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Part 1,

Part 2,

Part 3.

At the last Commission meeting held Oct. 15 and 16, the Logan Office of
the U. S. Geological Survey was assigned certain studies to be made for pre-
i§ sentation to the Commission on Nov. 6th, These studies and the order in which

they have been arranged int his report may be summarized as follows:

Make a comparative study of Compact deliveries in the Central Divi-
sion with the following alternative proposals for division of divert-
ible flow:
(a) 43% to Wyoming and 57% to Idaho.
(v) 35% to Wyoming and 65% to Idaho.
(c) Relative priority of rights as determined and listed in Report #16.
Study the availability and downstream effect on power and irrigation
of upstream storage in the amounts of 30,000 and 36,000 acre-feet.
Such study would be limited by the followings
S #5°

(a) An irrigation reserve in Bear Lake below elevation. 5,850 ft.

(787,500 acre-feet).
(b) Storage period from Oct. 1 to Apr. 30.
Study the possibility of storage exchange, in a reservoir at Woodruff
Narrows, between the users on the Bear River and Francis-Lee Canals
and the users in Wyoming above Woodruff Narrows,
list the available supplies and requirements for a reservoir at Hilliar?
Flats in Wyoming.
Study the availability and effect of a proposal to store 36;000 acre-
feet above Bear Lake of which not to exceed 30;000 acre-feet would be
storable from Oct. 1 to Apr. 30, and the balance would be storable

after Apr,., 30, vhen the flow of Bear Hiver at Border exceeds 700 cfs.

This report is being divided into five parts to cover the above items,
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~ has been computed for this regulation period of each year.

PART 1

Tabular and graphical analysis of suggested compact deliveries are shown
in tables 1 to 7 and Plates 1 to 7, respectively. This analysis is based on
the water years 1944, 1946 and 1948, as being representative of the period in
which diversion records are svailable (1944-48). If time had permitted, 1945
and 1947 water years would have been included. L ) ';.;” -

Table 1 is a listing of relative water rights in the Central ﬁivisidﬁ
takten from Report #16. It should be noted that the rights have been reduced to

7

a common duty of 1 cfs to each 50 acres,

st

Tables 2 - 7 show the total divertible flow in the Division, the diversions

. or dvertible flow in each of the two sections, and the corresponding allocations

_to each section when computed on (1) 57% - 43% (2) 65% - 35% and (3) priority of

right schedule, These computations begin the first day each year on which the
total divérﬁible flow falls below 810 cfs. and aﬁe continued to Sept. 30th.
The average flow given at the end of the tables and summarized on the graphs

In arriving at the division on a relative priority of rights schédule, the
total accumulated rights as given in Table 1 were considered to be essentially

; the same as the Total Divertible Flow., In this manner thegrelative rights could

be ascertained each day for each section, the total of the sections equalling
the Total Divertible Flow each day.

Plate 1 gives a graphical representation of each section's share under tha
three suggested plans of division, .

Plates 2 - 7 give a hydrographic presentation by sections of the data from
the foregoing tables, Th? pattern is fairly consistent for all three years in
each section. 1In general, actual diversions in lower Wyoming are greater than
Suggested compact allocations; while the reverse is evident in Upper Idaho,
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TABLE 1
TABLE OF RELATIVE RIGHTS - CENTRAL DIVISION

Lower Wyoming rights include those from Bear River below mouth of Smiths
Fork, Smiths Fork, Grade Creek, Pine Creek, Sublette Creek, Pine Creek Springs;
and Spring Creek, involving a total of 17,830 acres of irrigated lands,

Upper Idaho rights include those from Bear River between Border and
Stewart Dam, involving a total of 22,664 acres of irrigated lands as tabulated
i Yiatyte ot s Hpe tar gty Fage 118 7 0ty 5 T T

) duty of water of 1 second foot for each 50 acres of irrigated lands

has been used throughout the tabulation.,

Revised
Lower Wyoming Upper . Ydaho
Accun, Accum, Accumulative Rights

Year Right Rights Right Rights in Central Division
1870 0 4,0.00 40 40
1871 0 40 40
1872 0 _ 40 L0
1873 0 L6l L5 45
1874 0 40.00 85 85
1875 0 85 85
1876 0 ‘ 85 85
1877 2,10 2 100,68 185 187
1878 6.08 8 7.92 193 201
1879 .10 8 76.80 270 278
1880 ' 8 6,00 276 284
1881 10.54 19 276 295 .
1882 13.52 32 18,60 295 » 327
1883 58.87 91 16.68 311 402
1884 13.38 105 30,74 342 _ LL7
1885 24,80 129 342 471
1886 12.34 152 . 342 184
1887 20.74 162 56,00 398 560
1828 9.38 172 398 570
1889 5.26 177 398 575
1890 1.30 178 3,20 Lol 579
18391 178 52.00 L53 631
1892 L.12 183 L53 636
1893 5.50 188 1,53 641
189k - 6.0 194 453 617
1895 194 453 647
1896 194 153 6L7
1897 12,68 207 453 660
1898 2,38 209 L53 ~ 662
1899 209 L53 662
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TABLE 1 (Cont'd.) A -
Revised
Lower Wyoming Upper _ Idaho
| Accum. ' Accum, Accumulative Rights
% Year Right Rights ‘ Right Rights in Central Division

1900 2.70 212 L53 665

1501 2.80 215 L53 668

1902 .68 216 453 669

1903 15.54 231 L53 684

1904 8.26 239 453 692

1905 16,00 255 453 708

1906 9,08 265 453 s

1907 9.68 274 L53 727

1908 4,06 278 L53 731

1909 43.22 322 L53 775

1910  5.70 327 L53 780

91 1.17 338 L53 791

1912 1.96 340 453 793

1913 2.33 343 453 796

1914 343 L53 796

1915 8.04 351 453 804

1916 .68 351 453 804

1917 351 153 804

1918 351 453 804

1919 2,30 354 453 807

1920 ' 354 453 807

1921 354 L53 807

1922 354 L53 807

1923 354 453 807

1924 354 W53 807

1925 35, L53 807

1926 354 L53 807

: 1927 1.99 356 453 809
;_ 1928 356 453 : 809
;. 1929 356 453 809
1 1930 356 “ L53 809
£ 1931 356 453 809
| 1932 356 L53 809
i 1933 356 453 809
1 1934 356 453 809
4 1935 356 453 809
1936 ' 356 453 809
% 1937 1.6 357 L53 810
L 1938 357 453 810
) 1939 357 453 810
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s TABI.E 2
{ IOWER WYOMING - 1944
P c.f.s.
Total wf 13% 358  Prid Total 13%  35% Total
Divert, . Divert. Divert. orit Divert, Wyo, Divert. Divert. ority

pate Flow Diver. Flow Flow Righti] Date Flow Diver. Flow Flow Right

Jul,18 -811 .- 366~ 348 283 357 {jaug.27 372 193 160 131 61
19 795<> 371 342-- - 278 342 28 360 189 154 126 L9
20 773 378 332 271 320 29 359 188 154 126 L8
22 7 3M 332 272 321 30 356 186 153 124 L7
22 765 360 328 268 312 31 358 183 154 125 L7

23 754 34L 322 264 301 |Sep, 1 364 191 156 . 127 53
2, 741 333 318 260 288 2 365 197 157 @ 128 5k
25 738 324, 317 258 285 360 197 154 126 49
26 745 316 320 261 292 361 202 151 120 50
27 12252309749 310 253 269 358 3(,/20193 154 - 120 L7
28 701 304 302 246 248 351 198 151 123 Lk
29 686 298 295 2,0 233 363 192 U7 120 40
30 665 291 286 233 212 333 186 1% 116 35
31 648 272 278 226 195 339 185 146 119 38
Mg, 1 589 247 253 206 178 333 182 143 116 35
2 597 21 256 209 178 326 178 L0 114 32
3 563 233 242 197 165 324 173 7139 U3 31
b 547 226 235 191 162 327 167 o 1 32
> %2l % 22, 183 160 326 163 10 1k 32
6 B o5 222 141 158 323332161)7£139 113 30
g 505 11 27 177 152 324, 161 139 113 31
9

10

1

489 205 210 171 1 319 160 137 ?2 29
L83 199 207 169 142 406

LT 192 204 166 132
L66 192 200 163 . 124

12 456 1&8 196 160 116
13 450 193 157 108
1, 451 1193. 194 158 109
15 Li5 189 191 156  10L
.16 MD4.Q%2 )75189 15k 105
17 118 188 180 146 99
18 410 183 176 143 95
19 405 181 174 142 92
20 403 184 173 S TA] 92
21 4,00 191 172 140 90
22 14,09 201 176 ‘143 9l
2L 39h 199 169 138 87
25 388 199 167 136 84
26 38049/195 /74163 133 69

302 W2 130 22
310 136 133 108 26
308 145 132 108 25
316 150 136 11 29
310 147 133 2 W8 26
31 W6 133 109 27
31 145 133 109 27
3143)2 147 148135 110 23

313 w4 134 109 28
311 W2 133 109 27
311 139 133 109 27
299 W1 128 105 21
3153)0 142 (42135 110 29
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- TABIE 3

LOWER WYOMENG - 1946
c f.s,
Total 43% 35%  Pri- Total L3% 35%  Pri-
Divert. Wyo, . Divert. Divert.ority Divert. Wyo. Divert. Divert. ority
pate Flow Diver, Flow Flow Right||Date Flow Diver. Flow Flow Right
Jul.9 803 360 345 281 350 ||Aug.23 420 185 180 147 100
10 779 346 335 273 326 2, 496 206 192 156 105
11 757 3Lk 330 265 304 25 L0 203 189 154 102
12 775 353 333 271 322 26 443 203 150 155 103
13 775 3h5 333 271 322 27 WT14,198,52202 165 129
1 745 333 320 261 292 28 117 173 179 146 98
15 720 329 310 252 267 29 385 160 166 135 82
16 705 329 303 247 252 30 379 158 163 133 79
17 702 329 302 246 249 31 377 156 162 132 78
18 69874,336744 300 241, 245 {l1Sep. 1 356 133 153 125 L7
19 686 338 295 240 233 2 353 124 152 124 L5
20 662 328 284 232 209 3 353 121 152 124 L5
21 633 312 272 222 180 L 352 118 151 123 L5
22 619 315 266 217 178 5 35, 112 154 124 1,6
23 629 322 270 220 178 6 3585,0112,37 154 125 L8
2L, 658 315 283 230 205 7 363 112 156 127 50
25 722 372 310 253 269 8 357 104, 153 125 K7
26 792 M1 34 2717 339 9 363 104 156 127 50
27 730 368 314 256 277 10 367 102 158 128 52
28  653/7026549, 281 229 200 11 366 97 157 128 52
29 623 238 268 218 178 12 360 95 155 126 L9
30 618 241 266 216 178 13 342 92 147 120 L0
31 609 235 262 213 178 1, 359 88 15, 126 18
Aug,l 582 224, 250 20, 178 15 353 83 152 124 L5
2 568 219 244 199 170 16 347958 85 G/ 149 121 142
3 552 212 237 193 158 17 350 86 150 122 by
L 531 206 @ 228 186 148 18 337 86 1.5 118 37
5 532 196 22l 183 U3 | 19 34,1 82 146 119 39
6 504 185 216 176 152 20 353 80 152 124, L5
T 19554082 9, 4212 173 147 21 346 81 18 121 L2
8 78 i7"y 206 167 136 22 343 79 147 120 10
9 492 175 212 172 146 23 342 78 147 120 0
10 468 168 201 164 126 2L, 330 69 142 116 31
1,60 174 198 161 118 25 333 66 143 117 36
12 456 178 196 160 11k 26 340340 6L 7146 119 39
13 458 177 197 160 116 27 339 6L 146 119 38
1, k54 177 195 159 112 28 330 59 142 116 3L
15 L3 169 190 154 102 29 325 57 140 114 31
16 12, 163 182 8 102 30 329335860 141 115 33
17 L0T454158 7, 175 142 93 o
18 402 160 173 141 91 i Ave 4,83 188 208 169 126
19 399 164 171 140 89 -
20 394 162 169 138 87
21 390 163 168 136 85 \
22 105 172 174 142 93 ‘
b



TABLE L

- 1948

IOWER WYOMING
c.f,s.

Total’ 43% 35%  Pri-! Total L3% 35%  Pri-
Divert, Wyo. Divert. Divert. orityl Divert. Wyo. Divert., Divert, ority
pate ‘Flow Diver, Flow Flow Righ'b’; Date Flow Diver. Flow Flow Right
Jul.l5 786 389 348 275 333 ;Aug 2L 405 219 17 142 92
16 775 380 333 271 322 25 493 216 178 1l 91

17 760 1368 27 266 307 26 110409220 0,8 176 14l 95
18 7486 360 @ 321 260 293 27 391 208 168 137 85
19 716 344 308 251 263 28 360 183 154 126 70
20 745 338 320 261 292 29 361 189 155 126 71
21 736 310 316 258 283 30 360 191 154 126 70
22 679 286 296 238 2261 31 367 200 158 128 55
23 681 298 292 238 228 |lsep. 1 382 214 164 134 81
2, 669 290 288 23, 216 2 371 214 159 130 75
25 655 279 282 29 202 3 365 210 157 128 0
26 609 270 262 213 178} L 364, 211 156 127 69

27 609.5526L 90 4 262 213 178 5  38524,213 203 165 135 82
“1&?‘1355523593L4f*251 205 178 | 6 379 209 163 133 79
29 600 269 258 210 178 i 7 368 207 158 129 73
30 610 280 262 21, 1780 8 35 194 157 125 L7
31 604 275 259 211 178 9 339 182 146 119 38
hug, 1 598 280 257 209 178 10 1364 196 156 127 69
2 587 276 252 205 17810 11 347 189 149 121 L2
3559 26k 200 196 162 12 349 179 150 122 43

L 555 266 238 194 160 13. 352 176 158 123 L5

5 556 259 239 195 160 i, 349 1713 150 122 L3

6 5L25302L7 24 g 233 190 153 15 3&7?5512@188 149 121 L2

7 538 2,8 231 188 151 16 346 168 118 121 L2

8 532 247 228 186 148 17 340 167 146 19 39

9 525 245 @ 226 184 145 | 18 345 140 148 121 P

10 509 245 218 178 154 19 379 165 163 133 s
11 502 239 216 176 151, 20 389 166 167 136 8/,
12 484 234 208 169 w2 it 21 381 140 16} 133 2
.13 468 228 201 16L 126 22 385 164 165 135 82
1, 472 235 202 165 130 2 37u 152 160 131 7
15 465 232 200 163 123 161 162 132 78
16 L47492226 238 192 156 105 | _zL_M&lé_é__Jéé_lw 141 91
17 433 228 186 152 98} 387 16L 166 135 &3
.18 398 a3 168 137 86 27 366 151 157 128 71
19 k2L 219 182 8 102 28 395777138 ¥6ribe 131 77
20 404 222 213174 UL 92‘ 29 364 135 156 127 69
-2 405 218 17 142 92 | 30 35727,127 1473 153 125 62

~ 22 KO3 214 173 11 92 ! .
23 L08 222 175 143 9L lgve. K72 226 203 165 124




! SN TABLE 5
{ ,/// . UPPER IDAHO - 1944
: c.f.s.

Total Idaho\ 65%  Pri- Total Idaho 57% 6584  Pri-
Divert‘%ivert Dlvert Divert. ority Divert,Divert.Divert.Divert, ority
Date Flow . Flow / Flow Flow Right Date TFlow Flow Flow Flow Right

PRTE———— L53 517 453  sept.2 365 168 208 237 31l

20 773 395 Ll 502 453 3 360 163 206 234 311
21 77 KO3 L2 502 453 361 159 210 241 311
22 765 105 437 K97  L53 35¢ 157 204 233 311

2L, 7M1 408 423 LBl 453 343 152 196 223 303
25 738 L4k 421 480 1453 333 147 190 217 298

L
5

23 7L KO 432 490 453 6 351 153 200 228 307
:

26 745 429 425 LBL 453 9

339 154 193 220 301

27 722 413 412 169 453 10 333 151 190 217 298
28 1701 397 399 L55 L53 11 326 148 186 212 294
29 686 388 391 L46 U453 12 324 151 185 211 293
30 665 374 379 432 453 13 327 160 187 213 295
31 648 376 370 422 453 1, 326 163 186 212 29
Aug, 1 589 342 336 383 L1l 15 323 162 184 210 293
D2 597 35 341 388 419 16 32, 163 185 211 293
3 563 330 321 366 398 17 319 159 182 207 290
L 547 321 312 356 385 18 302 160 172 196 280
5 521 303 297 338 361 19 310 174 177 202  28L
6 517 301 295 336 357 20 303 163 176 200 283
7 505 29, 288 328 353 21 316 165 180 205 287
8 1489 28, 279 318 345 22 3i0 163 177 202 284,
9 483 28, 276 31, 341 23 311 165 178 202 28
10 L7L 282 270 303 342 2L, 311 166 178 202 284
11 466 274 266 303 342 25 314 167 179 204 266
12 156 268 260 296 340 26 313 169 179 204 285
135 450 263 257 293 342 27 311 169 178 202 28l
14 L51 260 257 293 342 28 311 172 178 202 28
15 Li5 256 255 289 341 29 299 158 171 194 78
16 L0 248 251 286 335 30 315 173 180 205 285

17 418 230 238 272 319

18 410 227 234 267 315 Average LLT 239 256 291 339
19 405 224 231 263 313 -

20 03 . 219 230 262 311

21 400 209 228 260 310

22 {09 208 233 266 315

23 406 2056 231 264, 313
2h 3%4 195 225 256 307
25 388 189 221 252 304
26 280 185 217 247 31
27 372 179 212 241 311

28 360 171 206 234 311
29 359 171 205 233 311
30 356 170 203 232 309
= 31 358 175 204 233 311

Sep, 1 364 173 208 237 311

-8-




_ TABIE 6
UPPER IDAHO - 1946
c.fa8.
Total Idaho 57¢ €5% Pri- Total Idsho 57% 65% Pri-
Divert,Divert.Divert.Divert. ority Divert.Divert.Divert.Divert., ority

Date TFlow Flow Flow Flow Eight||Date TFlow Flow Flow Filow Right

July 9 803 443 458 522 453 [{Aug.23 420 225 240 273 320

10 779 433 H6iF</ 506 453 2L, L6 250 25 290 341
11 757 K3 #2977 492 453 25 WO 237 251 286 338
12 775 422 L42 50/, 553 26 LL3 250 253 288 340
13 775 430 Li2 504 L53 27 471 2'73 269 306 342
T, 745  L12 425  L8L k33 28 17 244 238 271 319
15 720 391 4310 - 463 L33 20 385 225 219 250 303
16 705 376 402 458 433 20 379 221 216 246 300
17 702 373 L0O L56 453 31 377 221 215 245 299

18 698 362 398  L54 U453 |[Sept.l 356 223 203 231 309

19 486 348 39532 LL5 453 353 229 201 229 308
20 662 334 378 430 453 353 232 201 229 308
21 633 321 361 411 453 352 234, 201 229 307
22 619 304 353 L02 Ll 354 242 200 230 308
23 629 307 359 LO9  Afl 358 246 204 233 310

2, 658 343 3789 L28 453 363 251 207 236 313
25 722 350 L1 469  L53 357 253 204 232 310
26 792 351 451 515 453 363 259 207 236 313
27 730 362 416 L7h 453 387 265 209 239 - 315
28 653 388 372 A2k L53 366 269 209 238 3L

29 623 385 355  LO5 L4 360 265 205 234, 311
30 618 377 352 402 LiO 342 250 195 222 302
31 609 37h  3k7 396 31 359 271 205 233 311
582 358 332 378 Lo 353 270 201 229 308
568 349 32L 369 398 37 262 198 226 305

552 340 315 359 394 350 261, 200 228 306
531 325 303 345 383 337 251 192 219 300
‘522 326 298 339 379 341 259 195 222 302
50, 318 288 328 352 353 273 201 229 308
L95 313 283 322 348 346 265 198 225 30k

N ot | ot g
NI R RIRGEE R EBvo|oweswn

1
2
3
L
]
6
7
8 k8 299 272 311
9
10
12
12

342 343 264, 196 223 303

492 317 280 320 346 23 34,2 264 195 222 302
68 300 267 30h 342 2L, 330 261 188 21, 296

- 1,60 286 262 299 342 25 333 267 190 216 297

2 456 278 260 296 342 26 3,0 276 194, 221 301
13 458 281 261 298 342 27 339 275 193 220 301
1L L54 2mM 259 295 342 28 1330 271 188 215 296
15 L4l 272 251 287 339 29 325 268 185 211 294
261 242 296 322 30 329 271 188 24 296

249 232 255 31k

242 229 261 311 |} Average L83 295 276 314 357
235 228 259 310
232 225 256 307
2217 222 254 305
233 231 263 312

“9 b




7 TABIE 7
/{/ J UPPER IDAHO - 1948

C.f.ﬂo

Total Idaho 57% 65% Pri- Total Idaho 57% 65% Pri-

Divert.Divert.Divert.Divert. ority Divert.Divert.Divert.Divert, ority
Pate Flow Flow Flow Flow Right{{Date Flow Flow Flow Flow Right
Jul.l5 786 397 438 511 L53 [[Aug.29 36k 172 206 235 290
16 775 395 432 504 453 30 360 169 206 231 260
17 760 392 L33 LI, L53 31 367 167 209 239 312
18 746 386 425 485 453 |{Sept,l 382 168 218 2,8 301
19 716 372 408 L6k 453 2 371 157 212 211 296
200 7L ko7 k25 LeL k53 3 365 155 208 237 255
21 736 426 420 478 453 4 364 153 208 237 295
22 679 393 383 LL1 453 5 385 172 220 250 303
23 681 383 389 413 453 6 379 170 216 247 300
2L 669 379 381 435 453 7 368 161 210 239 295
25 655 376 373 126 L53 8 356 162 199 231 309
26 609 339 347 396 431 9 339 157 193 220 301
27 609 345 347 396 431 10 364 168 208 237 295
28 585 326 334 380 4OV 11 347 158 198 225 305
29 600 331 342 390 @ 422 12 349 170 199 227 305
30 610 330 348 396 432 13 352 176 201 229 307
31 604 329 345 393 426 1 349 176 199 227 306
Aug, 1 598 318 3l 389 420 15 347 1m 198 226 305
2 587 311 335 382 419 16 346 e 198 225 304
3 559 295 319 363 397 17 3,0 173 194, 221 301
L 555 289 317 361 395 18 345 185 197 224, 304
5 556 297 a7 361 396 19 379 214 216 246 300
6 542 295 309 352 389 20 389 223 . 222 253 305

7 538 290 307 350 387 21 381 221 217 2,8 301
8 532 285 304 346 384 22 385 221 220 250 303
9 525 280 299 341 380 23 37 222 21, 243 297
10 509 261, 291 331 355 2L 377 216 215 245 299
11 502 263 286 326 351 25 403 237 230 262 312
12 484, 250 276 315 342 26 387 223 221 252 304
13 468 240 267 304 342 27 366 215 209 238 295
1L 472 237 270 307 342 28 «375377 239237 2XRUS 20, 293
- 15 465 233 265 302 342 29 364 229 208 237 295
16 4L7 221 255 291 342 30 357 230 204, 232 295

17 433 215 247 281 335

18 392 - 177 224 255 306 [Average 472 246 259 307 349

19 424 205 242 276 322
20 jO4L 182 238230 263 312
1 405 187 231 263 313
22 403 189 230 262 312
23 408 186 233 265 314

2, LO5 186 231 263 313
25 .3 187 239735 262 12
26 110 190 .-234 266 315
27 391 183 223 254 306
v 28 360 177 206 234 290

A
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PART 2

The Logan Area office of the Bureau of Reclamation has assisted in Part 2

of this report by extending tabular studies eifilar to those in Report #25, to

include assumed storage allowance of 30,000 and 36,000 acre-feet., " This a;tudy*

differs principally in two respects from corresponding analysis in Report #25.
(1) A reserve for irrigation in Bear Lake was established at 787;500 acre~ |
feet (elevation 5,914.50 ft) in accordance with the motion adopted
at the Oct., 16th meeting.
(2) Availsble storablewater at Woodruff Narrows was computed from
Oct. 1 to Apr. 30 with no additional storage allowance after
Apr. 30. This was also in accordance with the motion adopted.
Reference 4o the summary of Report #25 indicates that for storage amount-
ing to a maxdmm of 30,000 acre-feet, an irrigation reserve of 884,000 dcre-

. feet was required; for 40,000 acre-feet an irrigation reserve. of 905,000 acre-

feet was required, It was determined that the above amounts were necessary if
irrigation interests below Bear Lake were not affected. However, in using a
limit of 7(87,500 acre-feet; even though storage was not permitted after Apr,
30, a shortage to irrigation releases occurs in 1935 for both amounts of stor.
age studied: For 30;000 acre-feet of storage this shortage amounts to 94,100
acre—feet.; and for 36,006 acre-feet of storage the shqrtage amounts tq 103,800
acre-feet, //h"& S 4; - o , Ge e moato o

;l‘abllesiﬁ aﬁd/‘? 6n Jlfhewv i%llowing page summarize the availability and estl-

mated effects of upstream storage amounts as studied.

Afc b o7 Fhe DBasre Fara_— g /@0 25 W/f“ék Yo Pc_;?’"’

J"C. P ra Fron as sro - "”k'&/‘d sz flatdes f& 7.
e 4/74/7-./'3 2005  pradC Jr7 FAE DBkl ntomave a5 s4 25



TABLE 8 i
AVAIIABILITY AND SHORTAGES OF WATER o £
FOR UPSTREAM STGRAGE _ 2 /i -, <4 o
i - : ‘ [N
Annuel Averafre ’ Consecutive ¥
upstream =5 anmudl: , Maximm -shorbages i
storage Years amount anmial Total g{
i allowance fully available shortage C -amount ’
; (acre-feet) available (acre~feet) (acre-feet) Years - |. (epFe-feet)
| 30,000 214n 25, 29,000 700 .| 2 | 12,50
36,000  204n 25 34,000 13,000 | 3 30,000
B ' T,
N
TABLE 9 LR
ESTIMATED EFFECT OF UPSTREAM S'mRAGE )
ON WATER SUPPLIES ' L’ o '
Annual upstream Decrease in average anmal Decrease in average annual '
storage allowance water supply for irrlgstion water supply for power Lﬂ
(acre—feet) (acre-feet) (acre-feet) *gi
i 3 H
30,000 3,700 7, ﬁ M \ 2,100 g
‘ ’ . “ B e
36,000 4,100 ,03,5 27,500 .
‘)/‘qt ’1["*‘* ta ¢ AL d i “L‘~4(;6‘~\ UJ/‘)I{A 719\(0 ‘StAA/ - /'/ < e e "‘"f' .

On Plates 8 and 9 are tabular studies, similar t those in Report #25, show- :
g the availability and effects on Bear Lake of upstream storage. These tables 83
were prepared for assumed storage allowances of 30,000 and 36,000 acre-feet, ea.éh

in conjunction with an irrigation reserve in Bear Lake of 787,500 acre-feet. (//c i

[)’/‘/ . (’\’A_ //

A graphical picture of the available supplies at Woodruff Narrows and resulé‘lng
storage alléwances is shown on Plate 10,

19~
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'.j Notes on Plates 8 and 9
- (Report 26)
t&rage Period .
%, ol. (4) - Algebraic sum of the change in B, L. content during the storage p 5
N and the past storage or storable water used for power (Col, 16) P
3, Report 25), ) ‘ ‘
zColo (5) - (4) minus (8) Supply adjusted for estimated depletion of new storaue. y e
Bt
‘Col. (6) - When past power releases (Col. 5, Plate 3, Report 25), are sufficiem
,‘3. to take care of upstream depletion, power releases are reduced by fhe

amount of estimated depletion in Col. (3). This will be true each
«year until the content falls to the "reserve" limit, at which time
only ‘that portion of the storage sbove the limit is reloased for
power, When the adjusted contents at the end of the storage perioc
decreases below the required reserve, there is no water for power
-sanwe, releasc<

Col. (7) = Contents on Sept. 30 of preceeding year plus adjusted sapply in Col.
(5) minus adjusted power releases, Col. (6). Held to a ‘minimum of
the irrigation reserve wvhen extra water is available for power pur-
poses,

Storage Delivery Period

Col. (8) «~ The difference between the change in content and power plua irrige-
tion releases result in evaporation loss xor the delivery period,

(9) = During the delivery peried, if Bear Lake contents were atove 787,434
_this release was left as actually occurred (except 1946, 1947, wh *‘
.the 12,000 minimmm was used in order to retum the lLake to it's ¥
" gctual content in 1948). In 1926 adjusted conbents in Col. (7)
passed thru the'reserve 1imit', during the delivery period. . Con- E/
sequently, the actusal flow tor power was reduced proportionately, £
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BEAR LAKE OPERATION Apgye

(Bage

l. Supplies at Woodruff Narrows dur
2¢ Anirrigetion reserve in Bear 1,
3. 30,000 sore feet allowable upstr
Flow Flow
available |availeble ADJUSTED BgE,
for for -
storage storage Storage Period
at at : ~
Woodruff |Woodruff Net water | " |Defy o
Narrows Narrows |Estimated | supply Adjusted | Adjusted inwm
during lim ted |depletion |available | supply |[storage o&{ Adjusted sup
period to a to Bear (for during storable content | (due
Oote 1  |maximum of|Lake from | storage period . (flows used| of Bear | evap
to; - | 30,000 | upstream | period) | (0ol. 4 |for power |Lake (end | rati
Water LApril-;:;,Bi‘ v.| . AeFe storage | (See Re- =3) . |at Cutler |of period)|(Ses
year o port #25) pors
1 ) 3 L @& 5 6 7 MK
B,200] 30,000 28,500 | 107,200 | 378,700| 296,00 {1,368,300 |58
___3%,000] %0,000 28,500 | 276,000 | 2l7,500] 212,900 11,086,000 V" %1
450 30,000 28,500 157,100 128,600| 154,500 91,6007 7
30,000 28,500 289,100 260,600 113,600 | 787,500 19
; £200] 30,000 28,500 383,800 | 355,300 235,600 | 787,500 73
' 30,000 28,500 | 391,000 362,500! 188,100 | 787,500 33
© 51,800 30,000 28,500 | 206,100 | 177,600( 6,900 | 787,500 17
15,200 30,000 28,500 9lL,700 o2 0
la3lo0| 30,000 28,500 279,800 | 251,300 0
20,500 30,000 28,500 176,600 118,100 0
2l,600] 2L,600 2,600 27,800 3,200 0
22, 22,900 22,900 89,800 66,900 004
2100] 30,000 28,500 | 394,100 | 365,900
55,600 30,000 28,500 | 333,300 | 20,800 S
50,300 30,000 28,500 328,600 | 310,100 0
52,8001 30,000 28,500 188,700 140,200 0
23,00 23,100 23,100 36,100 12,700 0
28,200 28,200 26,800 78,500 51,700 0
63,700 30,000 28,500 | 223,600 | 165,100 0
19,500 30,000 28,500 357,000 328,500 0
14,000 30,000 28,500 281,200 | 255,700 0
28,00 30,000 28,500 202,900 170,400 0
71,1001 30,000 28,500 | LJ3,600 | 113,100 0
57.400| 30,000 28,500 | 28L,L00 | 355,900 0
63,100 30,000 28,500 318,500 290,000 9l,,000
47,500 29,200 27,800 [ 25L,100 226,600 55,500

* A mMnimum release of 12,000 A.F., during the storage delivery period, is al
due to inefficiency in operation.
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period October 1 to April 30
at elevation 5911.5 ft. (787,500 ac.ft.)

Plate No, 8

DA R LAKE OPERATION PAST OPERATION ...
Storage Delivery Period Anmial Releases Annusl Releases:
M giency| * Adjusted | Adjusted
water Adjusted Descrease |content of|storage or
supply |8torage orn Storage in Bear lake| storable | AdJjusted [Storage or
ue 40 storable | releases Hrrigation| (end of |flows used| storacge atorable | Storage
vapo- flows used used for | releases period) [for power | releages |flows used| releases
ation) |for power | irrigation(over past|Col. (7) =[at Cutler | msed for |for power | used for
38 Re~- |at Cutler (See roporffoonditions] (849410) |(Col. 6 £ 1:n_g§;§mn at Cutler 1rrigatioxl
or4f25) - #25) S Q) ] ,
8 9 10.. | - 11 T 12 13 ) - 1l - 15 16

S -' driih e 1,286,000 v O ,
55,100 | 121,600 r 1L0,@00 1" - 0| 1,051,400} L¥B,000|" 140,200 | LJH,500 | 140,200
31,500 Q0,000 T 37,000 QI 927,500} 302,900 37,6 331,400 37,000
7‘1"7'00——%9“06 7 117,100 ol 668,500] 198,500 117,
19,600 12,00 58,100 0 667 ,800 1*55.60;),1 . $8,100-
73,800 12,000 88,600 o]  ér3,200| 2i7,600 88B,600
33,700 12,000 67,000} 0 674,800 200,100t 67,000 | . .15
17,500 12,000 88,1001 - 0| 639,600 76,900, . 88,100 |. .. X
106,600 12,000 | 22%,600 | 0 36%,600 12,000] _ 223,600
L0,500 12,000 2500 1. 0 199,900  12,000{ . é2,500
79,90 12,000 | 135,700 o] Leo,lpol' 12,000 135,700
131 ,500 12,000 220,100 ¢ 50,200} 12,000 230,100
79:200 12,000 25,900 94,100 0 12,000] 25,900
39,700 12,000 116,600 267,600] 12,000] 16,600
52,800 12,000 T1.700 0 129,900} 12,000 77,700
33,300 12,000 12,100 0 615,600 12,000{ 119,100
70,900 12,000 147,100 0 575,800 12,000/ 117,100
96,900 12,000 | 205,800 0| 273,800 12,000/ 205,800
11,800 12,000 8L,200 0} 187,500 12,000  8/;,200
67,100 12,000 | 135,600 o] 167,900 12,000| 125,600
52,500 12,000 64,500 o| 367,L00 12,000 61,500
80,500 12,000 107,700 0 1p2,900} .- -~ 12,000 107,700
35,700 | 12,000 | 19,700 _ 0] 529,900f 12,000, 19,700
9i1,300 12,000 L8, Lpo 0] 828,300 12,000 18,000
22,000 | 12,000 56,200 0/ 1,094,000 12,000 56,200
1,000 77.800 90,200 ol 1,077,000 171,800/ 90,200
59,700 23,100 96,300 3,700 78,900, 96,300 | 103,000 | 100,000
allowa ‘

d for power and ie classifled as unavoidable release /03, e e, o

- 73/_?” PG, Fo©
24,0 Tz oo
-~ /
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(Report 26)
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l. Supplies at Woodruff Marrows
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BEAR LAKE OPERATION Apgys

(Bage
dury:

2¢ An irrigation reserve in Bear Lak
3. 36,000 acre feet allowable upstre.

Flow Flow .
available | available ADJUSTED “Bupa
for for
storage storage Storage Period
at at
Woodruff | Woodruff | Net water Def o
Narrows | Narrows |Estimated | supply Adjusted | Adjusted : in wm
during limited |depletion |available supply (storage or| Adjusted | sup
period to a to Bear (for during | storable content | (due
Oots 1 |mximum of|Lake from | storage period [flows used| of Bear '3, ¥
to 36,000 upstream | period) |(Col. L |for power | Lake (end| red:
April 30 AJF. storage |[(See ropor# -3) #-t Cutler |of period)|(See :
#25) 2
1 2 3 L 5 6 7 8
78,200 | 36,000 | 33,100 | 107,200 | 37L,100| 291,800 [1,%68,300 55
37,000 | 36,000 | %3,100 | 276,000 | 212,900 208,300 11,084,000 2
63,300 | 36,000 33,100 | 157,100 | 124,000} 1.9,900 | 981,600 7,
38,100 | 36,000 | 755,100 | 269,300 | 256,000 ” 787,500 | "9,
\ 000 | 33,100 | 383,800 | 350,700 2%1,000 | 787,500 7,
hz,2000 36,000 | 33,000 | 391,000 | 357,900 183,500 | 787,500 | X3,
L,B0O| 26,000 | 33,100 | 206,100 | 173,000| 60,300 | 787,500 | L7.°
15,200 | 36,000 | 33,100 91,700 61,600 0 | 701,200 | 106,
1,100 | 36,000 | 33,100 | 279,800 | 216,700 0 | 605,700 | _lp,
30,500 30,500 | 29,000 | 176,600 | 17,600 0 | 638,300 | 79,
20,600 | 21,600 21,600 27,800 3,200 0| 133,900 | 1%,
Q00 | 22,900 22,900 89,800 66,900 0 | 107,100 79,
S.400 | 36,000 33,100 | 39l,100 | 361,300 o | 341,200 | 39,
554 36,000 3%,100 | 333,300 | 300,200 0o | 563,200 | 92,
50,300 | 36,000 32,100 | 338,600 | 305,500 "~ 0 | 726,200 23,
52,800 | 36,000 33,100 | 188,700 | 155,600 0 787,.00] 70,
25 ;00| 23,100 23,100 36,100 12,700 0 | 70,100 96,
28,200 | 28,200 27,100 78,500 51,100 o | 306,500 | 1,
63,700 | 36,000 | 33,100 | 223,600 | 190,500 0 | 359,000 | €7,
19,500 | 36,000 33,100 | 357,000 | 323.900 0 | 68,200 52,
000 | 36,000 3%,100 | 284,200 | 251,100 0 | 590,300 | 80,
8,00 [ 36,000 33,100 | 202,900 | 169,800 0 | 559,900 35,
7,00 | 38,000 33,100 | L11,600 | 108,500 o | 901,000 | 5L,
57,400 | 36,000 33,100 | 38L,L00 | 351,300 0 1,137,6ooﬂ_ﬁ:
63, 36,000 33,100 318,500] 285,00 | 312,800 1,290,000
1
47,500 | 34,000 | 31,600 | 25L,l00 | 222,800 52,100 59

¢ A minimm release of 12,000 A.F., during the storage delivery period, is o
“due to inefficiency in operation.

BRI
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Plate No. 9

riod October 1 to April 30
tion 591L.5 ft. (787,500 ac. ft.)

4R L AKE OPERATION PAST OPERATION
Storage Delivery Period Anmal Relesses Annual Releases
‘olenoy|® , Adjusted | Adjusted
waber |Adjusted _ -Decrease pontent of |storage or
supply |storage or Storage 4in | Bear Lake |-storable | Adjusted |Storage or
lue %0 storable releases (frrigation| (end of |[flows used| storage storahle | Storage
yyapos, |flows usedjused for releases | period) |for power | releases |flows used| releases
\tlon) [for power irrigation|(over past Col. (7)= Mt Cutler | used for |[for power | used for
se reportat Cutler | (See repproconditiors] (849410) |(Cole 6 £ |irrigation|at Cutler |irrigation
#5) fs) v | 9) [
8 9 100 11 12 13 1L 15 16
B 1,286,000
55,100 T 121,600 110,200 0/1,051,L00! 133,L00| 110,200 16,500 | 140,200
31,500 90,000 37,000 0! 927,500| 298,300 37,000 { 331,400 | 37,000
71,700 | 14,000 | 117,100 o] 668,500] 198,900] 117,400 | 303,100 | 117,L00
600..| .. 32,800 58,100 o[ 667,800 ,000] 58,100 [~ 291,300 | 58,100
73,800 12,000 88,600 0] 613,100! 2l3,000] 88,600 | 120,800 | 88,600
13700 12,000 67,000 ‘o] 674,800 195,500!. 67,000 | 159,700 | 67,700
'%3599'___12-000 88,100 0| 6%9,600] __ 88,510 131,20 -88.%
106,600 12,000 | 223,600 ol 359,000] 12,000 2%2 71,108 | 223,
19,500 12,000 62,500 o| lgo,700[ 12,000] 62,500 | 8,000 | £2,500
79,900 | 12,000 | 135,700 0| lpo,700|  12,000] 135,700 0 700
131,300 12,000 | 230,100 0 10,500 12,000] 230,100 2,2 230,100
+200 12,000 16,200 103,800 0 12,000 16,200 1,000 | 120,000
39,700 | 12 000 | __ 0] 263,000 12,000 500 0 500
92,800 | 12,000 77,700 0| 120,700 12,000 77,700 23,300 | 77,700
33,3001 12,000 19,100 0| 631,800 12,000 19,100 11,500 | 19,100
70,900.| 12,000 | 117,100 0| 557,00 12,000] 117,100 65,500 | 147,100
96,900 | 12,000 | 205,800 o] 255,00 12,009 205,800 7,100 | 205,800
13,800 12,000 8,200 0| 168,500 12,000 81,200 18,900 | 8,200
100 12,000 125,600 0 14,300 12,000]| 135,600 27,200 | 135,600
20000 | 12,000 |  6L,500 o| 339,204 12,000| 61,500 | 55,900 | 6,500
12,000 | 107,700 0 390,100 12,000 107,700 oL, 1900 | 107,700
23,700 12,000 19,700 o| L9e,500 12,000| 19,700 23 700 | 19,700
5,300 1 15,000 | 18,100 0] 786,300]  12,000] 18,100 | 65,700 100
22»8%%42&00 56,200 0| 1,0L7,100 12,000] 56,200 158,700] 56,200
16,000 1773800 | 905200 0]1,077,000] 120,600] 90,200 | 205,300 | 90,200
994700 23,100 %5 ,900 11,100 75,500/ 95,900 | 103,000 | 100,000
s ,9:«1;.13'°d:for powdr and 1é classified as unavoidable release e /;‘z{;f;g
, ‘ B =i S 7
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PART 3

It was suggested that storage studies in this report include possibil-
ities of exchange-storage by the Upper users in a reservoir at Woodruff
Narrows in connection with the Bear River and Francis-Lee Canals. Form a
study of Reports (13) and (19); the following points are evident:

(1) On a basis of 1 cfs for each 70 acres in the Upper Wyoming section,
the Bear River and Francis-Lee Canals have combined rights of 32.59 cfs.
There are earlier dated rights of 11.10 cfs ahead of the Bear River Canal
right of 22.98 cfs, and earlier rights of 58.47 cfs shead.of the Francis-
lee right of 9.61 cfs.

(2) With distribution on a basis of priority in this section, the
Bear River Canal right would seldom, if ever, be cut prior to July 15 and
and Francis-Lee Canal right would rarely be cut prior to July 15.

(3) During the period that exchange-storage above Woodruff Narrows
would be needed, rights of the two canals available for exchange would total
about §A ac, ft. daily.

(4) A study of supplemental requirements above Woodruff Narrows
(R§p<?rt #19). shows that by excluding the extreme dry ‘Yeafs‘ of 1931, 1934,
1939, and 1940, the exchange period would not exceed a maximm of 25 days.
This pefiod is based on a closing date of July 15, for storage delivery and |
exchange, | .

(5) On this basis it may be estimated that 1;600 ac. ft. in a reser-
voir at Woodruff-Narrows would be sufficient for exchange purposes. If
some alldimnce.were_n;éde for ewfaporation loss; this estimate might be

raised}?,ooo ac. ft,

A
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PART

Also included in the motion adorted

storage supplies and requirements relativ:

study has been previously made in Report:

following information is taken,

A reservoir at the Hilliard site woulc

15,000 acres logcated between Myers Narrows

rberen

.. ~eeting wae & request for

+ pesaroair at killiard, This

{ 3 and (.9) from which the

~ovide supplemental water for about

nd Woodruff Narrows in Wyoming. In

addition, fairly large amounts could be used >n land, approximating 17,000 acres,

above Myers Narrows through exchange for natiral flow.

The source of water supply for Hilliard Reservoir would be runoff from Sul-

phur Creek and diversions during ice-free periods from Mill Creek and Bear River.

In most years the offstream diversions would pe limited to October, November and

April during the storage period due to ice conditions.

Although stream flow

records are available only since 1942, it is estimated that supplies from the

combined sources would fill a reservoir of 10,000 acre~feet each year. Table 10,

taken from Report #18, lists combined supplies for period of availsble records,

TABLE 10
Hilliard Reservoir Storable Supplies
Acre-feet
i Total Sulphur {Reg'd.from Bear
Sulphur Creek Mill Creek and Mill River to make
Water i Creeks 10,000 ac.~ft.
Year Oct.l | Oct.l | Oct. Oct. Oct.l | Oct.l | Oct.1 | Oct.l
Ending to to | Nov. Nov. to to to | ‘o
Sept.30| Apr. 15iApr. 30 Apr. 1-15jApr. 1-30 Apr. 15|Apr. 30{Apyr. 15jApr. 30
1943 55200 | 7,100 {2;700 6,000 7,900 113,100 | 2,100 -0
1944 3;000 | 6;500 |1;400 1,800 L;400 | 8;300 | 5,600 1,700
1945 2,900 | 6,000 {1;600 2,600 4,500 | 8,600 { 5,500 1,400
1946 8,800 {12,100 }2;400 7,100 11;200 193200 -0 0
_ 19 6;800 | 7,700 {2;100 3,600 8,900 (11,300 | 1;100 0
1948 3,000 | 9,700 {2,800 4,600 5,800 (14,300 | 4,200 0]

AL, . DN
In Report 19, it is stated that supplemental storagé ‘Tequirements in the

Ll

Upper Wyoming Section may be estimated from an average headgate requirement for
“a full water supply, May 1 to July 15, of 2.5 acre-feet per acre. On this basis,
& full requirement for lands below Myers Narrows (15,000 acres) would be 37,500

acre-feet, Table 11, taken from Report #19, shows an estimated storage require-
ment at Hilliard.




TABLE 11

Water Year Storage Required
Ending Sept. 30 at Hilliard
acre-feet
1924 5,000
1925 0
1926 ' 2,800
1927 400
1928 1,600
1929 0]
1930 3,000
1931 6,600
1932 400
1933 3,000
1934 14,200
1935 1,600
1936 2,000
1937 1,200
1938 1,000
1939 4,400
1940 8,600
1941 400
1942 2,200
1943 ' 200
1944 : 0
1945 .0
1946 4,600
1947 0
1948 4,400
Average ' 2,700

Note:- Above figures do not include space requirement for
evaporation loss,

For 15,000 acres between Myers & Woodruff Narrows.

Based on a2 total headgate requirement of 2.5 acre-
feet per acre.

-15-
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PART 5
storage
This section deals with a study of 36,000 acre-feet/above Bear-Lake, of
which not to exceed 30,000 would be storable from Oct. 1 to Apr. 30, and the
balance following Apr. 30, when Bear River at Border is in excess of 700 c.f.s,

Report #25 gives the flows available for storage at Woodruff Narrows under
the above conditions. Table 12 summarizes these available flows, deficiencies
and estimated depletions to the Bear Lake area.

TABLE 12

' Estimated

Flow Available for Storage at| Deficiency| Deficiency| Available Depleticon

"~ Woodruff Narrows Prior after Storage (Bear Lake
' to i Limited from

Oct. 1 to | After Apr. 30 Apr. 30 ‘to Upstream

Year | Apr. 30 |Apr. 30| Total [(30,000 af) (6,000 af) 36 Q00 af | Storage

| (2 (3) (k) (5) (6) (7) (8)

1924 { 78,200 |[19;600 | 97,800 0 -0 36,000 | 33,000
1925 } 37,000 | 2,900 { 39,900 0 3,100 32,900 | 31,000
1926 [ 763,300 ;| 1,100 ; 64,400 0 4,900 31,100 | 29,200
1927 38,400 75500 L5,900 0 0 36,000 33,100
1928 | 2,200 | 51,300 |113,500 0 0 36,000 | 33,100
1929 | 47,100 129,600 | 76,700 0 4] 36,000 | 33,100
1930 | 54,800 100 | 54,900 0 5,900 30,100 | 28,600
1931 | 45,200 0 | 45,200 0 6,000 30,000 | 28,500
1932 | [1,;400 | 9,700 ! 51,100 0 .0 36 000 | 33,100
1933 { 130,500 | 8,800 | 39,300 0 o} 36 000 | 33,100
1934 | 245600 -0 | 243600 5,400 6,000 21,600 | 21,600
1936 | 43,400 |27,800 | 71,200 0 0 36,000 | 33,10
1937 { 55,600 {15,000 | 70,600 0 0 36,000 1 33,100
1938 | 50,300 Lu, 500 | 64,800 0 -0 36,000 | 33,100
1939 { 52,800 | 1,300 | 5k,100 0 4,700 31,300 | 29,400
1940 | 23,400 0 | 23,400 6,600 6,000 23,400 | 23,400
1041 | 28,200 6,300 3L 500 1,800 -0 34,200 | 31,200
1942 | 63;700 633700 0 - 6,000 30,000 | 26,500
1943 | 19,500 |13, 500 63,000 0 0 36,000 | 33,100
194 3000 30,400 745400 0 -0 36;000 | 33;100
1945 | 38,400 | 2,300 | 40,700 0 3,700 32,300 | 30,400
1946 "'7;§L.oo 7,600 | 79,000 0 0 36,000 | 33,100
e 1947 | 571400 137,300 94,700 0 0 36,000 | 33,100
.191‘8 63,&00 gzs,soo 92,000 0 0 36,000 | 33,100
f Averago 47,500 112,700 | 0,20 | 1o 1,900 ! 33,200 | 31,000
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