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INTRODUCTION

The Associated Canals consist of the Utah and Salt Lake
Canal, the East Jordan Canal, the South Jordan Canal, the
North Jordan Canal and the Jordan and Salt Lake City or City
Canal. The water used by the first four of these canals is
diverted from Jordan River. The City Canal also diverts from
Jordan River but the lands it serves receive water also from
creeks draining areas above the east side of Salt Lake Valley.
The water used from Jordan River is regulated by storage in
Utah Lake; the Associated Canals own and operate a pumping
plant at the outlet of the Lake which pumps water from the
Lake into Jordan River when the Lake is too low for the nat-
ural outflow to equal the demand. This is the prevaililing
gondition and the pumps are normally operated during the

main irrigation season.

The lands served lie on both sides of Jordan River in
Salt Lake County. The Associated Canals do not serve all
lands supplied by Jordan River. There aré several smaller
canals serving lands adjacent to the River, these are mainly
supplied by return flow in the River and requibke little pump-

ing from Utah Lake. The Draper Canal diverts through the

East Jordan Canal and pumps to the lands it serves; it is not
a member of the Associated Canals, however. Other uses of
Jordan River include that of the Kennecott Copper Co., suc-

cessor to the Utah Copper Co., and the sugar factory at

South Jordan.
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The water Bupply of the Associated Canals is well
regulated by Utah Lake. Dependable estimates of the water
supply abailable can be made for each year at the beginning
of the crop season. The water that may be available can be
regulated for use at the time desired. The supply is gen-
erally adequate; shortages have occurred in only a few of the
years of record., Usually the water supply does not act as a
restriction on use or the selection of the crops to be grown.
Use is governed by crop needs, although in occasional years
the crops grown may be affected by the avallable water supply.
In years of shortage more grain is grown 1o reduce the water
requirements.

The first need of the Associated Canals in the pending
adjudication proceeding covering rights to the use of the
waters of Utah Lake and Jordan River is the proof for the
need for the amount of waier which each of these Canals will
claim. Such claims requre support to show that the amonnts
of water:socelaimed is reasonably required for the proper
irrigation of the lands served. Th8s is, of course, funda-
mental and well recognized as all rights by appropriation
are limited to the requirements for beneficial use.

The first investigations undertaken by the Board of
Canal Presidents for the pending litigation was directed
toward securing records needed in the proof of the use by
the Associated Canal. During the season of 1937 measurements
of the water used with records of the results of such use
were conducted on flelds of selected gsoils and crops. In

1938 and to a lesser extent in 1939 measurements of the
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amounts of water used under selected laterals were made.
During these years seepafge measurements were also secured.
These field records were obtained by lir. David 1. Gardner.
The results have been assembled in two detailed reports
entitled
Report on Board of Canal Presidents Water Appli-
cation Investigations in Salt Lake County, Season of

1937, by David I. Gardner and S. T. Harding, 153 pages

and
Board of Canal Presidents Investigations of the

Use.of Water, Salt Lake County, Seasons of 1938 and

1939, by David I. Gardner and S. T. Harding, Feb. 1940,

90 pages

These two reports were prepared as references covering
the results of the observations made. Conclusions from the
observations and applications of the results to the deter-
mination of the water requirements of these canals were not
attempﬁedrin these reports.

In addition to the records secured in the field work
covered in these reports, the preparation of the support for
the cléims that may be made for the water requirements of
each of the Associated Canals requires consideration of Ren-
eral factors such as climatic conditions, types of crop
grown, length of irrigation season, as well as the location,
area, and type of soils served. These items are assembled

in this report.

This report has been prepared at the conclusion of the

investigations conducted under the author's dérection from
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1937 to 1940. Its principal purpose is to bring together for
future use the material that will be nee@ed when the final
preparations for the showing of the Assoclated Canals may be
undertaken. While the work outlined and programmed on these
subjects for these investigations has been carried out and
completed there are gtill some items which will be required
before final conclusions regarding the total requirements of
each of the Associated Canals can be prepared. The material
supporting the author's conclusions regarding the reasonable
rates of use for different soile and crops and for conveyance

losses has been secured and assembled and 0301%8 ons ge ard-
have been reached. efore the conclusions

egarding the reasonsble rates of use
ing the reasonable rates of use)can be used to prepare the

author's estimate of the total water regquirements of each of
the Associated Canals, it is necessary to have each canal
define and locate the area which they will claim as served

by their canal. The rates of use per acre can then be applied
to such defined areas by determining the extent of each of

the soil types served and compiling the total requirements

for the entire area.

Each of the Associated Canals has assembled material on
the areas served which, while subject to some future change,
is generally representative of the final claims that will be
made. Such present areas can be used to prepare the estima-
ted water requirements of each of these canals with suffi-
cient closeness to the final results to meet the needs for

any present discussions.

Such estimates of the total diversion requirements of

each of the Associated Canals are not included in the reports
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prepared by the author at the present time, There are sev-
eral reasons for this. It is always confusing to prepare

and use one set of figures and later make revisions that may
result in changes. There are no immediately pending and ur-
gent negotiations or procedure requiring the use of sach con-
clusions at this time and some additional records may become
available which will later be useful. The results of the
soil survey of the U. S. Dept. of Agriculture and the Utah
Agriculture Experiment Station are available in preliminary
form with the soils designated by numbers. This will be re-
vised and the soils designated by names. A report using the
present numbers prepared at this t ime would need to be rewmit-
ten later to conform with the published report when this may

be issued.

Should a report covering the author's conclusions on

the reasonable water requirements of each of the Associated
Canals be desired at any time it can be prepared readily and
promptly from bhe material now available provided each canal
makes available the area it will use for its area irrigatéd.
This has already been done by the four canals other than Salt
Lake City dénsofar as each of these four canals has such areas
defined. Surveys of the areas served by Salt Lake City are
understood to have been made but the results have not, as yet,

been made available to the author of this report.



RECORDS AVAILABLE

Conclusions regarding the reasonable water requirements
of any area should be based on a consideration of all avail-
able records. The material available in regard to the lands
served by the Associated Canals is adequate to enable reliable
conclusions to be reached.

Records of actual déversions by each canal are available
gince 1901. "here such diversions include uses other than
irrigation the records enable the different uses to be segre-
gated. This represent s an unusually long and complete record
of use. Some records prior to 1901 are also avallable but
this was before the operation of pumps from Utah Lake and use
was largely controlled by natural outflow from the Lake. The
compilation of the records of diversion is contained in a
separate report entitled

ceDilver-sions by the Associated Canals 1901 to 1939,”

35 pages and 15 tables, dated April 1940;
the results of this compilation have been uséd herein,

Direct observations of the use of water have been made
on sélected areas as a part of the investigations in the pend-
ing case. In 1937 the use of water was carefully determined
on seelected fields of typical crops and soils. In 1938,
and to alesser extent in 1939, records were secured on the
use under a selected group of laterals under the different
canals. These results are presented in the reporta listed
in the introductimon to this repeprt. There are also some

records of conveyance dosses on the canals.
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‘he areas irrigatéd have been carefully surveyed and tHis
information is available in more than usually accurate and
complete detail. The areas in different crops have also
been determined for sufficient years to enable the normal
crop distribution to be estimated. Climatic records are
adequate to show rainfall, temperature and length of growing
seagson. The soils of the areas served were included in the
area surveyed in the recent soil survey of Salt Lake Coumity
by the U. S. Dept. of Agriculture and the Utah Agriculture
Experiment Station. Available map s indicate the topographic
conditions adequatedy.

The records available are more than usually complete for
the determination of the r easonable water requirements of
this area, All records have been utilized in reaching the
conclusions herein later expressed. The support for these

conclusions has also been described., It is considered that

the available records are adequate to support the conclusions

reached.

GENERAL IRRIGATION PRACTICE

The areas served by the Associatéd Canals represent an
0ld and highly developed irrigation practice. Land values
are relatively high, §eneral farming standards are good, and
the land owners and irrigators are generally skilled and ex-
perienced. Farm sizes aré small and eultivation is intensive.
All local conditions favor a good standard of practice in

both irrigation and in other items of agriculture. Such stan-
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dards are realized. Local methods have been adapted to local
conditions and can be supported readily in comparison with
standards in other similar areas.

Mr. David I. Gardner has prepared a discussion of the
history and pmactice for these areas which describes local

conditions and methods very clearly. It is as follows.

el
IRRIGATION PRACTICE IN SALT LAKE COUNTY

by David I. Gardner

History

Irrigation prectice began in Salt Lake County in 1947,
immediately upon the arrival of the FPioneers. The first sys-
tems were, of course, merely short ditches diverting directly
to the lands immediately adjacent to the streams, and located
adjacent to the most accessible farming ground.

As the population increased and spread throughout the
valley, other streams were used. Jordan River, because of
ite size, was not used extensively until two or three years
later. At this time small ditches were taken from the river
to irrigatate the bottom lands. Beginnang in about 1860,
larger and longer canals were diverted to take the water higher
on the bench lands. By virtuye of the topography of the land,
some of the better lands required long canals, constructéd
into what 1is known as Jordan Narrows. At this early date
construction of the canals in the narrows was slow and expen-

gsive. The earlier ditches were supplied probably to a great
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extent from seepage gain in the riger, but the larger canals
were dependent on Utah Lake for their supply.

It developed as time went on that the natuzmal outflow
from Utah Lake was not at all times dependable in sufficient
quantity to supply these larger canals. In the year 1902
the pumping plant was constructed on Utah Lake at the head
of the Jordan River in order to make available a more depend -~
able water supply for the canals in the valley. From time
to time as the pumping equipment bacame obsolete or worn,
new pumps were installed. In 1920 the present pumping plant
at the head of the Jordan River was constructed. The only
additions or improvements to this plant since its construction
have been a 100 and a 50 second foot unit capacity pump. The
present capacity of the North Pumping Flant 1m 950 second
feet at a static head of 6 feet. In 1938, due to the low
stage of the lake, sufficimnt water would not reach the North
Plant to supply the needs of the valley. In this year the
Pelican Point FPlant was constructed at a rated capacity of
380 second feet. The Pelican Point Plant since its conétruc-
tion has been operated only at the times when the North Plant
was unable to deiiver the required quantity of water.

Each of the larger cenals in the valley are capitalized
for so many shares of stock. This stock is owned by the water
users under the canals at about one share per acre irrigated.
There seems to be little differentiation in stock ownership
relative to soil types. Clay soil and gravel soll usually
carry about the same number of shares per acre. A group of

farmers under a lateral will join together and pool their
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stock ownership in a weir. This weir is set so as to deliver
the proper percéntage of the total water in the canal that the
number of shares in the weir represent after the losses from
the canal have been deducted. The land holders under this
weir then take its whole stream in their turns in rotation.

It is under this system that the irrigation practice in Salt
Lake Valley has been built up, since its inception in about
1850.

IRRIGATION PRACTICE

The usual method of irrigation in Salt Lake Valley is
the furrowsy¢ method. This method,is, of course, essential in
the irrigation of sugar beets, and is generally followed for
the irrigation of grain. The usual procedure is 10 plant
alfalfa with one of the small grains as a nurse crop. The
field is furrowed or marked off for the irrigation of the
grain, but further marking for the irrigation of the alfalfa
is not attempted. As a result of this practice after the
first year's irrigation the irrigation of alfalfa is under the
wild flooding method. Border method of irrigation for alfalfa
would probably reduce the length of time necessary to irrigdte
a given acreage, but it has never been followed., The length
of run varies, depending on the size of the farm, contour of
the ground, and on the individual farmer. The ®endency in

the past few years has been for shorter length runs.

From 500 to 800 feet is considered a good average run for
the irrigation of row crops. However, rund of 1000 to 1320

feet are not uncoumon. These long runs are usually found where
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the proper slope of the ground surface permits

As a general rule under local practice, irrigations are
probably more frequent than would be necessary under a call
system, as farmers frequently irrigate land from two to five
days earlier than may be necessary for the reason that their
crop may suffer if irrigation was delayed until the following
turn. This frequent use of irrigation does not seem to have
damaged ghe land nor the crops in the valley. Practically
all farms in the valley have been producing a ceop annually
for the past sikty years. Where the proper farming methods
have been followed production has not diminished. From this
record along it would appear that the irrigation practice has

not been in jurious.

IRRIGATION INTERVAL

Under the rotation method, as practiced by practically
all the canal companies in the valley, any individual farmer
receives hig water supply in rotation. The size of the
stream depends on the number of shares in a given weir. The
irrigébrs under each lateral usually determine among them-
selvés the period of rotation of the stream. The most com-
mon period is seven to eight days, but on some of the larger
weirs the period between turns may run to twelve days. The
usual practice is to irrigate approximately one half the land
on a given farm in any one turn. The alternate half is ir-
rigated the following turn. VWhen turns occur from seven to

eight days apart, the maximum time between krrigations is

approximately fifteen days. Vhere the turns are a longer
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interval twenty-four days may lapse between turns. This
longer period is sometimes detrimental to erops expecially

in the hottest part of the season. So as a general rule,
shorter turns are encouraged, and a longer period of rotation
is only practiced where the streams in the welr run up to

five or more second feet.

On a farm of forty acres there is usually sufficient
water delivered at the farm headgate to irrigate approzimately
one-half the land during the farmer's turn. Under this method
there is approximately fifteen to twenty days between irriga-
tions. From my experience 1 would say that crops that are
not watered with each alternate turn are adversely affected.
It frequently happens that in grain, beets, and alfalfa spots
that arecmidsed duringranytone irrigation turn wilt before
the next irrigation to the fiedd is applied. Thie is espe-
~cially true on gravelly or sandy soil. On most of the land
in the valley there appears to be very little lateral move-
ment of the water, regardless of what quantity 1is applied,
and it frequently is seen that rows of ©beets or grain two
feet from a wet furrow will wilt, this was apparent on soil
which the ground water tablé was only 3 feet below the sur-
face,

There are probably irrigation practices more highly
developed and more efficient than the practice in Salt Lake
County, namely the furrow method, but Yhis practice was
developed in Utah and will be probably continusd since 1t
seems t0 be working satisfactorily. I do not question that

with more energetic irrigators crops could be produced with
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less water per acre than was applied in 1939, but the farmers
prefer apparently from an economic standpoint to pay for the
additional water and not watch their water so closely during
gkrigation turns, but spenqﬁheir time more profitably at

other farm work. o2

CLIMATE AS A FACTOR IN WATER REQUIREMENTS

Tpe climatic conditions in the irrigated areas of Salt
Lake ?ounty are a factor in the amount of water required for
irrig;tion. Local climatic records are useful directly in
connecetion with local pracfiice and generally for comparison
with other areas.

The climatic items usually considered in describing a
local climate in relation to irrigation ape rainfall, tem-
erature, and evaporation. Both annual and monthly rainfalls
are useful. ,ﬁor temperature the monthly and annual means
and the dates of the last and the first killing frosts with
the resulting length of season between frosts are the usual
items. The evaporation from a water surface is a good index
of the climatic factors affecting transpiration from plants.

The records of the U. S. Weather Bureau applicable to
the irrigated area of BSalt Zake Zounty are Salt lake City,
ogltair, Utah Lake (Lehi), Midvale, Cottonwood "eip, Lower
ill Creek and Salt Lake Airport. Of these only ilidvale is
located directly within the irrigated area. Salt bake City,
Salt Lake Airport, and Saltair are located along the northern

edge of the irrigated area. Cottonwood Weir and Lower I{ill
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Creek are located above the irrigated areas in the lower por-
tione of the Wasatch lountains. Utah Lake (Lehi) is at the
North Pumping Plant on Utah Lake and outside the areas sur-
veyed but it is the nearest available record at the south
end of the county. While not as centrally located as would
be desired, these records are adequate to show the climatic
conditions in relation to the irrigation needs of these lands.
The records are of éufficient length to indicate the long
time means. The mean temperature and precipitation from the
records are shown in Table 1.

The records in Table 1 indicate a mean anmual precipi-
tgtion of about 15 inches on the areas served by the Assocla-
ted Canals. This is fairly well distributed through the year.
About 8 inches occur in the main growing season from April to
October. June to August has the lowest rate of rainfall
with only April and liay having an average monthly rainfall
of over 1 ineh. While individual storms, particularly in
the early season, may affect the time of an occasional irri-
gation, the summer rainfall is not sufficlient in amount or
regular enough in occurrence to be a material factor in the
amount of irrigation water used. ‘inter rainfall 1is gener-
ally sufficient to moisten the ground so that irrigation for
spring plowing or 1rrigatiqy up crops is not usual but may
be required in some years. Fall rainfall on sugar beets
assists in digging; in some years fallure to recelve such
rains results in the need for an additional irrigation on

the beets to assist in their harvest.

Not only is the summer rainfall inadequate for crop
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Table | - Mean Temperature and Precipitation for Stations
Representative of the Areas Irrigated from Jordan River.

Records of U.S.Weather Bureau

Station |Jan |Feb|Mar|Apr May]dune July| Aug (Sept| Oct | Nov|Dec |Year

Mean 7émperah4re + Degrees Fahrenheit
Midvale |27.1 |34.1|41.0|494|585|67.2|750|72.2 (629|512 |39.6|28.7|50.6

LowerMillCreek| 28.8 | 34.1 | 40.6 | 48.6|57.5166.8 | 756 |73.1 |64.3|52.9|40.129.9 |50
Salt Lake City|29.2 |33.8|41.7 |49.6 |574 674 |75.7 | 74.5 |644|52.5|41.1|319 (516

Saltair R279(33.3|41.1 |49.7\585 684 |76.1 |73.8 510|396 |R9.8
SaIfLake/?;r[ 24.8|32.0(40.8|50.0 |58.3 |68.0|76.9 | 744|644 |52.6 376 295 |50.8
Utah Lake(lehi) | R24.7 |3 1.7 |39.4 | 47.8 |56.3 6497 | 72.5 |69.5 |60.2 495|373 |26.] |48.3

Mean Precipitation -| Inches

Midvale | 1.13 | 149|180 |172 |1.77 | .75 | 63| .82 | oo |)43 | 129 | 1.13 /503
Cottonwoed Weirl /.55 | |.98 (276 |R.64 249 | /.16 | .86 | ).26 | ).37 |2.15 | 1.56 | 147 121.25
Lower Mill Creek | 1,83 |R.24 |2.69 |243 |2.70 | 1.38 | .68 |1.14 | /.50 |2.03 |90 | /.76 |22.28
Salt Lake City | .31 | 1.51| 198 |R.05\192 | 80| .51 | .85 | .98 | /44 | 135 | /43 |16.13

Saltair 971102153149 |/5%2 | 91| .54| .81 | 98 |l150|/130| .97 |13.6/
Salt Lake Air 1,07 | 1.29| 144 | 148 | 1.2l | .51 | .61 | .98 | .67 |1.20| /.11 |1.08|i2.67
Ufa}:Lake([:_; ) L25| /36| 127 |1R4| )47 | .58 | .24 | 1Ol | .96 | .18 | .88 | 1.13 |13.07
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growth but the occurrence of individual storms is irregular,
Summer rains are largely local and one part of Salt Lake
Valley may receive a good rain while almost none falls a few
midtes away. ©Such variations tend to equalize over a season
but affect single storms. Some hail storms also occur.

The American Smelting and Refining Co. maintain a pre-
cipitation station at their Asarco Farm near lagna. This
company has very kindly made these records available. ‘the
results in Table 2 were copied from their records by Mir. D.
I. Gardner, ‘hese have been compared with similar records
at Salt Lake and Midvale.

For the 6 seaaons shown there is little average differ-
ence in the reinfall at the three stations, the averages for
the 6 months being 5.03, 5.08, and 5.27 inches for Salt Lake
City, liidvale, and Asarco, In individual years larger dif-
ferences may occur,

Table 2 alee compares some individual storms., Rains
of 1 inch may occur at one of these stations with only a
shower at the ®thers.

On the general map of the U. S. Weather Bureau showing
mean annual temperatures the area around Salt Lake and around
Carson Lake in Nevada are the only insermountain areas hav-
ing mean annual temperatures as high as 50° . Pacific Coast
and southwestern areas have mean annual temperatures from
50°to 70°. Other intermountain areas vary generally from
45" to 50°. The higher Great Plains areas vary generally
from 40° to 45" . “+his higher mean annual temperature in-

dicates a somewhat more rapid rate of transpiration than in
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Midvale and Asarco.
Rainfall in Inches

lable 2- Comparison of Rainfall at Salt Lake City,

Salt Salt
Month | Lake Midvale|Asarco| | Month Lake WMidvale|Asarco
Cr fg Farm Li f‘g Farm
1934 /939
Apr 0.4 3J2 | 0.34 Apr R/ o/ 4 86
ay 0/ T g ng IR 24| 118
June | 0.82 /.18 “41! June /.31 S5 | |1
July 68 /44 L e July ol it 44 | 0.2l
| Segt | 40| 44| 59| | Sedr 58| 24| /.29
Tg;‘al 338 366 391 | |Total | 430! 431 | 478
1935
Aopr 289 | £9] R51 1937
ay 368 | 3.04| 328 Ju/zj 5 04 04 a0
June @ = Jo | 0.08 6 Ré 30| 104
Ju/g : Bl Ok | D5 7
Aug 88| 46| /Rl 8 A4 A7 48
Seat A 39 K6 9 ¥ & el i
Jolal | &12 | 692 | 822 | | Total OA44| 054 |52
1936 11937
Apr &9 44| LRo Sepl el - R &7 %
ay 34| .32 | o.lo0 28 R4 4 5%
June L.RO .77 135
Ju /g /- 70 /.RF 1.8 1938
Aug 93| RR4| 3.54 Apr 5 R4 4 St
Sept A4 J4 | Q20 A A3 0 X5
Total | 420! 5501 5720
1937 /938 ,
r IS L7 | IR May | .03 0l 18
ay LIy R kes R 71/ &7 4
June Ré 30 T 3 OB 0l O |
July | |R3| 97| 228 4| 3Rl 2| =~
Aug 5 55 | I3 5 03 05 | 4o
Sept | L8| 139| 5% L. .of |l o] .as
Total | 5.00! 530 | 49 Total Lkl Lt Lan
1938 /938
r 178 | 76| /58| | Mayli5s| 04| .04
Y 2.07| 240 | 2.33 i D7
June 53 So| oo 17 49 6l Y4
July R7| 4| 024 81 051 03| O
Aug 48| 67| 035 19 T .05
Sept 02| 04 T 20 ¥ T
il 03 F
Total | 526| 4831 440 | Total Gt ol e

/7
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other Great Basin areas. While the differences resulting
from thés higher temperature are Prelatively small, any effect
is in the direction of increasing the irrigation requirements
in this area in comparison with other ddjacent valleys.

The records of the dates of killing frosts have been
summarized to 1930 in publications of the U. S. Weather
Bureau. These with the records for the years since 1930 are
shown in Table 3.

These records show a shorter average season between
frosts on lower lands as at Midvale than at Salt ﬂake City
or Lower 1iill Creek. The season at Saltair is affected by
the nearness to Salt Lake.’ A general average for the irriga-
ted area appears to be about 150 to 160 days.

The season between frosts varies widely in different
years as is shown by the records for the years since 1930.

These reccords can be compared with other western areas.
The average length of the crop-growing season over the United
States is shown on Chart V of’éulletin V of the U. 8. Weather
Bureau. This is the same as the period between frosts. The
Newlande Project, Nevada, shows 128 days, the Méﬂdoka project
104 days, the Sacramento Valley 254 days, the Sunnyside érea,
Washington, 121 days.

While the season between killing frosts is not a rigid
measure of - the growing season it is a general index that is
useful in comparing different areas. The season here is
longer than is usual in other intermountain areas. Any effect
of such longer growing season is in the direction of increas-

ing the water requirements.



Table 3 -
Length of Season between Killing Frosts

/9 |

Midvale Saltair Salt Lake Cx'hj Lower Mill Creel
Years Last |First |Seasen Last | First [Season Last | First [Season| Last |First [Season
in in in in in in in n in m in n
Spring| Fall | Days (Spring| Fall | Days [Spring| Fall | Days |Spring | Fall |Days

Mean to
/1930

Number of

%ars of
ecord 9 26 56 /6
Mean  \May23iseptes| 124 |Apr. 11 |Oct2z| 194 |Apr18|0ct 12| 184 May 5| Oct 14 162
31 May 19\Septed) |1RS |Apr.4 |0ct 27| ROS |Apr 4 |Oct 27| R06 Oct2r
1932 May 7 |1 4| 150 pr 7| — Apr 6 Oceteo| 197 |Apr (Oct 19| 193
1933 May 11|Oc 16| 158 \May 1l |Nov.Z | |75 |Aprid|Nov2 | RO3 |Apri4|Nov 2 |R0R
1934 Vpr 6 |(&123| ROO |Mar 13|Cct20|R 17 |AprR |Septzr) |77 (Mar’4|Seples| 186
1935 Apr2a|0ct 17| 171 |Mar31|Ccti7|ROO | Mar’s|Oct 17 | 203 |Apr 11 (Oct 28] 194
1936  MayR2iSeplz8| IRT |May 7 |Octza| |75 |Apré |Octzs |Roo |Apné |0 R3| 200
1937  |May | |Sedlzs| 147 |Apr 4 Aprz4|\Nov 8 | |98 |Apr.24(Oct 19| 178
1938  |Mayi9|0ct 19| 153 |Apr7 |Nov7| 183 |Apr 2|0ct19 | 200 |May7|0ct 19| 165
1939  |Apris|Septis| 4R | — | = | — |Apré|Novio|RI& |Apri7|Nevio|Ro7
/1940 Wpr3oWor 5|90 | — | ~ = War /9\Nov 3 | RRD |Apr I14|Nov 5| 205
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There are no U, S. Weather Bureau records of evaporation
from water surfaces taken within the area irrigated from Jor
dan River. There is the record with the U. S. Weather Bureau
Class A pan at the North Pumping Plant, called Utah Lake
(Lehi) in the Weather Bureau reports. This pan is maintained
for the Weather Bureau by the Associated Canals. Its record
is available for the non-freezing months since 1923, This
record# together with other records applicable to Utah Lake
have been déscussed at length in the watersupply reports on
Utah Lake. The average observed evaporation with the Class

A pan from 1923 to 1938 has been as follows.

feet
March 2N
April 492
llay LT4L
June .862
July 912
August .802
September .597
October . 343
November + 10
total o A 51, 4

These records are the evaporation from the Class A pan. Evap-
oration from a largé water surface will be less than the loss
from this type of pan. The different years varied from 12%
below to 19% above the mean; monthly variations were from

minus 48 to plus 46 per cent.

CROPS

In fixing the water requirements of any area it is
necesgsary to consider the crops which are being and will be
grown. The difference in the water requirementqbf different

.crops ig well recognized. It would not be equitable to deter-
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mine the water reguirements on the basis of the use for either
the crops of least or of largest needs. It is regognized that
the crops actually growﬁ should be used.

The crop distribution in any area is not fixed and changes
occur with fluctuations in crop prices, development of new
crops or provision for new market outlets. These changes are
usually gradual and limited in their effect on the average use
of water. The larger the area the smaller are the relative
effects of such changes. An individual owner may change the
crops on his whole area in some years but similar changes 4o
not occur on all farms.

The primcipal cropes in the areas irrigated by the Associa
ated Canals include alfalfa, pasture, grain, sugar beeis, po-
tattes, and truck. Some orchards are grown but not on an ex~
tensive market basis. The water requirements well be deter-
mined mainly by the needs for forage, grain, and root chps.

There are differences in the freguency of irrigation and
depth of each application for alfalfa, cut for hay, or where
ueéd for pasture without much differénce in the total use per
season., Alfalfa 1s an important crop in this area on the
higher and drained lands. Some of the lower lands with hagh
ground water are used in various types of grass pasture.

These can all be grouped as forage crops having a similar

use of water.

Grain is also grown as a reguﬁtr part of the crop prac-
tice. It is used to murse new alfalfa seedings, such grain
and alfalfa seeding has a water requirement larger than that

of grain alone as irrigations are required for the seeding
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aftdr grain haé been harvested. Grain is also growh as a
separate crop, although the area of grain alone is not usually
large except in years when a shortage in water supply is
expected. In such years grain may be matured before the
shortage becomes too large. Such graln has the smallest
water requirement of any of the important local crops.

The root crops consist of sugar beeis and potatoes.
Their water requirements are similar. The area of sugar
beets exceeds that of potatoes; beets have been used as
pepresentative of thils group.

In local surveys the areas in Buildings and Yards has
been segregated. Due to the small average size of farms in
this grea the proportion of such buildings and yards are lar-
ger than usual. Such areas have been clagsifled as non-
irrigated in some surveys. Actually water is used for
lawns, gardens, and stock purposes at a rate similar to that

for cropped areas.

Among the crops of smaller area are corn, truck gardens,
and orcharde. Corn is a cerdal but its season 18 longer
than that of the other grains. Truck includes the commer-
cial plantings of vegetables and bush fruits including
tomatoes and diery. Gardens are the home plantings. Or-
chards have been only a minor crop in this area. The total
area in orchards has diminished in recent years as many
plantings were pulled out during the drought years. Q

The best basis for determining the division of area
between the different crops is the actual record obtained

from crop surveys. When adjusted for any speclial conditions
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that may have affected the practice at the time of the
survey such}surwoys furnish a definite showing of actusal
practice, Several sources of such information are available.
One is the surve& of all lands under the Associated Canal
made for the State Engineer by the Utah Agricultural Gollege,
This was complete but was made in a year of water shortage
when the area in grailn was larger than usual and some land:
usually cropped was ldle. The other records are the detail
surveys made for the Board of Canal Presidents in 1938 and
1939 of areas under selected laterals on which the water
used was measured. Some general results can be secured from
the U, S.'Census reports. Crop maps have also been prepared
by some of the canals in their determination of their irri-

gated areas.

RESULTS FROM THE 15TH U. S. CENSUS

The Fifteenth Census feports the irrigated crope in
Salt Lake County as a whole. The total area irrigated in
1929 for the County 1is given in the Census as 93,633 aches.
The similar total for 1919 was 102,051 acres., This includes
much land under other canals than those of the Assoclated

Canals but the distribution of crops should be representa-

tive of the Assoclated Canal area. The Census figures for

the more essential crops are as follows.

% of

Cereals acres acres Total
Wheat 8393
Oate 1748
Barley 1576
Rye 25

Total 11742 24
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acres acres % of
Hay Total
Alfalfa 27049
Alfalfa seed 5oL
Misc. 500
Total 27680 - &
Sugar beets 2224
Potatoes 1417
Total Root Crops 4341 9
Vegetables 1781 4
Orchards 2138 4
2

Corn 46
Total of above crops —58258 10

These results are not complete. Irrigated pastwure

O

is not included. The total area segregated to crops is
only about % the total irrigatéd area reported; pasture
would not account for all of this difference.

Some relative results can be found in these figures.
In 1929 Utah Lake was generally at a stage of from -2 %O
-4 and the water shortage of the 1930s had not been reached.
The grain area was only 42% of the area in alfalfa hay
whereas it has been nearly equal to the hay area in recent
years. Sugar beets and potatoes were about 16% of the

alfalfa hay aréa; it has been about 45% of this area recently.

SURVEY OF 1934-35

The results of the survey of the irrigated areas made
for the State Engineer by the Utah Agricultural College are
given in the 20th Biennial Report of the State Engineer

(1934-36).
This report gives the results for the Associated Canals.
shown in Tables 4 and 5. In Table 4 the results are shown

in acres. In Table 5 these are expressed in terms of per-

centages of the total area.
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These results are affected by the standards of classi-

fication used. The items included in the irrigated area all
represent cropped land except the fallow area. It was proper
to include this fallow land as irrigated in these years as
this represents land normally cropped but i&le at the time

of this survey due to shortage of water., In determining
percentage distribution of crops however this fallow area

has been omitted as it does not represent any single crop.
“hen placed in irrigation it will be in all of the crops
similarly to the other areas.

This survey excluded the buildings and yards. These
are the home sites. lany of the holdings which are one acre
or less retain canal stoBk and receive service. The yards
'on larger holdings also receive water. These are irrigated
areas using water beneficially. The percentage of crops has
been computed in Table 5 both with and without the area in
buildings and yards.

The remaining areas classified as not irrigated do not
receive service although they are usual and essential parts
of irrigated areas. Roads and lanés average 5% of the gross
area; this is larger than usual due to the inglusion of lands
in Salt Lake City. Canal rights of way are a usual amount.
The maste land is a small percentage. The area covered nhas
few cross washes or other unusable land. The area classified
as virgin pasture is unusually large. ihis is a major item
for the North Jordan Canal and large for the ?tah and Salt
Lake Cenal. This is the result of extending the survey out.-

gside of the areas served by these canals to the lower lands



261

Table 4 - Results of Survey of Irrigated Aveas Served

by the Associated Canals

n

1934 & 1935. Made

for the State Engineer by the Utah Agricultural

Experimerit Station. Acres.
Utah 4+ |South |Nerth East Jordan 4 | Total %r&n‘l’
Areas Salt Jordan | Jordan |Jordan |Salt Lake | for
Lak Canal | Canal | Gapal |City=All Associated %fal
Canal Ewchanges Canals | Area
Alfalfa 349).1 |2]194.0| 11815 | 1836.] |4052.5 | IR755.2
Corn 160.5 | 254.1 183.7 Ré60.0 664.4 HERR.T
Grain 5009.5 |\2789.8 981.6 | 1872.7 |R57/1.7 | 13225.1
Beefts J68.7 515.3 54).6 575.4 667.0 R668.0
Potatoes 151.3 233.8 1R23.6 136.5 5214 1166.6
Orchard 4581 Ro34 41.9 &3.6 799.3 1586.5
rdens 3179 121.1 242 1129 | 19907 | R756.8
Fallow 4-85.6 573.6 482.8 5597 ?60.0 306R.0
fermanentfasturel 2207 | R66.3 4288 6/9 | /Jo2q.l 2006.8
Rotation 54.3 337 26.1 73.3 101.1 2885
Total 10717.3 | 7185.1 |4205.6 | 5572.1 ||3357.3|410374 | 66
Buildings+ Yards| 7094 | 2879 191.0 | R483 | 3203.6 | 4640.2 &
Total 114267 | 7473.0|4396.6 | 58204 |16560.9 | 456776 | 74
Roads+ Lanes 624.5| 3614 R66.0| 402.3| /5493 JR03.5 5
ramlR;g;fx.f 1689 | /04.6 25.5| If54| 126.1 6105 !
i feh &1 /3.1 114 3.0 <469 SR.2
Vasture Nat.Su 13.5 376.8 R34.3 R22.7 | 10515 /15898.8 5
Dry Farm 609 8.7 387 /.8 79.2 /1893
Virgin 1919.1 3772.1 | 4240.7 | 99).7 | /4l1.0 &939.6 14
Waste 56.7 199.1 | 695.1 | 2972.9 | 4194 | 16682 3
Total Avea
Surveye 14278.7 | 89 13.6 | 9908.0| 79252 |R|R46.8| 62RT7R.3 | /00
Total Are
Irro‘:'qa 7 107123 | 71851 |4zos:6 | 5572.1 133573 |41037.4 | 66
751’a1 Irljafed
ngs
and Yards
Jess Fallow |/094).1 (68994 | 3913.8 | 5R60.7 |15600.9 |42615.6 | 68
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Table 5 — Results of Survey of Irrigated Areas Served |

by the Associated Canals in ]934 + 1935. Made for
the State Engineer by the Utah Agricultural

Experiment Station. |
Fer Cent of Total Area

Utah+ Salt|SouthJordan|Novth Jordan East Jordan lordan+ Salt Total for
Lake Cana Cbnal Canal Canal _ |Lake Cify= |Associated
Crop . 8 @ | @ @ __2 hange |
% of %of%of % of |% of |% of |% of |9 of |% of |% of |% of |% of | |
Avea |Area|Avea | Area |Avea |Area | Avea | Area | Area Aé)ea Ag)ea Area
- o @ ||
Alfalfa | 32| 34| 32| 33| 30| 32| 35| 37| 26| 33| 30| 34|
rn F 4 - - 5 5 & 5 4 . & 4 4

Grain 47| 49| 41| 42| R5| R6| 35| 37 lh1l 21 311 35

Beets 3 < 7 & 14| 15| 11 /1l 4 5 é 7

FPotatoes / / 31 4 ¢ e | 3| 4 2 3

Orecha i ~F 3 b / / 2 R 5 ~ 4| 4

Gardens 3 e 4 2 b d S 15 2 Rl 13| 1é 6 7

Fasture  ; 3 < < 12 IR 3 3 7 < 5 A
Buiuings4 Yards 6 o 5 5 RE /1

Total /00 | 100 /00| 100 | 100 | l00| 100 | 100 | 100 | 100 | 100 | 100

General |Grouping |of Areas| Rerei ving Water,

i 4 | 36 42 38 53 35

Fasture

Grain 47 4) 25 35 /6 3/

Root Crops | 4 /o 17 13 7 4
Bubdings 4 Yonds| - & 4 "y & 22 /1
Miscellaneous| & = 1 ' Q@ 2E 14

Note: :
®= Per Cent based on inclusion of Buildings 4 Yards Area.
@@= - o " w exclusion of " " "
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on the north. If such areas are actually virgin pasture they
are not a part of the service area of these canals, if they
recelive irrigation they belong with the irrigated pastures.
lhere is no harm in their inclusion in the survey as long
as they are understood; their inclusion gives an apparent
per cent of area irrigated that is lower than the actual.
Including the virgin pasture gives 74% of the surveyed area
as receiving service; eﬁiuding the virgin pasture the per
centage irrigated becomes 86%.

¥our of the Associated Canals show fairly small variations
in the proportion of the crops. The City Canal has a much
larger percentage of buildings and yards and miscellaneous
crops than the other systems. This is natural as the ex-
change areas include lands in Salt Lake City where much of
the area is in yards and gardens., This in turn reduces the
percentage of ¢bher crops. Grain is a relatively smaller
area under the North Jordan Canal and root crops larger in

these years as this canal had less shortage in water supply.

SURVEYS UNDER SELECTED LATERALS, 1938-39

leasurements of the use of water under selected laterals
were made in 1938 and 1939. The areas irrigated were care-
fully surveyed and the crop acreages determined. These lat-
erals were selected to be representative of the soils and
crops of the area as a whole. <The total irrigated was about
3400 acres under the 8 laterals covered, the gross area was
somewhat larger. These 8 laterals weré distributed equally

with 2 each under the 4 Associated Canals other than Salt



lable ¢ - Crop Distribution under Laterals
1938 Crops excepl Rupp Lateral = 1939

Acreage of Crops under Measured Laterals

27

Wah 4 Salt |South Jordan [North Jordan |East Jordan Fer
Lake Canal Canal Canal Canal Cent
Crop Total | of
Blutf- |Winder |Harker|Drake [Redwood|Rupp |Sandy |Atwood Total
L;Ifqlel Lateral|lateral |Lateral |Lateral |Lateral |Lateval |Lateral
era
Alfalfa 9R2 | /055 |R3).3 | 76.0|R67.8| 93.0|113.8 | /50.1| 1129.7 |33.0
Sugar beels| 11.3| R3.0 (1052 | 3720|151.8| 460| 346 | 52.7| 466.6|12.6
Corn 1.9 R.6 7.7 54 35 87 24 l.6 3381 L
Gardens 89 2.1 2.8 0.9 53 34 R85 | R4 353 | )0
Grain 6R.0 | /470 |R35.0 | I131.2 )| 162.1 | I1R5.0| 139.1 | 1376 | 11390 |33.3
Orchards 49| 155 73 2} 42 2.0 o 14.7 517 1 IS
Pasture 5.9 6.8 27| I1Z2 IR 5| 409 | 411 )| 340 2211 7.9
Potatoes 7.8 o 2.1 /1.0 4.8 4 o7 R89F | 0.8
Tomatoes R4 30 54 | o2
Celery 24.1 291 1 07
Lots 186| |2o| 28| 180 | 143 | /6.7 | ReSs| (19| 2408 | 7.0
Total RI134 |314.6|636.2|284.6| 860.3|335.6|371.2 |410.6 |342¢.5 |100.0
Forage 98.1 | /I1R.R2|R39.0| §8.2|390.3|133.9|154.9 | /184.2 | /400.8 | 404
Seain 62.0| 1970|2350 131.2|162.1| 1250 139.1 | 1376 | 1139.0 | 33.2
Reof Crops | 19.0| 23.0|/I12.3 | 380|/56.6| 46.0| 4R.8| 583| 496.0| 145
Miscellaneous /5.7 | 20O.3| 271 93| I7¢0| 14.0 79 187 | 150.6 | 44
Lots 186 I2o| RR.&| 180|/143| 167 | R6.5| 119 | 2408 | 70
Pev |Cent pbf Total
Forage “4é0| 357 3726 | 30| 454 | 399 | 417 | 44.8 40.3
Grain R0 | 467 | 370 | 46,1 | /88| 372 | 32.5| 335 357
Root Grops | 89| 73| /26| 133| 182 137 | /L6 | /4.2 /3.1
Miscellaneous 7.4 6.5 4.2 kA< 4.3 4.2 B e 4.6
Lofs &7 3.8 3.6 631 1331 5 VA 29 6.3
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Lake City. ~imilar measurements under the City system were
made by the City Engineer; the results have not as yet been
made available to the author.

The results under these eight laterals are shown in
Table 6.

They show generally similar proportions of the

different crops., The percentage of grain is still relatively
high. @Pome increase in alfalfa and beets since 1935 1s shown.
The high percentage of grain is due in part to further alfalfa

seedings growing a nurse crop of grain in these years.

SULMARY

These various records may be assembled for comparison
and a conclusion reached regarding the normal crop distri-
bution on which the water requirements should be based.

This is done in Table T.

TABLE 7
Distribution of Crops under Associated Canals.

In Per Cent of Total Area Irrigated

Crop Estimate State survey of Estimated Normal
based on Engineer's Laterals Crop Distribution
1929 survey 1938-39 Four Out- City Ex-
Census 1934 gideCanals change Areas
Forage 57 35 40.9 50 34
Grain 24 31 3.2 20 15
Root Crops 9 9 14.5 15 8
Corn 2 4 1.9 2 4
Orchard 4 4 1.5 i 4
Gardens & 6 1.9 5 2
Lots 13 7.0 5 22

In the estimated normal crop distribution shown in
Table 7 the areas served by Salt Laké City have been listed

separately from those under the other four Assoclated Canals
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due to the differences in the conditions unuver the City
system. No such distribution will represdnt the actual crops
grown in any year exactly but the results shown do represent
a sound basis to use for average conditions in considering
the resulting water requirements of these areas. Differ-
ences in the area in various crops affect the resulting water
requirement only insofar as the water requirements for each
crop differs, As discussed later the differences in the
water requirementslof these crops are not large so that the
estimated distribution of the area between different crops
could be varied materially without resulting in a large

change in the total water requirements.

RELATIVE WATER REQUIREMENTS OF DIFFERENT CROFS

In applying the estimated division of crops on which
it is considered the determination of water requirements
should be based it is necessary to determine the relative
requirements of each crop in order %o derive a value for the
average use. This is most readily dondby estimating the use
for other crops as a percentage of that for some crop of
large area such as alfalfa. This gives the average use in
terms of the use that would be required if the entire area
was in alfalfa. This procedure does not include variations
in the use required for alfalfa on different soils as the
various crops are affected proportionally by such factors
as soils, drainage, and topography. As alfalfa is the crop
of largest water use, this method results in the average
use alwaye being less than that for the selected reference

crop.



-32-

Comparisons of the relative use $8r different crops are
available from several sources. These are discussed with
the results considered applicable to these lands summarized

at the end.

LOCAL EXPERIENCE

Mr. David I. Gardner has furnished the following report
based on local experience. The first comments were prepared
in Feb. 1940; the second portion reports the mesultis of fur-
ther inguiries during 1940.

“Using alfalfa ae one hundred in working up the relative
percentages of other erops my best Judgment would be as
follows:

a. Grain--60%. In a norﬁal year on sandy loam lrrigation
begins about June 1. Three irrilgations are usually sug-
ficient, and the last irrigation is applied about July
8 to July 15.

b. Graln as nurse for alfalfa--100%. The usual practice
in this case 1s to apply sufficiemnt water to mature the
grain and #fter the grain is hauled begin irrigation of
the young alfalfa, and continue to irrigate it much the
same &8 if it were the mature plant. In plowing the
land and working it up for a seed bed, it usually re-
quires heavier first turn irrigation due to the jhose
nature of the soil. This loose soil requires smaller
streams to prevent washing, so that the absorption for
the first turn is usually greater than is the case in

old alfalfa ground.
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¢. Sugar Beets--110%. Normally sugar beets do not re-
quire irrigation until about June 15, however it frequent-
ly happens that it is necéssary to irrigate the land
prior to planting which would be in the latter part of
April, or immedlately after planting in order to ger-
ninsate the seed. In either of the above cases one ex-
tra irrigation is required. It 1ls the usual practice
to irrigate beets immediately before digging, this
lattér irrigation being necessary to soften the ground

for digging and add welght or water content to the crop.

Beginning in 1937, the Board of Ganal’Presidents and
other agencies conducted an investlgation in Salt Lake Val-
ley relative to the water use on the different types of soil
with 4ifferent crops. An extensive investigation was made
in 1937 by the Board of Canal Presidents, and in 1938 the
East Jordan Irrigation Gompany also conducted their own
investigation along similar lines., The results of these
two investigations vary widely,’but in general they are good
criterion of the relative use by different crops. Through-
out the season of 1939~40 several farmers in Salt Lake Val-
ley were contacted in an effort to determine what they con-
sidered the relative use by the different crops. Using al-
falfa as a base 100, the following table shows some of the

representative results of this investigation:
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East Jordan Report by Report by Report by
Irrig. Co. Harmon Day Vern Morgan Roy Cook
Alfalfa 100 100 100 100
Beets 120 1RO 140 125
Grain 76 80 80 75
Grain as
Nurse for Alfalfa 100 100 100
Report by Reported
Fred Nielsen  Average
Alfalfa 100 100
Beets 110 121
Grain 80 78
Grain a=m
Nurse for

Alfalfa 100 100 " b 24

The average estimate by those quoted gives higher rela-
tive use on beets and grain than Mr, Gardner's own estimate,
The larger use on beets tends t0 balance the smaller use on
grain grown alone so that the average use for the entire

area will be represented fairly closely bythe use for alfalfa.

EXPERIMENTS IN CACHE VALLEY

The Utah Agricultural Experiment Station has conducted
a great many experiments on the use of water on their experi-
ment farm at Logan. A deep retentive scil was used. The
conditione of these observations were as nearly uniform as
it is praeticable to secure in such work. Small flat areas
were used, the work extended over many years and all items
were @losely controlled and measured. The results should be
representative of the relative needs of these crops for the

conditions of this work.

The actual results of these experiments are not appli-

cable to the water requirements under the conditions facing
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the owners under the Associated Canals. The experiments were
under controlled conditions on small areas where water can be
distributed more evenly and economically than on commercial
areas. Time and labor in applying water and other cost items
are not controlling in such research work. Climatic conditions
at Logan are favorable to the use of less irrigation as the
rainfall is larger and occurs so as to meet a larger part of
the crop neede particularly for early maturing crops such as
grain.

Comparisons may be made from several of the publications
of the Experiment Station. Iiany results are summarized in
their Bulletin 173, by F. S. Harris, published in 1920. This
includes diagrams showing the relationship of the yield and
mater used for different crops. The amounts of water used

for maximum yields of these crops are as follows.

acre inches per cent of use
per acre for alfalfa

Alfalfa 50 100

Potatoes 36 72

Sugar Beets 32 64

Corn 25 50

Wheat 36 : T2

Oats 28 56

Further results of 28 years experiments aré discussed in
Bulletin 219 published in 1930. These are not presented in
a form which permits as ready comparison between the c rops
as does Bulletin 173. The conclusions state that there was
little increase in yield of sugar beets, potatoes, alfalfa,
corn, or small grains with irrigations of over 20 or 25 acre
inches per acre per season and that more than 30 acre inches
usually reduced the ykelds of all crops except alfalfa which

continued to return increased ykelds up to 60 or more inches
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of applied water. These two conclusions are not self-con-

sistent, From the first all crops, including alfslfa, would
aprear to need 20 to 25 inches depth of irrigation; froﬁ the
gsecond for maximum yield alfalfa appears to need about twice

ags much water as other crops.

RESULTS IN SEVIER VALLEY

In Bulletin 182 entitled "The Net Duty of Water in Sevier
Palley" bu Isradlsen and Winsor, published in 1922, the results
of seven years work are reported. The experiments were made
on plats of generally less than 1 acre in area, Surface run-
off from the plats was not included in thé amount of use re-
ported. The conclusions state that the results suggest that
27 to 33 inches depth of water applied in 4 or 5 irrigations
wild insure economical returns for sugar beets on the soil
us®d. Similar figures for potatoes were 21 to 27 inches and
for alfalfa 30 to 36 inches. The soils used were gravelly
sandy loam and fine sandy loam, While larger amounts of use
would be needed for farm conditions, these resudts indicate
that for these experiments sugar beegs needed about 90% and

potatoes about 70% as much water as alfalfa.

RESULTS OF LOCAL MEASUREMTNS IN 1927

The water used on 16 fields was measured in 1937 in the
investigations by the Board of Canal FPresidents. These in-
cluded different crops and soils, ¥While the number of obser-
vations on each crop were not sufficient to establish general

average relationsnhlips, these resulis fmenish some eomparisons
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that assist in determining the relative use by different erops.
" The fields used included alfalfa owned by Andrew Sjoblom
and sugar beets owned by Harmon Day. ihese were adjacent areas
of similar soil, had the same length of run and similar slopes.
The use on the alfalfa was 3.60 acre feet per acre and on the
beets 3.54 acre feet per acre. The alfalfa received its first
~irrigation May 13 and itd last Sept. 22. The beets received
6 irrigations, the rirs6 on June 23 andthe last on Sept. 29.
The alfalfa received 12 separate deliveries of water but 1t
was not éll irrigated at each dellvery. The beets umed less
water prapr to August than the alfalfa and more in August and
Septem#éber. This cémparison ghows little difference in the
total amount of waber used with some difference in the tlime
at which it is needed. Both fielde were well handled.

The smallest amount of water used was on an area Of
wheat having a fairly high water table. This fiedd, owned by
Walter liabey, received four irrigations between May 16 and
July 18 and used 2.13 acre feet per acre., There was some
gweet clover in parts of this field im the grain but 1t was
1rrigatedvas a grain crop only. On the Hill field wheat was
grown on drained land with a use of 2.78 acre feel per acre.
This received six irrigations from iigy 26 to Sept. 21; three
of these were applied before harvesting the grain and three
afterward for the alfalfa seeding which had been planted with
the grain. Grain on a light and shallow soil over tufa on
the Ridd place used 3.29 acre feet per acre for nine irriga-
tions from May 15 to Sept. 6, the last two coming after har-
vest for fall plowing. On the Nélson and Godfrey tracts both

alfalfa and grain as a nurse Crop for new seeding were grown.
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While the water used on these two crops was not separately
measured, there was no essential difference in the frequency
of irrigation or the amounts applied.

Sugar beets were also grown on the lackay tract. The
first irrigation was on May 29 and the last on Oect. 5. There
were 15 deliveries of water to this field but it was not all
~irrigated at each delivery; an equivalent of nine full irri-
gations was used with a total delivery of 2.87 acre feet per

acre,

REQUIREMENTS BOR EACH CROP

Local practice in the irrigation of different crops sup-

ports the following conclusions.

ALFALFA

This crop has the longest season and largest use of any
of the crops grown extensively here., Irrigation may begin
in late April and continue well into September. The amounts
and frequency of each 1irrigation vary with the 80il conditions.
The local soils generally have textures which result in shorter
periods between irrigations than 1ls usual 1ln many other areas.
As a consequence the amount of water used tends to be larger

than that in such other areas.

GRAIN

Grain as grown in this area falls into two classes;

grain grown alone and grain grown as a nurse crop. The grain
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area may be about equally divided between the two types for
the amount grown Wer conditions of normal water supply. In
years of water shortage both the total area of grain and the
percentage of grain alone increase.

Grain gpown alone requires somewhat fewer irrigations
than when grown as a nurse crop for alfalfa seeding. The
use of water is not meterially different up to the time of
grain harvest. After harvest the seeding requires additional
irrigations. It is usual also to give at least one heavy
Fall irrigation on grain stubble land as a preparation for
plowing so that the difference in use is not as large as would
be expected.

All grain starts its irrigation season later than al-
falfa. Irrigating up is not required to an extent that it
is a part of local practice. Grain irrigation is not usually
needed until after lay 15. Then use on the growing grain

will be at about the same rate as alfalfa for the rest of

? ]

May, June, and nearly through July. or grain alone use
ends before harvest with the irrigation for plowing about
equal to a month's use on alfalfa, ,fpr alfalfa seeding,
use after harvesting the grain will be nearly as large as
on old alfalfa stands as more frequent applications are needed
for the more shallow rooted new stand.

Grain alone should use less water than alfalfa for the
same so0il conditions by the amount of the alfalfa use prior
to May 15 plus the alfalfa use for about 30 days over August
1. 4&lfalfa uses about 5% of its seasonal use prior to lay

15th and about 25% in the period between grain harvest and

*
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irrigation for fall plowing. This results in grain alone
needing about 70% as much irrigation as alfalfa. Grain as

a nurse crop for alfalfa seeding would need less early ir-
rigation with a somewhat longer period between irrigations
at harvest time than o0ld alfalfa giving a seasonal use of
about 90% of that for old alfalfa. For 4 of the grain as
seeding this gpives an average use for grain of about 85%
of that for alfalfa. With a normal total percentage of
grain of 20% of the irrigated area and 50% for old alfalfa
this represents an average life of stand of five years. The
use of 20% of the irrigated area in grain with an average
requirement of 85% that of alfalfa is equivalent to a reduc-
tion in the average requirement of the whole area of 3 per

cent below the requirement for the whole area in alfalfa.

SUGAR BEETS

Sugar beets do not require irrigation until about a
month after the irrigation season for alfalfa has started.
Use is at about similar rates for these two crops through the
summer months, the beets generally being given irrigations
somewhat more frequently with a somewhat smaller average depth
per irrigation. Toward fall use on beets exceeds that on
alfalfa. ©Sugar beets in years of low fall rainfall are the
last crop‘iobehirrigated, an irrigation being given to enable

the peets to be plowed out.
For similar soil conditions, sugar beets will generally
need as much water as old alfalfa.- Individual areas will

vary. As the beets are the main cash crop on many farms
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they are frequently given first prefermnce in irrigation and
may receive more irrigation than alfalfa. It is noticeable
that all expressions of opinion secured from local irrigators
by Mr. Gardner list beets as requiring more water than al-
falfa. As the water used is not measured, such expressions
may reflect the irrigators' views on the frequency of irriga-
tion rather than records of the amount of water used. The
average depth applied per irrigation on beets 1is generally
less than that used on alfalfa and the relative use reported
may be larger than the usual practice., In other areas beets
do not generally receive as much water as old alfaifa.

For local conditions and practice 1s 1s concluded that
sugar beets have a water requirement sufficiently similar
to that for old alfalfa so that no difference needs to be
made between the use on these two crops. Yor ghe limited
percentage of area in beets &4t is not necessary to make any
allowance for any difference in use here. Such differences
would not exceed 10 or 20 per cent increase in use for beets.
This will tend to balance the leés use on grain sco that areas
containing alfalfa, grain and beets can be considered to
have the same use of water that they would have if the entire

area was in alfalfa.

POTATOES

The water reguirements of potatoes are gsufficiently
gsimilar to those for sugar beets that they have been grouped

in the general class of root crops. The area in potatoes
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here 1s also so small relative to that in beets that no sep-
arate consideration is needed. Potatoes do not requkre earky
irrigation and the last irrigation in the fall is usually
earlier than for beets. During the season frequent Right
irrigations are usual. The large furrows resulting from the
roﬁing out of the crop enable light irrigations to be applied

effectively.

'CORN

Corn has a total water requiremant similar to that for
other grain but requires water later in the season. The water
used on corn will usually be about 80% of that for old alfalfa
under similar soil conditions, The area in corn is relatively
small and recognition of its difference in requirement is not

important.

ORCHARDS

Orchards do not rate as a commerclal crop in the areas
served by the Assoclated Canals. There are many home orchards
of small area. These were some larger orchards, mainly of
apples, but many of these were pulled during and follawing
the mecent dry years. Where cover crops are malntained in
the orchards the use of water 1is similar to that for alfalfa.
For the small area of orchards under these canale BR separaté®

consideration of their water requirements is needed.

GARDENS

This claseification includes the home gardens and the
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areas raising truck crops commercially. It 1s a small pro-
portion of the total area irrigated except under the City
system where commercial truck raising for the Salt Lake City
market is important.

Home gardens require frequent irrigation. The different
crops giown are not usually rotated as systematically on home
gardens as in commercial practice so that the land may not
be as fully used for the entire season. Commercial truck
growing 1s usually based on intensive cultivation with ecrops
grown contimuously during the season, a new crop follewing
the harvesting of each vegetable as it matures. Such inten-
sive use of the land is maintained Ly a heavy fertilization
progeam.

For home gardens, use may be somewhat less than for
alfalfa. For commercial truck crops the seasonal use will be
about the same or slightly larger than for alfalfa. For a
general average, use for gardens and truck can be considered
to be equal to that on old alfalfa under similar soil con-
ditions. Only the better grades of soil are used for com-

mercial truck crops.

BUILDINGS AND YARDS

This classification is much more important 1ln this area
then is usual. Z%his is the result of the small average size
of farms and the inclusion under the City system of much
urban and suburban development. Even on the west side there
are many acre or less holdings where the lot area is used

for gardens or lawns, the owners gsecuring their livellhood
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by outside employment.

Water from the irrigation systems is generally used on
these areas. Stock in the irrigation eompanies is maintained
by their owners and water deliveries taken on turn similarly
to the larger areas. The water wecelved 1s used for some
stock watering, for irrigation of trees. gardens, and lawns.
While much of this use is for ormamental rather than agri-
cultural purposes, it represents a beneficial and a legiti-
mate appropriation of water.

There are no records of use on such areas. Relatively
frequent irrigations are usual. Lawns will use water at a
similar rate to pasture or alfalfa. There is not much bare
area in these holdings; driveways, actual building gites,
etc., ape small in individual sizes.

The average amount of water delivered toO such buildings

and yard area is probably about 80% of the average delivery

to alfalfa.

AVERAGE REQUIREMENTS

The discussion of the water requirements of different
crops in relation to the use for alfalfa with the estimated

proportion of the area in each crop can be combined to give

the average use in comparison with the use for alfalfa.

This is done in Table 8.
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TABLE 8 -- ESTIMATED RELATIVE USE OF WATER BY DIFFERENT CROPS

Rour Outside Canals

Crop % of Area Use in %

in Each

Crop Alfalfa
Alfalfa 50 100
Grain 20 85
Root Crops 15 110
Corn 2 80
Orchard i e 100
Gardens 5 100
Lots 5 80
Total 100

of Use on for Whole in Each
Area in Crop

City Exchange Area

% of Use % of Area Use in % % of Use

Alfalfa
50 34
17 15
16.5 8
1.5 4
1 4
5 135
4 22
95 100

of Use on for Whole

Alfalfa Area in
Alfalfa
100 34
85 R
110 8.8
80 5.2
100 4.0
100 136
95.39

These comparisons indicate that the diversity of crops

found in this area resulte in a reduction of the average water

requirement less than 10% below the requirement &f all the

land was in alfalfa.

While the details of the basis used

for each crop may be varied in accordance with individual

judgments, the net results, within the limits of sugh varia-

tion, will still indicate an gverage use of over 90% of that

for alfalfa.

This im turn means that if the water require-

ments Bf the different soils are estimated on the basis of

the use for alfalfa the conclusions reached will not nee@ to

be reduced by more than about 5% to give the average use for

thé average crop conditions found here. The amount of this

reduction is so small that it has been made only_iqgiving

general weight to these conditions without applying a specific

reduction in the estimated water requirements.
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EFFECT OF DEPTH TO GROUND WATER
ON THE AMOUNT OF IRRIGATION

Mr. David I. Gardner has prepared the following comments
on the Ground Water Effect. .

"Phere are several areas in Salt Lake Valley where the
ground water table is within one to three feet of the surface.
The owners of this type of soil are faced with two serious
problems., *he first is the encroachment of alkali to such
an extent as to be detrimental to crops; the other is the
water-logging of the land itself. Practically akl the land
in the valley where the ground water situation is acute has
been drained. The slope of the valley is conducive to good
drainage. The general irrigation practice on lands tending
toward alkalinity is to apply sufficient surface water to
permit deep percolation. In this way the percolating water
will carry much of the alkali to the drain, and thus prevent
its reaching the surface to t he detriment of crops.

"As to the effect of high ground water; one would be
led to the assumption that a high ground water table would
reduce the irrigation requirements and as a usual practice I
believe it does, for example the liabey tract required only
about 1 acre ft. per acre to produce the crop of grain. The
general practice on alkali land especially around Taylorsville
and lower lands under the South Jordan Canal is to apply
heavy irrigations to all crops, on adequately drained grounds,
for the sole purpose of keeping the alkalinity of the soil

t0 a minimum. Farmers in the Taylorville area report that if
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this practice were not followed, capillary action would bring
salts into the root zones in such quantities as to render the
land barren. Dr. O.W. Israelson in his conclusions &n a paper
given before the Am. Soc, of Agri. Eng., ‘olume 20, No. 11,
says, 'By decreasing the water application efficiency for a
pericd of a few years and thus causing deep percolation losses
in artificially drained Class 3 soil, irrigatérs may contri-
bute to the conservation of these soils and thus justify water

losses.'" e

The effect of the ground water on irrigation is not
uniform nor is it always in the direction of a reduction in‘
the amount of water used. Where the ground water is deep,
irrigation usually results in deep percolation and a gradual
ground water rise., The depth to ground water has little
effect on irrigation until the water table has risen within
6 to 8 feet of the ground sufface. for lands not artificially
drained a further rise in the watertable tends tc reduce the
amount of surface irrigation. A ground water riise to 3 or 4
feet depth begins to restrict the types of crops that can
be grown and to reduce the amount of irrigation needed. Far-
ther rise to 18 to 24 inches limits crops to pasturage.

The quality of water and the alkalil gontent of the soil
also are factors. A water table above about 5 feet depth
results in an increase in soil moisture evaporation with an
alkali accumulation in the surface soil if there is much
alkali in the soil or water. This further restricts the crops

that can be grown.

Drainage of high water table lands results in increased
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use of water due to the increased crop demands and the ability

of the drains to remove excess water. Lands containing alkaki

need heavy irrigations to remove the alkall by leaching through
the drainage system. If the irrigation water is Zakaline

gsome excess must continue to be useq to prevent alkali acéumu-

lation in the soil.

In the areas served by the Associated Canals much of the
irrigated area has had or still has ground water within 6 feet
of the ground surface,. vSome landse have been injured by the
ricse of the gound water. luch land has been drained with
generally successful results. There 1s much high water table
and alkali land in this area but little of it occurs under
these canals. Such lands lie in the lower areas near Salt
Lake or along Jordan River and extend into this irrigated area
only to a limited extent.

No detail surveys are available showing the dgpth to
the ground water. The Soil Survey segregates soils which it
considered to be peorly drained, distinguishing them by adding
D to the Soil Number. This means ground water within the 6
foot profile, generally within 4 feet.

With a water table at 4 feet less frequent irrigations
are usually required and each irrigation may be of lighter
amount on good land with good water. The crops can secure
part of their water needs by capillary mise from below. In
general such conditions may result in a reduction in the

amount of irrigation of 20 to 25 per cent.

As discussed elsewhere the quality of Utah Lake water &s

such that some leaching is required to prevent alkall accumu-
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lations. Where the water table has risen to within 4 or 5
feet of the surface, drainage has usually been installed.
This drainage permits the removal of some soil water and
can prevent alkali increase. Some excess use is essential
under such conditions. :

Except for some low-lying lands, the amount of water used
under the Associated Canals is not reduced by the height of
the water tabd2. On the soils marked "D" on the soil map,
sufficient water needs to be used to maintain a favorable
alkali balance. This results in the percolation loss required
equaling the water obtained by the crops by sub-irrigation.

On any such lands which have been drained this practice should
be followed. *his is recognized by the irrigators and is
practiced as indicated in lr. Gardner's comments. No changes
have been made in the estimates of the water requirements

of these canals for lands having water tables at 2 %06

feet. In areas msing water of better quality some reduction

in irrigation could be made on such lands.

Further adjustment in use are needed for the lower lying
lands having a water table within less than 3 feet of the
surface. Some irrigation may be needed on such lands but
the amount is not as large as for deeper ground water. Crop
returns are also reduced on such lands. While less water may
be needed in their present conditicn, these lands ﬁay require
larger amounts of water in the future if they should be suc-
cessfully drained., Examples of such lande occur under the
Redwood Lateral of the North Jordan Canal. The measured use

by this canal in 1938 was about 2 of the amount that would
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have heeﬂ expected for the same area if it had been fully
drained. About one-half of this area had ground water suf -
ficiently close to the ground to reduce the amount of suf-
face irrigation below that for ground water at 3 feet depth.
These lands having ground water at an average depth of 2 feet
probably had a water requirement of about 2/3 of that of the
same soile with ground water below 6 feet.

The areas of such ugdeained land with water tables
within 3 feet are limited although no defiunlte survey of their
extent is abailable. The present condition of these lands
may be improved by drainage although some of these lands have
such heavy soils that drainage may be difficult. linile their
presént use may:be-reduced: by théir present ground water don-
ditions it is considered that these lands are entitled to a
water supply adequate for their use Bhen drained. Thelir
water right should not be reduced becguse 6f their present
ground water condition.

In the estimates of the water reqﬁireﬁents of the lands
gserved by the Associated Canals no rgduction has been made
because of the elevation of the ground water. For all ex-
cept the low-lying lands with ground water within 3 feet,
actual use is not reduced because of the height of the ground
water; lands having ground water within 3% feet of the surface

may be drained and then reg uire a full irrigation supply.
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QUALITY OF THE IRRIGATION SUPPLY

The quality of irrigation water mgy affect the amount
of water used., While most irrigation waters are of suffici-
ently good quality so that their chamical content can be
disregarded, some waters contain sufficient alkalil that their
continued use may prove harmful to the crop and soll.

As Utah Lake discharges in all years there is 1little
tendency teward concentration of its waters by evaporation.
While a considerable proportion of the inflow is evaporated
the outflow does not become concentrated by evaporatlon
sufficlently to make its use undesirable.

The inflow to Utah Lake comes mainly from the larger
streams during their high water stages. Analyses of the
waters of these streams made by the Experiment Station of
the Utah Agricwltural College in 1916 and publizhed in
Bulletin 163 show their quality to be very good.

The outflow from Utah Lake contains more alkalis of
various forms than the inflowing surface streams. The anal-
yses in Bulletin 163 are limited to waters in the surface
streams. Drainage inflow is not included. The present in-
flow includes the Frovo sewer and the water used in the
mills of the Columbia Steel Co. There are also many drains
which discharge vérying amounts into the Lake., All of these
used and drain waters would be sxpected to have higher al-
kali contents than the surface streams although no system-
atic analyses of such waters have been made,.

The springs arising in Utsh Lake do not have glarge
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discharge but their quality differs somewhat in some cases
from that of the average lake water. Some analyses of such
springs are available.

The bed of Utanh Lake is composed of fine élay. The
depth varies from shallow margins to a maximum of about 15
feet. The Lake is exposed to wind action so that thorough
stirring takes place to the full depth. This results in the
whitish color of the Lake water, the clays taken into sus-
pension being ao fine that they remain in suspension with
little deposition until the water reaches the irrigated
lands.

While the Utah Lake water does not contain sufficient
alkali to make its use detiimental to the lands on which it
is used, its quality makes 1it advisable to use it more liber-
ally on lands containing alkali in order to prevent further
alkali accumulations. Fairly strong alkall waters may be
used successfully if drainage conditions permit some of the
water applied to pass through the soil and sufficient water
is used to result in enough drainage to carry off at least
as much alkali as the incoming water brings to the land. If
the drainage water has an alkall concentration 5 times as
great as the irrigation water then the irrigation should be
applied so that gt least 1/5 of the water used drains from
the land. On the drained lands under the Associated Canals
it is recognized that irrigation should be applied so as to
result in discharge from the drains. When drained such lands
are given larger amounts of irrigation than would be used

otherwise. That these problems can be anqhave been met is
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indicated by the present productivity of these lands after
having been under irrigation fop over 60 years.

The effect of the quadity of Utah Lake water was recog-
nized in Bulletin 163 which containe the following statements.

"There is a marked difference in the “mposition of Utah
Lake and the waters flowing into it. The waters entering
are low in salts and from 70 to 98% of the total salt carried
by the stream is in the form of bicarbonates of calcium and
magnesium, and in the Lake only 30% of the total salt is bicar-
bonate, Both waters contain large quahtities of sulphates
and chlorides, the Jordan River being slightly higher in
both con&tituents than is the water in the Lake. Tﬁe monthly
variation in the composition of the wmaters is great. During
June, 1916, the wat er contained 880 parts per million of
total salts, and in September of the same year it contained
951.0 parts per million. Both of these waters would carry
large quantities of injurious salts to the soil as may be
seen from Table XI."

"It is evident from these figures that the application
of one-acre-foot of these waters to the soil carries with
it over three-fourths of a ton of injurious 'alkalies.'
When we remember that many farmers use even three or four
times this quantity of water on their soils yearly we readily
recognize that the quantity of saline constituents carried
to the soil is going to make itself felt in ruined soil
sooner or later., Where the soil is light and fairly free
from soluble salts with a good under-drainage, the water may
be used without severe injury for a considerable or even

indefinite time if judiciously used. But when the soil is
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tight with poor underdrainage or already heavily charged
with saline material, the use of the water precents more
sefious problems. lioreover, it is guite possible that the
salts reaching the soil with an acre-foot of these waters
in the future will increase and not decrease."

The results of the analyses of %he waters of Utah Lake
and its tributares have been presented in a separate report.
In addition to the resulls of all of the earlier analyses
which were found, samples of inflow streams, springs in the
Lake and the outflow were secured during these investigations.
Present analyses show a more strongly alkaline water now than
in the samples taken in earlier years. In addition to an
increase in total salt content, changes have occurred in the
character of the alkali, represented particularly by an in-
crease in the sodium content.

The best basis for a conclusion regarding the suitablity
of the waters from Ytah take for irrigation is the actual
results of its use. This water meets all the requirements
of this test from the past results. The west side lands
receive no other irrigation water; these areas have been
irrigated for over 60 years and are still highly productive.
Some areas which became water logged becawe alkaline until
dmainage was provided. There are many examples of success-
fully reclained lands here where drainage has been provided.

While the present quality of these waters is not as
good as some earlier samples jndicate it has been it is still
fally usable. The increase in salt content and the change @

its character emphasize the comments in Bulletin 163. <These
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waters should be used liberally enough to be sure to main-
tain a downward and outward moisture movement so that at least
as much alkali is removed as is added in the irrigation

water., This is readily accomplised where there is natural

or artificial drainage and where the lands are irrigated so
that some percolation occurs.

The quality of the water of Utah Lake and Jordan River
justifysa claim for lamger amounts of irrigation use than
would be needed if better water was available and used. Some
percolation will occur on practically all of the soils irri-
gated here even with dareful irrigation practice. ,Eor the
use of the available water here from 0.5 to 0.0 acre feet
per acre per season larger use of firrigation water 1is advis-
able than would be necded where better water is used. The
maintenance of their productivity in the future 1is just as
essential to these lands and as much a part of their present

beneficial use as the p roduction of good present crops.

SURFACE WASTE

An item in the amount of water needed by lands is the
gsurface waste that may escape from the areas irrigated. it
is recognized that while careful use of water will reduce the

amount of such waste, all waste cannot be prevented.

A large part of the lands served by the Associated Canals
has fairly steep slopes. This makes it more difficult to

avoid surface wast’'e particularly on tue heavier soils.

Records of the amount of surface waste in this area are

limited. Observations were made in 1937 on the fields o8 the
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special investigations; the general amounts of such waste was
very small. ©Surface waste from one field or farm is frequently
used on lower lands.

Yeneral obeervations show that the local practice in
controlling surface waste fully meets usual standards of
practice., Water will occasionally escape from farms and
reach roads or other outleds. *uch waste is always noticed
and the impression created frequently exaggerates fts amount.

“ome drainage occurs from the areas served by the Asso-
ciateéd Canals. Such draingge includes water removed by sub-
surface drainage, both natural and artificial, as well as any
surfac4e waste that is not reused. ‘Ihis occurs particularly
on the east side of the valley where much natural drainage
collects in the lower local stream channels.

It is considered that local practice in controlling sur-
face waste meets required standards; that the amount of such
waste leaving the irrigated areas is not excessive under
usual local practice; that the standards used in this report
in estimat&éng the water requirements of these areas include
any surface waste that may occur with reasonable care in
handling water; that with such rates of use future surface

waste wili not be exqessive.

WATER REQUIREMENTS BASED ON SOILS

The water requirements of any area vary with the soll
texture. This has been recognized in many water right deter-
minations. Allowance for such variations requires a classi-

fication of the soils irrigated, estimates of the water re-
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quirements of each soil. <The total requirdfit can then be
based on the area and rate‘of use Of each soll.

Soile may vary widely within small areas, A iarge num-
ber of variations in soil texgure ususlly oceur in any large
area. In working out the water reduirements based on a soll
classificétion it is essentlial for practical purposes to
group soils having similar water requirements. The usual
gsoll survey as practised by the U. S. ﬁept. Agric, segregales
soile on the basis of their origin as well as ghek# texture.
Differences in origin are not important in relation to water
requirements and soils of different origin but similar tex-
ture can be combined.

The unpubliehed soll survey of this area has bedn made
available for use in this work. The field sheets recognlize
66 soil types. iany of these are further divided into phasges
g0 that a total of 400 separate segregations are included in
the table of textual descriptioms.

These ane'grouped in the soil survey into 27 series.

The separate phases recognized have areas farylng from 4 to.
11,777 acres with two segregations of wet and of rough land
including over 20,000 acres. It is probable that this number
of segregations will be reduced in the final published soil
Survey of thls area.

The area covered by the soll survey is much larger than
that served by the Assocliated Canals. The larger number of
the agricultural soils segregated by the soll survey are

found within the Canal served area, however.

For the soil numbers shown on the soll map, the #tah
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Agric. Exp. Station has also furnished a soil description
consisting of the soil profile to a depth of 6 feet. These
were examined and soils having similar texture grouped into
classes having different amounts of estimated water require-
ments. ?he gpoups used were those having water requirements
of 3.0, 3.5, 4.0, 4.5, 5.0, and 6.0 acre feet per acre.
These rates of use represent the writer's conelusions on

the reasonable water requirements for these soil groups
based on the results of the local records secured in these
investigations, past records of canal use and his general
experience in similar work in other areas. The soil pro-
files of the soil survey were compared with the weiter's

omm field observations of the same soils. Only those soils
found within ghé areas served by the Associated Canals were
included in these groups.

The general segregation of soils into the groups having
the different rates of estimated reasonable use are shown in
Table 9. This table does not show the areas of each soil
and consequently does not indicate its relative importance.
Some of the soils listed are shown @n the soil map for only
small ameas and are not important. The soil numbers used
are those of the advance maps and descriptions furnished by
the Utah Agricultural Experiment Station and are subject
to revigion in numbers and names. The same physical descrip-
tions will remain, however.

Profiles of typical soils in the different water re-
quirement groups are shown in Figs. 1 and 2. These are gen-

eraddy the soils in each group representing larger areas
under the Associated Canals.



-59~

TABLE 9: SOILS HAVING DIFFERENT AMOUNTS OF ESTIMATED
REASONABLE WATER REQUIREMENTS.
Soil Numbers used are those shown on advance field sheets

of the Soil Survey.

Soils having a Reasonable Water Requirement of Acre-feet per Acre

2.0 3.5 4.0 4.5 5.0 6.0
5 5P 36, 36D 6L 53 7 2, 2L
5t 36R 12, 12D h 9 2C, 26
6, 6D 38, 38D 14, 14D 350D 11 4, 4C
14h 38n 16, 16D 43h 17, 17D TG
15 41 20, 20D 44D 18 8
29, 29D 46h 23 46, 46L 20G 10
30, 20D 49 26, 26D 54, 54D 21 13
39 56h 31, 3P 55 24, 24D 17G
41h 32D 56 24c&s 25
42h 35, 35D 56D 28, 28D . 27, 27¢
50h . 42, 42D 43, 43D 37, 3TE
42E 45 3TR
48 47 40
50, 50D 486G 42G
51 S4E 43G
52 60
935, 538
ar
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SOILS HAVING AN ESTIMATED REASONABLE
WATER REQUIREMENT OF 3.0 ACRE FEET PER ACRE

These solls consist generally of a medium heavy to
heavy surface sé il underlain with a heavy subsoil. It in-
cludes the soils 5, 6, 14h, 15, 29, 30, 4lh, 42h, and 50h
of the Soil Survey. The letter h designates a heavier phase
of the soil of the same number. So0il 29 occurs on the largest
area of this group, the areas of the other solls are all
relatively smsll. Jhere are other soils having a heavy sub-
80il that are not included in this group due to the lighter
texture of their surface soil.

Soil 29 is one of the soilsjin this area developed from
old lake-laid deposits of fine texture. The top soil is
calcareous and a layer of high lime coneontratioh may occur
at a depth of about 18 inches. The lower suboil is gener-
ally a blocky clay with both vertical and horizontal cleavage,
locally called Joint clay. #Soil 29 is deseribed as a heavy
silty clay loam or silty clay surface underlaid with the
joint clay at about 36 inches. Soil 5 is a clay loam sur-
face and heavy subscil. ©9oil 6 1s a silty clay loam or clay
with a clay subsoil. Soils 5 and 6 are located on the poorly
drained bottom lands along Jordan River and its tributaries.
Soil 14h is a heavy phase of Soil 14; So8l 14 has been included
in the 4.0 acre foot group of soils. Soil 15 1is a gritty
clay loam. Soil 30 is also a slity clay loam with an over-
wash of graddtic sufface material. Soil 42h is a heavy phase

of Soil 42 which 1s a loam. Soil 50h is a heavy textured
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phase of Soil 50 which is a silt loam placed in the 4.5 acre

feet group. Profiles of Soils 5, 6, and 29 are shown in Fig. 1.
This group of soils require the least water of any of

those occurring in this area., Their heavy surface soll retards

penetration but generally the surface 1s not too heavy to

permit a good depth of irrigation to be applied. No fieldse

in this group were included in the 1937 investigations and no

direct records have been secured of the amount of water used.

By comparison with other soils of lighter texture it 1is con-

cluded that this group can be adequately irrigated with a

use of 3 acre fset per acre per season.

SOILS HAVING AN ESTIMATED REASONABLE
WATER REQUIREMENT OF 3.5 ACRE FEET PER ACRE

This group 1s intermediate between the goile in the 3.0
and 4.0 acre feet per acre groups. It represents a rather
fine degree of d#éstinction. BSolls too coarse to belong in
the 3.0 acr? feot per acre group would usually be placed in
the 4.0 group. There are a few solils described in the Boil
Survey which fall properly in this group and it has been
used. Their area is relatively small. The 3.5 acre feet
per acre soils differ principally from the 3.0 group in
having a lighter textured subsoil. The surface s olls are
medium to heavy with generally medium subsoils. I t includes
solls 36, 38, 41, and 49. Profiles of these four solls are
shown in Fig. 1. These soils have been formed from the coarser

marginal lake deposits. 011836 1s described as a silty clay
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loam becoming silt loam to sandy loam below 3 feet. The

heavier phases of Soils 46 and 56 are also placed in this

group.

SOILS HAVING AN ESTIMATED REASONABLE
WAFPER REQUIREMENT OF 4.0 ACRE FEET PER ACRE

This rate of use has been applied to four groups of
g0il that have similar water requirements. The soil differ-
ences in these groups balance in relation to their irrigation
needs 80 that their seasonal use is ®qual. These groups are
1- Soils with medium surface soils and heavy subsoil of

platy or joint clay.
2- Soils of generally medfum texture.
s Soils of medium texture underlaid with porous tufa or

travertine.
4 S0ils of medium texture underlaid with cemented gravel.
The largest areas of these groups falle in Number 1 as des-
cribed above.

The first group of these soils includes soils 12, 14,
16, 31, 32, 35, and 52. Of these soils 14, 16 occur on the
largest areas under the Associated Canals. Profiles of soils
14, 16, 31, and 52 are shown in,%igs. 1 and 2. Severgl of
the figkds used in the 1937 investigations fall in this group.
These include parts or all of the Jensen, Hill, Gardner,
Nelilson, and Lozos areas.

Soil 14 is developed from old lake bed deposits and has
a joint clay subsoil; it is described as a silty clay loam
of cloddy structure, the upper subsoil being a silty clay

streaked with white carbonate and rather compact and platy.
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The deeper subsoil has a hard platy stfucture. Soil 16 has a
friable granular loam surface underlaid with a heavier sub-
soil which becomes a jointed clay with more orélese twisted
vertical seams and plates at a depth of about 30 inches.
S0il 12 is a loam with a clay subsoil and so0il 31 is a gritty
loam over a similar platy clay subsoll, Soil 32 ie a loam
with a subsoil similar to that of soll 14; soil 52 1ls a fine
sandy loam with a clay subsoil. BSoil 35 is a loam or clay
loam with a clay below 4 feet depth.

The heavier subsoils of this group might be exp ected
to retain moisture effectively; resuits on the experimental
fisads, however, showed that frequent irrligations were reguired
and that the total measonal requirement placed these solls
in this group. Such results apply particularly to Soils 14
"and 16 which are represented in several of the experimental
fields. |

The second group includes soils 6L,'26, 42, 48, 50, and

=z, Of these soil 42 has the largest area. Profiles of soils

26, 42, and 50 are shown in Fig, 1. Parts or all of the
Sjoblom, Day, Mabey, Mackay, and Asarco flelds of the 1937
investigations are on these soils.r

P01l 42‘18 a loam bgcoming a very fine sandy loam below
3 feet; s0il 50 is a silt loam with a loam subsoil. “oil 26
is a gritty sandy loam becoming compaet at about %% feet;
the deeper subsoil varies from a clean sand to fine lake-laid
sediments. Soil $3 is a deep surface phase of soil 38 and
will require somewhat more water than soil 38 which 1s piaced

in the 3.5 acre feet per acre group. Soil 48 is mariable,
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having surfaces soils of loam to silty clay loam with a gen-
erally silty clay loam having gravel at about 4 feet.

The third group of s80ils having am estlmated water re-

quirement of 4.0 acre feet includes Soil 20 and small areas

of Boils 57 and 58. Soil 20 is on areas developed from old
spring deposits or calcareous tufa; it congiets of a stony
or gritty loam with such tufa at 13} td 2'., At depths of abat
3 feet the tufa 1s underlain with gravel ar boulders. 'Soil
57 is a silty clay loam underlaid with lime hardpan; Soil 58
is a loam over tufa.

The Ridd field, on Soil 20 used in the 1937 investigations
is used in this group. A profile os Soil 20 is shown in Fig. 2.

The fourth group of the 4 acre foot per acre classifica-
tion consists of Soils 23, and 51. Soil 23 is a silty clay
loam with a cemented ep lime coated gravel at depthe of 2%
to 3 feet. Its profile is shown in Fig. 2.

These groups of soills having an estimated water require-
ment of 4.0 acre feet per acre pepresent the average or med lan
soils in this area. There are umore gsoils included in this
group and they represent a larger part of the area lrrigated
under the Associated Canals than the solls having other
amounts of water requirement.

Four acre fest per acre delivered is larger than the
average watér requirement in some areas where conditions are
more favorable. This amount of use £6r these solls 1s sup-
ported here by the local conditions and the results of our

own investigatilons,
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SOILS HAVING AN ESTIMATED REASONABLE
WATER REQUIREMENT OF 4.5 ACRE FEET PER ACRE

This is another intermediate group of small total area;
the soils placed here could be placed in either the 4.0 or
5.0 groups without materially affecting the total results.
This group includes soils of generally medium to light tex-
ture. The goils in this group include soils 33, 34, 350D, 43h,
44D, 46, 54, 55, and 56. Soil 56 has the largest area. Pro-
files of soil 54 and 56 are shown in Fig. 2.

Soil 43h is a slightly heavier phase of soil 43 which is
a deep loam, Soil 44 1s a loam with a lighter subsoil. 3Soil
46 is a silty clay loam with a clay loam subsoil. Soil 56
is a deep silty clay loam.

Of the fields included in the 1937 ivestigatlions the
idprgan area consists of soil 56, and $he icKean field of soil
54. The Melson fleld is a mimture of soils 14 and 47, with
an average reasonable use of 4.5 acre feet per je®s although
these two soils fall in the 4.0 and 5.0 groups respectively.

From its texture soil 56 might be placed in groups hav-
ing smaller water requirements. The results on the ilorgsg
field indicate that some areas of this soil are of lighter

texture than the type description.
SOILS HAVING AN ESTIMATED REASONABLE
WATER REQUIREMENT OF 5.0 ACRE FEET PER ACRE

This group includes the lighter textured soils in which

the propertion of gravel is generally smaller than 1in those
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solls classified as gravelly types. It includes Soils 7, 9,
11, 17, 18, 20G, 21, 24, 24c&s, 28, 43, 45, 47, 48G, and 54E.
Soils 43 and 47 have the largest areas in this group; pro-

files of these soils and s0il 7 are shown in Fig. 2.

S0il 7 is a coarse aandy loam with a coarse sand sub-
soil, So0il 17 is a granular and gritty loam becoming gravel-
ly with a loam filler at about 1 foot depth and a gravelly
coarse sand at 18 to 30 inches depth. Soil 24 is a fine
sandy loam becoming gravelly at about 2 feet depth. Soll
24c&s is a slightly coarser phase of Soil 24, 8oil 43 is a
deep gravelly loam; the surface s0ll of loam is usually over
2 feet in depth. Soill 45 is a lomm with a sound subsoil;

Soil 47 1s a gravelly loam.
Parts of the Gardner and Winder fields of the 1937 in-

vestigations are indluded in this group.

SOILS HAVING AN ESTIMATED REASONAELE
WATER REQUIREXENT OF 6.0 ACRE FEET PER ACRE

This group includes the areas having the largest water
requirement considered to represent a reasonable use in this
area, It includes the coarser textured types of moil requip-
ing frequent irrigation wﬁich are diffacult to cover without
large percolation losses.

This group includes Solls 2, 4, TG, 8, 10, 13, 17G, 25,
27, 40, 42G, 43G, and 60, The largest areas are in Soils 2
and 37. Profiles of solils 2, 27, and 37 are shown inh Fig. 2.

S0il 2 is a friable fine sandy loam with little change
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with depth. ©So0il 7G is a coearse gravelly sand., Soil 27 is
. a gravelly fine sandy loam with a gravelly loam subsoil below
1 foot depth. Seil 37 is a gravelly loam with usually over
50% gravel. Soil 42G is a gravelly phase of Soll 42 which
18 a granular loam., Soill 43G 1s a deep loam with gravel.

The Godfrey and McDonald fields of the 1937 investiga-

tions were on Soil 2.

CONVEYANCE LOSSES

The Associated Canals operate their main Canals and
deliver water to their users at the canal bank, Laterals
are built and operated by the landowners under each lateral.
Conseguently cenveyance losgsses fall into two classes; those
in the main canals and those in the laterals.

The Canals are well constructed and fully representa-
tive of usual good practice. Utah Lake water contains a fine
whitish clay which remains in suspension through the canals.
Seepage from the canals and some settlement of this clay re-
sult in coating the canals with a fine layer of relatively
tight c2ay. When Canals are not cleaned for scme time they
become well seal?d with a relatively small conveyance loss.
Weed growth requires occaslional cleaning even if the volume
of silting is small. ©Sueh cleaning dlsturbd the clay seal
and results in increased loss until further sealing takes
place.

Records of conveyance logs are limited. There are some

early figures of general losses and some test runs were made
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as a part of these investigations.

LOSSES IN MAIN CANALS

The following list represents the avallable records of

the conveyance loss in the main canals.

Canal % Convey-
Utah and Salt Lake

17.2

11.65

8.75

South Jordan

20,0

14.5
North Jordan
East Jordan

17.0
City Canal

12.0

gSource of Information

Resulte of measurements by
illigan in 1933.

Results of measurementa by
Gardner and Holt, July 28, 1938

ileasurements Sept. 6 & T, 1938
Gardner, Holt, and Morgan

Genersl basls used by the
superintendent in dlstributing
water to laterals.

Measurements Aug. 24-26, 1937,
by Gardner and Nellson.

No direct records. Estimated
loss 15%

Quotation from Kenneth Borg by
Gardner.

Towler quoted by Gardner; applies
when not influenced by surface
waste from higher lands.

In his repert on the measurements on the Utah and Salt

Lake Canal on July 28, 1938, ir. Gardner included the fol-

lowing comments.
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"Phis loss appears too low considering other canal losses
in the valley and especlally in relation with the South Jordan
Canal. This small loss might, however, be accounted for by
virtue of the fact that it has been several years sinee the
bottom of the canal has been disturbed., There are checks in
the canal at frequent intermals which retard the velocity and
permit the finer sediments usually carried in suspension in
the water of the canal to preeipitgte. These fine materials
have a decided tendency to seal the canal. During the past
few years there have been several floods reach the canal which
no doubt carried large quantities of fine silt, the most recent
flood being last spring. This flood carried materials from
a Tailings Pond above the canal and deposited several thousand
yards of fine clay like material in the canal bed. It was
necesgsary to remove some of this deposit with a drag line.

The remaining material was gonveyed down the ecanal and probably
alded in further sealing. If it ever becomes necessary to
agalin disturk the bottom and sides in cleaning operations
greater losses might be anticipated.™

ir. Gardner summarized the conditioms en the South Jordan
Canal in hks report dated Sept, 22, 1937 on the seepage measure-
ments made in August 1937 as foilows.

"In this investigation careful measurements were made
and wherever possible results were checked with different me-
thods of measurement. The flow at the head of the canal was
for ail practical purposes constant. The results were as would
be expected so far as loss was concerned. The section from

the Head to Becksteagd Hollow is constructed largely in cut on
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a side hill in gravel, of very coarse texture and a heavy loss
would be expected,.

"The section from Bsckstead to Brigham Creek is mostly
cut through relatively level country except a short distance
near the South Jordan meeting uouse. Borings through this
section revesl that clay subsoil predeminates. The section
from Brigham Creek to the end of the canal is cut through
sand and around what is known as the sand ridge which, as at
the Head, allows free passage of the seepage water away from
the canal.™

The losses found ware as follows, :
sec, ft.
Head to Beckstead Hollow 11.31
Beckstead Hollow to Brigham Creek Flume 1.43
Brigham Creek Flume to end of canal _5.43

18.17

The diversion was 126.20 sec. ft. and the total loss 14.5%.

LOSSES FROM LATERALS

Mr. Gardner made a few measurements of losses from lat-
erals on the South Jordan Canal, and lir. Kenneth Borg has
similar records on the East Jordan. It 1s understood that;iﬂ
City has records of loss on some of thelr deliveries but these
have not, as yet, been secured.

Mr. Gardner has reported as follows on hils measurements

on the South Jordan system in August 1937.

"another investigation was conducted on the South Jordan
canal to determine the loss in the laterals from the canal to

the lowest diversion thereon. Although these results are not
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conclumive, they indicate that there 1is a heavy loss in the
laterals. Some laterals badly grown to weeds and constnucted
partially on fill showed extremely hesavy losses. The Jackson
weir showed 2.59 c.f.s. near the canal while £ of a mile below
the measured discharge was 0.82 c.f.s. The Drake welr showed
4.%2 at the head and 2.18 one and § mile ¥low. We have on
the Cannon weir a Parshall flume approximately one mile below
a similar Parshall flume installed near the canal by the
canal company. Several checks between these two flumes show
that the loss in the ditech is about 0.25 sec. ft. per mile.
This ditch, however, is well kept and on a relatively steep
gréée.“

Mr., Kenneth Borg has made meagurements of losses 1in some
of the laterals under the East Jordsn Canal. His report for
1938 gives the loss for three dates on the Spencer lateral
of 32.5, 40.5, and 26.8%; on the Nelson lateral of 37.0,
34,7, and 23.4%; and on the Gelta lateral of 31.5, 33.%2,
15.6, and 9.0%. |

In the measurements of the water used under selected
laterals in 1938 and 1939, the water delivered was measured
at the neads of the laterals. NoO separate measurements of
lateral losses were secured but estlmates were made basged on
general'judgment. The amounts of estimated loss used for the
latérals in this work were as follows.

Utah and Salt Lake Canal |

Bluffdale Lateral 15 to 20%
Winder Lateral 10 to 15%
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South Jordan Canal
Harker Lateral 10 to 15%
Drake Lateral 15%
North Jordan Canal
Redwood Lateral 10%
Rupp Lateral 10%

East Jordan Canal

Sandy Lateral 10 to 15%
Atwood Lateral , 10%
CONCLUSIONS

While the records of conveyance losses are not as exten-
gsive as might be désired, the results avallable are generally
consistent. The following amounts of conveyance loss in the
main canals are considered to represent the probable loss and
the amounts which should be used in determining the water

requirements of the Associated Canals.

Loss in Main Canal of the: Conveyance Loss in %
of the Water Diverted:
Utah gnd Salt Lake Canal 15%
gouth Jordan Canal 15
North Jordan Canal 15
East Jordan Canal 37
City Canal 12

These amounts of loss are conservative. At times fol-
lowing canal cleaning they will be exceeded. lleasurements
under present conditions probably represent about the mini-
mum losses that may occur on these canals as none have been

thoroughly cleaned recently. The City Canal should be entitled
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to its own loss without reduction for any waste it may receive
from higher lands. It cannot dppend on the occurrence of such
waste and its own requirements are not reduced permanently

by its occasional occurrence.

All of these rates of loss are relatively low for the
conditions under these canals. The loss used for the Utah
and Salt Lake Canal represents an average of about § of 1%
per mile. Canals carrying 200 second feet in meddum soils
usually lose about 1% per mile and in heavy gsoils about % of
1% per mile. The soils along this canal are not heavy. The
results of the measurements in 1938, while correct for the
time of the measurement, are considered to represent a more
favorable condition than the average and to be less than this
canal can expect to secure for average conditions.

As the water requirements for the lands served have been
worked out for the amounts to be delivered to the land it 1is
necessary to use a value for the loss in the laterals. There
ie little definite record material on which to base estimates
of the losées in the laterals.

Fach of the Associated Canals serve lands in a generally
narrow strip so that laterals are usually less than 2 miles
in length. Losses are probably 10 to 15 per cent with some
exceeding these amounts., For well maintained laterals the
average loss is probably about 10 to 15 per cent of the deliv-
ery to the lateral; the loss in terms of the diversion at the
head of the canal will be somewhat smaller. ©Some of the areas
served by the City Canal are further from the main canal.

This with the coarser soils in some of such areas justifies

using a larger lateral loss on this system.
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These estimates can be combined to give the following

total conveyance losses for each of the Associated Canals.

Conveyance Loss in Per Cent

In Main In later- In Later- Total of

Canal al of del-al of di- diversion

Canal ivery to version at head of
Laterals at head Canal
of Canal

Utah and Salt Lake 15 10-15 10 25
South Jordan 15 10-15 0 25
North Jordan 15 10-15 10 .25
East Jordan T 10-15 10 27
City 1@ 35 ;) 25

These results are relativeégy favorable. Losses from
the diversion to each farm of 25% for canals of the lengths
required here are lesst han are found in many systems. These
losses can be supported as representing results with a good

gstandard of earth ditch construction and maintenance.

PAST DIVERSIONS

Use on the areas served by each of the Associated Canals
began over 50 years ago. While no detail records have been
found of the areas served in the earlier years, the canals
were built to capacities similar to their present sizes and
to their present lengths. In Salt bake City v Gardner 114
Pac 147 in 1911 the court foundthat in 1882 the plaintiffs
(the present Associated Canals) had built canals with com-
bined capacities of 828 sec. ft. This is similar to the capa-

city now used for irrigation. There have been some enlarge-
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Associated Canals for Seasons - November to

Octobevr.,
Acre-Feet per Season
Utah
: and | East South  |North  |Total for| City  |Total for
Period Salt Jordan | Jordan | Jordan <4 Cana 5
Lake Canal Canal Canral | Canals Canals
Canal
1907~-09 | 73760 | 31950 | 40320 /(520 J62550| 11350 |173900
19210-14 | 87510 |41660 |41420 |Rooé0o |/970650 | 155R0 |RoO&170
1915-19 | /o540 |25340 (42730 |/7770 |19/080 | /15270 |Roé&350
|9R0-R4 | 123770 | 50580 | 44710 | 17570 |R364630| /6510 |R§3140
|925-~2F | 79040 374460 | 39170 | 15670 |171340|R9830 |Roll70
1930-35 | 45050 |R3870 |RR500 | /4480 |/105900|R7600 |133500
1936 47220 |R4790 (3010 |/9530 |/I2l1650 {33590 |/55240
1937 41780 |34500 |36600 |R1560 |/54440|44240 |]198680
1938 | 65890 |39!190 | 38250 |210R0 (164350 |43860 |208RI0
1939 66370 | 408577 39031 |21020 (/67000 |45750 |RIR750
1940 |60R224 |35550 |35400|31376 |/6R550|53R50 |215800
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ments made under exchange agreements which do not affect the
capacity for irrigation of the lands directly served by each
canal.

No records have been found of any extensions of the pre-
sent canals., Each canal appears to have been built to cover
the area now served at the time of the original construction.

While there are no detailed records of the areas actually
irrigated in the earlier years, these areas appear t0 have
been the same aress now served and the early records of diver-
sion have been assumed to apply to an area equal to that now
irrigated.

There are some grounds for a conclusion that the areas
served in the earlier years may have been larger than that
served in recent periods. Drainage has been required on much
of the land served. Between the time when the need for drain-
age developed and its actual construction some land may have
gone out of cultivation. Drainage has been provided now for
lands needing it within the main areas and suchvlands are
restored to use. There are some lower lands not now irrigated
which may have been served in the past.

The differences in the area served are not large enough
to reguire adjustment of the past diversions for changes in
area. The actual diversions have been taken as representing
the use on the areas now served.

In congidering past records of diversion in relation to
the water requirements of the lands served, selection of the

records representative of the needs of the lands 1is required.

Diversions in 1935 or other years of shortage do not measure
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irrigation needs. Diversions 30 years ago may be indicative
of use then but may be of little help in estimating present
needs after drainage has been provided and crops may have
changed. For purposes of comparison , different periods have
been selected. These represent means for consecutive five-
year periods in order to reduce the effect of annual variations.
These periods are as follows., Each season is from Nov., 1 to
Qet.,. 21.
Period
1907-09 Winter diversibns are not recorded prior to 1907,
It is understood they were zero. Records prior to
1907 were not included in thés summary.
1910-14 For each of these five year periods the water sup-
ig;g:éz ply available was generally adeguate,
1925-29
1930-35 This six-year period was used to span the main years

of deficient water supply.

1936 These years were used separately as they represent
1937

1928 recent practice and are the years in which more
1959

1940 information on use is available.

The results of applying these periods to the records of
diversion are shown in Table 10. Table 10 shows only the diver-
sions by each canal for its own lands. Allowances have Peen
made for exchanges between canals. The results shown do not
represent the total diversiong by these canals where diver-
sions for other uses were also made.

The City Canal has been shown separately of the other
four canals as it does not supply water for the full require-

ments of the lands it serves. The diversions by the City



Table |1 - Monthly
Associated Canals for Irrigation Only for Selected

o

Distribution of Diversions by

Years. In Per Cent of Total for the Season.
Totlal
Canal Apr | May |June |July | Aug |Sept | Oct Diversion
Apv:—ﬂat
Jtah+Salt Lake
1923-R4 4.0 1B 184 | Ro.5 19.6 /5.1 52 |90479
J929-30 /0.8 178 | 209 | 19.6 /6.6 137 | 0.6 |71140
1936-37 o 23.3| 190 19.0 /8.0 /6.2 4.5 | 61729
1937-38 40| 157 | RR4 | 184 /7.0 1521 7.4 |6536l
1938-39 26| 204 M8 | /69 16.9 4.2 3.2 |67518
Mean £ /18 20 /19 18 /5 4
Eas? Jordan ;
192 3-24 (74 173 /6.5 &7 |- ROR 19.R &) |5/264
/9R9-30 2a | /63| 256 | RIR /2.6 16.1 0.3 |33786
1936-37 o el 176 | 2od]| ElO 183 | 6.1 |34452
1937 -38 (o) 97| 2,7 | 224| Rog| 187 | 6.6 |38%40
1938-39 39 21.3 186 204 | 19.1] 4.8 1.9 |40518
Mean / 16 Ro F 20 17 5
South Jordan
192324 2.8 17.8 9.7 | RlL4 | Roé B 44. |\40873
19R9-30 65| /&R 217 | Rl4+ /8.1 177 /4 |36866
1936-37 0 2o0.0| 198 | Ro.é6 | Ro.7 15R 3.7 |36é00
1937-38 o.l 153 219 | Roe | 179 185 | 5.7 |37778
1938-39 4.1 2.0 3| 2oé | 197 /3.2 3] |38714
Mean 2 18 2 | 2 Ro /5 4
Lity Canal
/923-24 o 1521 219 | 238 | Rere | /57 | 0.5 |/9568
/929 -30 99 | /69| 205 | Roé | /85| 3.7 o 19617
1936-37 (o) 67| 1492 | ’4.6 | Ré.] 237 | 4.0 |Ro4or
1937-38 3.5 96| 131 | 237 | 247 189 6.5 |Rooss
/938-39 35| <49 IEP | 213 | 1.3 /6.1 A1 JRoI
Mean 3 2 /8 Z3 23 18 3
North Jorda :
1923 -24 i o 206! Ro7| Roe| Ro3 |12a | 49 | /9602
1929-30 &51 2] &5 | RIZ} (80 12.6 o 1696 1
1936-37 7 128 RoOO )7.5 | 198 )7.5 | 74 |21775
/93738 o 40| RlL5 | 167 17.9 (82| 11.7 |RIoRO
/938 -39 O RoO.1 /6.5 le.7 /&1 )65 | 1.4 |23457
Mean I 18 20 19 19 ERER
Meanof All| 3 | 17 | 2o | Ro | 19 /6
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Canal are less than the water requirementsof the lands re-
celving water from this system.

The results in Table 10 show that use in recent years
when water was avallable is fully supported by the records
of use in earlier years. The total use has exceeded 200,000

acre feet per year when water has been available.

HONTHLY IRRIGATION DEMAND

In setting up the water requirements for any irrigation
proflect it is usually necessary to show the total seasonal
requirement in acre feet and the maximum rate at which water
will be required at any time. The first item represents the
volume of water needed per season and the second determines
the size of the canal needed.

For water supplies secured from storage where the water
is on hand and can be drawn as used the rate of monthly demand
is leses important than where the canal depends on direct stream
flow and the demand has to be adjusted to the time of occurrence
of the run-off. Utah Lake permits ther equirements of the
Associated Canals to be taken as desired and the seasonal
distribution of the demand is relatively less important than
it 1s for usual conditions. Such manthly demands are needed
in connection with matters of pump capacity, water supply
sttdies of Utah Lake, etc. The records of use furnish an
adequate basis for determining the relative demands of the
Associated Canals in different months.

donthly demands can be derived by different methods.

The proportion of the area in each ceop can be estimated and



B2

the time and amount of its demand determined. The total
demand can then be computed. This method may need to be used
in forecasting the dewmand Bor new Bystems where there is no
record of actual use. Where there is a long record of actual
use, such use represents an adequat% and convenient basis for
determining the relative monthly demand. Such records are
avallable for the Associated Canals. By selecting years in
which the use was not limited by shortages in supply, the
natural crop demands can be derived from the recofds of ac-
tual use.

Local practie héa fixed the irrigation season from April
to October. Pumping usually begins in April and may be de-
layed to May 1 in some years. Fumping is usually ended for
irrigation by Oct. 15 although a small amount of later draft
may occur for use by the Utah-Idaho Sugar Co.

The records of the diversions of each of the Associated
Canals from 1901 to date have been assembled in a report en-
titled "Diversions by the Associated Canals, 1901 to 1939, "
prepared in April 1940, In this report the records of each
canal were segregated to show diversions for irrigation separ-
ately from those for other purposes Or areas such as the use
by the predecessors of the Kennecott Copper Co, or for irri-
gation through the East Jordan Canal by the Drgper Irrigation
Company.

. The Utah and Salt Lake and the South, East, and North
Jordan Canals supply all the irrigation that is used by the
lands which they serve., The City Canal delivers a supply to

land that may also receive other water and its draft on Utah
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Lake and Jordan River does not represent a full irrigation
service or a complete natural demand. The lands served by
the City generally get their earlier season supply from other
sources.

While some winter diversions are shown in'the records
8f these canals, they aré usually small except when Utah
Lake is spilling. It is assumed that there will be no diver-
sions from the Lake from November to March in any year when
the water supply is limited.

From the report on canal diversions by each of the As-
sociated Cathals the monthly distribution for the irrigation
use only was computed for five selected years. One year
(1923-24) was selected as representing conditions well before
recent shortages; 1929-30 as a year just before recent short-
ages, and the three years 1936-37, 1937-28, and 1938-39.
These last three years represent conditions following the
mopst of the recent shortages but were years without direct
shortage. The earlier years were included as there may have
been some changing of crops during the years of shortage.

The resalts are shown in Table 11.

As usual the monthly distribution of use is not uniform
in the different years but a rounded mean can be derived
which represents the probable seasonal use closely enough
for the purposes of water supply studies. Placing draft
earlier or later in the season affects the water supply study
on Utah Lake only as it shifts the evaporation. Delaying
draft late in the season would result in a somewhat larger

average area of evaporation for a longer time but the differ-
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ence would be small in relation to the tetal amount of inflow
to the Lake.

From the results for each of the five canals a general
mean was derived. While the mean for each canal waries some-
what the differences do not justify weighting each result to
secure the average for the total draft. From these results
the monthly percentages which appear to be representative of
the probable draft from Utah Lake for irrigation by the Associ-
ated Canals have been selected. Use for other purposes is
assumed not to occur excépt when surplus water may be available.

From the records in Table 11 the following distribution
of monthly demand has been selected as representative of the
average use by the Associated Canals for irrigation. This
is considered to represent a normal irrigation demand for

the crops and climate 8f this area.

April 2%
ay 17
June 20
July 20
August 19
September 16
October S
Total 100%

In the thesis of Jacobson and Peterson on Utah Lake,
prepared in 1932, the monthly demand shown below was used.
This work was done with the assistance of the U. 5. Bureau

of Reclamation and should reflect their views.
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liay 17%
June a7
July 24
August 18
September 10
October W
Total | 100%

These results differ from that derived from the Associated
Canal records by having a relatively larger use to July (68%
as against 60%) and a correspondingly smaller use after July.
The U.S.B.R. results would be representative of practice

where the water supply was not fully reguddted by storage and
had to be used as it came in the earlier part of the season,
The r esults derived from the Assotiated Canals' actual records
are considered to be a better basis for use in studying their
draft on Utah Lake than these figures from the U.S.B.R. These
U.S.B.R. results would be better adapted for systems using
the inflow streams above Utah lake where their water supplies
are gess fully stored than is the case for those using water.

from Utah Lake,



