Utah State University

Digital Commons@USU

U.S. Government Documents (Utah Regional

Elusive Documents Depository)

3-1955

Great Salt Lake Diking Project, Large Plan, Hydrology and Quality
of Water Study

United States Department of Interior, Bureau of Reclamation

Follow this and additional works at: https://digitalcommons.usu.edu/elusive_docs

6‘ Part of the Hydrology Commons

Recommended Citation

United States Department of Interior, Bureau of Reclamation, "Great Salt Lake Diking Project, Large Plan,
Hydrology and Quality of Water Study" (1955). Elusive Documents. Paper 110.
https://digitalcommons.usu.edu/elusive_docs/110

This Report is brought to you for free and open access by
the U.S. Government Documents (Utah Regional
Depository) at DigitalCommons@USU. It has been

accepted for inclusion in Elusive Documents by an /[x\

authorized administrator of DigitalCommons@USU. For /\

more information, please contact IQ‘ .()Al UtahStateUniversity
digitalcommons@usu.edu. ‘e~ MERRILL-CAZIER LIBRARY


https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/elusive_docs
https://digitalcommons.usu.edu/govdocsregional
https://digitalcommons.usu.edu/govdocsregional
https://digitalcommons.usu.edu/elusive_docs?utm_source=digitalcommons.usu.edu%2Felusive_docs%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1054?utm_source=digitalcommons.usu.edu%2Felusive_docs%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/elusive_docs/110?utm_source=digitalcommons.usu.edu%2Felusive_docs%2F110&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/

Weber Besin Projects, Utsh

‘Mmmamm

Prepaved by:

P. S. Mocre
Under dirvection of:
Je Ne Oka

IH
it



§ TARLE OF CONTENTS
Frontplece « ¢« + ¢« ¢ « + « « Map Chowing Proposed Fresh Water Lake

INtroduetion ¢ ¢« « » ¢ ¢+ 8 s 4 ¢ ¢ o 6 s 6 8 08 s s 0o assas 2

Purpose of SLully « « ¢« ¢ o ¢ ¢ ¢ ¢ o ¢ 00 8 s 000009l
Discussion of PLat « o ¢ ¢ o « s s o s s 8 6 000 v 0801

Sumary of Results o o o ¢ ¢ ¢ ¢ ¢ ¢ s s ¢ s 0606060008900 1

HyQrolOogy « o o o ¢ s ¢ 3 ¢ ¢ o ¢ ¢ o 6 ¢« o5 60 8 600 « 2
wwummol.b-‘odonontoict « 2
Evaporation Trangpiration of Fresh Water

ReSOIVOLY « « o ¢ # ¢ ¢ 6 ¢ 6 s ¢ 6 06 ¢6 868 s 000
Precipitation « o« o ¢ o ¢ ¢ ¢ ¢ ¢ 2 0 6 8 ¢ 0 0 ¢ 09 ¢ ae
Inflov from Madn Tributaries « « « ¢ ¢ ¢ ¢ ¢ ¢ 0 ¢ ¢ 0 3 ¢ 9

® ¢ 8 0 2 ¥ b b e e

® 2 4 2 8 8 0 0 e ses 0

s o @ .

e @
¢ &

e o ¥
. & @«
. e @

3 3B B&E

¢ 5 & @ & & & @

Bagle DALA o ¢ ¢ ¢ ¢ 0 5 6 6 6 6 0 8 6 8 5 00 0604
Quality of Water Study « o ¢ ¢ s ¢ ¢ ¢ ¢ ¢ s ¢ 0 o »

ReBUILE ¢ ¢ o o o s s o ¢ 5 0 6 8 0 6 60 s 88888080

Table 1 Capacity and Surface Area of Reservolr « « « ¢ o o »
from Creat Salt Lake,
Hater Surface « s « ¢ ¢ ¢ o ¢ 06 6 6 0 0 0 ¢

Loss of Water Due to Eveporation and Transpiration

dm‘mmu...o...
et of Proposed Fresh Water lake o « + o
Direct Precipitation on Proposed 1ake « ¢ o ¢ « o & «
Total Average Anmusl Eveporstion from

Great Salt Lake ¢« o » ¢ s ¢ o ¢ 2 ¢ ¢ ¢ 6 6 0 0 o
Determination of Inflow to Great Salt Lake

Beax, Weber, and Jordan River Flows . .
Operetion Study « o « ¢« # ¢ ¢ 0 6 ¢ 2 o o
Anslyses and Extended Computations « « o« « «

Operation Study Column

@ ¢ & @ & 0 & @ & 8 B ¥ & & & @ 0 B @

Operation STuly + ¢ o ¢ ¢ ¢ ¢ ¢ o o

.
®
.
ww&w...ou.............-....,ﬁ.‘*..
B
®

owneEe w N

|

PERCECEEE B E
{

i
afud
Wi



TAELE OF CONTENTS - (continued)
FIGURES

Fig. 1 Grest Salt lake Diking Project, Large Plan,
Avea-Capacity CUXrVeS .« o o ¢ o ¢ ¢ o o s o s s o &

Fig. 2 Ischyetal Map, Nommal Anmual Precipitation « . « « 10

Arvea~-Precipitation Ratio Study « o o ¢ o ¢ ¢ o o ¢ 13
Carves for Various Elevations of

, Lake o » o o
Creat Salt Iake « ¢« o «

¥
HH
!
:

E
3



Introduetion

Rurposs of Study

The purpose of this study was to detemmine the feasibility
of diking & portion of the Great Salt Lake for purposes of using the
fresh wvater for irrigation, industriel uses, and recrestion. This
study epproeched the problem only from a hydrologic and quality of water
standpoint. :
Discussion of Plan

The present plan, like that proposed in the past, is to
dike off the part of the Great Salt Lake lying east of Antelope end
Fremont Islands. The dikes would extend from Promontory Peint to the
north end of Fremont Island, from the south end of Fremont Igland to the
north end of Antelope Island, and from the south end of Antelope Island
to the adjecent land area by the most direct route. See map, Fromtise
piece, All previous investigations svailable have been reviewed,
and some of the facts and figures incorporated in this study, It is
not the purpose of this study to lean toward either side of the project,
but to present as factual a picture as possible with the information
eveilable,

Sumary of Results
It has been foumd thet during periods of drouth comditions,

the content and surface aren of proposed fresh water reservoir would decrease

to & very great extent, causing the salinity of the reservoir to greatly
increase,



mmnwmmmnmm
are as follows:

Wm)mm
Electrical Conductivity Total Dissolved Solids

E.C. ]
™

The mep, Fromtispiece, of this report was obtained from
umm,mw:.:.mumwnm
Salt Lake Diking Project in 1932, The area-capecity curves were drewn
using the information obtained from the map and from the table accompeny-
ing the map viich is reproduced n page 3. A correction of the
wvmnﬂbmhmdmﬂth
Bear River Bird Refuge, Ogden Bay Bird Refuge, and the Famington Bey

Bird Refuge. The area-capacity curves for the proposed reservoir are
found on Page b.

from dats conpiled by R E. Van Liew in 1933, and reproduced o page 5.
mmmmmwumnm The eveporation
mwmmummnmwhmtm.
wp



CAPACITY AND SURFACE AREA OF PROPOSED RESERVOTR
nm (acres) (acre-feet)
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Table 2

EVARGRATION mm TEE OREAT SALT
LAXE MEAN ¥GNTHLY EVAPGRATION TN THOHES FRON
. PHESH VATER SURPAGE

AR S . FRESH SALT
YEAR . dg28 - 1929 1930 19_31‘ 1932 AVERAGE AVEHAGE
JAN, 065 065 065 - 0.65 065  0.65 0.65
B s 1.15
sm 3.25 0 240 - LOF 2,92 3.8 3.15 2,56
ame, 8.6 - 0 | 6aS . Bar  &m T w27
ot T R T
v W 52 3y W 0.65 0.78 0.65 ! 0.6k 0.
DEC, 0.4 OB 048  0.56 050 050 0.1

‘ The above dats was obtelned from the U, S. Department of
- Agriculture Weather Bureau's records of evaporation station at the Salt

. lake Airport and corrected to meet the evaperation conditions over the

Lake, The correction factor used was 0,65 to correct for differences
of humidity between the mp&t and over the lake. The evaporation
. factor used to change fresh water data to salt water was 0.815,

Complled by R. E. Van Iiew - July 15, 19)’



and drewdown sessons of the fresh water everage eveporation from 1928 to
194k, The fill-yp season was selected as the period firom Oct. 1 to May
31, end the drewdown season, the period from June 1, to Sept. . The
sverage eveporation during the fill-up season is 1,62 feet and during the
drawdoun season 2.50 feet. A table showing the average eveporation losses
for various surface aress is shown on page T.

The effect of transpiration of shoreline vegetation, which would
grow in the fresh water, has Leen estimated at 72,000 A.F. samally for
& full reservoir. This figure vas obtained by comparisos with Utah Lake
(considered to have the ssme type vegetation) and corrected to the condi-
tions of the proposed reservolr area. The figures for average transpirs-
tion losses are included in the table on page 7.

The net evaporation and transpiretion on the proposed fresh
water reservoir was then computed for varicus surface areas esch year,
| The total evporation and transpivstion taken from the table on pege 7,
mmmmnmﬁ--mnmmnmm.
 results in the net ammal evaporation om the proposed reservoir ares.
The net evaporstion for various surface areas is shown on table b, page
8.

Precipitation |

The meen axuwal precipitation on the proposed reservoir arvea,
used in deriving net evaporstions, was obtained fram the isohyetal mep
reproduced from the U, 3, Department of Agriculture, Weather Buresu,

. Climatological Date, Uteh Sections This mep is shown on pege 10.
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TABLE 3
GREAT SALT IAKE DIKING PROJECT STUDY

s Loss of Water Due to Evaporation and Transpiration of Shoreline Vegetation
(1) 1,000 Acres 243 « 240 229 217 206 9L 184 - Y T S Ty N T

*(2) Reservoir Con-

tent 1,000 AF 1,422 1,400 1,300 1,200 1,100 1,000 900 80O 700 600 500
(3) Drawdown Peried,June-

Sept. 2.50 Avg. Ann,

Evap. 608 600 573 543 520 L85  L6o L30° Lo2 368 335
(L) Fillup period Oct-May

1.62 Ayg. Ann. Evap, 394 389 371 352 337 31, 298 279 261 238 217
(5) Total Avg. Annual

Evap. .12 1,002 989 oL 895 857 799 758  709° 663 606 552
(6) Transpiration 1,000

AF Fillup Period 16 13 15 15 Uy §n3 it 12 13 15 22
(7) Transpiration 1,000

AF Drawdown period 56 L5 Bl 51 L6 37 37 Lo 3 L9 rin
(8) Total Annual Trans- -

piration 1,000 AF 72 58 66 66 60 48 L8 B2 56 N 96
(3) Total Lines «

L6 66k, 645 621, 594 566 522 k97  L70 LWS  L17 Lo
(10) Total lines

3+7 L10 Lo2 386 367 351 325 309 et Bl 253 . 2B
(11) Total lines

£+8 Y 870 - 1.06T 5 1,010 961 917 8L7 806 761 719 670 648

(1) Reservoir Surface Area

(2) Reservoir Capacity

(3) (1) Multiplied by Avg. Annual Evaporation during drawdown period. (Page 6 .).

(L) (1) Multiplied by Avwg. Annual Evaporation during fillup period. (Page By,

(5) Total line (3) plus (L). i

(6) & (7) Ratic of 1:3 of total transpiration

() Total transpiration is equal to area in 1,000's acres times 2 ft. Estimated iverage depth of

growth of vegetation is 2 ft. Width of shoreline area (area of growth of water plants) was con-

sidered as distance from water's edge to a depth of 2 feet of water.



IUUU AUNSTEET

Wet Dry Wet Dry Wet Dry Wet Dy Het Dry 2 Wet Dry W*ﬁ%_
Arvea A 23 0 240 3 220 1k 217 26 - 208 35 2 172 7 1k7 96
Conte 1422 0 1500 22 1 122 1200 222 1100 800 622 600 822
3322;5%“- 302 0 278.22 279. ~ 20h.21 256.87 '
D . 602 0 590.88 566.45 536.99 513.63
1926 F 231 0 216.88 210.75 108.25 181.87
D 551 0 540,62 517.25 489.75 467.63
1930 F 303 0 200. 3% 279.92 266. 28 249,30
D 504 0 492,46 472,48 445,32 42k .70
1931 F 323 0 300. 37 300.08 204 .57 266. 00
D 605 0 593.91 569.56 540.19 516.91
1932 F 270 0 256.12 248.57( 235,32 219.07
D 585 0 573.80 550.09 521.32 497.73
1033 F 213 0 250.13 251.92 237.43 221.01
D 607 0 595.91 570.60 541.25 517.99 480,
193G ¥ 370 0 362. 05 353. 35 335.93 317.87 . 260. 00 232.00
D 57k 0 563.75 539.85 510.87 488.13 451 ¢ 391.88 345.00
1935 F 220 0 206.87 201. 74 189.22 173.84 :szzgg—* 130.00 113.00
D 609 0 598.83 573.66 54k, 38 521.16 482,82 420.00 371.00
1936 F 258 0 234.00 227.35 21h.37 198.38 BY: W 152.00 133.00
. D 583 0 571.80 548.05 519.23 496.62 459,67 398.00 351.00
1937 F 210 0 10%.01 169.46 1710 163.15 139.60
D 597 0 586,87 562.38 532.86 509.46 L72.84
1938 F 229 0 214,01 208.90 196,54 181.26 156.16
D 602 0 590.89 566.50 537.06 513. Th 477.24
1939 F 220 0 213.91 207 .09 195.50 180.22 ~ 156,00 136.00 113.00
D 579 0 567.77 543.95 515.06 492.38 456.33 395.00 348.00
190 F 265 0 251.09 243. 1% 230.10 21k4. 30 189.10 166.00 146,00
D 566 0 554.71 531.66 503.50 480. 64 Lbk .30 384.00 339.00
10k F 202 0 187. 71 182,20 17037 156. 09 131.97 115.00 93.00
D 532 0 521.55 498.88 472.07 449, 71 %15.59 356.00 312.00
1042 F 185 0 170.69 165.59 154, 6h 140. 71 117.60
D 598 0 586.87 562.39 533.88 510.49 472.88
1963 F 310 0 295. 31 286. 71 2(2.01 25%.0k 227+ 11
D 570 0 558. 73 535.75 506.67 484.86 448,61
10LL ¥ oL 0 229.90 223.26 210.19 195.14 170.40
D 530 0 551.70 528.58 500.37 477.46 b2, 04
1988 F 260 0 254,11 246,03 234.26 217.58 102.42
D 513 0 503.45 481.45 L5k, 26 432.62 398.06
1046 F 251 0 230,02 230.541 217.40 201.53 175.95
D 604 0 593.90 568.55 539.16 515.87 478.41
1947 F 219 0 204, 36 198.67 186,10 171.67 167380
D 515 0 50k .46 L82.49 456,34 43k.73 400.22

The total evaporation {1ine 11, page 7 ) for each area minus the total precipitation {Table r, 0
page 11 ) each year for the corresponding areas, is equal to the net evaporation.




The average anmual precipitation on the reservoir area was couputed to
be 12 inches.

The precipitation at Ogiem, Utah, was tabulated for a 20-year
period from 1928 to 1947, and the ratio or percentage of each year to
the 20-year average precipitation determined, The average anmml precipe
itation on the lake (12) inches) was distributed yearly according to the
percent of the mesn precipitation at Ogden, Utahe(Col 1 & 2, Tuble 5)

The precipitation, effective in increasing the content of the
reservoir, vas estimated to equal the rainfall on the reservoir water
surface aree, plus 0% of the rainfall on the exposed ground surface of
the reservoir, This table of direct precipitation on proposed lake area
for various reservoir areas, 1s found on page 11, This wes the method
used in determing net evaporaticns of Willard Reservoir (Vater Supply
Agpendix, Definite Plan Report, Weber Basin Project, Utah), The effece
tive precipitation at regular intervels of surface elevations was determined
in this mamner and subtracted from the gross eveporstion and transpiretion
to obtain net evaporations, with the results shown on Teble 5.

RASL i S bk Wl -

The main tributaries contributing to the inflow of the proposed
Inflow records on the Bear River were obtained from the Buresu
of Reclamation, lLogsn, Utah, and on the Weber River from the Bureau of
Reclamation, Ogden, Uteh. These inflows consist of estimated poste-project
flows from the Bear River Project and the Weber Basin Project, including the
flows that would be supplied to the Willard Reservoir under the Weber Basin

Project. (The irrigation requivements from Willard Reservoir under this
gtudy were supplied from the proposed fresh water reservoir). The

2






—

DIRECT PRECIPIT

1001
Effective Precip, ft. for
1es. Fillup
ies, Dry ; & ; )
‘ Water Sur, Drawdown Ar
: Sur. LO% Precip, Wet Dry Wet Dry Wet Dry
Area Inflow Percentages 243 O 240 3 229 1h
Year (1) (2 (3) 1422° 0 1400 22 1300 122
‘ : F 87 . 38 o 146 .78 139 3.65
1928 .7 .3 & X3 22 G Ege 12 21 .55
e F 75 219 0 216 .12 206 5.25
1929 1.2 .5 D 25 73 0 72 .38 69 1.75
: F 55 47 0 1Ls 66 139 3,08
1930 . 1. Y 5l ok D LS 120 O 120 Sk 113 2.52
, F 87 221 0 .12 .63 119 2.92
1931 6 24 D 13 k9 0 19 .09 18 Ll
F 82 180 0 177 B8 169 L.13
1932 .9 .36 D 18 WD 39 .20 37 91
: _ X . ITr D 175 87 166 L, 08
1933 .8 I D 9 i .o 17 .09 17 .10
g & 59 70 71 .35 67 1.65
1934 it 20 D L1 50 0 L9 .25 147 1.15
5 : F ol 228 © 226 1,13 215 5.26
1935 1.0 L0 D 6 15 0 14 07 1k 34
F 83 202 0 199 1.00 190  L.65
1936 1.0 L0 D 17 h o 41 .20 39 .95
F 90 2,0 O 238 1.19 227 5.54
1937 1.1 Lk D 10 2 26 13 25 62
" e | 221 .o 218 1,09 208 5.10
. 1938 1.0 Lo D 9 22 0 22 Jd1 2 .50
F 83 222 0O 219 1.09 209 5.11
1939 1.1 by D 17 s © LS .23 L3 1.05
F 76 188 & AR .91 17h L.26
19450 1.0 U0 D 2l 58 0 o8 .29 55 1.34
‘ F 73 28 0 245 323 23L 5.72
9 1.k .56 D 23 92 0 9 L5 87 2.12
F 91 266 0 262 1.31 250  6.11
1942 1.2 B D 9 2% 0 26 33 25 61
F 72 10 O 138 69 132 3,23
M3 - aB .32 D Sh 0 5k ol )l .o
F 77 206 0 203 1,02 #®19h  L.7h
Clshh 1 il D 23 61 O 61 .30 58 1,42
F 62 18 0 179 .89 mnooiag
19S5 LR 55 bl D 38 111 0 109 55 04 2,55
: F 91 199 0 197 " .98 187  L4.59
1946 9 »36 D 9 20 0 19 .10 19 U5
S N 231 0 228 1.1k 216 5,33
. | 1009 0

1947 b 56 108 .Su 10340 2.51




TABLE &
ATION ON PROPOSED LAKE AREA

) Acre=Feet

ea in 1000's Acres - Capacity 1000 AP ()

Wet Dry Wet  Dry Vet
217 26 20F -y
1270 222 1100 322
132 6.79 127 9.13
205, 5 LA 19 1.37
195" 9.75 168 13.13
65" - 3.25 62 4.37
131 5.72 126 T19
108 .68 103 6.30
113 5.h3 ;109 SN,
17 L1 16 1.09
160 7.68 153 10,33
35 1.68 3L 2,27
158 1,57 151 . 10,19
16 .75 %5 t.01
6L 3.07 1 .13 Effoctive
us 2.13 L3 2,87 g T 35 S 9h 30 8 00
20h 9.78 196 13.16 182 13.&2 '.,162 26,69 138 36.10 Precip.
13 .62 12 8L 12 7T a8 1.71 9 2.30 :
1°0 8.63 173 11,62 161  16.27 1113 23.57 122 31.87 1000 AF

37 1.7¢ 35 2.38 3 3.33 29" L.83 5 6.53
. 215 10.30 206 13.86 192 _Lt:.hq : :

197 9.hé 189 12,74 177 i¥.8h~

20 94 19 1.26 b - g 3

198 9.50 190 12,78 IRy ERERe S Ee257 2593 1N %
L1 1.94 39 2.62 36 3.67 32 5.31 28 7.0
165 7.90 158  .10.64 3T W50 ¢ 13 21,68 112 29
52 2.50 50 3.36 L7 - L.70 L1 6.82 35 9
222 10.63 212 .31 199 20,03 176 .29 150 39

B2 3.93 79 5.29 T3 =:7.0 6 1 56 15
237 11.36 228 15.29 212 21.Lo _
S 93 1.12 22 1.51 21 2.12
w1 96 5.99 152 B.06 12 ' 11.%
by 0 2.3) R S Swas
._1_33 R Ate e 6 %ﬁ
t 55 2.63 . 53 3.54 b9 L.96
161 T7h - 1660 ¥ 4902 1k . Xh.S8
99 h.?h 95  6.38 89 8.9
317 B8 RN TIhT XS CR6.08
18 8L 17 1.13 16 1,59
207 9.90 198  13.33 1B5 18,66
97 k.66 93 6.27 87 8,78

y Definite Plan Report.
m dry area of reservoir is KOE:6f total pneipitation on dry an

ariods based on actual measured precipit.ation of like periods
roir yearly for @ifferent capacities wit.h:'..n th- ru.rvoir. Cue

n onDry= (3)X(2)X(Dry Area)

8 i
i

11

|
|
\



Jovdan River and the Surplus Canal flows were taken from the U.8.0.8
Water Supply Papers. The Jordan River gage is one mile downstresm from
the bridge over the Jordan River om 2lst Souch, Salt Lake City, and
the Surplus Canal 1/8th of a mile downstream from the same point.

The inflow from sources other than the Bear, Weber and Jordan
Rivers and precipitation (comsidered in net evaporation) was ccaputed as
follows:

The historical change in content of the Creat Salt lake was
added to the past salt vater evaporsticn to give the total inflow into
the lake, The total inflow mimus the precipitation and the flows of the
Bear, Weber, and Jordan Rivers gives the net inflow from ground vater and
other sources. It was estimeted from the U. S. Department of Agriculture,
Vesther Duresu Climatological Data Map cm page 10, and reproduced in
part on page 13, that the precipitation ratio of the east to the west
side of the lake, with Fremont and Antelope Islands being the dividing
1ine//Ewo to cnes As inflow is the direct result of precipitation, the
inflov of ground water and other equrces was distributed in the retio of
mwmmmuﬂummdmm The salt
water historical evaporation used in this determinstiom of inflows from
other sources was derived as follows: Eveporation curves were drewn, using
the information page 1, taken from E. L. Peck's "Hydrcmetecrological Study
of Great Salt Lake", The evaporation yatio of the fill-up season (Nov. 1
to Jme 1) and the drawdown season (June 1 to Sept. 30) was estsblished
at 40:60 from N. T. Olser's report on the Great Salt lake Diking Project




Fig. 3

Precipitation Ratio Over Great Salt Lake

Taken From
U. S. Dept. of Agriculture, Weather Bureau Climatological
Data Utah Section, Year 1919, Page 11k

Bast of Island West of Island
Land Area
Ratio 1 1
Precipitation
ratio 2 1
Average
Precipitation
East Vest Inches
Land Total : 5
Area 150 mi® 1hh mi
(1) $7] T+5 615
&2) 12 5.0 60
3; 12 7.5 90
(4 38 12.5 475 West
1240
55 35 12.5 438
6 97 17.5 1698
(7 18 20.0 360 Rast
. 2496
13




Table 2 6
Total Average Annunl-tleor;tion from

Great Salt Lake
(Teble recomputed after Adams)

Stage Area of Lake Salt content Evaporation Depth of Total evapo-

gage at (million (percent) ratic due to Evapo- ration
Saltair acres) p salt ration (million
(feet) (feet) acre-ft)
14 - 1%.0 .86 3.80 -
12 1.46 15:.2 .85 3.76 | 5.49
10 1.k2 16.5 .84 ) Py g f
, 8 1.36 18.1 .82 3.63 b,k
‘ 6 Ve | 20.2 .80 3. 5L 1&.“»6.
4 1.15 22.2 .78 3.45 3.97
2 .99 25.3 .15 3.32 3.29
0 .8k 27.0 .71 3.1k 2.64
-2 e 27.0 +TL 3.1k 2.26.
-4 .6l R ;T g 3.14 2481
-6 .59 27.0 Ay 3.1k 1.85




in 1943, The evaporation curves on page 16 show the evaporation from the
surface areas between the elevations 4191 and 4205,

The historical change in content of the Great Salt Lake was
obtained by changing the gage heights(listed in the U.5.G.S. Water Supply
Papers) at the end of the fill-up and drewdown seasons to elevations and
#pplying these to the ares andeapacity curves reproduced from E. L. Peck's
Hydrometeorlogical Study on Great Salt Lake, pages 17 and 18, The complete
study of inflow from other sources is found on page 19.

» %

In determining irrigation requirements, the pumping demands from
the proposed Willard Reservoir were used along with the estimated ultimate
water requirements west of Salt Lake City in the "Terminal Trect” aves,
It was assumed in this study thet the Willard Reservoir requirements under
the Weber Basin Project would be supplied from the new reservoir,

The demands from the Willard Bay were taken from the operation
study in the "Definite Plan Report", Weber Basin Project, Utah, 1952,

The estimated ultimate water requirements west of Salt Lake City
arcund the area known as the "Temminal Trect" was taken from information
in N, T. Olson's report cn Great Salt Lake Diking Project, Utah, 19h3,
The original investigation and report, which is included in N. T. Olson's
report, was made in 1985 by A. T. Strehom, U, S. Department of Agriculture,
Bureau of Soils. He concluded that only 0700 acres were arable and
25,700 acres more could be made areble through drainage and irrigstion.

As 1o better informetion ves evailsble, it ves assumed that an
acreage of 8,700 plus 25,700 or 34,400 acres requiring & full supply of
3.27 4.F. /acre or an average of 112,500A.F./yr. will be required in this
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TABLE T

DETERMINATION OF INFLOW TO GREAT SALT LAKE EXCLUDIN
JORDAN RIVER FLOWS

1 2 3 4 5 6 7 &
Change
Content in _ Total Gross Mean
Elev. in Content Evap. Inflow Lake
Water at Million Million Mean Million Million Surface Precip
Year Saltair A.F. AT Elev. AT, A.P. Area s i
1928 F 4201.85 16.6 #.6 4202.15 1.68 2.28 1.22 .51
D h202.46 17.2 -1.8 - 4201.55 2.50 .70 1.18 .08
1929 F %200.65 15.4 £1.3 4201.30 1.59 2.89 1.17 73
S 4201.95 16.7 -1.3 4201.27 2.45 1.15 1,31 24
1930 F - 14200.60 15.4 £k 4200.88 1.55 1.95 1.1k 18
D )4‘201.15 15.8 .lol" mow 2.30 090 l.lO -["0
1931 F 4199.65 1h.h A 4199.90 1.k2 1.92 1.07 R
D 4200.15 1k.9 -2.0 hlgg.o7 2.02 .02 99 .06
1932 F 4196.00 12.9 #1.3 4198.67 1.25 2.55 .96 .62
D 4199.35 14,2 -1.b 4198.65 1.92 52 .96 .1k
1933 F 4197.95 12.8 F .9 4198.37 1.20 2.10 Ok .58
D 4198.80 13.7 1.7 4197.90 ST .07 91 .06
1934 F %197.00 12.0 - Wb 4196.78 1.02 .62 .82 .28
D 4196.55 11.6 -1.3 4195.75 1.4y o1h 76 .19
1935 F k194,95 10.3 F .9 4195.47 .93 1.83 75 .79
D 4196.00 11.2 -1.6 4195.07 1.38  assume0 13 .05
1935 T L1gh,15 9.6 £1.3 4194,95 .08 2.18 .72 .6
D 4195.75 10.9 -1.2 4195.02 137 % .73 «1h
1937 ¥ 4191, 30 9.7 £1.8 4195.35 .92 2.72 STk .86
' D 4196.40 335 -1.2 4195.65 1.43 .23 .76 .09
1938 F 4194, 90 10.3 1.3 4195.70 . 2.24 76 .79
i D 4196. 50 11.6 -1.4 k195,46 1.43 .03 76 .08
1939 ¥ 4igk,83 10.2 1.1 k195, 52 .93 2.03 .75 77
D 4196.22 4 ey, -1.3 419%.46 1.42 .12 75 oL
1940 F 4194.69 10.0 # .6 4195.03 .89 1.49 .73 .62
D 4195.37 10.6 -1.3 Y19k, 56 1.43 .13 .69 1
194 F 4193.75 9.3 Al.h h19h.62 .86 2.26 .70 .87
D 4195. 50 10.7 -1.2 highk, 75 135 . .70 246
1942 F 4194 .00 9.5 F2.1 h195.2¢ .90 3.00 .13 .90
D 4195.50 11.6 ~1.h 4195.65 1.43 .03 .16 .09
1943 F 1194 .80 10.2 £1.1 4195.47 .92 2.02 .75 149
D 4196.15 11.3 -1.3 h195.42 1.42 b . Th .19
Col. 1 ?levation in feet above Sea Level at Saltair, taken from U. S.G. S. Water Supply paj
Col, 2 Content in million A. F. of Col. 1 fromFig. 5 , page 17.
Col. 3 Difference in lake content at beginning of each season on Col. 2.
Col. 4 The mean elevation during each season or elevation begimning of fillup season plus ¢
Cal. 5 Evaporation from surface area at mean elevation from pig, 4 , page 14, :
Col. £ Algebraic sum of Cols. 3 & 5. s
Col. Surface Area as related to Col. k. i
Col, & Precipitation in feet based on the percent mean precipitat’ n at Ogden p rcent
Col. 9 Col. 3 changed to million A. F.
Col. 10 Col. # minus Col. 9 ,
Col. 11 °»1. 10 minus inflow of Bear, Weber and Jordan Rivers (Taken from U.3. G. Water ¢

diverted to the refuges.
Col. 12 Col. 1C minus Col. 11
gol, 13 The fillup and drawdown seasons of Col. 12 based on the 2:1 ratio as de
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ares. u»n&r./muuummmmmmam
Weber Basin Projects

 Assuning thet the reservolr wes camplstely empty, it vould
mmbmmhmnmmum
aamsl inflov of 910,000 A.F./yre muumwua-u
of the fill-uyp season of 1928, an cperstion study was started. There
is sufficient inflow to the reservoir during the fill-up seasoms to £111
e8d epill for the years 1928 to 1933, 1937 end 1938, and 1942 end 1943,
From the end of the fill.up season of 1933 to sametime during the fill-up
season of 1937, there 1s insufficient inflov to £111 the reservoir. The
reservoir content drops to & low of 181,000 A.F, Guring the drewdown
season of 1934, and the surface area is reduced to 63,000 acres. 'This
is sgain the case from the end of the fill.up season of 1938 to sometime
mmnnqmum The reservoir comtent drops to 452,000
AP, Quring the drmwlown season of 1940 and the reservoir surface erea is
reduced to less then 130,000 scres, These 15 no instance Guring the drew-
down seasons of any of the years of the operstion study that there is
sufficient inflow to spill or even to maintain the elevation of the lake

due to the heavy demands by pumping and the high eveporation during this
ssason, The operation study is shown on page 21,

Quality of Water
Bestc Dats
Using the reservoir operation study of the Great Salt lake
Piking Project previously explained, & quality of water study was made.



Tgble 8

OPERATION STUDY
GREAT SALT LAKE DIKING

g 1,000 AF
@ Total Tnflow
Jordan Total
; &  Other Demands
Bear Weber Surplus Tribu- by Net Res,
River River Canal taries Total ©Pumping Evap, Content Spills

1928 F 0 0 21.2 1,422
D 0 L10 klo  191.1 546 1,095 0
Re09 . F . 33000 BEE RNG . 60 ¢ i 1y1eE 24,5 208 7 1,422 © 561
D 0 580 5800 L33 0 B3 1,380 0
1930 F 160 92 135 270 657 19.6 286  1,h22 256
D 0 © 310 50 61,3 LSO . lad) 0
183 L F 8s 83 110 510 788 235 292 1,422 161
D 0 0 O . 215k S0 706 0
1932 F 385 280 g6 - h3o . 1LAN 33,1 208 R laE 276
D 0 260 260 187.1 520 975 0
933 F 280 ¢ 81 w3300 380 911 21,1 235 1,422 208
D 0 10 1o 209.9 505 717 0
1934 F 60 38 79 0 177 784 230 586 0
. D 0 0 O < 3h83S . 256 181 0
1935 F 150 80 65  Loo 695 9.3 88 778 0
' D 0 0 0 176.8 330 271 0
1936 F Loo 365 83 210 1,058 25.5 10 1,163 0
D 0 S0 50 163.3 L3 617 0
1937 F 335 229 10200 560, 5 11806 %, e s TSR el TR
D 0 110 110  183.1 515 83l 0
e ¥ 355 @19 5113 260 9L7 LA S 0ane L hen U IhE
D 0 4] O o 2L 500 705 0
S . P 2k 19 X5 310 78k 33.5 - 156 1,299 0
D 0 o) 0 198.6 L5k 6Lé 0
T F 150 89 113 230 582 80,0 - (17X . 1,007 0
: D 0 0 O 800 375 152 0
o Fr 178 112 By, 987 21,2 127 1,291 0
D 0 0 - Sego UL TR TV T 687 0
92 F 310 213 100 800 1,423 8.8 130 1,422 sko
D 0 0 0 209.5  L96 716 0
. s ¥ h2oo o 188 8o 300 988 3.2 246 T L0 5
D 2 ) 2 AL e 803 0



The samples used were taken from points es close to the lake as possible
- 80 88 to get as trly & representative chemical analysis of the inflow to
the lake as possible. The study follows the procedure and cutline as
set forth in Buresu Manual, Volume IV, Chapter 2.4,

Saaples 1, 2, and 3 from the Dear River were taken east of
Corimnme, Utah, and the informstion vas taken from page 26 and 27 of
Bulletin 36, Jumne 1951, Agricultural Experiment Ststion, Uteh State
Agricultural College. Semple b on the Bear River wes taken st the Bear
River Bird Refuge Hesdguarters. TR G Lo

ALl of the samples (5) used from the Weber River vere taken
st the U.5.0.5. gage at Plain City, Uteh

Jordan River sample 1 was taken at the pump ditch to the
Bonneville Canal. Sample 2 and 3 were taken at the Jordan River intake'
to Unit No. 1, FParmington Bay Bird Refuge. Sample 4 was taken on the
Jordan River st the Salt lake Fairgrounds. Sammples 5 and 6 were taken at
the intersection of 2100 South Street and Utah Highway 201, Sample 7
vas taken at the intersection of North Temple Street and U.S. Highway 40.

The slough semples were taken at the respective U.S.B.R.
gages on the Hooper, Walker and Howard sloughs, and & representative
stresn sesple wvas obtained from Bulletin 346, June 1951, Agriculturel
Experiment Station, Utah State Agricultural College, For Farmington Creek.
These samples from the sloughs and Farmington Creek were considered as
representative samples of inflow from other sources.

The sample analyses were obtained from Buresu of Reclamstion
files, U.85.G.8, records and from the Utah State Health Department Labora-
tory at Fte Douglas, Utah. The dates, analyses, places taken, and extended




Sample
Number Date Sample Location e.,p.mn.
Ca Mg Na
R _RI} :
1 ! %h—l@ 259 1.89 | 5.92
2 B S=l9 3.19 Lol | 19.58
3 9= 7=L9 of . $oind B9 b 2T 110,27
L |{3=31-50] Bear River Bir| (Hdgtes, | 3,081 14,191 7.39
WEBER RIVER e K s DA S W Eo D
— 1 [6-Thel9| 1.8 . Gage + Plain Qity R BT H TR SR
2 19e 2a8] _Gage » Plain (ity TS R R YT R
3 L= LaSOL U, —Gage + Plain fity 3,31 K
n 9-29-50 U-S.Gl a ,QQ.@Q_JL&Z’LH ‘it_y 5;13_“;2-1577”2.2 b e st
S |7=12e54| U.S.G.B. Gage = Plain $ity 3.70 ] 2.05 | 2.96
JO ‘ ey 1
) Gl o 1 PR = Bbnnevillé Canal | | | T
2 Ly 50 :
3 3=27=L7
4 16=23-L9 Fground e e e =
4§ R © i a1 = 2 21\}1
- A ¥ . 3 » ‘. 201
71821748 North [Femple Sf., U. S| Huy
HOOPER $LOUGH
mﬂm U.S.- B.R. Gage = 3081 AR el o8
1 = L=l3| U. S. B. B. Gage - Walker smdrh 2,78| 3.21]| 8.60
HO' o
: =43| U, S.PB. R, Gage - Howgrd Slough 2.35| 2.86 [ 3,27
FARMING!
1 16 B=l9] Below Diversiops - Bull #3L6 35 16 22
- Utah Agricultiral Exp




TABIE 9 GREAT SALT LAK

P.P.M. ECx106 Discharge :
c.l.8,

Ca Mg Na TDS Ca
s1.8 | 23,1 | 136.2 618 1130 588 2500
63,8 { 5.2 | 50,0 | 1581 2900 118 £18
EBde.8 1 52,1 1-236.2 | 1032 1750 233 990
61,51 51,1 | 169.9 833 2150 10853
468 | 1301 | 269 | 257 VY 1550 595l
65.81.19.0 57.0 Ll 790- 7% —L00

. O 287 779

ShE s 8 ik: a3
Jh.o_r - | 68,0 | L6k | 860 27 164
|- FOSECPUNEE (SIS SECE D —
107.5 | 60.9 | 170,0 | 1227 190 1676
03,2 {-63,3 {-275,5+ 115k 87 736
1521 18.6 | 606,51 892 107 1335
95,91 43,0-1-134,0 | — 912 1400 {252 1197

- ] | : 0 200 2281
'f, 0 20 98.0 —ﬁ% 3170 35 1833
128.0 73.0 202.0 1260 19L0 222 2332
e Lasy | 2.0l A1k 88 9.L 18
55.6 | 39.2 | 197.8 874 11 7 L
L7.0 | 3.9 | 782 506 83 22,8 88 _
7.0 2.8 5.1 118 100 210 1L




L

E DIKING STUDY - ’QUALITI OF WATER « SAMPLE ANALYSIS AND EXTENDED COMPUTATIONS

1

| Flow
Results fin T/moJ, | AF /mo. TonsAF
\n
Mg Na || TBS Ca Mg Na TDS
ik
1115 | 6573 | 29B26 | . 3%% P ngs 0313 | L0185
836 | 14358 ['isng | o 20870 | ,0735 [ .6129 | 2.1502
996 | 1517 19{5&- i 14049 0706 | .0707 | .3215 | 1.3899
9017 29982 147000 { i 129611 .0837 | L0696 | .2313 | 1.1320
1666 | 3122 3269% 9362 0638 | 0177 | 0366 | .3u9s
115 3L6 . 2678 o <0258 1 0775 | .5
1968 * 972 0901 | 0227 .nézé__..i?&
(.55 ; . 25833 0742 L0LSk | 0691 6070
| 55 151 1028 1628 1007 .0338 | ,0927 | 6314
950 | 2651 | 19138 1157 1460 | .0830 | 231k | 1.6687
 is2 [ 1967 | B2l 52L6 2400 | L0860 | 2396 | 1,569l
163 | 5326 | 783k 652 2070 | ,0250 | .B25) | 1,2131
[ 536 [ 1672 | 11378 9165 1310 | 0580 | 182l |1,2L,03
1051 | 2626 | 19 12060 L1890 | L0870 | 2177 11,5776
232 | 5753 +2120| 1090 | 2695 1 19010
1330 | 3680 | 22959 13386 AP0 1099012749 {'1,7136
B2 60 L73 566 L0840 | .oh77 | L1059 | 8350
3 i 2. 46 0786 | 0533 | 2690 | 1.1886
65 | 1la 9L7 75 L0639 | .0u75 | ,1023 | L6882
h 10 23 1Lh7 L0095 L0026 | 0069 1608
" ¥




Tonis /AF
Average [from eacgh
80
Ca Mg _ Na DS
.07818 | ,0615 | .29l1| 1,38R0
| 0843 | ,029) 06821 5160
«1710 L0781 +3201{-1.55L0
1 .0582 .0378 12101 ,7181

B - _M_L—l-i‘—i—
" o . '
- ¥ ¥ AT e Lt
“ i . A




computations are shown on page 23 of this report.
It muist be realized that the mumber of samples available were
limited, but that the study contains all of the sample analyses taken at

tha most representative locations which were complete.
Polowing are the formilas and conversion factors used in the

mmamgnmuwl&”my

Tons per Acvesft. = parts per million x 0,00136
Tons per month® Flow cofeSe X pym X 0.,0027x average muber day/mo.
Acre~ft./mo® Flov e.fe8e x 1.9835 x average muber days/mo.
Ion concentration in reservoir in epm
Ca tons per af x 36,765
Mg tons per af x 60,270
Na tons per af x 31.969

mmms#
Contustivity-ttesouhos/cn. = Tt diasolved Solide i pyu/

Using the chemical analyses from each source the average toms
per acre-foot inflow were derived for each iom, Ca, Mg, Na, and the TDS
(total dissolved solids). These constants were applied to the ammal
inflow, page 25, in 1000 A.F. from each respective source to arrive
at en ion concentration in 1000 tons. The tonnages vere added together
 to get the total ion inflov in tons.
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Weber| Fiver
Inflow 1040 Tons
Date Na TDS |1000 AF Ca Mg Na
Yoar 0.2941 | 1,388 0.0843 | 0,029k |0,0682
1929 | 330 97.08 | hS8.0L | 261 22,001 7.67 17.80
1930 | 160 17.09 | 222,08 | 92 7761 2.70 | 6.27
1931 |88 6.6 1 5,231 2l.99] 83 7.00] 2.4 566
1932 | 385 681 113,23 | 531,38 | 280 | 23.60] .23 | 19.30
1933 | 260} 20,33 76,47 1 360,88 1 - 161 13,57 h—ﬂa—-—MQ
TR T 17,68 83.28 38 3.20 1.12 9-59‘
1935 Whai]z08.20| B0 | 6. 2.35] s.s
19361 400 6011176l 555,20 365 30,77{—10,73-| 24,89
1937 L 335 | 26,19 { 20,601 98,521 L6L,98 | 229 19,304 6,731 15,62
1938|355 ' 10L.50 1 ko2, 2 | 219 18,061 6,441 1L.93
1939 | 2Lo 70.58 | 333.12 | 119 10.03| _ 3.50 8.11
19L0 i1l | 208.20 89 7.50| 2.62 6.07
194a 51,471 242,90 | 112 9Ll 3.2 7.6
1942 91,17 | k30,28 | 213 17.951 6,261 11,53
1943 123521 682,96 | 188 | 15.85] 553 1282
9Ll

__Total Ion Inflow = Inflow from each source multiplied t
Average Ion Concentration = Derived from the chemical ¢



TABLE

1% g J
Jordah & Surplus Fillup _ Othed
Inflow 100p Tons Drawdown| Inflow 1400 Tons
TDS |1000 AF| Ca Mg - Na TDS lFouo_m 1000 AF| Ca Mg
0.516 0.1710 | 0,0781| 0.3201| 1.55L| 0.,0582 | 0,0378
-‘ M1
134,68 | 170 | 29.07 | 13.28 | Sh.h2 | 26L8 | F. | 0360 | 20.98) 13.6K}
] D | 880 33.76] 21,92
L7.h7 135 | 23,08 | 10,5k | L3.21 | 209.79 Fo.| 270 15.71] 10,21
: D 310 18.0h} 11,72
L2,83 | "J10 L 18811 B.59 1 35,21 1170941 F 510 29,681 19,28 |
e o} 0 Q
Ll b8 { 96 116,42 1 - 7,50 { 30,73 | 1h9,18 1+ —F k70| 27,35+ 17,77
’ - D 2601 -15.131 9,83 ¢
Q a5 21 1720.9L R 280 28 % !
%-——}}9——1&'&-% o A il Fdb d 4#9 vva -:ﬁﬁ
961 | 79 1 138511 6,17 { 25,20 112277 E Q Q 0
D M 0 Q.
.28 65 { 11,11 5,081 20,81 { 101.01 Rio Lo "1 23,281 15,12
D 0 0 0
188,34 83 1 b9t 6,481 26,57 | 128,98 F 210 | 12,22{ 7,91
D 50 2.91 1.89
118,16 2102 1 27.LL 17,97 L 32,65 { 158.5) B 560 | 32,594 21,17
110
113.00 113 | 19,321 8.82] 36,17 17:@ % 260 12.13 sj‘i
D 0 Q. )
61,40 | 115 | 19.66| 8,98 | 36,81 178,,71 F 310 18,04 11,72
o R D 0 0 Q
L5.92 113 19,32 8,82 36.17 | 175.60 5 230 13.39] TB.69
D (0] 0 0
57,79 80 13,68 6,25 | 25,61 | 12);,32 F 620 36.08 | '
D Q AR ¢ —ngM-LJ
109,91 100 | 17,10 7.81 | 32,01 | 155,40 F 800 6,56 30.24
D Q 0 0 |
97.01 80 | 13,681 6,251 25,60 1 124,32 F 300 17.461 11,34
D 2 181 .O%
L e f e

the averngo ion concentration.
tlyaea of water samples from each mapect.iva aourco ’ ‘Table

9 ,page B .,
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y : 0y 2558
8 , o 15 3

Total | Total |Total [Total | Total
Inflow Ca Mg Na DS

Na TDS |1000 AF | Inflow | Inflow |Inflow | Inflow
0.1210| 0.7181

19,61 | 29L. 2] 110 | 23,86] 15,50 | 19,61
70.18 ma.gg__m 33.76| 21,92 | 70,18] 416,50
32,67 1.193.89] 657 | 59.06] h3.13 | 129.20| 673.23
37,51 | 222,61 310 18, 1,72 1 37,51 222.61 :
61,71 | 366,231 788 62,131 35,54 | 127 57( &
0 0 0 0 0 0 o
1864711260 9483 186,71
272 ag, 1 7 __J,;_%_ 887,78
Q Q 177 .1 210l 10,98 | 1s5.83] 225 46
Q Q 0 0. 0 Q _‘g
L8.hott eBy.2l) 695 | €286 31,77 | 118,771 637.73
0 0 Q Q 0 0 Q
25,11 | 1058 B8 LS| 149,75 | 191,,5111023,32
6,05 35,91, 50 2.91 1.89 6.08]. 35,9
67,76 | L0214l 1226 95,521 8647 | 211.55(1143.7
ﬂ!ﬁ_ 152.'% 37 805 22 Eg,.s']'zi jﬁg’& #
0 _ ) 0 8 Q “Q
0 0 : 0 0
27.83 | 186.16] 582 51.9u1 29,35 | 11L,18] 59L.88
0 Q 0 Q 0 6 3 =0
75.02 | LhS.22] 987 72,881 L3.7h | 159.7L] 870,23}
0 . 0 0 Q Q Q
96,80 | 57L. L8| 1h23 | 105.8u] 63.37 | 23L.51{1270,07
0 ) 0 0 0 [¢] 0
36,30 | 215,43 988 79.82] 18,95 | 198.25/1019.72
20 1.hk 2 .12 .07 0.2Ll 1.k
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It vas assumed that the reservoir was empty and was to be filled
from the vafious sources. An average yearly inflow of 910,000 A.F. per
year was determined over & period of 16 years and this figure was used
as an annual inflow to fill the lake as previocusly explained. As the
evaporation varies with reservoir surface ares during this period, the
mmmm&mmwmn&

Since average conditions were assumed for the initial fill-up period, an
average evaporation based on reservoir content was also used. It was
found that the reservoir would fill in the fourth year, and the concentra-
tion of ions was determined on this basis as the starting concentration
for & full reservoir (see following computations).

Assuming an average yearly inflow of 910,000 A.F./yr:
1000 AF 1000 AF End of Year

2 910 840

3 910 TO0 1050

k& T00 W8 1422 Full reservoir at
n"-m.

Average yearly inflow from each source as part of total average
inflow of 910,000 A.F., multiplied by the average ion constant from each
source gives 1000's of tons of iomns per year inflow while filling from

each source.
1000's Tons

Source 1000 AF CA Mg Fa_ 108
Bear 250 19 15 ™ AT
Weber River 170 14 5 12 88
Jordan River 105 18 8 3} 16
Other Sources 385 22 W L& é

Total Jon ki) 2 186

&
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Totel ien concentration in the reservoir whem full vas computed
uwmmwmw,m;mofmnmuﬁu
the reservoir,

Tons Years

T3 % 3.77 = 275,000 tons Ca

2 x  3.77 = 158,000 tons Mg

266 % 377 = 626,000 tons Ne

i‘: 377 = 3,295,000 toms TS

mmmmaummm
at the end of the fill.up period to begin the guality of water study.
Quality of Water Study

The study ves divided into two periodseach year, the fill-up
mamwmummmmMM Taken
mmmmmmmmm«.m,
ration, and the amount pusped for irrigstion. The latter is relatively
anall or gerc during the fill.up season. During the drawdown season,
the inflow, evaporstion and that smount pumped for irrigstion sre the
only factors teken into comsideration. There are no spills during the
drawdown season. An explanation of the colwms is given on pege 28,
preceding the quality of water study, page 29.

Resujts

The sodium absorption ratio (8AR) and the conductivity from the
quality of water study ave then aligned in the diagram for use in inter-
preting the snalysis of irrigation water. (Bur, Mam Vol. IV, Chap 2.4,
Illustration 1), Using the lowest SAR and Conductivity in the study gives
i ChaBe Aypipuiion YetM  The Fedults are dhows 18 Sable 12 on pRge 29
and ynder the summry page 2.
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18 19 20 A 22 23

L (;gi)ont I Spillgd (50%) |at Pumped
entrati Repervoir (oncentrdtion from Res
for Irri
's Tons 1009's Tons duping Fillup
Na TDS Ca Mg Na TDS 1000 AF
53 279 61 39 151 805 25
2l 128 26 15 S8 313 SR R R A
13 70 20 12 " 237 & 2l
2L 128 52 31 132 604 | 31
2 ] 9% 29 17 61 | 30 Tl
0 0 4 0 0 0 78
0 0 0 0 - 0 9
0 0 0 0 0 0 26
24 126 50 29 109 588 1L
15 5, Al 23 i 51 272 12
0 . BT 0 0 o 1 ta e
0 0 4R 0 0 ) 0 50
0 0 0 0 0 0 21
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25 26 27 28 29 30 31
Ions Pumped from Re¢servoir Ions Retainged in ervoir

f% Irrigatiion during Fill en; of FilJup Seas 7
Semson (Soﬂ at Res¢rvoir C;contra- D
100Q's Tons tion 100Q's Tons | d
Mg Na TDS Ca Mg Na TDS D

275 158 626 3295 F

D

2 6 3 268 152 595 31LL E

D

1 L 2l 293 | 178 6L | 3Ls7 | F

_ . g D

2 7 35 311 188 678 3605 F

D

3 1L 66 292 177 625 3L59 E

D

2 é 33 304 184 658 3608 F

D

8 31 1468 267 160 577 3140 F

D

3 9 52 248 8 | sSho | 2928 F

D

5 20 108 271 159 £92 3177 F

D

1 6 31 269 159 591 3167 F

D

1 L 20 291 171 (YIS 35,38 F

b o

Ly 13 70 307 180 687 3639 B

' D

6- 22 119 302 175 6743558 F

D
3 12 65 316 185 702 3727 E _
D L
1 3 18 247 1Lé6 clb 2918 F .
D E
N 3 10 52 286 169 650 | 3l F -
D ¥
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32 33 3L 38 36 37 38 39
@s.con- [Evapora-| Res,Con¢ Iopns In Repervoir regin- Inflow to
ent end [tion losptent end ning of Drawdown S¢ason fuping D
f Draw- [dur.Filltof Fillpp dopn Seas

wn Sea4up Seasop Season 100Pp's Tons 1000
1000AR1000 AF | 1000 AF Ca Mg Na TDS

1095 e 2 58 626 g |

| 3% | A . 1! 2 329 e s

B e E - ang 1422 4”hﬂ Bl Bt

1327 Dnns 265 152 595 310k 580
et 28612422 : MR Y.
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et 208 1 1429
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[ oy O A 30l 184 658 3608 ST .
230 586
2181 | 267 160 s77 | 31,0 | 0
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PERATION STUDY
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under ordinary conditions, but may be used occasionally under very
special circumstances. The soils must be permesble, drainage must be
sdequate, irrigation water must be applied in excess to provide consider-
able leaching and very salt-tolerant crops should be selected

82(Medium-Sodium) water will present an apprecisble sodium hazard
in fine-textured soils having high cation-exchange-capacity, especially
under low leaching conditions unless gypsum is present in the soil. The
water may be used on coarse~textured or organic soils with good permea-
bility.

The sodium end salinity hazards range upward from Ch-82 to the
maximm of Ch-Sh. The average sodium and salinity hazards fall on the
high side of the Ch-82 quadrant in the interpretation dfagrem. With this
type of water, the problem becomes complicated., If this water is used on
soils adjecent to the lake, with & small pamp 1ift, which alveady have
their own alkaline and salinity problems, it would mot be long (2 or 3
years) until thet soil would be non-arsble. If the water is pumped to
soils which are more permesble and are better drained, there will be the
incressed cost of pumping, and also the probebility that the vater would
return underground to the soils adjacent to the reservoir,

The results of the reservolr operation study show that the lake,
during periods of drouth, would decrease in aree and volume to the extent
that for purposes of recreation the boundsries of the lake surface
would be too far from the present shore, and the intervening avea would
most likely be & sea of mud, The salinity during these periods would
also restrict the waters use for industrial purposes.
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