86 
727 53 1,256 2Sl 
3.39 25 480 96 

)20 15 33S 67 
$2 4 595 119 
au 41 1,.337 268 

47S 29 98S 197 
133 23 357 n 

0 0 0 0 

0 16 16 3 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

3,640 206 S,791 1,1S8 

7,220 406 11,486 2,297 

Gross Adjustment 
Deplet ion for Channel 

at LOsses to 
Val International 

Marie Boundary 

computed 
0 0 

+ 10 + 10 
+ 10 + 10 
+ 1,621 + 116 
+ 1,165 + 89 
+ 1,613 + U6 

+ 911 + 109 
~ b.7l - 65 
+ 1,252 + 145 
... 600 - 113 
+ 192 + 48 
+ 243 + 56 
+ 68 + 28 
+ 250 + 57 - 162 - 44 

- 80 C> .30 
+ 22 + 20 
+ 109 + )6 

- 1 C> 1 
+ 124 + 30 
+ 40 + 22 
+ 90 + 24 
+ 79 + 24 
+ 132 + 29 
+ 6,617 + 71h 
+13,124 + 1,420 

Net 
Depl etion 

at 
Val 

Marie 

0 
0 
0 

+ 1,% 
+ 1.,076 
+ 1,497 
+ 802 - 406 
+ 1,107 

- 487 
+ ~ 
+ 187 

+ 40 
+ 193 - 118 
C> 50 
+ 2 
+ 13 

0 
+ 94 
+ 18 
+ 66 
+ ss 
+ 103 

+ S,901 
+ 11,~ 

N 
-.f 
• 



Per·o nt 

PcJ' t drY 

---- -- - --

. 
< • 

,TJ~ •• - r 

JP. 

f' - ,. 

c • .-__.,__ 
T' • 

-. 

~' t 
LPplt"'t~nn 

"1 

Co:~~ad:.. 

0 
0 
0 

+ 1,505 
+ 1,076 
+ 2,150 
+ 926 
+ 59.3 
+ 1,.321 

8)0 
+ 291 
+ Jll 
+ 

I + 
1.31 
2.30 
62 I -

1 

I "" 
+ 

I + 

+ 
+ 

12 
17 
7.3 
0 

94 
18 

I + 66 
+ ss 

i + 103 
+ 8,056 

1 + 15,978 

DETEBMINlTION OF NA.TURAL FLOW 
FRBNCBMAN RIVER A.T IHTERHA.TIONAL oommARI 

1967 
Table 13-5 

I F ·;~ ~;· ,. 
Q·. ,. L t .. . , - ~ ::..____ --T-------

1 A pp.l :-c:. • I .-k .~... • ~~r, t 

f .... ., + ~ ...., + .. 

t 

I . 

95 
85 

1,386 
2,234 

11,960 
4,074 
4,522 
8,477 
5,9.37 
2,411 

648 
462 
215 
166 
.312 

209 
108 

25 
28 

309 
18 

276 
20 
21 

43,998 
87,269 

l''ltu. F ow ror 
if rru·c ~ ,, r-

1 R·:r t I'.• 
l . tc.:·: 

r,. 

95 
85 

1,386 

3,139 
13,036 
6,224 
5,448 
9,070 
7,258 
1,581 

9.39 
773 
.346 
.396 
250 

197 
125 

98 
28 

403 
36 

342 

- 'T 

75 
Uh_ -l 

52,0$4 

103,247 

cr • 

2 
2 

32 
66 

300 
143 
125 
208 
167 

36 
21 
18 

8 
9 
6 

5 
3 
2 

1 
9 
1 

8 
2 
.3 

1,197 

2,374 

r • 

.1 

97 
87 

1,418 
3,825 

13,3.36 
6,367 
5,573 
9,278 
7,425 
1,617 

960 
791 
354 
405 
256 

202 
128 
100 

29 
412 
37 

350 
77 

127 
53,251 

105,621 

l 

I 

------------

48 
44 

709 
1,912 
6,668 
3,184 
2 , 787 
4,639 
3,112 

808 
480 
396 
177 
203 
128 

101 
64 so 
15 

206 
18 

175 

1J! 
26,626 

52,811 

Receive
in 

Excess --

+ 47 
+ 41 
+ 677 
+ )22 
+ 5.,292 
+ 890 

+ 1,735 
+ 3,838 
+ 2,225 

+ 1,603 
+ 168 

I + 66 

l + .38 
37 

+ 184 
+ 108 
+ 44 

25 
+ 13 
+ 103 

0 

+ 101 
- }-8 

1- - 43 
+ 17,372 

I + 34,458 N 
<» 
• 
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C()!ITF.NTS 

Station Name 

St. Mary River at International Boundary • • • • • . . . . 
St. Mary Reservoir near Spring Coulee . . . . . . . . 

SwiftCurrent Creek at Many Glacier, Montana • . . . . . . 
Lake Sherburne at Sherburne 1 Montana • • • • • • • • • • 

SWiftcurrent Creek at Sherburne, Hontana • • • • • • • • 

St. Mary Canal at St. Mary Crossing near Babb, Montana 

Rolph Creek near Kimball . . . . . . . . . • • • 

Lee Creek at Cardaton • • . . . . . . . . • • g 

Canadian St. Mary Canal near Spring Coulee ••••••• 

Magrath Irrigation District Canal near Spring Coulee . . 

Milk River at Western Crossing of International Boundary • . . 
Milk River at Milk River • • • . . . . . . . . . . . . . . . . 

Station 
Number 

SAE-27 

$.\E-25 

5AE-32 

5AE-36 

5AE-33 

$.\E-29 

5AE-5 

5AE-2 

5AE-26 

5AE-21 
~ 
~ 

!!.!! 
1 

3 

4 

6 

8 

10 

11 

12 

14 

15 

16 

17 

Milk River at Eastern Crossing of International Boundary • • • llAA-31 19 

South Fork Milk River near Babb 1 Montana • • • • • • • • ll.AA-33 2l 

North Fork Milk River above .) t. Mary Canal near 
Browning, Montana • • • • • llAA-32 22 

North Milk River near International Boundary • • • • • • 

Altawan Reservoir near Govenlock • • • • •••••••• • • • 

Lodge Creek below McRae Creek at International Boundary . . . 
Michele Reservoir near F.lkwater ••• . . . . . . . . . . 
Greasewood Reservoir near Elkwater . . . . . . . . . . . 

llAA-1 

llAB-89 

lUB-83 

llAB-91 

ll.AB-92 

23 

24 

2S 

26 

27 

Massy Reservoir near Flkwater • • • • • • • • • • • • • • llAB-104 28 



- 2 -

Station Name 

Yeast Reservoir near Elkwater . . . 
Bare Creek Reservoir near Elkwater . . . 
Cress~ Reservoir near Cressday . . . 
Walburger Coulee below Diversions • 

Spangler Ditch near Govenlock • . . . . . . . . 
Jaydot Reservoir near Jaydot 

Middle Creek near Alberta Boundary . . . . . . 
Middle Creek Reservoir . . . . . . . . . . . . . 
Middle Creek near Battle Creek . . . . . . . 
Mitchell Reservoir near Elkwa ter . . . . . 
Squaw Coulee near Willow Creek . . . . . . 
Miscellaneous Diversions in Lodge Creek Tributary Basin 

Station 
Nu'llb er 

llAB-9.3 

ll.AB-94 

lUB-97 

llAB-86 

llAB-<>O 

llAB-98 

llAB-9 

llAB-80 

llAB-87 

llAB-99 

llAB-103 

29 

30 

31 

.32 

33 

.34 

35 

36 

37 

38 

39 

in Alberta • • • • ------- 40 

Miscellaneous Diversions in Lodge Creek Tributary Basin 
in Saskatchewan • • • • • ------- 41 

Battle Creek at International Boundary •• . . 
Adams Lake . . . . . . . . . . 
Reesor Reservoir . . . . . . . . . . . . . 
Cypress Lake West Inflow Canal . . . . 
Cypress Lake West Inflow Canal Drain . . . . . . . . . . 
Cypress Lake West Outflow Canal • . . . . . . 
Vidora Ditch near Consul 

Richardson Ditch near Consul . . . . . . . . . . . . . . 
McKinnon ·Ditch near Consul • • • 0 • • • • • • • • • 0 • . 

llAB-27 

llAB-95 

llAB-90 

llAB-78 

llAB-85 

llAB-77 

llAB-54 

llAB-58 

llAB-44 

43 

44 

45 

46 

47 

48 

49 

50 

;.J. 
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Station Name 

Stirling and Nash Ditch near Consul • • • • • • • • • • • 

Woodpile Coulee near International Boundary • . . . • • • 

East Fork Battle Creek near International Boundary • • • 

~ons Creek at International Boundar,y • • • • • • • • • • 

Miscellaneous Diversions in Battle Creek Tributary Basin 

Station 
Number 

llAB-18 

llAB-105 

llAB-107 

llAB-75 

!!&! 

S2 

S3 

S4 

5S 

S6 

Whitewater Creek near International Boundar,y • • • • • • • • • ll.AD-1 6) 

Eastend Reservoir . . . . . . . . . . . . . . . . . . . . . . 
Frenchman River below Eastend Reservoir . . . . . . . . . . . 
Frenchman River below Eastend Irrigation Project • . . • • • • 

Val Marie West Reservoir • . . . . . . . . • • • • • • • • • 0 

Val Marie Reservoir • • • . . . . . . . . . . . . . . . . . . 
Frenchman River below Val Marie . . . . . . . . . . . . . . . 
Frenchman River at International Boundar,y •••••••••• 

Belanger Creek Diversion to Cypress Lake ••••••• o 

Cypress Lake • • • • • • • • • • • • • • • • • • • 0 • 0 

Cypress Lake East Outflow Canal • • • • 0 • • • • • • • • 

Eastend Canal • • • • • • • • • 0 • • • • • • • • • • • • 

llAC-55 

llAC-1 

lU.C-57 

llAC-63 

llAC-56 

llAC-51 

llAC-bJ. 

UAC-64 

llAC-37 

llA.C-60 

llA.C-$2 

Val Marie West Pumping Canal . . . . . . . . . . • • • 

Val Marie West Gravity Canal • • • • •• • • • • • • 

·• llAC-66 

lllC-65 . . 
Val Marie Main Canal . . . . . . . . . . . . . . . . • • 

Denniel Creek near Val Marie • • • • • • • • • • • • • 0 

Miscellaneous Diversions in Frenchman River tributary 
Basin • • • o • 0 

llAC-54 

llAC-25 

64 

65 

66 

67 

68 

&; 

70 

71 

72 

73 

74 

75 

76 

17 

78 

79 
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Station Name 

Rock Creek below Horse Creek near International Boundary 

McEachern Creek at International Boundary • • • • • 

• I • • 

• • • 

Station 
Number 

llAE-9 

lllE-7 

~ 

86 

87 
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DEPARTMENT OF NORTHERN A FF AIRS AN D NATIONAL R FSOURCES- WATER RESOURCES BRANCH R243 

o f _ 

Month 

/96o 

September 

ctober 

llove'lluer 

o .. c.IT' t-er 

1967 
J n ory 

February 

•\ori I 

Jur.e 

Jvly 

Au~us 

-

Ele vation ot 
Cawge h11 1Mt 
f.,d of '-\ontl-

'" ,_, 

3609.6· 

360 7. 5 

3609.2 

3610.7 

3610.9 

Elevattons b.... 
•n feet and Contents in acre-fe et 

6e .. ge ~eigloh Total 

Reservoir n e o..r ~;-; ,.,!/ C o .... Jee 
for 1••• "'"''"! JO ie,.teM8u 19 _ 0 / _ 

C ontents g f Ch""g" in 

End of Month 
Contents 

Duttng Month 

In ac-h tn ae-ft 

2 3 7.,000 1 - 2 ~000 
I I 

22~300 - ) ~700 

234 .. 300 + J / .)000 

244300 r ~ ~aoa t

1 24 5~700 _,. /,~400 
I 

Adi u ot ment 
for Upotream 
R ;~ulation• 

in ac·k 

-

36 I 1.2 24 ~800 rt- 2,100 

.. 1 3612.2,254800 ·-1' ~000 
3608.2 22~800 -27,000 

- -

36/07 ' 24~300 ~-16.,500 

I 36/2.0 1253,400 + 9,100 I 
36 J 2.9 259..90 0 .,. 6,500 

' 

Statoon No. 5El_£.:._2_S 

Total Adjustment 

in ac·h Equivalent 
In cf• 

·-- -

- -- -

- -

-

-- -·-----

-

36 I 1.8 1252,000 ~- ?,900 

3601.0 ! 18~600 -6?.400 
3590.5 /3~500 -1-8JOO 

-·--- --· ---- ---
Septe.,..ber 

October 

- ~ I 
Nove'llber 3596.1 15~400 ~-2~900 

- ' 
Decerrber 3 59 9.3 I 75,400 -1-/ ~ooo 

vear 
Change in Conlenh and Ad 0us lment During Pe n od 

0 1 .. sta: ta,.,e:otH: 
• Maximum 
>- Daily .. 

-f 

El.,votion ~ 6 /~()feet ~ 
6 e"!l" lole ,!jl.t 

--

- - ----r-· -

0 l,.staflltllfll6e.,s 
U. Monimum 

Daily 
Ele~atoon 4~.$89 6 fee• at 0 C to Je._ J 0 /33. 2 00 ~ _ D ' _1 _ , Contents _ _ ac-f 

Cabge 1-teig~. t .. 

3 

~on t; e!'tl:s o..,...e 
-F ,.on-. ,... ~-co rt:tl.. e,. 

c. o.../c;.,.../o..t eeL f=_ro-._ n?ieJ..L'_qs,_t _ e ~t>t,~ns 
c ho...~>"'t: ~t: _ e,sJ. .oF h::Jo.-.~J.. . _ 

------
- Compute d by: 1..../ I../ 

Checked by : !JeP-C. . 
___ Date j;. .. .,.0 ,Y /'~ ~~ ~'8 
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5-0155. Lake Sherburne at Sherburne, Mont. 

Month-end elevation and contents 
Water year October 1966 to September 1967 

Date Elevation Contents Change in contents 
(feet)t ( acre- feet ) {acre-teet) 

...>ept .30 . • • . . . • . g 4,730.A2 2190 ~' .. 
uct . 31 . . . • . • g 4,7a6· 7 6:o~o + a,860 
hov. 30 . • . . . . . • g 4,7 2.87 10,590 + ,540 
Dec. 31 . . • . • . . • g 4,747.10 14,090 + 3,500 

Calendar year 1966 + 5,230 

J an. 31 • . . . . • g 4,750.13 16,920 + 2,830 
Feb . 28 . • . . . • • • g 4,7~-13 19,430 + 2,810 
Har. 31 • . . • • . . • g 4, 7 .89 21, 90 + 1,760 
Ap r. 30 • . . . . • g 4,7z8.07 24,870 + ~,~80 
hay 31 • . • • . • 4,7 2.70 10,450 - 1 t 20 
... Wle .30 . . . • 4,7~-96 45,440 + 34,990 
'" uly 31 . . • . . . . . 4,7 .91 60,950 + 16,510 e Aug . 31 . • • . 4,764.6a 32,160 - 2 ,~90 
..:lept.JO . . . . . . . • g 4,732.7 3,280 - 28, 80 

water year 1966-67 + 1,090 

t Elevations at 240o hours. 
g From graph based on once-weekly or more frequent statf-gage 

readings. Readings obtained within two days of each month end. 

Na:x.imwn contents, 63,830 acre-feet at 1000 July 19 (elevation, 
4,786.63 ft). 

Mi nimum contents observed, 2,131 acre-feet at 1435 on Oct. 13 
(elevation, 4,730.82 ft). 

R . \J .~-



5-0155. Lake Sherburne at Sherburne,Mont. 

Month-end elevation and contents 
Water year October 1967 to September 1968 

Date Elevation 
(f et)t 

Sept.30 ••••• g ~,732.74 
Oct . 31 • • • • • 4, 71to.88 

t Elevation at 24oo hours. 

Contents 
(acre-teet) 

3,280 
9,010 

Chance 1n contents 
(acre-feet) 

+ 5,730 

g Fro m graph based on daily staff-gage readings. 
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Dail y 8wgc llclfM 
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Ele•crtlona ~ 
•I + In ieet <W1d r _, C,.ne.nta •n -f..t 

6au;u cip..f& f"•~ 

of G-rea..,s_e kiQO~_- Bes.e,r_ Q_j'_y_JJ eo._ v-_ __1:/k..,o.t:er St.a•lonNo. _I._IRB-92 

/90"6 

April 

July 

Auvu•t 

September 

fa,. } ••• a Jhc1 3rt' '·• ' twhe ' 19 -~2-

c_.. .... •• o-..;. --;--1 Adl.,_._,.. 
Total Acll111lrMM er .... ""' • ............ 

£n4ef~ 
Coott•"il J tOll UpafftdM 
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9-7-----"-.,- ---7~ : --7; --~ ------ . t' -- -- -t- -- --- 1 
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DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES- WATER RESOURCES BRANCH RUI 

Elevations 1::ftw 
u lo in f~et and T Contenta In ocre-f-t 

Qe 1 1 -•Ia-•• otal 

of _....t,l'1:.,._,j:.....!::::a.!:.os~s-::ly'/C----!..R...i..e-....s.t....!>e~r_v!:....!o~i ~Y-~Y1~e~o-~,.-...!!,E'"i=._.l:...:k~"""':..::.....:O..:::_::::..::t::::.......;:e.=.Y";___ __ Station No. I I 178-/04 
for j I IF &I ~ · I i aQ i apt&IIJI .. &F 19 6 -;, 

Elevetl- at C-'•"'• at Change In Acfjuatment 
Total Adjuatment Sii l I I WJ I; It Content a for Upstr.om 

Month End of Manth End of Month During Month Regulation• 

/966 In f•t In ac.ft In oe-ft In oc•ft In ac-ft Equlvalant 
In cfs 

se,_ber 

October 87.5 ~3 ~~ 

November 

sto.-~_r~-t \33 December ~J",..,l:e~ 

/962 
Jenuaty 

February 0,. y 0 !/ 
Mor.ch D..,.y 0 0 
April 81.2 2 ' r 

-· ~ 2 
May 91.4 1 O? __ ~!_!OO 
June 88.2 45 ]- 57 I 
July 85.7 17 

! 
28 -. 

August 86.2 2/ r 4 
September 86.7 26 +- 5 

87.1 31 
r-

5 October i+-
Novamber 

December 

"'-' Change In Contents and Adjustment During p "od + 31 .,. 
is. 

~ ,..~ ...... ' ] I • Elevation 9-1-. I fe.t~ /1oy 8 ~,.d., 9 163 
~ ~ axlmum D 

1 
, Contents oc·f 

al y r; . • • W a lu~t 

tf Elevation Dr~ v a. v io u.s t; / WJes, Contents 0 ac-f1 ~lnlmum I feat at 
~ Dol y • • w , •• t 

• 1'7o nt b enol C /e VQ. "tt'on s .Prom t::IA n b_ o£ o J, s e,..veol Ylflp.pl.; n~S a.... • 

Computed by: ~ h./~ / 
------~------- _____ --------------1 Checked by:.%".,., ,t!,/~ 
-----------~------- ---------------1 Date 

------------------------------------~~------------J 



DEP ARTMENT OF NORTHERN AF FAIRS AND NATIONAL RESOU RCES- WATER RESOURCES BRANCH 

EleYotion a 

• I H · · ;' --in fe et and T Contents in acre- feet 
ot al 

af ________ ~~~P-~~a~s~~----~~~e-~s~~~~~~~~~~·~~----Ln~e~·~'~--~~~~~~~-~ ~ 
for "'' _,__..,. .. ao:i?iMOi:i5

.,jjll'.._ .. ., 19 ...,fii"-"'2 ____ _ 

Ele vation at Contents at Chartge In Ad1u1tment 
0 g II I I I Contents fot Upstream a 

Month End of Month End of Month During Month Regulation• 

/~&,(';. 
In feet In ac•ft In oc•ft In oc•ft 

September 
f- - - f--- -- -- - -

October 
P~x - o_ I\ 

f- -- - ----

November 

f-- -- - - ,_ - -- --
December 

0 
/!!)~? - -- - - - --

J 
-- -- --

January 
-- I- - --- - - - r- -

February 
l?r~ 0 - - ~- -

Mau:h 
/)~)'- 0 0 

f-

<\pri I 
~44-s-. 3__ ZB + 28 t-

May . 
r 3"'t_"t_2 . 9 15 - 13 - -

June 
3439 , S" 4 - I I - - -

July 
~-~-7 0 - 4 --- - -

Augu st 
R9" 0 0 ----- .___ 

Septrmber 
Or7 0 0 

I -
Octo ber p ,..;t' 0 0 - -

Nove, ber 

-- - - -- - - - t-- - -
Dece..,ber 

--. 
Change in Contents and Adjustment During Period 

0 

l~ 
~ E levation M~ feel !." ,A?..,;z _ '7 Joximum -Daily l'ii'IUI! I I gl ' 
~ 
l 

Statton No, /1,.48 - e>3 

Total Adtustment 

In oc•h Equivalent 
In cfs 

-- -

- -- - --- -

- - -- -
---

- - -- --

- -- -

- - - -- -

--

------

- - - -

- -

-

- - - --

- - - --

, C o-n "en ts .3/ oc-ft 

~ Flevation _ L).r_y 6:-~s 0 i Mintrnum feet at t/t:f' •i..,.r __ , Contents ac•ft 
;; ... ,. ~~~~·~~ -· Daily 

~~ ~ (,_ ~,.,/ 
r e• ../ , '_,p-~ 

.,. 
_ JIJt _ 

- - --------1 Computed b y: L. . W , t.l . 
------1 Che c ed by : ???,.S 

----1Dato L/e c , 1/J " :!>~ 7 



DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES- WATER RESOURCES BRANCH 

Elevations -... 
In feet and T Contents in oc:r .. feet 

i ; u • ;' oto1 

of __ --J<B""""'-'a=.;.r....:e=--->C-.::rc....e.=~"'-.l:'=----"',.-6'-"-"~""'""'""'4!!!'-',.._V~f2,..£c..::~-~n"""C-o:.;..,._--zh=-:%c....~~~=-'o=--"r;-=e;..:,.. __ Station No. //A'.6- !!:>4 
for ; I .. a ao ( p 1 b 19 ..:::Wo;..c;..2 __ 

Elevetlon t Contents ot Chonge In Adjustment 
Total Adjustment c I H 'a' f Q Contents for Upstream 

Month End of Month End of Month During Month Regulation• 

In l .. t In oc•ft In ac•ft In oc-ft In oc-ft Eqvl¥alont 
~~~~ In cfs 

September 

October 
'r--- 3 ?.25.8 1040 

November 

December > Q _ 
~~~z :.. 

January 

r--

February 
37i?5.~ /04-0 

Mau:h 372t:,.o lt:J50 + /0 
- f--

April • 
373/.4- 1~40 ,L5!?JO 

May 3728.0 /250 - 3:i:JO 

June 
3/27.1 11~0 ~0 -r-----

July 
372~.1 10<00 -/00 

r---

August 3725./ ~72 - B8 
September 3724:2.. 8~7 - 75 --
October 

372?,_2. 
f--

915 - 82. 
November 

Dece'l'ber .... 
Chango in Contents ancl AdjustiTlent During p . d -225 eno 

/fl?•,~'- io o~t-Je, 

i Elevation 373/. fJ feet ;'" ---.L!2..• v 7 /?00 ~ Maximum , Contents ac-ft 
Daily @ i II · I 9 

~~ 

~ Minimum 
Elevation ~7Z3.Z feet ~" Oct•&!!" 3/ , Contents ___ $' /s" ac:-ft 

Oajly • I ''''''" 

------------------------------------1 Computed by: ,£ . lc,) · W • 
------~-------------------------llec:ked by: W ""4 

-&4""....... """'~ s 
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DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES- WATER RESOURCES BRANCH RU3 

~ Elevations 
in feet and Contents in acre-feet 

Total 

__ Station No, //.;'98- !::>7 
for ; I I ' I 10 ( p I i r 19 (# / 

Month 

/2J~~ 

September 

October 

November 

December 

IX'? 
Jam;a;y 

February 

Mor!:h 

April 

May 

June 

July 

August 

September 

October 

Novt'"1ber 

December 

Elevation t 
6 a H 'alit a 
End of Month 

inl-t 

~------

315~.'3 
~ -

r-· 

"315~.0 
I- --

3 I 58.0 c- - -

3 1 ~2 . 0 

31 G / . Z 
r-

I-
3 / ~0. ~ 

1--- 31~0 · 2. 

3 / GO . O 

Contents at 

End of Month 

in OC•ft 

f--- -

20-'f-

_?o+ 

5~3 -

.5"43 

-'/-74 

37~ -

321 

28~ 

2/0 

~ 
Change in Contents and Ad just rren t During p 

ero a d 

-

/ 

Chan;e in 
Contents 

Durong Month 

in oc:• lt 

- 18 

0 

-1' 359 

- zo 
-- G;~ 

- 95 -

- 58 

- 35'" 

- /c; 

)1 'a 

~~ 
Maximum 

. . E levatoon 3/-'~ _,- -
_ •~ - ~ F..,et • 

fJssye I 'ef§Lt Deily 
II 
.; 

~~ Monimum 
Daoly 

_..M#,..d ~ .. e/ 

r~i e/-;,.,!..r · 

-

Ad ru stment 
fOf' Upstream 
Regulation• 

in ac•ft 

Total Adjustment 

In oc:-lt Equivalent 
in cis 

I-- - -----f--

-

1-

-

-

--- ~--j 

tJ,o, -c~,.. 5~~,_ .. ,~ --- --

- -

- -- - - - - -

- - - -

- -- -

~--------

- - ----

- --

- - --

- - -

-· - --

- ---

_ , ronte nts _oc-1 

' c .... ntent s zo4 - - ac-f 

Computed by: 

------
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Date P~t.c · 
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DEPARTMI!NT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES-WATER -RESOURCES BRANCH 

Daily Gauge Hei;ht in feet and Discharge in ___ cubic feet p er second for ___ llllliil.__._ l9 '-Z Drainage oreo ------ square miles Station No. //AIJ-86 

Morch April Moy June Jyly Aug11at Octollet 
Oay~--~-----~---.------~--~-----+----.------r---~-----b--~----~o~r---,-----~----.-----~---.------+---~----~----.-----~--~~--~ 

Gauge Oi..-horge Gauv• Oischarne Gauge Otschorsr• Gat~go Oischcrr"• Gcrusre 0 h Gauge Dlachetge Gouge I 0 hor Gauge 
Height 

Discharge Height Height • Height Height • Height lsc argo Height Height lac 11• 

Ad,u sled for Ad 1u sled for 

1 me on -- - ~ --

cfsm ___ _ 

in. 
~--- -~ -~- --

-----. 
f---- ----------------- -

Acc ura cy~ 

feel to convert gauge height to 

Dlechvge Gouge 
Height 

----- ---~--

ea.,.. 
Helvht Oil char .. 

-----+---------·--
-------~--- ------------1 

------------- --- ----+------~ 

,., 
.Ill ., 
e ,. 
0 
0.. 
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DE PAR 1 MENT OF NOR THERN AF- F AIRS AND NATI ONAL RE SOU RCES-W AT ER RE: SOURCES BRANCH 
Gov~,/o c.K --------

cuboc le ef per &econd for , • .,, .,..;,!1 dl Qeullloeo 19 G? ~ 
~----------------~------~-----r----------

Daily Gouge Ho oqht ;,, feet and l)ischarge n square mil•• Drainage area -~---------

! 
Day 1-----.-------+--- --- __ __ March ---- _ April _ -~ _ May __ June Day July ____ --- A~~: __ ,_ ____ soplolllbor -~ _:toloer Mo.,oonbor 

J a 11 uary 

R 7 11 C 

( 8 •1121 

Gauge I Di rcho rgo G<>ugo Oi oc!-ar!l• I HG•~Iug~·, I Di ocl,arao Gauge 01 ha Gouge o .. d ,arg• -Ga .. g I Dis h • Gauge Dhc:ha rgo Gauge I Dlschor • Goug e I o· h i Gauue I Dis~harg·:-~a .. ;-r-;-h G<l ugo ' 
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'} _ --r-~ _ _, • II _ _ I ' ~- I- _. 0 -0 3..:_ 0 / -+ ? ~ (? 2 - l o_ 0 2 · 8fl_ II _z_z.Q_ . _ : t!_ _ _ ,.. __ ___a_ __ r-----±----+----+-----1 
3 c------t- _ _ 1 Q~ :g~.oz. -~~.3 ·, __ o.o ~~4-- ,. _zq_,_g ... _ ,, , __ _ --~-
4 ,___ -+ _ _ _ _... - _ __ ~ - ; -- r--- ; - ~~~--= 1 Q.Q_ 3~ o~ ~.7 l ---i __ Q.._Q_ Z._. 7Z~ !L /_ V --+ _.!! _ _. __ '! --~t--j- ---~-~~~::~~-~~:::~ 
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8 -- -~- --- r--- - -- _ • P- __ c- _____. '' __ r 0 ,0 3 .o? 3 / 2:_ 8 _ J__ _o._o ? -40t 1

1 _/QO __ _u _ ___,_ ._, __ ~ --+--~ __ -----11----~ 
" __ _._ .. ____ 

1
_ 11 _ _ __ ..___ , __ o.o 3 .o7 3 1 ~ o _ ~ CU2_ 2·3'!;) )..!!_ ~.8_ _ .J.!_ ---r-_LL___-r--- -+-- ------r------1 

~10~---~---~--~------1~-~-~~-~---~~-~----a~:o 3. o~ ~8 .e ~o V • 44 u .1 u 
11 - --r- ~ __ _;__ -r--_j JJ - ~ .J.L -t- +-- D.O 3-0~ 3o.e : 1 o.ru /-~~ . .. .o. I L ,, ----t-- --'-t-_l -_n_--'"----+----l--
12 _ -+ _ --+-- 1l- __ _ ,,_ I 1 a.a ~- o~ 3o.+ 1 Q.Q_ (.3 2. ,, _e.e ~ ,, _ _ _ a ---~---- -----r-----+-------t 
13 r----+---- - -~ -- __ ,__ Il__r----r- ..!1 • ~ y _ +2:8 ' ,. - -~ o. / . 27 •. Q..P __ _.__p __ ~ - ___!! - L---+----+---- -l 
14 __ --+-- __ ---t-- - .... _ _ _ _ + __ 11 r---- _ ,. ___ t- _o.o_ 3.J I w/·2 'J : _ c;.o_ ,_L. ?~ •• _ .(2. g __ _ ---"-'- _ _J " 

n .o 3 .? I t:41 ·/ l 5 o .o _12.0 _j_ " I .• 
-- -t 

15 

16 

17 ---· I 
- - -+----- ---

t 
----+ 

,. ,, 
,, _ __ -.- Q.O 3. ?I ~-~L/- 16 r-- ....__ ..1).0 __ __().Q_ _ _ 11 _ -t-
"- • o~- ~- ?f' t ~~- L 1.. _ • .t2o ____ , _().o_ _ -+--.i!. .. -- --+- _;, ~l : __ 
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11 o.o 1-~ t- 37.;_ 'Q 1 v_~ n_s__ -·- _Q.o_ _ -r J'- r-----r- 11__ __ _I-· 

- It 

J' 

., 
.li --'2 -~~_a.~ • .3. ~.:::cl -~ +R.B I o.o .J.l --='''--+--~~---~--+-i __ __, 

21 _ _, _ t- u ~ , _ _ _ o-o J .3~ _ __o.Z-j·' ~~~4 5Q.3_ -t -~-t--- _ ,, __ _ __ " _ -+-- -+-- --1 
22 ----+- ' - r- -. ,, --- - ., - -v +<>--~- + ~ ~ LY' , ~~ - ___j_ /').t'J - -f-~- - - ,, --+-' ----t-----+- - - -1 
21 __ ~ _ ..... _ l- n •• t--3.~G;. 59.~ ___ ! ~ v +.7'f .z_z.,_~ _ .. _ a .o _ _J_J_ ___ r- --+ - H - _ ----i--~---t----------1 
24 - -r - ~ I " -- L ., 3 . <;;~ ~ j_ o.a 24 - v :fl. 3_6'.(1,_ - - OA - JL I _JL_ -- E" --

18 

19 

20 

t 
I 

~,5~--~--~--~---+i--~' --·-~---~~~~-~3~.~~~~-~~=~~z~~- a.o ,~ 3.~~ s~+ 00 fl r q ~-~---~ 
16 ~ 1 ~ ~ i ., _, ,. g. 34~ "t_2-~- j o. t?.. •' _ V p-. 38.2 r _" o.o -~.u i : - ---- -~----J--
27...__. ~ -~---1---- -- II I• ~~s143.0 t 0.0 t? .2 - ~.~Z!·?_ ___ __a_,o__~-- -J.J_ _____ _____JL ----- -+---t--- - --1 

____ _). t ; 1L 

1 
·· 3.2? ! 3~~ _C!.:.O 2s Z . !!Jq_~,JP_t--zz.o 1 __ (2__'2 ___ 1.L _ _ ___ -+----~----+-----f 

29 t- - ____, F--~~~ - - II ~· - .l_._~_:,j 40.?., -- +- O._f) . 20 .£:.~/ ~~?-~ -- +--_Q,_Q _______ .l!_ '-- I--: ------ ---+'----~ 
Jo ------+ __ f---- ...-?t-- ~ ... i u ~ ... t? .o ..... 3 .$"o + _sc.~ _ ~ --+ ()~Q_ Jo z . ~, ,, zc::-~ I- __ f-_Q.Q__ ~-::.--~ ..,--~-=- -~!--r-- .,.;._L_ _ ______ __1 __ _ 
31 1 -- -- ---~-=o-'-". o"---+'--"----~ - _ V 4<J~4 >~.- .1 -~ 31 2 · ~ /(~"!$~ 23.o o.o ..-><-..... - ---- 0..£)_ --- '::::-j__-__- ---- --T 

~t ... :ta=l:====~===========~======~=: __ __ 0.~.,.,0 __ +---- -"0«-··~ 0-t ___ :-1!<7 Z • -~ r--- /,51. 3 t total J:J-32 ·3 /47./ .0.0 0.0 
tJ .O _ 0 0 /5.~ zs.o

1
-..eon _ L3 -~ ~7- t-- __ _a.o_ _ o.o_ 'r-- __ _ 

0.0 " ·0 ~q7 /-'9-:'JO ~c-It __ __8£2 __ _ __ Z~Z. _ _ __a._Q _ 0 0 __ ------+- -----1 
t!J.O _ O·Q f/OO . l.P 

1 
tq/.Z IYI(I x , ~- _ .21.-'9- __ .zz~~ __ (LQ _ ---"""'-'t"J_/'J""---+--------+-------~ 

o.o o .o __ 2· o j o.o .,,.,, <:>.o &:~.() a.o o.o 

meon 

- r----ac-ft ___ _ 

max. --- --- --
min. 

Adjus ted for Ad justed lor 

mean r--------
cfsm r--- _ __ 

--- - - --------+---------- --- 1---------- +----------t---------- -i 
dsm 

ln . '"· 
oc·lt ~e-ft 

....-1.. .A/ ZJ/ /~? ~ ~ / Oc_~D ~r_,_.7_/ \ M In stantaneou s G H I h ft ~~ .... "',( ro CJcTo4f.~,..... Computed from T o b ie No . ____::r__, date d L ~~.__ .A- __ fro m -- '!.,.....~ -- - - '' - --< ax i111um Doily auge e D t ------ at -------- - --- ~ Summary 

from - - ---- 1 
- - -1 ~ ·-r.:;atontaneous --------- ·- ---- ----·------+--:-----,----:=------! 

~~----------------- _ _ -_- --_-_-_--------=--=--=--=---~ 1. ~ :•n •mum r. .• ~; 1 
Y_ -.G: q_• _H•-ight ------___ ft _a_t ~--~~--_-:_ ---==-__ -~----_-____ - ::~ ---__ /_~ __ t::'_~_2_ ,, ~--I ------ -------

--------
----------- ----
r--------------- -
~- _,_ ---------------
- -----
r------
Accuracy -~~J:lf~.S 

----------
Add __________ feet to convert gaug e he ight to 

J ' Max omum Oi scharn o _ tii/ • 2 _ cfs at G.H. - ft a t £.4'rLJ:>us ac.ft 35Jflc:> __ ------- - ""' D I ., _J --

-- _, e • - at y -z::;;: ;~ max . 1- 6/ • 2__ 

~
'C Instantaneous min. c:;l . 0 

Mo no mum Discharge - - ---- ch at G.H, --- h at----
Oaoly • 

- -- ------------------ --------------- -- --+ ·------'----------4 
- •--lL--------.--------------...,..--------------------T---------1 Adj us ted lor 

Ice Period Opon Water Poroo d 

- -------------------
r------~-.---------~---~--~r--------~ 

Gauge Heleht Discharge Gouge Height f Ol ochorge 
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.. -~· ''DEf'ARTME~;T.Of', NO R-lHE~N. ~F FAIRS-AN D•N'ATIONAL 'RESOURCES~ W~·T ER'R ESOURCES BRANCH 

/;/' ' . . "<•E(I'~~o;i~~s ;~ fee,tand-=-., Contents in acre-feet 
Q ; i I' ''yl Total 

~,--

(· 
I•• ~ 

~t· :'t 
·;:·· 

;-• ., ,. 
~J. ~ ; -
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Elevotlon at Conte nts at Change in 
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Cttl?_ress 
-, 

Daily Gauge Height in feet and Discharge in 7 cvbic feet per second for __ ................. 19 

fmean _ __ ----i __ _ 

oc-lt 1-----

-----

n, 

JC- ft 

Computed from Table No. , dated ·~· ..23, 1,:/k;S from ~~ ~·--'---- to _L'_~_/(J/u/' Ck 
__ - _ tram _ _ __ Ia _ 

DEPARTMENT OF NORTHERN AF FAI~S AND NATIONAL {c~OURCES-W .+.TER RESOURCES &RANCH 

Draenage areu _ _ __ squore mil e s 

- - -
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DEPARTMENT OF NCJ'HI1ERN AFFAI~S AND NATIONAL ReSOURCES-WATER RESOURCES BRANCH 
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C'!Jlress 
Doily Gouge Height in feel and Di schorge 1n 

r l 

DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES-WATER RESOURCES BRANCH 
R 711C 
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L- T;•ul.o.-u .... ~_J)L. (!_'.J2~~__/f ,j_~ - - - - - ---- - ----- I~ Moxomum Oischorgr~.'P~chatG.H • ..&:..I.D.Jatt- -,e'~---- OC•t c'JU 

. ~r - - - -- --- ---- - - -- ;; ~ - - _ Do,_lr _ _ _ ----- - - --.W--&...?-'.._ max. / t) S 
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1-----,r- --;o:•'-- - __ ./ - -- - - --- - ~,--- ~~Y ------ - - -- • 

v - . c;~.~ll"v~27 +----L.----r--------------r---------·----..----~ Adjusted For 
Ice Periacl Open Water Perood 

-----~- - -----. ----i Summary 
Gouge Hel;jl t Discharge Gouge Heigh_t -+--OI_•c_ha_rg"--•--+--- ----1 
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9 -~ ____ 1-- I - ;; ~ __ • _ 11 I_ ~· () \! ".55 7 9 f ____L () 0 .l_:.JS "'" ~'·J _-- -:- -t--==r _ .. ---.:..:,-t----+---+-----+-----1 
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Daily Gauge Height in feet and Discharge in cubt c feet per second for y••• .,.., ; 31 Oscelllbeor 19 ~? 
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DEPARTMENT OF NOR fHf:R N AFFAIRS AND NATIONAL RESOURCES- WATER qESOURCES BRANCH 
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Doily Gouge He.ght in fe et anil Di schorge in cubic feel p er second fo r y&ar endmg 31 Dec&mber 19 

DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES-WATER RESOURCES BRANCH 
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' Department of Energy, Mines and Resources 
Inlana ~aters Branch 

Water Survey of Ganada Division 

Miscellaneous Diversions Made in Battle Creek Tributary Basin, in 1967 
e - Estimated by Water Survey of Canada engineer 
d - Diverted during spring runoff 

Anderson, A. & E. H. SE & NE 7-5-25-3 

sw 18-6-28-3 

An unnamed coulee 

An unnamed coulee 

Approximate 
M:re- fc.et 
DivPrtRd 

26d 

Od 
-- -- ---------+------t 

tlW 7-4-26-3 Battle Creek 

Askin, Chas. 

Askin, Chas. 
!"-------------· -+-----------+----------........ --------t 

Backman, L. C. I S;-l6-S~~6~3-------l An ~amed coulee )Od 

Backman, Le~s-r:-. ---- j 5~5-5-2-zJ JA~ unnam_e_d_c_o_u_l_e_e ___ -+--2-0d.---~ 

l I 
Backman, Lewi_s_c_. --- ~~ 15-5-26-3 An unnam_e_d_c_o_u_l_e_e __ __.. __ J.t_o_d ___ -4 

! ! Battle Creek 
----~-------------~-1-----------1 I 

1 
Behrman, He~ry-~ Wm. ~W 2 3:-4_-'-6~ 3 ___ _ An ~-n_am_e __ d __ c_o_u_l_e_e_·--+--Oe-----t 

,!_eh~ :2.'_!. _j~ 23 .. - 26-3 Bushy· C~ul_e_e ____ -+-__ o ___ --t 

Behrman , H • F . 
1--------------+--- - -

SE 13-4-26-3 20e 

~hrman, ~i~l~am ~E 23-4-26-3 _ _ An unnamed slough 27 

~~hrman, W~ll_i.:__ _ ___ l~ SE 22-4-26-3 Bushy Coulee 75 

Bellamy, k K. & HarmonC SE 20 ~ ?~ ~ BellAmv Coulee & HalJung, J. R. Jr. -,-~/-~ -·v .._. ____ ...__ ________ ..J_ _______________ -+-----------+-------t lOe 

Berg , Gunner l NW lS-4-25-3 
-------------------~-- --- --------+------------------~---------~ 

An unnamed coulee 

NW 1-7-29-3 An unnamed coulee -- -· ,..------------r--------+------1 
Black, J. R. NE 6-7-28-3 !Six Mile Coulee 84 
t------·-------·--- --- --------+--------4 
~Bl_a_c_k_,_R_·---·----- r-~W 12-7-28-3 ___ 1 Spangle_r_co_u_l_e_•---~--1_9 ______ --1 

Black, J. R. 20 

t-B_la_ck_,_R_. ----·----+l-tlW _]_-7 .. 28-3 _,Halfway Coulee 10 

Black, R. I NE 10 &. SW 11-7-28-3 l Do:zrval Coulee 18 

... B_l __ a_c_k_,_R_._~~--------_-_ -----+t_NE._ 3-1-~_-:_3~~-- - -tH:n~~u-;:;------+---9·----
1 

:-D=a:n:·:s:,::IJ.:o_·-Y.-d ... ·-_::: __ ..,~_NE·~:2=3-··3-=::r.2=6""--""'3======~- I A~ ~: coulee lOe 
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Dep;;;.rtment of Energy, l ines and Rescurcea 

Inland Waters Branch 
Water Survey of canada Oivi3ion 

~·scellaneous Diversions Made in Battle Creek Tributary Basin, in ~ 67 
e - Esti:uated by Water Survey of Canada engi:1eer r-- Diverted durtr~ spring runoff 

I 
I Ji • ... ~ ·'W!r·r t,r;c·.:1on I uiv•·rt~n~ ·'ron 

• pprox~11...i t..:='l 
lCTt" - f• t:: 

Div1r d 

- ----- R. Nil 8-7-28-J Tn_unn ___ am __ e_d_c_o_ul_ee ___ r------·-i 

Dol~sky 1 John NE S-J-25-3 ~~thergi 1 Coulee 

18 

l)d 

1 ~~~::~ ~=rt-:-. -----r :-::3---. --rU:_n __ :-m-~-d-c_o_ul_e_e----;f----------t 

lfun~_Ben ISE 4-3-26-3 __ -- ---1--r~n unnamed coulee 
I -- ---+----i 

l Funk 1 B~ ___ _ I NE 20-3-26-3 ____ An unnam~_d_co_ul_e_e ___ ~---------4 

I Funk, Ben _j~ 4-J-26-3 ~An unnamed coulee 

~nk, Ben -~ 6 & SE 7-J-26-3 Stenhou_s __ e_c_o_ul_e_e ___ +-------~ 

--
2e 

·' 

lQ 

45 

35 
88 

I Funk , Ben NE 4-J-26-J An unnamed coulee 
L- --- ----------·- - ------- ---+' -------------lf---------
1 I 

13 

I 

fc•ff, E. & ~cha:rer .~ J!"----;s:;.:29-::3-- -=-=tAn _unnamed_~;--
LGaff~. & Sc~aefer 1_ S. ~NE ~6-5-29-:!_ ___ 1 An unnamed_c_o_ul_e_e---+-----

Qaf£1 Eva & 1 ~ i --
.S~h~fer, Steph~n R/A W of NW 3•-~ -29-3 Battle Creek 

Gaff, ~ • A. SW 27-5-29-3 JAn urmamed coul_ee-----1------

Gl!''', Mrs. V. M.; Gaff, R/A W of NW J -t;-29-J IBattle Creek 
l . A,· Gaff , N. • ~ 
lGaff, Mrs:-"'V~ M.; Gaff 1 R/A between NW 34 & Battle Creek 
~L. A.; & Gaff • ~. _ • ---~__22::2-~2~9.-_::..3_____ --------+-------i 
Glagau, 0 . M. NE 5-5-26-J !Swan Coulee 
--------- . _ __j_ -------+-------4 
~-aga , Otto M. _ ~ 5-5-26-J _ jswan Coul_e_e _____ -+-------1 

Gla au, Otto M. NE 1-5-27-3 IAn unnamed coulee 
~- --- -------------------~----------~ 
!Godich, John ____ Nd 24-3-27-_: __ _ tn _unnam_e_d_c_o __ ul_e_e __ --+--

• 
Gold , Roy NW 24-J-27-3 'I.An unnamed coul e---+-------t 
~- -------------- ------------~-~------------

1 
I 

--------------+---------- --- --------------------ir------------4 
Hansen, Vernc .1 L. Coulee No. 1 JOe 
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e 

.r l n 

r ..... 

l 

e - r. ti 11aled by Water Survf'y of 
Battle CrePk 

c1.nada engineer 
d Diverted dur~ng sor·n runoff 

Hansen, '! rnon r. SE 3 ?~ ~t 2'-"-

Ha,..mon , C.llrl 
? points 
SE 1C·::' - ?~ -) 

Harmo 
' 

Carl JE 1<;;- _ 1 - 3 

Heglund , Llo:,rd •"~ . N' • .] 9- -?~ - .3 

'1nson , F. B. W~ 5-.... -2c; - 3 

KiSP , Jo_,. Jr. J 

Kisell, J::>n . Jr . 

l<'isell , Josep."t 
'-

La t on , KHmeth 

1 
1 Leslie Brothers 
~ 

' 

oJ, • 

1 Le~UP , John 
t -----
! 1.otton , Ken 

- ---

~t; 1' - )-. 7- 3 

tM 1"-~-.n- .. 

s·w 1' -3-27-1 

sw 26-J-26-3 
.... 

Nl•: P-~ -2 ~ -3 

tS'S 11 V.r Sl/ 1?-
..J_ 

N'.-1 2J-3-2f-) 

John F . SW 22 - -2b-.3 

-'7 -J 

-29-3 
---

T 

r .. ,' I' >1 y H~... n, n 67 

r . - • + 

r.o1 ee No . 2 

An unnamei COll e 

An unnamed CO•J1L ( _J 
An 'Jrmam .d COI.>let> 

--- -

Korr~pan 

Ba t.l~'> 

KiSP,l 

An :mnamed c oulce 
- ;.___ -- - - - --+--- ---

I N\i 23- .3-27 - 3 I An unnamed coulee be 
--·---- - t ------ -- - ~-----+-------

D. J . SW 2-u-27-3 'An unnamed oulee 8d 

: • J. Ei 3- -27-3 'An unnamed coulee i 8d _ ... ---+--
-+ Et _1_ - 27:3 _____ __. A_n_un_n_am_e_d_c_o_u_1~e---t--l4-d----1 

NE 1-~ -27-3 'An unnamed coulee 

Duncan J. 

McCuaig , Duncan J . lhd 

:M=i=t=c=hae-.1~1~R~an~•c•h-;n_g_-~c-o_·~~~----9~_:_~=-9=-a3~---=~ J-~-a~-t1; C-r-eek~======~·~=ll.=7~====~ 
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~ f ~ I"r''', :1 :1es a;,r t1 S u-~, !3 

I'\.t a!lll ' at rrs P.r~n t, 

1'1' it·r ILT'/t y .and .a iJ ·: 

.t <l.llt' 15 L ·urs 1 lo '~ e ~n Ba · t.l C:r k 
e - rs i~~ Pd y wa P.r Survey of ~anad~ enGineer 
d - Oi v•·rt d dol!" 4.n • sprin runoff ------------· ------

t- -· ----

'l· i•z, l. 

l -
I 

0 L!\or. , lhrr.r 

0)" , h .. y 

---------

t 2--poin -s--

S~ 18-' -2 1-3 

rM 1 - - 2 '-J 

I N.-1 F- -2~-'3 

!-(tJ l - " - - l 

.~ 2 - - )f - 3 

Tn hP .aiJ' Haz w, i.n 67 

---- --- - l·.-.r 
I n • T r• - L ( 

_____ _., __ ,_ -----

I Rou:1h oul e 43d 

1 An 'J.r.named oulP.t> Oe 
-- ----+ 

... ---
An unna'lic.i. co nlr B 

I An unnarrw i coulP"' ')e 
---- -- -----

An U!''lnct'lif' i ~au lee ?e _J • - -- ---
I --,-

I 

, Jllmes N~ 26 -~-?!. -3 
- _ _ _An _·.mna'li: :i _:_~ul -~ +' 13d_ 

Bat le Cr ek 0 
~- ------ - --

. -
Pa-r , 

NE 2 - -

>r::-o•.a,u , F. J . & F' . R . SW 33--2-1 

r 'lr5 :1~ , G. C . 

1 arC' 1rlt , -;raham 
I -

I f trso..,a~"' , Jack 
I-

l P~•P!"SO '- ', _J_. 

I .... . < "ers : , t.. • .; • 

I N'.i u , · .-1 2 '~. 
NE_?J.- - 27-=:J _ 
NE )6-, - 2 -3 

SE u-{ -2<1-3 

Nw 13- ·-2t -3 
t- --------
l t 1 d~ rsPn: ,·j _ ~~el _ --15_! ~4- - 26- 3 _ _ 

I e~Prsen, W. G. , SW 13- -2~-3 I - --- ~ --

:t)~d-- --
---+------

I ~n unnamPd coulP. + 0 
----~ -i 

I Battle ~re~k 7 

t~- -;:':~1 cou~~~~----~ 
n · ~d coulee . b 

Pr. lmor 1 Jas. 1 NE 29-t)-27-3 
-------~--- ------ - -

unnam~d -co1~~~~ ---~ 1
2

1

6

d ~ 
1 

An unnamed coul .e ~ 

~rlMor 1 James r . ! NW 28-'"' - 27 -3 ' An unnamed coulee 15d 
_! -- --+- ___ _j 

I r.:-'dmore , James __ 1 ~w _3_3-5-27-3 _ ' Battle Creek 0 
-------- ---

' 

==-""'M ... -'l ... r.··_i_~_------~~-...__.l_-NW __ J_l_-25-~=~ ~n_un~~~-c':~·--=-===-'-==9=d===:::l 
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·tment of Enc1•r.;r, l.Iles and Resources 

Inl~~a Waters Branch 

Wat.cr Survey 0f canada D: vieiol 

e ,, .>Ct.:l r:..nco l) \ICr S.J. ns l~~e in Battle Creek Tribut.ary Basin, in .._(, 67 
e - fs timated by Water Survey of Canada engineer 
d Diverted during spring runoff 

f ---r l·\r!rox ~ ~~ 
l ~,.. •,;·• j

1 
.-• ' ... '1 .l.V' l."t _nG •'rcn j ,..r - ~ t I 

1 1'1~ .,, ri 1. I 

~ll.ob~ ~ic=.:- --~NE 36-h- 26 -3 E urmamed coulee , l4d 

~!:~be , R. ___ -- ·rNE & S\1 36-L-2~~- -An ~amed coulee ~-3-0_d. ___ j 
L_Ream_::, ~aymo~-- rN~ ;:;_;6-l -_- tn unn~ed coulee I lld -= 
~ Reamer, Raymond f NE 16-3-26-.3 __ _ __ An unnamed coul~_l_2_d ____ ___,. 

! iteynolds, A. F . jNE 35-3-28-3 IAn unnamed coulee !f--_4 ____ ~ 
LR ynold:, Regina~ P . _ lSE ):) -3_-~9 -3 jAn unnamed coulee I 3 

Reyno1 ds , William ;Nr~ ) 6 -)-26 -3 !An unnamed coulee I lOe 
- ---- --------------+------~ 

I 
--. ----------..:-·------------ii----------i 

!sa d...,n, Edna H. ISE 34- 2- 27 - 3 
1An unnamed coulee 11 

r- ----- ----~ ------------+--------·-
tawden , Edn~- _ ---·~ 3~-=-=7~ _____ __1,n unnamed coulee 101 

·-

I 
Sawden , Mrs. Edna H. SW 2~3-27-3 Battle Creek 1h 
ls awden, Edna H. & - -- ~ -- - - -- - t-- 6--------t 

IR:?~hem_.l_ Arther ---~ 3-3-27~-----~de c~~=ee -+-Od-----i 
r ,sE 4- J-26 -.3 1 
1Sch~d ,_s_·_!·---------f.tM-R::L: 26_; _ _ ___ ~n un~~ed coulee___ 12d 

~~ ch~dt, S . F . _ __ js! 31-2-26-3 Battle Creek I 32 
~Schmidt, Stanley JE 31- 2-26 -J_ _ _ -~ttle Creek I 0 

I.:J chmid , Stanley F. lMi .32-2-26-J lco,llee No. 1 1.3d 

lschmidt~-;t~nley ;-- INE 32~--;;;;_;~=;-- !An unnamed coulee ' l)d -

ciunid~, s~~~ey ;.~~T~-;2_;~;-3 __ Jc~eo No. 3 __ -t-h_d ____ ~ 
c~mid , Stan ley F. lNW .32-2-26-J ----~ulee No. 2 5d 

!, 6 ' ! 5 chmidt, Stanley F. _ INE 31-2-2 -3 
1
A_n unnamed coulee -t d 

chmi , Stanley F. iw Jl- 2 - 26-3 ~ tenhouse Coulee -----;:----~ 
-·----- -· t---- ----- - - - --+- ----
She ard , John C. NW .3 -~-28:3 ~Ialfw-ay Coulee _1_2_0 ___ --c 

' 
Shepard, John C. sw 29-5-28-3 :Battle Creek 0 

-------------f-------------+-------1 
tetar, Thomas NE 16-.3-27-3 An unnamed coulee 4 
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I .l I 1° t.. 

'n ... •' r u '. ' , . ' .. 

C\ .11 e m L H1r r~. ' ,1 n Ba tle 'reP!{ 
e - 1-'st,iM.a. ed by Water Su:-ve:; of "'1nada enginPt·r 
d - Divf'rted dJrlnr spri g runoff 

• tet .'lr 1 Thomn-3 

f 

; ~tetar, Thoma.s 

-r -- --
1 

: J . .J 21- 3 - ·: - J 
f 

NE l~J-3 -:?7 -J 

""•· • o.ry ~ ... lJ, ._n ·67 

r r - . ( + 
., v .... 

1 

I Kompa:'"l ~•1U lee 
-- ----~ 

1 - _j 
I 

I - t--- .. 
I tirlinr, , Raymond 

L?~rlj ::g , Raymond 

' '~ti rling, R. 
~ -- ---
l·J Wift, l..Proy J , 
I 

l3wif 
' 

L~> ro:r 
I 
I 

l.::: ,.;i'lar I ,j . w. (( 

I . >v •ur.J , !·!r:; • r'mma 
- --

' 
. ve lr.ri ' Mrs . f "ll!''la 

' 
V"'Und, I''Tt"'la c. 

~-

1Sveund Em·1a . 
l ' 
I 

SvPund , l< lll1'la c . 
I 
I 
l 
I 
'ieiger. , 10r l or 

Tenr or~~ , N. ! . ~ 
I 
I 
I ... Pnnor~· , ~~ . r . ;,. 

Tenbor-v, .. . tJ, 

Tr-nbon~, I • D. 

1Von HagPn, H. 1' . 
+ . 

t' . . 

I . 

l. 

l. 

"3 - 3-?7 - 3 

lsw 2J-3 - r)7 -3 

,~ • .J l~)-) -"~7-3 

t -

.mlt:;- 3- "'-1 

.J'i/ lCI-3-2'--3 

!JF. 17-3- f -3 
... __ .. 

D. 

! . 
r . 

<'I, 
J •• ~-,-) -) 

.iN J- S- - 3 

:;w ~- ;_ -3 

"r ..... 9-
. 
_J r - ~ ,, . 

~,. s--S' -? ' -3 

----
N' • ..r l - - )~ -3 

W': 2r- 1 -n-J 
~:~~ 2, - )-"~1 - 3 
1 

:~lt. 2t - "l - 21 - 1 

")\-/ 31- 3-?'- 3 
~ ----
~M )t.--?-21-3 

:-r. 1 ' -S- -3 

~'Jo~ ~ar,~, o. ..~r. l _:;_,_.. -J 

-

l "---=-==---=-"'---· _ _,,l__ -- ... ..,.;:_-==. 

An U'1named coulPe 8d ~ 
tAn unn~med coule 

Battle Creek 

lA~ U'1named coJlee 

, !t"ingeviPW Coul ; 

An wmameri c:>:1l e 6 

----- -------
' {'n un~~=d c~'.ll:= _ __j_l __ J __ _ 

'I 
Bat lP Creek I lOe 

I - ---- -------

~Ba__ l -<;~~~~- ----~ 0 ~ 
An u~named cou ee J. __ _ 

~n u~named coulee 5d - - ----- -- --------~ 

'An U'1'1.'l"led couh e 1 Od 
- -- --+-- -- --

l~"'l U"lnamed coulPf' __ _ 9 

S wan r·oulee Se 
-l - --------~--4---------4 

I 
J --""'-====~=-..:====~ 
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Eleve>tion at 
9 s '1 I I , 

g 
Month End of Month 

/!!f;~ 
In f-t 
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r-

October 
30{J9_,00 
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December 

/~f£7 - --
January 
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300~.7~ 
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3003.~+-
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_ ~~ M.n imum 

_ __ j ~ Mawrmum 2o -?- o 

to 

I--------- --------------- from ----- ___ _ to-
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67 
DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL RESOURCES- WATER RESOURCES BRANCH R24S 

Elevations ~ 
in feet and T Contents in ocr,...feet 

II g' t otol 

of _ _ _ _ M<U"!<ii<._ __ Jc~t:.s( _gc!'S rV'D; ,-
for ; I' ; 29 [ p I 19 ,..<;;;~2 _ _ _ 

El e vation at Contents at Change in Acltu~tment 
Total Adrustmenf 3 I.J • • 

Contents for Upstream ; ; 
Month End of Month End of Month 0ut"ing Month Regulation• 

In feet In oc •ft in oc•ft in ac•ft In oc:-lt Equivale nt 
in cfa 

September 
- - - - - -

October cc.C-4.2_3 04 ' t- - - -- --
November 

- - - - --
December 

Wt~t,, 5f.oro J e. - 1"/-
+ --- -

Jan uary 

-
Febnory 2 C,r;,4.oo so 

t-- - - --
March 

2r:Q(Q4;oo (! so 0 - - - - -- 1--- - --
April 

2~7477 2720 +2C.70 - - -- -

'' ~v Zt; 75.'?J7 3330 + GIO - - -- - -
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2C.7S:8'3 3270 - ~0 - -- -

• Julv l 2C:.72,C.4- 1730 - ! 54-0 -

AU JUSt 2<:, 70.37 902 - 828 
t--- - - - - ---

SeptPn" t>er 
2(070./1 831 - 7 / -- - - -- -- ------

October 
Q 

2~9 2~7/. 10 1130 t-
- - 1- - -- - --- --·-

November 
f-- --- -- - - - ----

December 

.._._... 
Change 1n Contents and Adtustment During Perood + /080 

~ I Elevation ~73-Z.r o... ~ _/f£ 4090 , Contents ac:·ft Maximum :.. eel OPt __ a.)' 

~ 
Doily fiJ go 'lel;lt 

~ Instantaneous Elevation 
feet at , Contents a e-ft Minimum 

Daily Gouge Hei ght 

---------------------------------
---------

--- ---------

-(:!.~-6. (.} ~ "-"c Computed by: 
_________ D""'--'•s:<.:t..,_r,_,tC,.,t....:C,_',_,n - -'· '=----~----------------------------!Checked by: ,. 
--------------------- ----------------------·----------!Date 
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E leYotions ~ 
Go oo t e l-l e il'lhts •n feet and Total Contents tn acre-feet 

of __ _ =...1 __ /V?ar..L g__ _Lf:'e sec~__£ ,..- --- --- Station No, // /9C -s-G; 
for ; r di~ 1 iO &cptotttlu: 19<:;;;,..,_2"---

Elevation ot Contents ot Ct-ange In Adtustment 
Total Adjurtment Gouge tielght Contents r~ Upstream 

Month End of Month End of Month OU<ing Month Reg ulation* 

In f-t in ac•ft in oc-ft tn oc•ft '" ac-ft 
Equivalent 

/g(PC:, in ds 

September 

-- --- -- - - - - --

October 
2~32.0" ~810 - - - -

November 

- - - ·- -
December W;.,fe/" 5-cc,."te >- 400 

/ '?)c; ? - --- --
January 

- - ---I-· --
February 

2(;3/ -:.<0~ ~410 - - - I-- -
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€ 

40 2~3 I. 70 ~_450 + r- --1------ --
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2(; 3t::; .So /2540 7- ~0~0 
- - , 
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2t:;3~ 73 I~B~O I- 3So 

- - - ·- - -- --1-

June 3c5 o ·~ 
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I- .i?C. 3 4- --f 7 9(040 - - - - - -- I- ----
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2~31-40 C0/~0 - 3j-80 -- --- f-- ---- . 

AUCJ !.I 
2~ 2:.~ ~? 4~20 - /24-o -- 1-· 

Sep enber 
~~30 03 4~?0 + 50 

f- - -· -
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. - - - - -. -
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~ 
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Pert od - 1270 
ir 
r'! E ..... .,,,on 

~;325:"81e._ o ... ../14v 14; 2 1 0 ~ Max1murn Z? _ , Co,...lents ac•ft -Da:ly I g H y i • 
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c;~ E'levcrtion 2«>2-:!> B'Sfee• ':: 5"~.c~-h(/ 6' 4-S/20 u.. M1n1mum , Conte ts oc-ft 

i Daily & a g ~I!! = 
• 

__ Computed by : ~_.R . 
- Checked by:U • .:..v.S: rLiSUl ..:r:-

-_ Date 
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Dlachar .. 

-~-----+--~~---1 

• 
Ad juSted for 

me on 
- - ---

cl srr - - -
If' -- --
ac ft 

\_ Ice P.,iod __J_ Open Woter Period 

j Gouge Heigh t I Discharge Gouge Heoght !I __ D_Io_ch_o-jrgT"•-+-----,r-----1 
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Computed from Table _No. ___.G...___ , dated ..L'Y .. tJ. /(?, /f!>~ from --<..~-.=B"""' .... e:::..~---'-l ___ to 
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Statio n No. 1/~C--£/ 
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Bt"'?hru:.E?/ Cr_eeK ___1:2ver$"/~,.., Co _ C:.~.er.:s-L La~ 
DEPARTM~NT OF NORTHERN AFFAIRS AND NAriONAL RESOURCES-WATER RESOURCES BRANCH 

R 70C 
18·(12) 

Doily Goug-: He;ght in feet and Di scharge in cub•c feet per secun-i lor ~--~oo.,...w~-:::.._ 19 ~./---- --l Drainage areo ------- square miles 

January Fobruary 

Day 1-----.------+---
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H . h J D 11chorge 

"'II I 
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Gouge 1 
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?7 -- -t - ---- -- ~ - II 

1
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28 - -+- --- - l li 3 00 Oc; /10.0 I ~~~ 8.2 t o.o 2' I • II - + :.u_ _ - j !J -- --+- .!.1. -~-, -
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Dote OEC 12 b ~968 0~ ~ ·. ,, c J Ot:. 2 ,..;_c, ac-ft 
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DEPARTMENT OF NORTHERN AF FAI RS AND NATIONAL RESOURCES- WATER RESOURCES BRANCH 
7W 

RIU 

El e vation • .... 
............ In feet and Total Cont.nte In aae-foot 

of --------"-C)~tJ~: .... L_.oiMpb.. .. ..,....-. 19 t£ Z Station No. //A (! - .17 • 

/,9b6 

November 

Ooc:ember 

12~7 
January 

February 

April 

May 

June 

July 

September 

Oetober 

Oec:ember 

Elevation at 
0 " I I a a 
End of Month 

In f .. t 

Contenta at 

En4 of Month 

In oc.ft 

Chaft9e ln 
Contents 

Our lne ,.....,., 

In a~ft 

Ad justment 
fOC' Upat ream 
Regulation• 

In ~ft 

Total Adjustment 

In ae-ft Equivalent 
In cfa 

t-_3_ 1 b_-1_·_,9_5---+-_8_ .1._, ~~~ 4 ~--i--~---t-------+----1 
- +r -- -t-

1 s/f,r~e + t 0 3 ()--+-i------+------+------i I T ! 

1------ t-- - ~- -+ -----+-- ----+-------i 

.3/6S·/3~JAI3§0 ~ - ~ 
~S'· /(0 J~c()co ~+_17C?_ 1_ --+-'----+------i 

+/tJJBO I 
' -

.3/6 7· 07 /P2/t)CJ O 
1--- ----- - r-- -- ----- - ---+-------i 

.3/~81 71 //~500 + Y,soo 
~ - -~ - -·----

I 

.3/~ fl·cY /oJ /Po - < 4 o.J 

7( ~-·-.Pz ~Jt7/: / <'l t'J ' - e,vov ~=J 
2!~G· /8 _J~7/t:J_ 1- 5,3j0 I 
.3/t-5· 75' jJ4,~ # tJO - /~310 -----r I - - - _.__ - ---+--- ---; 

3/~ S·sz /3,; ??8CJ - l/3c.O · ~ 

~ -f - -: -1 ~---=-- ~---.--t------1 
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t--tr------ - --- -------- ·---
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Elevation 3. [2• 
tut • ~n ~ LZ..uw//8 , Conte nts _L_L4.,. " t?O ac·f , 

~ 

~1~1nimum 
.. ~ Daily 

Elovotlon .,1/~~f.et oe AL:L .,&rJ / 
8 I II I;IM 

• 

:~rov~ R.D.V~-· ------------1 Computoa by~~ 
---------------1 Checked by: ~f , ... 1·~ tw..._ '-'- ' \ 
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cypr~ss L 4 ~--.£~ _ _oC/r_r-~w _ _Ga_4,_,/c___ ______ ---------------. 
DEPARTMENT OF NORTHERN AFFAIRS AND NATIONAL ~ESOURCES-WATER RESOURCES BRANCH 

R 711C 
(1•621 

Dail y Gouge Heoghl in f.,,., and Doscharge on Cl boc fe .. t per second for )I* I 1: j )l e " . l9a:;7 Drainage area ------- _ square md e s Station No. //t9C-tPO 

January February March Apr il May June Julr SepteMber Octo!.., No¥eMber 
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9
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9 

10 

Adj~sted lor 

mean f------ __ _ -· 
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in. 

ac·ft 
-----

Comput•d from Table No. 

f- -

1------------

1 doted 

1-------·---- -- -
e - -E~zf~"7'P"Ll{_e ..1 

-
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------- --
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------ ---

Accuracy__&<f'~~- ,r'S?- r _ --
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--·- ____ ..,eon ----------t ---·---- r-- __ ----+-----·---+-------f-------f 
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on. 
--- --- r- ---

a c-It 

1 . 1 t te • I • • ~ eM M ::- -;;:-- ac•ft 4 8 S 0 ~~ Moxom um Daily Discharge L~ fJ _dsatG.H. - ft ... ~-. -~ gWf' __ max. /Z!!!J 
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~ -------------- 0 

------+-.1-..------,------=---:------r---:--~--:::-:--:---r-----1 Ad1usted for 

l-
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1
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1 - ~mmary 
Gouge He ight Discharge ! Gauge Height Discharge -....,..----! 

------------4------------+---~~~~ ~~~---~~-+---·~~-~--~--~-~---
Computed by ti't</~..Jr ~ ~ ?- ...-$ -~ cfam 
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fro"' ____ to ----
-- --------
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- - -- ----------
-- - -- -- ------
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t ----
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~ axomum Daily ---- ------ ---------- ~ Sum~ 

~ - -- lnstantaneo~u-=-,------ -- total _2!4 4~. 0 

tl~ Minimum Daily Gauge Heiqht ---- ft ot ------ -------1 
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mean 

Add ____ _ • - ------ Date DEC l S- l Ui:\. ~b [.J \W ac•ft 
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Ca.s "Cenc:/ Ca-.r?.:~ / 
DE P ARTMENT OF NORTHERN AFFAI RS AND NAli ONAL RESOURCES-WATER RESOURCES &RANCH 

t---"=-.=... ....... ......:::=:..= ___ -=::...:::::...o..<;,:a...~--------------------------·--- -- - - ---, 
Doily Gouge He igh t in feet an d Di s charge in cuboc fe e t per se cond for __ _. ..... ,..;l=l::l:.::m=~ 19 <07 Drainage area ----- square mi les Station No. 

Ja.,uary February Ma rcil April May June Jllly Augvet Octoltw 

Day Gauge Ga uge Gauge .... 1 ~-~·--1--Gouge --.----, - --I- Go uge r -- ,-- - - Day ~~-D Goug~ r Gaug e r -~uge Gave• 
Height Discharge Height Discharge Heog h! la c o r~ • Heogh t i Di s chorye He igh t 1 Di s charge ~=~::, I D ischnrg~ He ig ht 1 h o:harge Heigl,t I Discharg• He ight I Discharge Height Dlachorte He ight Oluher~ 

UCJc·52 
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R '70C 
IS•UI 
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'3 ·-- __ J _ '! _ " _ •• _ o~ 3 laz.7 ::. z~ ,_LZ._es~· ~~ f-·- J_ --'1.---~·--t-1 --L'L---4---+----~--+--~ 
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5 h I I II o.ofj 5 12.02 I' /8.2. i;?._2L,. "'f2.~ II ·--r- IF 
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7 .

1 

·-1-- -t ----1-- r ..11 _ _ .. ll ._ _ _ .1· v_ ," 35,'!3 7 v ~2~ L~.'!J ~c . s-~.z. ~~Lz I ___ J. _ _u _ .....__ +--·---+----+---~ 
s . _ 1---- i-- _ ____ 11 _ _ _ .J.I. i- _ 11 lZ·-'Q?__,, -9-!J,. l _

1 

~ ~L~~ ./~.~ c.4.:?* 33.:4 _ 
1 

_ _u_ I " 
9 1 __ • __ r---

1 
__ ___ ;· _ i ,, _ _ Jl _ ,, c. . 7 z..,. "'t 7~ . o ~._g z~ 1 fl. I? lZ., l2~ 21.4 _ ..11 .- ---·-r--ll.--+---+----+--+---~ 

10 1/ I fl 2 . 73 ... 48.4 i 1 2.24-." ZtO.I /.?7 I• /0.$ . i II I II 

II -- t----- 1----r- ·- . ~ --~ ., - 1/ ~ Z . 7~; ~f/.7 I '1 ~Q;S2 32-.Q l../ ... , 2~-L~tlj_q.~ L_. -+ _ _n__ ---+--l.!...'''---t---f------f-----11-----~ 
12 j _ -L-- __ _ _ .. JJ _ -:.- " 1 ·- " z . ??~ "~-~-7 1. ~~4-e. ,. ~z ·7 1. ?~ • .!.t.J _ 9.7 r:= --+ _ _.JJ : !.L_ 

13 ___ 1- _,-t- _-+ _ "- 1---- _ ~- .!L:. ' _ ., l 3 .. aa:C' 51!f4:> ~ 13 . 4~_~_ 33. -4-_. ~ ••. 5 ./ -· _ ...!!_ -1- _ +-.!.1.''---+---+---- - +---+-----t 
14 ----+-- -- -- j_ ---~ ... .Jj - ->--·- - ,. 3. 0~-~;} (pO .(j l 14 -~. " 34. L v ··~ IZ.!r ~.11. -~ i .. 1-----t-·---+---+----1 
15 I I I h ,. 3 . I I ~ ~ /. 2. I 15 ?. 4/ J:S' 3 S:2 12 0 _±,. I I?.B !.1..1 --+----....J•u.__•-t---+-1 ---+--+---~ 
16 _ --r-____j__---------~- ..!L.__ -~~.-- .--IJ .1 ' _ 3. .LL iic.(;QO$" 16 Z,5~ , . . 3S"·~ /_ :?>/ .._ 1! / 4-,8 ___ +---u--- ---r- _n__ 

17 r------L- __ -1--- _ T ___ . 1--. + n , " 11 3 . /0 -~ 5~.7 ~ 17 2· ~~:}. 3'2·0 / [lo_ ~ {q_//. 7 _ -+--~-'--' - _ ---r--..U....."- -+----+----·t---+-----f 
18 _\ 

1 
_____ ___.,._ 11 • _, , u t3. /_0 ;lz $~-+_ , iZ .S3~ 3"2~7 I 7Z:_.~ !J~ >-- ___ , '----+------+----+-----1 

19 ,_____~ _ -'- -+- _ I• '1+ /1 3 08 , /j 5_.$.2. j. lz .s-4 .;, 37.7_ eJQ t ~ ?O.f/ _r,..... IF ·- __ ] --...l.ll....---ji-----f---·---+-- --+---.,..---1 
20 

1 I _u. ~-1L- ~-_13 t ;:f. 5_~. 7-t-! 12.c:;"~" 38.4 v " 2~.7 II I ,. 

21 1---_J------~ -~ --- I .u.. l . ,, - _,. ., l 3 .o8,;;: $7.5" . ?1 z .8:1:l!' ..,.t/.4 L ~~. ·· f- 1Q.L I .....lL._ --+·---+-...1."'---+-'--+----·+---+----~ 
22 1 -~------+ _ ---~~---- +--'~ - 1--- _..,. !1 I • ,, __ j z . ~~t~ :53.fi _] 22 .z .~flfl : " "'f9.7 1.s-~ 1 ,. -~. o I ,. _.J.l.-..o...t--+---+---+---~ 
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24 ----t-1 ------ --i- - - -- ~ II -- II - IJ. 2 . e> 1 .;, 50 I ~ .2. 8.8 ;;..,_ 4~,_0_ L ,_4~L __ 3.~ --- 1---_JJ.__ - !.J__-+----+---- - -t--- -+----_,. 
25 I to 2. <?>8 •Zn 52.0 - 5 3 .03 M 54:~ / .431. ,2.7 It " 

2n _ 
1
_ _ _ -+ _ f-- ·- • __J L , , _ + 1_1 _ g . f!~;Zt J/-8.+ i ' 3. 0~ ... ·~~ 5+~2.. J~+-2~, f.- 2-,$'_ /, __ -·----..!J.--4----+----4f---~---~ 
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29 J ~ _ 11 -1-- ...;. , , ... •• 2 -'-f$ ." 3~.9 •'~ 3_. oc_>+"~ 52-3 -----+--·-~ _ ~~-- .!!._ ., 
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