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English-to-Metric Conversion Factors

Most numbers are given in this report in English units followed by metric units.
The conversion factors used are shown to four significant figures. In the text, however,
the metric equivalents are shown only to the number of significant figures consistent
with the accuracy of the number in English units.

English Metric
Units Units
(multiply) Abbreviation (by) (to obtain) Abbreviation
Acre-feet acre-ft 0.001233 Cubic hectometres hm?
Cubic feet Cubic metres
per second ft3 /s .02832 per second m?/s
Feet ft .3048 Metres m
Inches in 2540 Millimetres mm
Miles mi 1.609 Kilometres km
Tons 9072 Metric tons t

Water temperature is given in degrees Celsius (°C), which can be converted to
degrees Fahrenheit (°F) by the following equation:

F=18(°C)+32






MODEL FOR EVALUATING THE EFFECTS OF DIKES ON THE WATER
AND SALT BALANCE OF GREAT SALT LAKE, UTAH

by

K. M. Waddell' and F. K. Fields!

ABSTRACT

A model was developed for predicting the water
and salt budget for various diking options in Great Salt
Lake.

The water budget was computed for 1-month
intervals during a base period of 1931-73. The storage
change (AS) during each month of the base period was
computed from a budget of surface inflow (Is),
ground-water inflow (Ig), precipitation on the lake
surface (Ip), and outflow from evaporation (Oe), where
AS=1s+ Ip - Oe.

By knowing the changes in storage, a prediction
of altitude can be made from known altitude-volume
relationships.

The total annual inflow to Great Salt Lake
ranged from about 1.5 to 5 million acre-feet (1,849.5
to 6,165.0 cubic hectometres). The Bear River
contributes the largest percentage of the measured
surface inflow.

The total annual outflow from the lake
(evaporation) ranged from about 2.2 to 4.0 million
acre-feet (2,712.6 to 4,932.0 cubic hectometres) during
1931-73. The average annual evaporation was 2.98
million acre-feet (3,674.3 cubic hectometres) or 45
inches (1,143 millimetres) per year.

The model provides for nine diking options.
These include combinations of eight areas east of a line
joining Antelope Island, Fremont Island, and the
Promontory Mountains. Another option includes the
part of Great Salt Lake that lies north of the Southern
Pacific Transportation Co. causeway, which divides the
main body of the lake into north and south parts.

The model treats the salt balance of the diked
areas from the standpoint of an inflow-outflow balance
with complete mixing, and no allowances are made for
any stratification or chemical changes due to inter-
action with the sediments or solution of entrapped
brines or residual salts. Because the degree of
inaccuracy created by these assumptions is not known,
the concentrations predicted by the model should be
regarded not as absolute but as relative indexes by
which to compare various diking alternatives.

! Hydrologist, U. S. Geological Survey.

INTRODUCTION

The concept of diking parts of Great Salt Lake,
Utah, has long been considered as a means of
controlling the salinity of the lake for more efficient
salt production, of providing freshwater for recreation
and other uses, and of controlling the annual fluctua-
tion of lake levels in order to prevent flooding and
inundation of evaporation ponds adjacent to the lake.
The State of Utah has considered alternatives for the
development of the resources of Great Salt Lake, and
diking was one of the alternatives considered. The
purpose of this study was to develop a digital-
computer model which could be used to evaluate
various diking proposals for their effect on the water
and salt balance of Great Salt Lake.

Evaluation of diking proposals for the lake
required a knowledge of the parameters controlling the
lake hydrology as well as the tool (the model) to facili-
tate the computations necessary for relating these
parameters to the lake dynamics. During 1971, the
U. S. Geological Survey in cooperation with the
Division of Water Resources, Utah Department of
Natural Resources, began a 7-year study to monitor
the principal parameters controlling the water balance,
these parameters being surface inflow (quantity and
quality) and evaporation.

A model study was originally planned as the last
stage of the 7-year study, but the urgent needs of
State planners indicated a requirement for earlier
development of a working model. Thus in 1973, a
second study was initiated to develop a model of the
water and salt balance of the lake, with provisions for
determining the effects of diking off various combina-
tions of the three major inflowing streams. This model
study, which was carried out in cooperation with the
Utah Geological and Mineral Survey, was begun with
the knowledge that the results would be preliminary
until such time as sufficient data were available to
provide a satisfactory data base.

The model uses a simple water- and salt-budget
approach for a closed lake. The monthly inflow and
outflow (evaporation) of water and of salt load to
Great Salt Lake were estimated for a base period of
1931-73. After calibration of the model with existing
data, provisions were made in the model to evaluate
the effects that diking of various combinations of bay
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Waddell and Fields—Model for Evaluating the Effects of Dikes on the Water and Salt Balance of Great Salt Lake

areas would have on the water and salt balance existing
during the 1931-73 base period.

Hydrology of the Lake

An understanding of prior changes in the water
and salt balance of Great Salt Lake is important for an
understanding of the current hydrology of the lake and
of the model. Madison (1970, p. 9-19) described the
hydrology of the lake through the 1969 water year
and Waddell and Bolke (1973, p. 2-6) described
changes during 1970-72. The synopsis that follows is
taken from these previous reports, updated for trends
since 1972.

The hydrologic characteristics of Great Salt Lake
are typical of a closed lake. The water surface rises and
falls in response to the balance between evaporation
and the amount of water contributed to the lake by
surface runoff, ground-water inflow, and precipitation
on the surface. The annual peak water-surface altitude
generally is in the late spring, and the minimum water-
surface altitude generally is in the early fall. Also, the
general trend of the water-surface altitude may rise or
fall for several years (fig. 1) as part of a long-term
cycle.

3

The causeway was constructed in 1957-59 by the
Southern Pacific Transportation Co. for its railroad
track across Great Salt Lake. It extends between
Promontory Point and Lakeside, where the lake is
about 18 mi (29 km) wide (fig. 5), and it divides the
lake into north and south parts. A little more than
one-third of the lake lies north of the causeway. The
causeway is permeable and is breached by two open
culverts, each 15 ft (4.6 m) wide. Although few data
are available to substantiate the chemical characteristics
of the lake prior to construction of the causeway, the
restricted circulation effected by the causeway resulted
in significant changes in the salt balance during the
following years. According to Madison (1970, p. 7):

“Prior to construction of the causeway, the
dissolved-solids content and the chemical composition
of the lake brine were controlled primarily by volume
changes resulting from inflow and evaporation. The
causeway created two separate but interconnected
lakes with different water-surface elevations and
densities. As a result, brine flows in both directions
through the causeway, with less dense brine from the
south part moving northward through the upper part
of the causeway and more dense brine from the north
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Figure 2. Graph showing variation of load of dissolved solids in Great Salt Lake, 1964-74.
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part moving southward through the lower part of the
causeway. The chemistry of the lake is now controlled
by the interchange of dissolved-solids load through the
causeway, as well as by changes in the salt crust and
by volume changes.”

In 1963, shortly after construction of the cause-
way, when the lake declined to its lowest recorded
stage, both the north and south parts were probably
saturated with respect to sodium chloride and a salt
crust probably formed on the lakebed north and south
of the causeway (Madison, 1970, p. 12). As the lake
rose during the following years, the south part began
to freshen with the increasing lake volume and because
of dissolved-load loss to the north part. The net
dissolved-load movement to the north part, which
probably was already saturated due to the low lake
altitude, may have resulted in additional deposits of
sodium chloride in the north part. The concentration
of dissolved solids in the north part remained at or
near saturation (355 grams per litre) through 1973.

The dissolved-load loss from the south to the
north part continued until about 1972, when the loss
was only about 0.01 billion tons (0.009 billion t).
Waddell and Bolke (1973, p. 2) indicated that the salt
balance between the two parts of the lake was near
equilibrium for inflow conditions like those of 1972.
During 1973-74, inflow conditions were similar to
those of 1972, and dissolved-load computations based
on water-quality data confirmed that dissolved-load
losses to the north had ceased. This is indicated by the
graph shown for the south part in figure 2.

The dissolved load in the north part continued a
general trend upward in 1972, even though the south
part showed little or no change. This indicates that the
salt crust in the north part was dissolving as the
volume of the north part increased and freshened as
the lake rose. In October 1974, the total dissolved load
in the north and south parts was about 4.5 billion tons
(4.1 billion t), representing a net increase of about 0.5
billion tons (0.45 billion t) since the low point near
the end of 1971.

During the fall of 1970 and 1972, the Utah
Geological and Mineral Survey cored the bottom of the
north part of the lake, and J. H. Goodwin (written
commun., 1973) estimated the salt crust at 1.14 and
1.33 billion tons (1.03 and 1.21 billion t), respectively.
Also, the dissolved-solids load in the fall of 1972 was
about 4.2 billion tons (3.8 billion t). On the basis of
the 1972 estimates, the total dissolved plus precipi-
tated salt load for the entire lake would be about 5.5
billion tons (4.99 billion t). Therefore, about 1 billion
tons of salt crust (0.91 billion t) remained in the north
part in October 1974.

In 1965, a lower layer of brine was observed in
the south part of the lake (Hahl and Handy, 1969, fig.
1). This lower layer had chemical characteristics similar
to the brine in the north part. Madison (1970, p. 12)
and Waddell and Bolke (1973, p. 35) also observed this
layer and stated that its volume remained relatively
constant. Additional data collected by the U.S.
Geological Survey and the Utah Geological and Mineral
Survey during 1973-74 indicated that the volume of
this lower layer and the altitude of the interface with
the overlying brine was essentially unchanged, even
though the lake altitude had increased by several feet.
Madison (1970, p. 12) surmised that the apparent
stability of the volume of the lower layer was due to
equilibrium between the amount of brine moving south
through the causeway and the amount of mixing
taking place at the interface. Data prior to 1957 are
insufficient to indicate whether density stratification
was prevalent in the lake prior to construction of the
causeway,

WATER BUDGET

The water budget for Great Salt Lake can be
expressed in the following equation:

AS=1Is+Ig+Ip-Oe )

where AS is change of storage, Is is surface inflow, Ig
is ground-water inflow, Ip is precipitation directly on
the lake surface, and Oe is evaporation from the lake
surface.

Now, let V (t-1) represent the volume at the
beginning of time step (t) and V (t) represent the
volume after the time step. Then

V)=V (t-1)+AS. (2)

Altitude, area, and volume relationships are
known for the lake (see appendix); therefore, volume
(V) and area (A) can be expressed as functions of
altitude (Al). Thus, by knowing the volume or changes
in volume with time, a prediction of altitude can be
made. Equations (1) and (2) are the basic equations
used in the model in this study for computing the
water budget for separate parts of the lake. This
budget or mass balance technique is simple, but it
requires knowledge of all parameters in the budget
equation.

In order to predict the effects of various diking
proposals on the water and salt budget of Great Salt
Lake, it is necessary to have a data base for the
parameters in the budget through a pre-selected base
period. A base period is necessary in order to observe
the response of the lake to climatic changes that affect
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Figure 3. Map showing average annual precipitation on Great Salt Lake, 1931-73.

the parameters in the water budget. By adopting a
period from the past for which the parameters can be
estimated, a data base was developed for use in the

model.

A data base for 1931-73 was developed for the
model. This was the longest period for which adequate

data were available upon which to estimate the
parameters within the budget equation. The period also
covers two long-term cycles in which the water surface
either rose or fell for several years (fig. 1). A time
period (T) of 1 month was adopted, which means that
all parameters in the water budget had to be estimated
for each month of the period 1931-73.
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Table 1. Average annual precipitation and freshwater evaporation for various lake altitudes and diked areas.

Altitude above
Area mean sea level Precipitation (Pa) Evaporation

(figs. 3 and 5) (ft) (in) (in)
South part 4,205 12.98 55.98
4,199 13.46 56.25

4,196 13.70 56.39

4,195 13.74 56.41

7 4,205 10.66 62.72
4,199 10.80 62.09

4,196 11.08 61.48

4,195 11.13 61.32

1 4,205 13.09 52.56
4,199 12.93 52.56

4,196 12.95 54.18

2 4,205 12.89 54.42
4,199 12.89 54.35

4,196 12.89 54.47

4 4,205 13.42 52.88
4,199 13.38 53.26

4,196 13.34 53.44

5 4,205 13.86 51.42
4,199 13.81 51.50

4,196 13.71 51.94

2+4+8 4,205 13.34 53.36
4,199 13.81 53.52

4,196 13.71 53.84

Average for diked areas 13:33 53.25

Precipitation

The inflow to Great Salt Lake from precipitation
on the water surface (Ip) was calculated in the
following manner. The average annual precipitation
(Pa) during 1931-73 was computed for 68 sites in a
large area surrounding the lake. A multiple-regression
analysis of the data was made to derive an equation
describing mean annual precipitation as a function of
latitude, longitude, and altitude. Using the equation,
lines of equal average annual precipitation during
1931-73 were drawn for the area around the lake for a
water-surface altitude of 4,200 ft (1,280.2 m) (fig. 3).

The surface area of the lake varies with water-
surface altitude, and because precipitation varies areally
across the lake, the average precipitation on any part
of the lake is dependent upon the area inundated at a
given water-surface altitude. Thus the lake was
separated into seven different areas—the north and
south parts separated by the Southern Pacific Trans-
portation Co. causeway and the bay areas east of a line
joining the Promontory Mountains, Fremont Island,
and Antelope Island (fig. 3). Average precipitation
values were computed for inundated areas at water-

surface altitudes of 4,195, 4,196, 4,199, and 4,205 ft
(1,278.6, 1,2789, 1,279.8, and 1,281.7 m) (table 1).
Thus, by knowing Pa for various altitudes, the average
precipitation for any lake altitude can be interpolated.
For example, if the lake altitude of concern is 4,200 ft
(1,280.2 m), then average annual precipitation would
be

Pago00 = [(4200 - 4199) /(4205 - 4199)] -
(Pagyps - Pagygg) + Pagygg

The ratio of annual precipitation for individual
years to the 1931-73 average (Pa) ranges from 0.67 to
1.43 (Aj) (table 10)." To compensate for this varia-
tion, the 1931-73 average was adjusted by the factor
Aj. So, the adjusted annual precipitation is now
Pad = (Pa)(Aj), where Aj is the annual correction factor
for any year, j.

The next step was to compute the monthly
distribution of precipitation for each month of each

'The ratio Aj was determined by obtaining the ratio of annual
precipitation of 10 stations near Great Salt Lake to the
1931-73 average for the same 10 stations.
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Figure 4. Graph showing average monthly distribution of precipitation and evaporation on Great Salt Lake, 1951-60.

year during 1931-73. This monthly distribution was
computed as a percentage (Pmi)(100) of the annual
total. The monthly distribution had only a small
variation from year to year during a selected test
period (1951-60) for 11 sites in the vicinity of Great
Salt Lake. So an average monthly distribution was
computed for the test period and assumed to be the
same for each year of 1931-73 (fig. 4 and table 11).
Thus, the average monthly precipitation for a given
lake altitude becomes

Pm = (Pad) (Pmi)

The average annual inflow from precipitation on
the lake surface during 1931-73 was estimated to be
966,000 acre-ft (1,190 hm?) per year and ranged from
680,000 to 1,260,000 acre-ft (840 to 1,550 hm?®) per
year.

In addition to precipitation on the surface of
Great Salt Lake, precipitation on the wetland areas
between long-term surface-inflow stations (fig. 6) and
the shoreline of the lake was computed. This was done
in order to extrapolate surface-inflow data observed at
the long-term stations downstream to those applicable
at the shoreline at an altitude of 4,200 ft (1,280.2 m)
(table 2). The variance of precipitation (and evapora-
tion) for these areas was small, so a mean value of
13.81 in (351 mm) per year was used for all areas. The
annual distribution factor (Aj) and monthly distribu-
tion factor (Pmi) computed for Great Salt Lake were
also used for the wetland areas.

Evaporation

Evaporation from Great Salt Lake (Oe) was
developed as a function of latitude, longitude, water-
surface altitude, pan coefficients, and salt content. To
do this several intermediate steps were necessary.

The first step involved the extension of short-
term class A pan records at 49 sites to the period

1931-70.) Most of the stations have records only
during June-September, so the June-September
evaporation data for all the short-term stations were
extended to 1931-70 (Estyg931.7¢)- This was done by
using the ratio of the short-term data (Est) to the
concurrent record at a long-term site (Elt), as a factor
times the 1931-70 data at the long-term site
(Elt1931.70) (table 12).

Estjune-Sept. 1931-70 = (ESt/Elt) (Elty939_70)

The record at Utah Lake Lehi is complete for 1931-70
and was used as the long-term site.

The second step involved the extension of the
June-September data to the entire year. The ratio of
June-September data to that for the entire year was
computed for those few sites where complete annual
records were available. It was found that these ratios
varied as a function of latitude. Using the multiple-
regression technique, an equation describing the annual
correction factor (Acf) as a function of latitude was
developed. This equation was then used to extend the
June-September evaporation data to the entire year for
the complete data set (table 12). Very little evapora-
tion occurs from November to February: thus, the
extension of June-September evaporation to January-
December evaporation essentially adds the months of
March, April, May, and October. For each site,
therefore, the January-December evaporation
(Estyan -Dec. 1931-70) is obtained by dividing the
June-September estimates (Est jyne.Sept. 1931-70) by
the annual correction factor (Acf) associated with a
particular latitude (table 12):

E= Eyan.-Dec. 1931-70 = EJune-Sept. 1931-70/Acf

' The period 1931-70 was used because the records for
1971-73 were not yet available. The small annual variance
during this period indicated that a 1931-70 base period for
evaporation would be adequate even though 1931-73 was the
base period for the model.
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The third step was to compute the pan
coefficients in order to convert pan evaporation to
freshwater-lake evaporation. The pan coefficients (Pcf)
shown in table 12 were interpolated from the U.S.
Department of Commerce (1959, pl. 3). The annual
freshwater-lake evaporation (Efw) was then computed
for each station as follows (table 12):

Efw = (E)(Pcf)

The fourth step was to develop an equation
describing freshwater-lake evaporation (Efw) as a
function of latitude, longitude, and water-surface
altitude. This equation was developed by multiple-
regression technique using the data input from the 49
sites in table 12. Then, lines of equal freshwater-lake
evaporation were drawn for Great Salt Lake using data
generated by the equation (fig. 5).

Like precipitation, the mean evaporation is
variable over the lake surface; and because the lake-
surface area varies with the lake altitude, it was
necessary to compute mean values for different areas
inundated at various altitudes for the several proposed
areas of the lake. The lake surface was broken down in
the same way as described for precipitation and the
mean evaporation values were computed for areas
inundated at water-surface altitudes of 4,205, 4,199,
4,196, and 4,195 ft (1,281.7, 1,279.8, 1,278.9, and
1,278.6 m) (table 1). Then by interpolation, the
freshwater-lake evaporation can be computed for the
inundated area occurring at any altitude.

The pan-evaporation data at Utah Lake Lehi
were tested for annual variations by computing the
ratio of the annual pan-evaporation values to the
1931-70 mean. The ratio ranged from 0.84 to 1.19.
These ratios were used initially to correct the 1931-70
means for the evaporation of an individual year.
During calibration of the model, however, it was found
that these annual variations created a larger error in
the mass balance than did a factor of 1.0. So the
correction factor for the individual year evaporation
was discarded and the mean value for 1931-70 was
used without correction. The annual variations are
probably within the range of sampling error and are
not indicative of annual fluctuations of evaporation
rates.

The monthly distribution of evaporation for
1931-73 was computed similarly to that of precipita-
tion. The monthly distribution was computed as a
percentage (Emi)(100) of the annual total (fig. 4). The
monthly distribution had only a small variation from
year to year during a selected test period (1951-60).
An average monthly distribution was computed for the

Table 2. Average annual precipitation and freshwater evapora-
tion from Willard Reservoir and wetland areas between long-
term surface-inflow stations and the 4,200-foot shoreline of
Great Salt Lake.

Precipitation Evaporation
(in) (in)
Bear River Migratory
Bird Refuge 13.25 494
Willard Reservoir 14.10 49.1
Farmington Bay Waterfowl
Management Area 14.08 50.2
Average 13.81 49.6

test period and assumed to be the same for each year
of 1931-73. Thus:

Monthly freshwater-lake evaporation = (Efw)(Emi).

The next step was to correct freshwater-lake
evaporation (Efw) for the effect of salt content. The
following equations, which were developed during a
prior study of Great Salt Lake (Waddell and Bolke,
1973, p. 33), were adapted for this study:

SCE = (1-0.778 CS/pS)
SCEN = (1-0.778 CN/pN)

The equations were then verified with field data
obtained from the Morton Salt Co. These data were
for brines whose specific gravity indicated that they
were near saturation with respect to sodium chloride
(table 3). Saturation in the north part of Great Salt
Lake is attained at a specific gravity of approximately
1.225 at a temperature of 20°C (68°F). The average
specific gravity of the brines observed by the Morton
Salt Co. was 1218 at an average temperature of
24.9°C (76.8°F). This adjusts to 1.219 at 20°C (68°F).
The average ratio of the brine to freshwater, adjusted
to 20°C (68°F), thus was 0.75. This compares to a
ratio of 0.78 which was computed by the equations of
Waddell and Bolke (1973, p. 33).

Thus, the evaporation rate from Great Salt Lake,
in inches, was computed by applying the salinity
correction factor (SCE or SCEN) to the freshwater-lake
evaporation rate (Efw) for the concentration (CS or
CN) existing in the lake for each month of the
1931-73 base period. Then total evaporation, in acre-
feet, was computed for each month by applying the
rate to the total area as shown in the following
equations:

Monthly evaporation from south part = (Efw/12)(Emi)(SCE)(A)
Monthly evaporation from north part = (Efw/12)(Emi)(SCEN)(A)

The annual evaporation from Great Salt Lake ranged
from about 2.2 to 4.0 million acre-ft (2,712.6 to
49320 hm®) during 1931-73. The average annual
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Table 3. Compilation of evaporation data for brines and freshwater.

[courtesy of Morton Salt Co.]

11

Brine
Evaporation Temperature Freshwater evaporation Ratio of brine to
Date (in) Specific gravity CF) (in) freshwater evaporation
June 1958 9.95 1.225 74.6 14.27 J0
July 10.51 1.230 75.0 15.21 .69
Aug. 8.96 1.235 78.7 13.09 .68
June 1959 8.76 1.220 72.9 11.64 75
Aug. 9.52 1.210 74.9 12.21 .78
Aug. 1960 10.76 1.210 - 13.10 .82
May 1961 8.23 1.214 - 10.60 .18
June 12.41 1.220 - 14.87 .83
July 11.77 1.217 81.5 13.85 .85
Aug. 9.05 - 1.238 77.6 12.57 T2
Aug. 1963 10.69 1.206 76.4 13.30 .80
May 1966 7.68 1.203 - 11.08 .69
July 11.08 1.215 - 15.42 a2
Aug, 10.21 1.200 - 13.47 .76
July 1968 11.23 1.210 80.6 15.17 74
May 1969 9.08 1.217 68.3 12.16 5
July 9.88 1.218 80.7 12.76 7
Aug. 9.93 1.218 78.6 13.83 T
June 1970 7.21 1.212 72.7 10.24 .70
July 9.02 1.216 79.6 12.83 .70
Aug. 8.70 1.247 79.4 12.98 67
July 1971 10.43 1.214 79.2 13.71 .76
May 1972 8.60 1.215 64.7 10.33 .83
July 12.16 1.219 81.2 16.51 74
Aug. 9.55 1.218 77.8 12.36 a7
June 1973 9.46 1.218 752 11.72 .81
July 9.24 1.206 81.1 11.92 .78
Aug, 9.46 1.226 79.6 12.26 a7
Average 1.218 76.8 75

evaporation was 2.98 million acre-ft (3,674.3 hm?*) or
45 in (1,143 mm) per year.

Surface Inflow

Surface inflow to Great Salt Lake (Is) was
estimated for 1931-73 by correlation of short-term
records obtained at stream-gaging sites near the lake-
shore with long-term records obtained at sites
upstream. On some streams, several correlations were
necessary to extend the record to sites nearest the
shore of the lake. The site locations are shown in
figure 6, and the period of record is shown in table 6.
Some of the 1931-73 estimates are based on data
collected only during 1971-73. The estimates for these
sites are subject to considerable error, and they can be
improved only with the collection of additional data.

Statistical summaries for all correlations are
shown in table 7. The standard error of estimate
ranged from 5.1 to 27 percent of the average. Monthly
estimates of surface inflow to Great Salt Lake at

individual gaging sites are shown in table 16, and total
estimated annual surface- and ground-water inflow to
the lake is shown in table 17.

The inflow boundary to Great Salt Lake was
selected as the shoreline for a water-surface altitude of
approximately 4,200 ft (1,280.2 m). This shoreline is
near the dike outlets of bird refuges on the Bear,
Weber, and Jordan Rivers, which are the main
contributors of surface inflow to the lake.

Bear River

The records of inflow of the Bear River and its
tributaries to Great Salt Lake were extended to the
dike of the Bear River Migratory Bird Refuge, and the
dike was assumed to be the inflow point for the
1931-73 base period.

The gaging station on the Bear River near
Collinston (site 10118000) is the closest site to the
inflow point of the Bear River with a record that
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Figure 8. Schematic diagram showing relation of flows in lower
Jordan River basin.

includes the entire 1931-73 base period (table 6).
Records for site 10118000 were used to extend the
record near Corinne (site 10126000) to the 1931-73
base period. Other canals and drainage tributary to the
Bear River that cross State Highway 83 (site
10127110) were measured during the 1972-74 water
years.! This flow was then added to the flow of the
Bear River near Corinne, giving the total flow across
State Highway 83 (table 13). The percentage of the
total flow across State Highway 83 that was
contributed by the tributaries and canals was
computed for each month during the 1972-74 water
years and was found to average about 10 percent of
the flow of the Bear River near Corinne. The
10-percent gain was then applied to the 1931-71
estimates to provide a 1931-73 estimate of the total
flow across State Highway 83.

To extend the record from State Highway 83 to
the outflow point at the Bear River Migratory Bird
Refuge dike, measurements were made during 1974 of
flow changes from State Highway 83 to the dike (table

' A water year is the 12-month period from October 1 through

September 30, and it is designated by the calendar year in
which it ends. Thus, the water year ending September 30,
1974, is called the “1974 water year.”

Table 4. Compilation of data showing net change of flow, in
cubic feet per second, from State Highway 83 to the dike of
the Bear River Migratory Bird Refuge.

Total flow Two-day
across State average Refuge | Net gain(+)
Date Highway 83 | (rounded) dike or loss(-)
3-14-74 4,530
3-15 4.470 4,500 5.330 +830
4-11 3,050
4-12 3,210 3,130 4,090 +960
4-25 3,610
4-26 3,670 3,640 4,130 +490
5-9 3,960
5-10 4,200 4,080 4,480 +400
5-23 3,450
5-24 3,400 3,420 2,800 620
6- 6 3,260
6- 7 3,370 3,320 3,550 +230
6-20 2,530
6-21 1,940 2,240 2,340 +100
7- 4 1,030
7- 5 1,000 1,020 626 -394
7-21 1,130
7-22 1,090 1,110 122 -988
8 7 733
8 8 926 830 598 -232
8-18 723
8-19 451 587 644 +58
9- 4 1,030
9-5 794 912 549 -363
9-16 1,600
9-17 1,690 1,640 1,770 +130
9-29 919 =
9-30 911 915 984 +69
10-14-74 1,630
10-15 1,500 1,560 1,550 -10
11- 3 1,630
11- 4 1,670 1,650 2,120 +470

4 and fig. 7). Figure 7 shows the net change of flow
from State Highway 83 to the dike of the Bear River
Migratory Bird Refuge. Of the 16 measurements made
during 1974, 6 indicated net losses. Most of these
losses occurred during the warmer months when
evaporation was high; conversely, gains generally
occurred during the months when evaporation was low.
These measurements are representative of 1974, but it
is not known how well they relate to 1931-73. In view
of these uncertainties, an alternative method was used
to estimate the net change from State Highway 83 to
the refuge dike.
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Table 5. Net change of flow, in cubic feet per second, between the Jordan River (2100 South) and the outlets from duck clubs and

Farmington Bay Waterfowl Management Area.
[see fig. 6 for location of sites|

Site 10170500 Farmington Bay Waterfowl

Two-day | Site 10170500 | Two-day plus 10171000 Management Area Net gain(+)

Date Site 10172630 | average plus 10171000 | average minus 10172630 plus duck clubs or loss(-)
12-18-73 29 713
12-19-73 29 29 696 676 634 42
1-23-74 375 911

1-24-74 377 376 907 533 666 +133
2-27-74 361 980

2-28-74 370 366 994 622 538 -84
3-28-74 434 900

3-29-74 430 906

3-30-74 423 960

3-31-74 423 953

4- 1-74 400 422 932 508 538 +30
5- 2-74 425 688

5- 3-74 381 403 638 260 819 +559
5-30-74 533 1,102

5-31-74 475 504 1,079 1,091 587 769 +182
6-25-74 36 662

6-26-74 42 39 640 612 296 -316
8-26-74 18 522

8-27-714 23 21 516 498 239 -259
10- 2-74 24 414
10- 3-74 23 24 458 412 244 -168

! Five-day average.

The net change of flow from State Highway 83
to the dike during 1931-73 was estimated by deter-
mining the net change due to precipitation and
evaporation within the intervening area and then
adding or subtracting any other gain or loss as deter-
mined by the calibration of the model. (The precipita-
tion and evaporation rates used are shown in table 2.)
This is discussed in a later section under “Calibration
of model.”

Weber River

The gaging station on the Weber River near Plain
City (site 10141000) is the site nearest Great Salt Lake
with a record that incorporates the entire 1931-73 base
period. Records for site 10141000 were used to extend
the record of four short-term stations (QWR in table 7
and fig. 6), which monitored the total flow of the
Weber River during 1971-73 as the water either
entered or bypassed the Ogden Bay Waterfowl Manage-
ment Area (fig. 6). Monthly gains were recorded during
1971-73 between the long- and short-term sites, the
flow at the sites correlated well, and the average
monthly gains for 1971-73 were used to extend the
short-term records for the 1931-73 base period. The

dike of the Ogden Bay Waterfowl Management Area
was assumed fo be the inflow point to Great Salt
Lake, and the gain or loss from precipitation and
evaporation on the management area was computed
from data given in table 2. Any unmeasured change in
flow in the management area was incorporated as part
of the unmeasured inflow computed as part of the
model calibration discussed in a later section under
“Calibration of model.”

Jordan River Basin

The discharge of the Jordan River to Great Salt
Lake was obtained by extension of the flow in the
river to the outlets of the Farmington Bay Waterfowl
Management Area and the duck club outlets west of
the management area. Several correlations from
upstream stations with various intervals of record were
required for extension through the 1931-73 base
period.

Streamflow records of the Jordan River at Salt
Lake City (2100 South) (site 10170490) are available
for 1942-73. These records were extended through
1931-73 on the basis of correlations with upstream
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Table 7. Statistical summary of estimates of monthly surface inflow to Great Salt Lake.

19

Site(s) used

Standard error of
estimate expressed as:

Percentage

Site being for correlation Period being Average of of the
estimated analysis Number of estimated dependent average of the
(dependent (independent months used (months and Correlation variable dependent
variable) variable) for correlation water years) coefficient (acre-ft) Acre-ft variable
Bear River Basin
10126000 10118000 180 1931-49, 1958-63 0.994 103,700 5,290 5.1
10127110 10126000 36 1931-70 B *) = =
Weber River Basin
QWR? 10141000 18 1931-71 998 46,700 2,380 5.1
Tributaries between Weber River and Farmington Bay Waterfowl Management Area
QWF? 10172500 48 Nov.-Feb.; 193149, 578 616 86 14
1962-73
48 Mar.-June; 193149, 92 3,740 1,010 27
1962-73
48 July-Oct.; 193149, .90 733 150 20
1962-73 y
Jordan River Basin
10170490 10167000 + 12 Oct., 193142 915 19,900 1,939 9
(Monthly total) 10167500 + 12 Nov., 193142 964 18,230 2,370 13
10168500 + 12 Dec., 193142 992 19,760 1,610 8.2
10170000 12 Jan., 193142 .996 20,090 1,500 S
12 Feb., 193142 988 20,120 2,050 10
12 Mar., 193142 954 25,700 1,670 6.5
13 Apr., 193142 915 22,740 4,200 18
14 May, 193142 .845 26,130 5,070 19
16 June, 193142 887 27,060 3,100 11
10170490 10167000 133 193142 926 262,700 31,920 12
('Annual total)
10170490 10170490 10 July, 193142 226 17,170 2,440 14
(July total) (Annual total)
10170490 10170490 10 Aug., 193142 .190 17,300 2,680 15
(August total) (Annual total)
10170490 10170490 10 Sept., 193142 334 18,560 1,990 11
(September total)  (Annual total)
10170500 10170490 154 193142 975 12,040 1,690 14
10172600 10171000 + 60 1931-63, 1969-73 922 9,270 742 8.6
10171600 +
10172500
10170800 + 10170500 60 1931-63, 1969-73 993 12,940 717 5.5
10172630 +
10170700
10170800 10170500 10 1931-63, 1969-73 913 6,730 832 12
(Oct. Nov.)
10170800 10170500 15 1931-63, 1969-73 976 7,090 531 1.5
(Dec., Jan., Feb.)
10170800 10170500 25 1931-63, 1969-73 916 8,740 1,650 19
(Mar., Apr., May,
June, July)
10170800 10170500 10 1931-63, 1969-73 475 7,320 1,740 24
(Aug. Sept.)

" Average ratio of monthly discharge at site 10126000 to that of site 10127110 during 1971-73 was 0.90. This ratio was used to
estimate the 1931-70 discharge at site 10127110.
Combined discharge of stations 10141050, 10141100, 10141150, and 10141200.
*Combined discharge of station 10141500, 10142000, 10142500, 10143000, 10143500, 10144000, and 10145000.

* Number of years used for correlation.
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Table 8. Estimates of ground-water inflow to Great Salt Lake, in acre-feet.

Bear River Bay ij.;:gay-
Farmington Bay (area 5, fig. 3) (area |, fig. 3) Syracilia
Antelope | Jordan | East East (areas 2 and 4, | South | North
Island Valley | shore | Subtotal | Promontory | shore | Subtotal fig. 3) part part Total
Monthly
inflow 125 165 2,000 2,300 250 1,000 1,250 1,000 870 830 6,250

Total annual: 6,250 x 12 = 75,000

stations and inflowing tributaries (table 7). Just below
site 10170490, the Surplus Canal diverts from the
Jordan River and the flow path to the Great Salt Lake
becomes quite complicated (fig. 8).

The record of the Jordan River at site 10171000
was estimated for 1931-41 from correlations with
records at site 10170500 on the Surplus Canal and site
10170490 on the Jordan River. This record was then
extended to site 10172600 on the Jordan River below
Cudahy Lane on the basis of correlations of data
collected at site 10172600 with that of data at site
10171000 and tributary sites 10171600 (Parleys Creek)
and 10172500 (City Creek). Attempts were made to
extend the record at site 10172600 to the dike outlets
on the basis of monthly measurements made of out-
flow from the Farmington Bay Waterfowl Management
Area during 1974 (table 5). The results of table 5 are
as inconclusive as that of table 4 for extension through
the 1931-73 base period.

Therefore, the flow estimated for site 10172600
was combined with the flow estimated for site
10170800 (QJR in fig. 6) and extended to the outlets
of the waterfowl management area and duck clubs in a
manner similar to that used for the lower reaches of
the Bear and Weber Rivers.

Part of the water diverted into the Surplus Canal
eventually ends up within the duck club diked areas
and some is diverted to Goggin Drain, most of which
drains into the south part of Great Salt Lake. Most of
the water that flows into the duck club diked areas is
water that passes site 10170800 (fig. 8). The flow at
site 10170800 was measured during 1964-68, and the
record was extended to 1931-73 on the basis of
correlations of flows at site 10170800 with flows at
site 10170500.

The water diverted from the Surplus Canal to the
Goggin Drain was estimated by subtracting the flow
passing site 10170800 from the total originating at site
10170500 and correlating with the combined flows of
Goggin Drain and the North Point Consolidated Canal
at sites 10172630 and 10170700.

Miscellaneous Inflow

Seven tributaries (QWF in table 7 and fig. 6)
between the Weber River and the Farmington Bay
Waterfowl Management Area had short-term records,
which were correlated with the flow of City Creek
(site 10172500 in fig. 6) for the entire 1931-73 base
period. Although the seven short-term sites were along
the slopes of the Wasatch Range and far removed from
the lakeshore, they were the only means available for
estimating inflows from tributaries along this part of
the shoreline. Intermittent measurements were made at
points on these tributaries near the shore of the lake
during 1971-73, but additional measurements will be
needed in order to extend the records of the upstream
sites to the sites nearer the lakeshore.

Kennecott Drain and Lee Creek also drain
directly into the south part of Great Salt Lake. Efforts
to correlate short-term records at sites 10172640 on
Lee Creek and 10172650 on Kennecott Drain were not
successful. The average monthly flow at both sites was
computed for the records at both sites (1963-68,
1971-73) and used for the remaining part of the
1931-73 base period.

Records of inflow were compiled for five sewage
plants, all of which discharge their effluents directly
into Farmington Bay. The largest of these plants is the
Salt Lake City sewage plant. The total monthly
discharge from these plants during 1959-73 is shown in
table 16.

Ground-Water Inflow

Ground-water inflow to Great Salt Lake (Ig) is
difficult to distinguish from other sources of inflow
because of fluctuations of the shoreline during the
1931-73 base period. The base altitude used for
estimates of ground-water inflow to the lake was 4,200
ft (1,280.2 m). The lowest altitude recorded during the
base period (1931-73) was 4,191.35 ft (1,277.5 m) in
1963. The shoreline in many parts of the lake at that
time was several miles downstream from its position
when the lake was at an altitude of 4,200 ft (1,280.2
m). The flow of some streams increased due to
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Dike

DIKED AREA
v

SOUTH PART

NORTH PART

Causeway

oD—
LD

\v4

EXPLANATION

Zone of diffusion and mixing boundary
between brines of different density

— — — (approximate altitude 4,175 feet
[1,272 metres] above mean sea level
in south part)

X Salt precipitation
! (CLSPPT or CLNPPT)

® Salt re-solution
f (ASOLN or ASOLS)

Dissolved-solids load in deep
brine layer in south part

LSDL
\v/ Water surface

See glossary for
description of symbols

Figure 11. Schematic diagram showing salt balance for proposed diking option.

ground-water inflow between the 4,200-ft (1,280.2 m)
shoreline and the position of any lower shoreline. Thus
as the stream entered the lake at a shoreline lower
than 4,200 ft (1,280.2 m), some of the surface inflow
would be what was computed as ground-water inflow
at a shoreline of 4,200 ft (1,280.2 m).

The total ground-water inflow to the lake was
estimated to be 75,000 acre-ft (92.5 hm®) per year,
and monthly estimates are shown in table 8 (T. Amow
and J. C. Stephens, written commun., Apr. 22, 1974).
The total estimate is subdivided for the north and
south parts of the lake, Farmington Bay, Bear River
Bay, and the shoreline extending from Bear River Bay
to Syracuse. The entries in table 8 represent the
estimates of average ground-water inflow to Great Salt
Lake during 1931-73. Any error in these estimates
would be incorporated with the -calibration factor
(Ium) discussed in a later section.

Calibration of the Model

After compilation of the inflow estimates for
1931-73, the data were tested in the model of the
water budget discussed earlier in this report. The
monthly lake altitudes were computed by the model
for the 1931-73 base period and then compared with
observed lake altitudes.

The observed and computed lake altitudes for
the first computation by the model indicated that the
net inflow estimate (or volume change, AS) was too
low during the early part of the base period and too
high during the latter part. This is indicated by the
skewed contrast between the observed and computed
lake altitudes in figure 9. The skewed contrast was
removed in a second computation when the annual
evaporation was assumed to be constant instead of
variable from 1931 to 1973. Although the lake altitude
computed with this assumption falls below that of the
observed lake altitude, the relation is consistent
throughout the base period.

The annual evaporation correction factors, which
were based on data of one station (as discussed
previously), were probably a result of sampling error
and are not indicative of actual trends of evaporation
rates. However, there were 3 years in which the
evaporation rates had to be adjusted to prevent a large
divergence between the observed and computed lake
altitudes. During 1937, 1939, and 1970, the annual
evaporation was corrected by the factors of 0.9, 0.8,
and 1.15, respectively.

Comparison of the computed (second model
computation) and observed hydrographs indicates a
deficiency in the estimated net inflows, as computed
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by the budget equation (1) Letting AS, as computed
by the model, be (AS) m and that of the observed lake
altitudes be (AS) o, the net deficit can be represented
by Tum = (AS) o - (AS) m.

The deficits in net inflow (total inflow less
evaporation) indicated by the second model computa-
tion cannot be precisely attributed to any parameters
in the water-budget equation. The deficits, however,
generally became larger during periods of falling stages
and smaller during periods of rising lake stages.

The deficit (Ium) was tested as a function of the
observed lake altitude, SI, or Tum=(Sl- 4190)c,
where 4190 is the lake altitude at which the deficit
(lum) was approximately zero and ¢ was a constant
representing the slope of the relationship between
(SI-4190) and Ium. The value of ¢ was determined by
repeated runs of the model and selection of the best
fit between the observed and computed lake altitudes.

All unmeasured inflows plus errors in the
estimate of the other parameters can be incorporated
into the factor Ium. The computed monthly values of
[um were then added to the inflow estimates for the
base period and the budget equation for the 1931-73
base period became:

AS=1Is+1Ig+Ip+Ium- Qe 3)

Figure 9 shows that in the third model computation
using the net inflows as computed by equation (3), the
computed lake altitudes converge near the observed
altitudes.

The annual inflow to Great Salt Lake from the
three major tributaries and other parameters within the
budget equation is shown in figure 10. The total
annual inflow (Is+Ip+Ig+Ium) during 1931-73
ranged from about 1.5 to 5 million acre-ft (1,849.5 to
6,165.0 hm?). The Bear River contributes the largest
percentage of the measured surface inflow.

DIKING OPTIONS

The options provided in the model for diking
include combinations of eight areas east of a line
joining Antelope Island, Fremont Island, and the
Promontory Mountains, and the part of Great Salt
Lake that lies north of the Southern Pacific Trans-
portation Co. causeway (fig. 3). The dikes would
extend from the Promontory Mountains to Fremont
Island and from Fremont Island to Little Mountain.

Except for the Southern Pacific Transportation
Co. causeway, all dikes are assumed to have only one
outlet to the south part of Great Salt Lake, with the
width of the outlets being optional. The outflow is
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considered to be a function of the positive head
difference from the diked part to the south part. The
dikes are assumed to be impervious to seepage, and the
outlet structures are to be operated to prevent density
flows from entering the diked part from the south
part.

Areas evaluated for diking

Diking Area
option (from fig. 3)
1 1
3 1+2
4 4
5 5
6 4+2
7 7
12 4+8
14 4+2+8
20 1+2+4+5+8

Only one diking option can be simulated during
each run of the model. Once a diking option is chosen,
the remainder of the areas are included with the south
part.

The Southern Pacific Transportation Co. cause-
way can be treated in two ways by the model. It can
be treated as an impervious dike, similar to the other
dikes with an outlet providing for flows from the
south to north parts. Or it can be treated as a
permeable structure with culverts as they now exist or
with modified culvert widths as discussed by Waddell
and Bolke (1973).

SALT BALANCE

The total load of salt in the north and south
parts of Great Salt Lake consists of the dissolved load
and the undissolved load. The annual inflow load to
the lake is small compared to the total load in the
lake. Thus, the inflowing load can be ignored in
computations of the salt balance for the north and
south parts. For any diked area being considered,
however, it is necessary to know the inflowing load in
order to compute the concentrations within the diked
area.

The salt balance for the Great Salt Lake with a
diking option is depicted in figure 11. The dissolved
load in the diked area (LD) is dependent upon the
selected diking option (D), the time step within the

base period (t), and the outflow from the diked area
(OD).

The dissolved load (LD) contributed by the Bear,
Weber, and Jordan Rivers was developed as a function
of stream discharge. These relationships were developed
at site 10126000 on the Bear River, site 10141000 on
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the Weber River, and site 10170490 on the Jordan
River. Efforts were made to extend these relationships
to the refuge outlets on the Jordan and Bear River
systems, but the data-collection period was inadequate.
A summary of the data collected at the refuge outlets
is given in tables 14 and 15. The dissolved load within
the diked area at any time step (t) can be estimated as
follows:

Dissolved load = initial load + inflow load - outflow load

LD (t) = LD (t- 1) + (ID(1)) (CI) - (OD (1)) (LD (t - 1)/VD (t - 1))

where 1D (t) is the inflow to the diked area, CI is the
concentration of the inflow, OD (t) is the outflow
from the dike, and (LD(t-1)/VD(t-1)) is the
concentration of dissolved solids of water within the
diked area. VD (t- 1) is the volume within the diked
area at the end of the previous time step (t - 1).

Due to the limitations of the available water-
quality data, the load of dissolved solids or the
concentration of dissolved solids in the diked area
cannot be estimated precisely. The model treats the
salt balance of the diked area from the standpoint of
an inflow-outflow balance with complete mixing, and
no allowance is made for any stratification or chemical
changes due to interaction with the sediments or
solution of entrapped brines or residual salts. Because
the degree of inaccuracy created by the assumptions is
not known, the concentrations predicted by the model
should be regarded not as absolute but as relative
indexes by which to compare various diking alterna-
tives. A particular diking alternative can be evaluated
from the standpoint of dissolved-solids content by
comparing the concentrations predicted by the various
diking alternatives.

The salt balance for the north and south parts of
Great Salt Lake is complicated because of the two-
directional flows through the causeway, precipitation
of sodium chloride and re-solution of sodium chloride
deposits, and the presence of two layers of brine with
different chemical characteristics in the south part. The
total dissolved plus precipitated salt load in the north
and south parts (TL) can be described by the following
equation:

TL = LS+ LSDL + CLSPPT + LN + CLNPPT + LD

where LSDL is the load of dissolved solids in the deep
layer of the south part, CLSPPT and CLNPPT are the
precipitated salt loads in the south and north parts,
respectively, and LS, LN, and LD are the dissolved-
solids loads in the south, north, and diked parts,
respectively. Now TL can be estimated by the above

equation when all the parameters on the right side of
the equation are known.

In the fall of 1972, as previously discussed on
page 4, the total dissolved plus precipitated load (TL)
in Great Salt Lake was about 5.5 billion tons (4.99
billion t). The dissolved-salt load in the deep layer of
the south part (LSDL) has been computed as 0.3
billion tons (0.27 billion t), and it has been essentially
constant since it was first observed (Waddell and
Bolke, 1973, p. 35). Now the equation can be
rearranged so that

LS + CLSPPT = 5.2 - LN - CLNPPT - LD

For the south part, the dissolved-salt load (LS) can be
estimated from the following equation:

New dissolved load = initial load + inflow load from
diked part - outflow load from south part +inflow
load from north part+salt re-solution in south
part - precipitated salt load in south part

LS ()= LS (t-1) + (OD (1)) (LD (t- 1))/VD (t-1)- (M) -
(LS (t-1))/VS (t- 1)+ (N) (LN (t- 1))/VN (t- 1)
+ ASOLS (t) - LSPPT (1)

For the north part, the dissolved-salt load can be
estimated from the following equation:

New dissolved load = initial dissolved plus precipitated
load - new dissolved-solids load in south part + salt
re-solution in north part - precipitated salt load in
north part

LN (1) = LN (t- 1)+ (M) (LS (t- 1))/(VS (t- 1)) - N ((LN (t - 1))/
VN (t- 1) + ASOLN (t) - LNPPT (t)

Now, ASOLN (t) and LNPPT (t) must be
computed using the equations developed by Waddell
and Bolke (1973, p. 34). ASOLN (t) and LNPPT (t)
can be assumed to be negligible to initially estimate
LN (t). Then LN (t) can be tested to determine if the
total load in the north part exceeds the limiting salt
load necessary for saturation. The limiting salt load
necessary for saturation at a given lake volume was
determined by Waddell and~Bolke (1973, p. 34) to be
483-VN for the north part and 483-VS for the south
part. If it exceeds 483-VN, then precipitation will
occur and ASOLN (t) will become zero. The amount
of precipitation (LNPPT) must then be subtracted
from the first estimate of LN (t). This procedure is

repeated until the iterative values converge to a
solution.

If the quantity (LN (t)) is less than 483-VN,
then the brine is under saturated and re-solution of the
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salt crust will occur if a deposit exists. The amount of
re-solution can be computed by the following equation
revised from Waddell and Bolke (1973, p. 34):

ASOLN = T[(483) (VN) - LN ()] (0.00525)

where 0.00525 is an empirical constant for re-solution
rate per day. Then after this computation, LN (t) must
again be computed using the value given for ASOLN.
This procedure must then be repeated until the
iterative values converge to a soltuion.

A generalized flow chart showing the approach
used in the model to compute the water and salt
balance for various diking proposals follows:

I Select dike option ]
|

Initial conditions

Dissolved load in south, north, and
diked parts
Precipitated load in north and south parts
Altitude in south, north, and diked parts
Altitude of culverts in causeway
Width of culverts in causeway
Altitude of crest of dike outlet
Width of dike outlet
Beginning year of simulation

Input data

Freshwater inflow, precipitation,
evaporation for south, north, and
diked parts

I

Distribute inflow for the
diking option

Compute parameters and coefficients
controlling causeway. and dike Mows

Dike discharge

Causeway culvert discharge
Causeway fill discharge

New altitude for south, north,
and diked parts

Salt balance

A complete listing of the computer program is
given in table 18.
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EXAMPLE OF
MODEL SIMULATION

The outcome of various diking proposals depends
to a large degree upon the way the dike outlets are
operated. The quantity of flow leaving the dike affects
the salt balance of each separate part of the lake.

Since operation of the control structure of a dike
outlet could be arbitrary, a standard weir equation was
used with a fixed crest altitude and length. By utilizing
this equation, various diking proposals can be evaluated
with consistent dike outlet operation.

The standard formula used was
Q= (Cw) (L) (h*/?) (1.983), where Q is the discharge,
Cw is a coefficient characteristic of flow conditions
over a weir, L is the length of the weir crest, h is the
height of water surface above the weir crest, and 1.983
is a factor for converting from cubic feet per second to
acre-feet per day.

The type of diking proposal to select depends
upon the desire of the person using the program. Many
combinations of parameters, including dike outlet,
causeway-culvert width, initial lake altitude and salt
precipitate, and area to be diked may be selected by
the operator. All these parameters may significantly
alter the results of the model.

For example, if it were desired to have a large
diked area for freshwater storage, then option 20
would be the proper selection to test. If it were also
desirable that some of the salt load in the north part
migrate to the south part, then wider culverts in the
causeway would be necessary. An example of the
model output for option 20 with the following
parameter values is shown in figure 12:

Diking option 20

Dike-crest-outlet width 200 ft (61.0 m)
Dike-crest altitude 4,200 ft (1,280.16 m)
Initial lake altitude-south part 4,200.1 ft (1,280.19 m)
Initial lake altitude-north part 4,198.7 ft (1,279.76 m)
Causeway-culvert width (east) 15 ft (4.57 m)
Causeway-culvert width (west) 15 1t (4.57 m)

The computer program is listed in table 18. This
FORTRAN IV program may not be compatible with
some computers or compilers. Compatibility should be
tested with a trial run. A trial run with the same initial
conditions should generate output that will be similar
to the output shown in table 19.
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Table 19. Example of computer-program output.

LAKE ALTITUDES (FEET)

YEAR MONTH NORTH SUUTH
1931 1 4199.16 4199.70
1931 Z 4199.20 41949,72
1931 3 4199,.15 4199.bY
1931 4 419d.96 4199.53
1931 5 41l98.66 4199.24
1931 6 4198419 4198.76
1931 T 4]197.64 4198.15
1931 8 4197414 4197.60
1931 9 4]19b.84 4197.26
1931 10 4196.74 4197.16
1931 11 4]1960.82 4l197.24
1931 12 4196496 419/7.41
1932 1 4197.15 4197.62
1932 el 4197.31 4197.77
1932 3 4197.38 4197.88
1932 4 4197434 4197.89
1932 5 4197.25 4197.87
1932 6 4197.03 4197.64
1932 T 4196.67 “l97.21
1932 8 4196.30 4190.78
1932 9 4196410 4196454
1932 10 4196.07 4196450
1932 11 4196,22 419b.66
1932 12 4196441 4190.HE

27
LAKE CONCENTRATIONS (GRAMS PER LITRE)

DIKE NOHTH S0UTH UIKE
4200.93 33T .04y 204,770 124,763
420le54 337.578 205,850 104,213
4cUleva 339.511 207.485 89,522
4201e9n 3444558 2liecsT b2e333
420l a2y 3514479 2l4.419 81 .659
420094 356,279 22U.969 86,376
420015 3564468 2é9. 154 95,634
4199.44 356,345 236,744 105,295
4189.07 355.4896 24].930 l0e.A&40
4199430 355.337 2ad.07 91,317
4199.69Y 353.604 L 1T TeaT04
420052 351.414 2ul.274 51.574
4200eb5 34B.713 23b.587 42,409
420080 3464997 233.717 35,456
420lecd 34T 499 £31.560 27.801
4202405 350.6063 230.267 20.600
4202495 355.244 2eb.BeT 14,692
4z202.27 55,725 229.127 13.497
4200.94 356,094 232.509 14.699
4199.7H 356.076 237.159 16,390
4199416 355.61Y 240.082 lo.602
199,23 355.244 2404353 14,087
4199.47 352.764 237,839 11,330
«200.0¢ 349.632 234,274 H.462

RECOMMENDATIONS FOR
FUTURE STUDY

The model developed during this study was based
to a large extent on data collected during the short
timespan of 1971-74. Most of these data were
collected to extend records from long-term upstream
stations to downstream points nearer the lakeshore.
Because the lakeshore may fluctuate for many miles,
the change of flow between the long-term stations and
the lakeshore may have a high variability.

If the model is to be refined, the following
program should be carried out:

1. Compute evaporation using a different method
than that used for this report. The energy budget or
mass transfer techniques would provide an independent
check of computations made for this report.

2. Verify quantity and quality of ground-water
discharge.

3. Monitor stream discharge and water quality as
near the shoreline as possible, in conjunction with
long-term monitoring stations upstream.

4. Monitor storage changes in waterfowl manage-
ment and refuge areas between shoreline gaging
stations and long-term gaging stations upstream.

5. Monitor lake-surface altitudes and salinity in
the north and south parts.

6. Monitor discharge and specific gravities in the
east and west culverts of the causeway of the Southern
Pacific Transportation Co.

7. Recalibrate the model using refined estimates
of the parameters in the water budget.

8. Improve the salt-balance predictions for the
diked areas by refinement of the water-quality relation-
ships in the model.

CONCLUSIONS

The inflow from precipitation on the surface of
Great Salt Lake during 1931-73 ranged from 680,000
to 1,260,000 acre-ft (840 to 1,550 hm?) per year and
averaged 966,000 acre-ft (1,190 hm®) per year.

The total ground-water inflow to the lake was
estimated to be 75,000 acre-ft (92.5 hm®) per year.

The total annual inflow during 1931-73 ranged
from about 1.5 to 5 million acre-ft (1,849.5 to 6,165.0
hm?).

The Bear River contributes the largest percentage
of the measured surface inflow.

The total annual outflow from the lake
(evaporation) ranged from about 2.2 to 4.0 million
acre-ft (2,712.6 to 4,932.0 hm?) during 1931-73 and
averaged 2.98 million acre-ft (3,674.3 hm?) per year.

Short-term stations near the shoreline of Great
Salt Lake were extended to the 1931-73 base period
by correlation with long-term stations upstream. The
standard error of estimate for these correlations ranged
from 5.1 to 27 percent of the average.

The model treats the salt balance of the diked
area from the standpoint of an inflow-outflow balance
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with complete mixing and no allowance for stratifica-
tion or chemical changes due to interaction with the
sediments or solution of entrapped brines or residual
salts. Because of the model limitations, the predicted
concentrations of dissolved solids for the diked areas
should be regarded as relative indexes by which to
compare various diking alternatives.
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APPENDIX

Glossary

Symbol

or value

Text

Computer
program
(table 18)

Description

Units
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Symbol or value

Acf

AD

Aj

Al

ASOLN

ASOLS

CLNPPT

CLSPPT

L3

P (K)

§1, N1,
L1

H4

H5

C4

N9

59

35

Area

Ratio of June-
September evapo-
ration to annual pan
evaporation (E)

Area of diked part

Ratio of annual
precipitation for
year j (or (K)) to the
1931-73 average
precipitation

Altitude above mean
sea level

Redissolved salt in
north part

Redissolved salt in
south part

Concentration of

dissolved solids in
water flowing into
diked area

Cumulative precipi-
tated salt load in
north part

Cumulative precipi-
tated salt load in
south part

Dissolved-solids con-
centration in north
part

Dissolved-solids con-
centration in south
part

Coefficient character-
istic of flow over a
weir

Diking option

Acres

Acres

Feet

Tons

Tons

Tons/acre-foot

Tons

Tons

Grams/millilitre

Grams/millilitre

in deep brine layer
in south part

Computer
program

Text | (table 18) Description Units

E Annual pan evapora-  Inches
tion

Efw Annual freshwater- Inches
lake evaporation

Elt June-September pan  Inches
evaporation at a
long-term site

Emi Fraction of mean -
annual evaporation
for month (i)

Est June-September pan  Inches
evaporation at a
short-term site

h QQQ Head above dike- Feet
outlet crest

i 1 Month -

D Q (K, I) Inflow to diked part  Acre-feet

Ig Inflow from ground  Acre-feet
water

Ip Inflow from pre- Acre-feet
cipitation on water
surface

Is QT (II, Surface inflow Acre-feet

KK)

Tum Calibration param- Acre-feet
eter for deficient
inflows

j K Year within base —
period, 1931-73

L CL Length of dike- Feet
outlet crest

LD L6 Dissolved-salt load Tons
in diked part

LN N6 Dissolved-salt load Tons
in north part

LNPPT H2 Precipitated-salt Tons
load in north
part

LS S6 Dissolved-solids load Tons
in south part

LSDL Dissolved-solids load Tons
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Glossary —eontinued

Symbol or value

Computer
program
Text | (table 18)

Description

Units

LSPPT H2

oD D6

Pa

Pad

Pcf

Pm

Pmi F(I)

Sl

SCE

SCEN

t (K, I)

TL TXS

Precipitated-salt load Tons

in south part

Discharge from

south to north through

causeway

Discharge from

north to south through

causeway

Outflow from the
diked part

Qutflow from
evaporation

Average annual pre-
cipitation

Adjusted annual
precipitation

Pan coefficient for
freshwater evapora-
tion

Average monthly
precipitation

Fraction of mean
annual precipitation
for month i (or (1))

Discharge

Altitude of water
surface in south part

Effect of salinity on
evaporation rate in
south part

Effect of salinity on
evaporation rate in
north part

Time step

Time period (or
increment)

Total dissolved plus
precipitated load

Volume

Acre-feet/day

Acre-feet/day

Acre-feet

Acre-feet

Inches

Inches

Inches

Acre-feet/day ’

Feet

Days

Tons

Acre-feet

Utah Geological and Mineral Survey Water-Resources Bulletin 21, 1976

Symbol or value

Computer
program

Text | (table 18) Description Units

VD L4 Volume of diked Acre-feet
part

VN N4 Volume of north Acre-feet
part

VS S4 Volume of south Acre-feet
part, excluding
diked part

AS Volume change Acre-feet

(AS) o Observed volume Acre-feet
change

(AS) m Computed volume Acre-feet
change

pS Density of brine in Grams/millilitre
south part at any
temperature

pN Density of brine in Grams/millilitre
north part at any
temperature

Altitude, Area, and Volume
Relationships of the Lake

It is necessary to know the altitude, area, and
volume relationships of the lake in order to predict
changes in the water and salt balance of the north,
south, and diked parts of Great Salt Lake. These
relationships were developed largely from an advanced
copy (scale 1:99,000) of a map of Great Salt Lake and
vicinity under preparation by the Topographic Division
of the U.S. Geological Survey. The advanced map
delineates shorelines at 1-ft (0.3 m) intervals for
altitudes ranging from 4,193 to 4,200 ft (1,278.0 to
1,280.2 m). The bay area bottoms lie at altitudes
generally. above 4,193 ft (1,278.0 m); thus, the
altitude-area-volume relationships for the potential
diked areas are based almost entirely upon the new
map.

In the bay areas, it was assumed for purposes of
the model that present industries, waterfowl-
management and refuge areas, and residential areas at
altitudes above 4,205 ft (1,281.7 m) would be
protected from inundation by either raising existing
dikes or construction of new dikes. Thus, the areas for
all diking options except number 7 are constant at
altitudes above 4,205 ft (1,281.7 m).
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Altitude, area, and volume relationships were also
developed for the south part to include all the bay
areas. Thus, when a particular diking option (D) is
chosen, its area (AD) and volume (VD) can be
subtracted from the total, and the remainder is
considered the area and volume of the south part. The
altitude, area, and volume relationships for the diked

31

areas and the north and south parts are shown in table
9.

The area in the south part incorporated by
evaporating ponds belonging to the National Lead
Corp. has been omitted from the south part altitude,
area, and volume relationships.
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Table 9. Altitude, area, and volume relationships for various diking options
[see pages 24 and 30 of text for explanation of diking options.|

Tables 9-18

DIKE OPT HO. 1 DIKE OPT MO, DLIKE OPY Ho. 4 DILE OFT HO. 5 DIEE OFT NG,
ARERA VOLUME ARERA RREA YOLUME REERA WOLUME  HLT1TUDE HRER ME
CACRES) CAC-FT) CACRES) CACRES AC-FT:  (ACRES CAC=FT)  (FT:  CACRES) AC-FT

@.08 g 0. Gi 3. a0
0.08
2,00

@, 6a L a6
.00 Lan

o, a0 4170, 6
0,80

(S ETE]
a,08

@, 80

24810.00
J3533.00
45431.90
e

255550, 00
255925. 00
@

S71697.08
13486, 08
657275, 00
715064, 00
762853.80
2108642, 08
258431,00
SBE229. 00
95480%, 4a

188503, a0

G, 00 i, B8 0,8 1, B0

5. B8
L B0

HEQn, oo

aE

.00
1, 88

Table 10. Annual distribution of precipitation ratios during 1931-73.

Average
ratio
Logan Ogden of annual
Park | Brigham Utah State | sugar Utah Lake | Salt Lake | to 1931-73

Year | Valley City Corinne | Farmington | University | factory | Midvale | Tooele Lehi City average (Aj)
1931  0.62 0.73 0.71 0.71 0.73 0.81 0.71 0.75 0.70 0.63 0.71
1932 1.30 1.09 1.05 99 .97 .99 .85 .95 1.01 .92 1.01
1933 .75 67 .65 .70 .70 .69 a7 .87 57 .67 1.70
1934 .74 72 79 .86 .69 .93 .79 .79 .90 .76 .80
1935 .68 .73 .82 .76 .79 .86 .80 .74 .69 69 .76
1936 1.10 .99 1.11 1.21 1.08 1.36 1.19 1.06 1.20 1.08 1.14
1937  1.19 1.01 1.24 .99 1.20 1.10 1.04 1.04 1.09 87 1.08
1938 1.26 1.00 1.12 1.07 1.05 1.28 1.01 1.20 98 .87 1.08
1939 .74 .62 .65 T .73 1.00 .74 .63 .78 62 .72
1940 1.30 .99 .99 1.14 1.00 1.29 1.00 1.13 .96 .99 1.08
1941 1.69 1.30 1.61 1.38 1.15 1.55 1.54 1.33 1.47 1.25 1.43
1942 1.09 .96 .99 1.10 1.06 1.10 .87 1.07 .89 .88 1.00
1943 .69 .92 .84 .82 1.07 .94 .90 77 91 .73 .86
1944 1.00 1.10 .94 1.09 1.11 1.04 1.29 1.23 1.19 1.23 1.12
1945 1.38 1.37 1.31 1.22 1.45 1.40 1.13 1.27 1.21 1.18 1.29
1946 .94 1.10 1.23 1.03 1.21 1.07 1.12 1.12 1.29 1.03 1.11
1947 1.84 97 1.03 1.15 1.11 1.15 1.25 1.35 1.11 1.13 1.11
1948 .88 1.15 93 97 1.02 1.01 93 .86 .84 .96 96
1949  1.20 1.12 1.03 1.15 1.16 1.31 1.01 1.10 1.04 1T 1.12
1950 1.00 1.06 1.22 .90 1.17 .93 .88 .79 .76 90 96
1951 .95 1.12 1.19 1.12 1.11 1.13 1.20 1.08 145 1.17 1.15
1952 .87 .78 .70 1.04 .76 .76 .98 .82 1.01 1.01 .87
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and the north and south parts of Great Salt Lake.
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FT ITH PRRET EXCLUDING ERY ARERS DIKE OPT MO, 12 DIKE OPT HO. 14 DIKE OFT MO, 28 SOUTH PART INCLUDING BRY RRE
: 8. 00 @.a0 ?.GG B, 08 8. 00 21656, 08 172880, 20
A 9.90 8.00 0.60 0.08  95008.00 @ 261323,00
119096, 00 o.60 8.08 2.008 .90 110000,08  3€3228.00
15008 50 3,00 #,80 127080, 80
1 - .80 8,60 146008, 88
5:08 155000, 09
2+8b a.00 202000, 6
an @.08 2Z000e. aa
" @.ae 237080, 08
@, a0 254375, 00
326,08 ZE7RE0, 30
653,00 280804, aa
1182, 80 293000, 60
le70, aa 302800, 08
2560, 00 322500, 08
3834, @0 F16834, 90
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Table 10. eontinued
Average
ratio
Logan Ogden of annual
Park | Brigham Utah State | sugar Utah Lake | Salt Lake | to 1931-73
Year | Valley City Corinne | Farmington | University | factory | Midvale | Tooele Lehi City average (Aj)
1953 .88 .94 87 1.08 .82 .87 .96 a7 .81 .82 .88
1954 .67 91 .82 .78 73 7 .90 1.16 .66 .83 .82
1955  1.11 1.03 1.19 1.05 1.19 .88 1.03 92 .90 91 1.02
1956 .88 .83 77 AT .69 .83 .85 .80 .62 .82 79
1957  1.05 1.20 1.27 1.29 1.05 1.16 1.15 1.18 122 1.23 1.18
1958 .97 .73 .70 .79 .79 D2 .79 .78 .65 1 .74
1959 1.15 .90 .85 .94 .96 .76 .92 .94 .88 92 92
1960 71 .84 .83 .78 .84 .83 .76 .80 .81 .82 .80
1961 94 .96 92 .84 .87 .90 .72 .86 92 .78 .87
1962 .76 .93 .89 .87 .89 .90 .95 92 97 .99 91
1963  1.36 1.25 1.03 1.22 1.16 1.15 1.23 .96 1.35 .94 1.16
1964  1.23 1.15 1.07 1.14 1.12 1.09 1.36 1.21 1.42 1.19 1.20
1965 1.10 1.23 1.10 1.18 1.17 1.18 1.29 1.16 1.14 1.23 1.18
1966 .49 .69 .84 .60 62 51 .67 .67 97 .60 .67
1967 1.20 1.28 1.13 1.00 1.24 1.03 .92 1.11 1.17 1.10 1.12
1968 1.27 1.37 1.29 1.24 1.32 1.14 1.30 1.37 1.31 1.41 1.31
1969 .76 1.05 99 .98 99 71 .98 1.17 1.02 1.06 97
1970 .99 1.20 1.27 1.39 1.23 1.24 1.22 1.28 1.12 1.32 1.22
1971 - 1.46 1.37 1.30 1.32 1.12 1.16 1.34 1.12 1.25 1.27
1972  1.08 .98 .90 97 .92 i) - 1.13 .81 1.05 .96
1973 .96 1.54 1.29 1.37 1.26 1.25 - 1.19 1.11 1.36 1.26
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Table 11. Monthly distribution

January February March April May June
= = = = = =

22 2 | EE 2 £z 2 = @ gE P EE | @

8t | £ |88 | £ | 85| £ | BER | £ | BE | £ | 8E | £

&5 & | &% E ez | £ gz | B gs | & Sz | &
Corinne 10.5 1.57 9.1 1.36 10.3 1.54 11.5 1.72 11.9 1.78 7.0 1.04
Farmington 11.8 2.25 9.7 1.86 10.7 2.05 12.2 2:33 9.8 1.88 6.8 1.30
Logan
Utah State 10.0 1.67 8.4 1.39 10.9 1.81 12.7 2.11 11.2 1.86 7.6 1.26
University
Midvale 8.7 1.22 9.2 1.29 11.6 1.62 11.4 1.60 10.1 1.41 6.6 93
Ogden
sugar 10.1 1.66 8.8 1.44 9.4 1.54 129 2.12 10.1 1.66 1.5 1.23
factory
Park Valley 10.2 1.05 8.4 .87 7.1 .13 9.1 94 10.7 1.11 8.2 .85
Salt Lake
City 9.7 1.35 8.5 1.18 11.2 1.56 12.7 1.76 10.1 1.40 7.1 98
Snowville 10.1 1.18 7.5 .88 10.5 1.23 10.6 1.24 13.6 1.60 7.5 .88
Tooele 8.5 1.31 9.8 1.51 11.4 1.76 12.0 1.85 9.7 1.50 6.6 1.02
Utah Lake
Lehi 8.5 .84 8.6 .85 9.2 91 9.6 95 9.6 95 7.1 .70
Wendover
WBAP 6.9 32 6.4 30 8.4 39 10.9 .51 14.1 .66 9.9 46
Average
percent 9.5 8.6 10.1 11.4 11.0 7.4
of annual

(PMi) (100)
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of precipitation during 1951-60.
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July August September October November December

8
E | 3 B = E g
E g w ‘E:' E w E :ﬁ’ w E g w E‘: g o E g w 'E
: £ | B5|f |85 | £ |s5|2 |85|2 |85 |%2 |s5°%
23 £ 5% | & £ | & | &% | £ g | & | &% | & |2 E
2.9 0.44 3.1 0.47 5.3 0.79 7.6 1.14 9.8 1.46 11.0 1.65 14.96
2.1 41 5.3 1.02 3.8 72 8.3 1.58 9.4 1.79 10.1 1.93 19.12
2.3 .39 4.4 74 5.3 .89 8.5 1.41 9.4 1.56 9.3 1.55 16.64
4.6 .64 6.6 92 3.9 .54 8.6 1.20 9.9 1.39 9.0 1.26 14.02
3.2 .53 4.4 .73 5.0 .82 9.2 1.1 9.2 1.52 10.2 1.68 16.44
8.8 91 7.9 .82 6.1 63 6.0 .62 7.9 .82 9.6 99 10.34
4.2 58 6.3 .87 3.8 53 8.3 1.15 9.4 1.30 8.9 1.24 13.90
4.1 48 4.7 S5 6.0 71 8.4 .99 7.9 .93 9.1 1.07 11.74
4.9 .76 5.7 .89 4.0 62 8.2 1.27 10.2 1.58 9.1 1.41 15.48
6.3 .62 9.2 91 4.7 46 9.3 92 8.1 .80 9.9 98 9.89
6.6 31 7.7 36 6.9 32 9.9 46 6.2 .29 6.2 .29 4.67

4.5 5.9 5.0 8.4 8.9 9.3
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Table 12. Compilation of data for estimating annual freshwater evaporation, 1931-70. All sites are in Utah unless indicated otherwise.

Altitude Annual
above evaporation
. : Latitude | Longitude mean June-Sept. Annual Pan from freshwater
Lutitudo | Longitude -34° -104° sea level | evaporation | evaporation | coefficient| lakes (Efw)
Station Deg | Min | Deg I Min Min Min (ft) (in) (in) (Pcf) (in)

Bear River
Refuge 41 28 112 16 448 496 4,208 37.62 63.67 0.715 45.52
Draper 40 31 111 49 391 469 4,515 37.92 65.30 .708 46.23
Ferron 39 06 111 08 306 428 6,000 23.50 41.67 .689 28.71
Fish Springs
Refuge 39 51 113 24 351 564 4,335 59.33 103.54 700 72.48
Flaming Gorge 40 56 109 25 416 325 6,270 36.25 61.94 707 43.79
Fort Duchesne 40 17 109 52 377 352 4,990 30.45 52.68 .698 36.77
Green River 39 00 110 09 300 369 4,071 34.64 61.56 687 42.29
Gunnison 39 09 111 49 309 469 5,145 38.42 68.05 .690 46.95
Hite 37 49 110 26 229 386 3,470 51.24 93.69 670 62.77
Lakeside 41 13 112 52 433 532 4,260 56.58 96.18 715 68.77
Logan
Utah State
University 41 46 111 49 466 469 4,608 30.61 51.53 715 36.84
Manila 41 00 109 43 420 343 6,420 37.12 63.35 .708 44 .85
Mexican Hat 37 09 109 52 189 352 4,270 56.72 105.60 680 71.81
Midlake 41 12 112 39 433 519 4,235 49.53 84.22 715 60.22
Milford 38 26 113 01 266 541 5,028 56.20 101.20 687 69.52
Moab 4NW 3 26 109 36 276 336 3,965 46.13 82.74 685 56.68
Morgan 41 02 111 41 422 461 5,070 30.60 52.19 11 37.11
Myton 40 12 110 04 372 364 5,030 28.65 49.65 100 34.76
National Lead
Ind. 40 54 112 42 414 522 4,230 50.03 85.54 710 60.73
Piute Dam 38 19 112 11 259 491 5,900 37.40 67.54 .685 46.26
Provo Radio-
KOVO 40 13 111 40 373 460 4,470 30.03 52.02 .700 36.41
Promontory
Point 41 16 112 30 436 510 4,202 49.59 84.22 715 60.22
Riverton 40 31 111 59 391 479 4,655 41.61 71.66 .705 50.52
Saltair 40 46 112 06 406 486 4,210 53.80 92.21 710 65.47
Salt Lake
Airport 40 46 111 58 406 478 4,220 44.50 77.47 .709 54.93
Sevier Bridge
Dam 39 23 112 02 323 482 4,980 42.96 75.71 .694 52.54
Scofield Dam 39 47 111 07 347 427 7,630 29.01 50.69 697 35.33
Silver Sands 40 44 112 12 404 492 4,205 40.65 69.72 .708 49.36
Strawberry
Reservoir
East Portal 40 10 111 11 370 431 7,606 29.21 50.65 .700 35.46
Utah Lake Lehi 40 22 111 54 382 474 4,497 36.32 62.73 .703 44.10
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Table 12. continued
Altitude Annual
) above evaporation
Latitud Longitud Latitude | Longitude mean June-Sept. Annual Pan from freshwater
. titu f? ongitude -34° -104° sea level | evaporation | evaporation | coefficient| lakes (Efw)
Station Deg | Min | Deg | Min Min Min (ft) (in) (in) (Pcf) (in)
Vernal 40 27 109 31 387 331 5,280 24.94 43.01 .700 30.11
Wanship Dam 40 48 111 24 408 444 5,950 28.82 49.37 .709 35.00
Boulder City,
Nev. 35 59 114 51 119 651 2,525 63.62 122.78 .650 79.81
Caliente, Nev. 37 37 114 31 217 631 4,402 41.87 76.96 .680 52.33
Ruby Lake, Nev. 40 12 115 30 372 690 6,012 33.37 57.82 713 41.23
Green River,
Wyo. 41 32 109 29 452 o329 6,089 45.81 77.44 710 54.98
Twin Falls,
Idaho 42 33 114 21 513 621 3,960 40.85 67.88 725 49.21
Grand Junction,
Colo. 39 03 108 27 303 267 4,710 45.57 80.90 .688 55.66
Gai Lake, Colo. 40 16 105 50 376 110 8,680 31.67 54.81 710 38.92
Gr. Mtn. Dam,
Colo. 39 53 106 20 353 140 7,740 26.26 445.79 .710 32.51
Meredith, Colo. 29 22 106 45 322 165 7,825 33.02 58.21 710 41.33
Montrose, Colo. 38 29 107 53 269 233 5,830 34.24 61.58 .689 42.43
Vallecito, Colo. 37 22 107 35 202 215 7,650 24.83 4595 .690 31.71
Dan’s Dam, Ariz. . 35 12 112 20 72 500 6,000 81.72 162.25 .700 113.58
Fort Valley,
Ariz, 35 16 111 44 76 464 7,347 23.99 47.51 .700 33.26
Many Farms,
Ariz. 36 22 109 37 142 337 5,305 49.58 94.50 .690 65.20
Wahweap, Ariz. 3 59 111 29 179 449 3,728 69.78 130.53 .680 88.76
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Table 13. Surface flow from Bear River basin across State Highway 83, 1972-74 water years.

1 2 3 4
Total surface flow across
Bear River near Corinne Tributaries and canals State Highway 83 Ratio (column 2
Date (acre-ft) (acre-ft) (acre-ft) divided by column 3)

Oct. 1971 176,600 15,900 192,500 0.08
Nov. 172,700 13,400 186,100 07
Dec. 182,000 13,300 195,300 .07
Jan. 1972 198,000 13,900 211,900 .07
Feb. 166,200 11,100 177,300 .06
Mar. 226,200 10,900 237,100 .05
Apr. 247,800 8,100 255,900 .03
May 251,600 13,700 265,300 .05
June 181,700 15,700 197,400 .08
July 97,680 16,420 114,100 .14
Aug. 54,110 15,130 69,240 22
Sept. 116,000 19,000 135,000 .14
Total for water

year (rounded) 2,071,000 167,000 2,237,000 .07
Oct. 1972 129,700 16,900 146,600 12
Nov. 149,000 12,200 161,200 .08
Dec. 146,100 10,000 156,100 .06
Jan. 1973 154,100 11,000 165,100 .07
Feb. 140,000 10,400 150,400 07
Mar. 201,300 25,900 227,200 A1
Apr. 194,100 11,400 205,500 .06
May 185,700 16,400 202,100 .08
June 54,020 17,440 71,460 .24
July 38,740 17,750 56,490 31
Aug. 7,900 16,850 24,750 68
Sept. 84,470 21,930 106,400 21
Total for water

year (rounded) 1,485,000 188,000 1,673,000 1
Oct. 1973 106,600 14,900 121,500 12
Nov. 96,990 12,410 109,400 11
Dec. 116,900 11,200 128,100 .09
Jan. 1974 138,200 11,300 149,500 .08
Feb. 126,000 12,300 138,300 .09
Mar. 218,700 17,500 236,200 .07
Apr. 194,400 10,100 204,500 .05
May 207,200 15,500 222,700 .09
June 149,100 14,500 163,600 .09
July 43,830 15,300 59,130 .26
Aug. 44,600 15,880 60,480 .26
Sept. 62,230 16,220 78,450 o1

Total for water
year (rounded) 1,505,000 167,000 1,672,000 .10
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Table 14. Discharge and specific-conductance data for outflow
from the Bear River Migratory Bird Refuge near Brigham

City.
Specific conductance
(micromhos/cm at 25°C)
Discharge Discharge-

Date (ft*/s) weighted average Average
3- -74 5,330 1,240 3,040
4-12 4,090 1,370 2,110
4-26 4,130 1,040 1,220
4-30 990
5-3 1,520
5-9 1,550
5-10 4,480 775 1,180
5-17 699
5-24 2,800 1,010 1,480
5-30 1,530
6- 3 1,970
6- 7 3,550 897 2,170
6-11 2,020
6-17 1,920
6-21 2,340 823 1,240
6-24 1,350
6-27 1,470
7- 2 1,590
7- 5 626 1,260 2,040
7-22 122 1,930 1,870
7-26 2,320
8- 2 2,350
8- 8 598 1,750 2,300
8-19 644 2,030 2,300
9-5 549 1,980 2,310
9-17 1,770 1,660 2,170
9-30 984 2,250 2,390
10-15 1,550 2,090 2,470
11- 4 2,120 2,410 2,380
11-17,18 1,660 2,740 3,150
12- 2 1,810 1,920 2,350

Table 15. Discharge and specific-conductance data for outflow
from the Farmington Bay Waterfowl Management Area, duck
clubs, and Salt Lake City Sewage Canal.

Table 15. continued
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Date

Total flow
(ft*/s)

Specific conductance
(micromhos/cm at 25°C)

Discharge-
weighted average

Average

Specific conductance
(micromhos/cm at 25°C)

Total flow Discharge-
Date (ft? [s) weighted average Average
Farmington Bay Waterfowl Management Area
12-19-73 304 1,860 1,830
1-24-74 333 1,770 1,870
2-28-74 217 2,010 2,030
3-29-74-4-1-74 337 2,320 2450
5- 3-74 498 2,860 3,100
5-31-74 523 2,230 4,350

Farmington Bay Waterfowl Management Area—continued

6-26-74
8-27-74
10- 3-74
10-30-74
11-29-74
1- 6-75

12-19-73
1-24-74
2-27-74
4- 1-74
5- 3-74
5-31-74
6-26-74

10- 3-74

10-30-74

11-29-74
1- 6-75

12-19-73
1-24-74
2-28-74
4- 1-74
5- 2-74
5-31-74
6-26-74
8-27-74

10- 3-74

10-31-74

11-29-74
1- 6-75

12-12-73
1-25-74
2-28-74
4- 1-74
5- 2-74
5-31-74
6-26-74
8-27-74
10- 3-74
10-31-74
11-29-74
1- 6-75

184
121
171
268
212
163

1,530
1,670
2,450
2,610
1,990
1,820

Salt Lake Sewage Canal

93.5
151
145
128
206

99
120

76

86

57

67

North Point Duck Club

201
199
183
155
183
150
92
88
26
64
47
48

1,700
2,120
2,310
1,850
1,760
1,160
1,460
1,670
2,060
1,990
1,940
2,120

Lake Front Duck Club

106 1,910
114 2,040
120 2,010
87 1,600
125 1,620
66 1,260
20 1,640
30 2,040
33 2,420
33 2,370
30 2,060
27 2,080
West Ambassador Duck Club
23 2,500
20 2,490
18 2,820
6.9 6,940
13 4.440
14 4,370
54 3,540
15 3,370
21 2,820

2,570
2,011
2,780
2,780
2,090
1,770

3,600
3,700!
3,710°
3,050
2,110!
5,400!
4,400"
3,900!
3,200"
4,000’
3,600

1,800
2,210
2,540
2,150
2,400
1,230
1,480
1,660
2,230
2,390
2,040
2,200

1,870
2,000
2,000
1,600
1,580
1,280
1,580
2,020
2,410
2,290
2,100
2,220

2,500
2,490
2,820
6,500
4,840
4,600
3,950
3,600
3,050

' Represents measurement of single discharge point.
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Table 16. Monthly estimates of surface inflow to Great Salt Lake, 1931-73.

Total surface flow across State Highway 83, excluding Bear River, near Corinne (10126000)

10126000

YEAR
1931
1932
1933

acT
16394.8
16390.8
16392.0
16399.0
16399.8
16390.8
16398.8
16390.8
16398.9
1e390.0
16394.8
16390.0
16398.98
16390.9
163296G.0
16390.0
1632948.8
16399.0
16396.8
16398.48
16398.6
1e390.8
16393.0
163298.8
16394.8
16298.8
16398, 8
16296.8
16398,0
163298.8
163%@.0
16390.8
16298.0
16390, 0
16398,8
16298.8
16394,.9
16390.48
16396.0
16390.0
16398.9
15908.0
165880.4

£1894.8
685046, 8
176600, 0
129400.0

HOW
12778.0
12778.9
12778.8
1277a8.0
127708.9
12770.80
12770.9
12778.0
12778.9
12770.9
12778.8
12778.8
1277a.8
i2vve.e
12770.8
12776.8
127748.8
12778.0
12778.0
12778.9
12778.8
12770.8
12778.6
12778.0
12778.9

near Corinne

HOY
T4938.9
43250,8
53570.9
S200a8,0
5185%0.9
48570.9
74500.9
61276, 8
S6660,0
48730.0
573a0.9
£0130.0
64970.0
77Tea.0
€2628.0
d94228.8
11a200.8
185188, 8
96490.9
S6306.0
158208, 8
l2z900,.0
185200.8
67136.0
55270.0
63370, 0
£4750.0
91900, 0
v2840.8
54256,9
60128.0
S2810.8
56430.0
74290.0
59510,0
145500,8
48540, 0

1za40a,a

£3880,8
172700.8
1437008.9

DEC
11658.8
11658.8
1165@.0
11650.0
11650.9
11658.9
11658.9
11658.2
11658.8
11658.9
11658.8
11658.8
11658.@
11650.0
11658.8
11658. 9
11658.8
11658, 8
11656, 6
11650.8
11658.6
11658.8
11658.0
11658.8
116508.8
11656.6

145900, 8

JAH
12400. @
12408.0
12400.8
12408, 08
12400.8
12408, 0
12400.8
1z408.0
12400.4a
12409, 8
12408.8
12400.8
12409, 8
12400.@
12408.0
1z2400.8
12468.8
12460.8
12400.8
12400.8
12409, 8
12400, 8
1z408.0
12400.a
12406.8
12464, 8
12404, 8
12406.8
1z400.8
12486,8
12480.0
12408, 8
12408.8
12408, 8
12406.0
12406.8
12408.6
12408.0
12408.8
12408.8
i2400.8
13968, 8
10980.9

JAH
7za1e.a
53360.0
£1590.8
66310.0
45030.8
€851a.8
£5428.8
68538.8
£94908,0
£3628.8
S685a.0
£7720.0
597%0.0
65940, 0
S2888.0
areTe.n
168800, 0
89640, 0
113160.8
123780.06
164106.0
149668, 6
137268, 8
73220.9
63970.0
120508, 0
T4820.06
£4900.8
TE298.08
£89%0.0
4900a.8
S3740.8
S6600.8
61396,
1855080, 0
143900.8
£522@8.8
1171808
168186.9
121100.9
164980, 0
192000.0
152988.0

FEB
18746.0
1B748.8
1a7468.8
18740, 8
1av4s.6
1874a.0
16749.8
16740.8
18748.0
18748.4
1av4a. @
18740, 6
1674, 0
19746,
1a74a.8
18749.8
18746.0
16748, @
18748.9
lay4s.a
18746.8
16740.8
18744, 0
18746.8
18743.8
lav4a.a
1a740.@
l0740.8
18746, 8
18746.8
18746.a
1740, 0
1874B.0
18740.8
lav4a. o
1a740.0
18740.4
1874G.8
16740.9
18746.0
16746.0
11180.6
163860.48

FEB
73260.04
cB8ge8. 0
6R978.8
57994, 0
502548. 0
7E550.a
59150, 6
219988
Tlela.a
7594a.8
23840.0
Tizaa.o
F00z28.6
6747, &

182200.0
TEl4a. 0
185268, 4
184708, 0
112600.6
1441800
124800, 0
132400.0
113088, 6
72490.0
J6918.8
79540.0
6840.0
1134868.0
21890.0
63648.4
58130,.8
1719008
184800, a
61298.0
1ig486.0
124206, 8
E206E.8
93360.0
1ivaas.d
24400.0
151188, &
156208, ¢
139808.4

MAR
LAS00, 0
10988, 8
19980, a
13908, 0
18908, @
La9ag. 0
10500,
10906, 4
163608, 0
18980, 4
1a9aa, o
18908, 6
18968, a
16900.9
1a980, B
139008, 6
18988, 6
1a98a, @
19968, a
1a%60, 8
19966.8
@90, o
10968, 0
18966, 6
10968, 8
1a980.9
19960.0
18908, 8
16980, 8
10900, 0
109608, 0
10986,a
13960, 6
1a9ae.a
10968, 6
16968,
1A988, 0
10906, 8
16200.0
18966, 8
1900,
10968, 6
25720.08

MAR
25460.8
1252080.0
10pz200. 8
52850.8
Tol46.0
23810.9
145868, 8
122806.48
141480,6
95838.0

0810.0
laz2es, a
67620.8
ri2ie.e
903268.0
179400.0

7476.8
1469008,0
172786.8
s4130.0
175500.8
226200.0
ZA12086.0

APR
9734.0
9734.4
97324.0
I734.0
9734.0
9v34.8
T34,
9734.0
A734.0
9734.0
9734.8
734,08
9734.0
9734.0
a734.0
94734.0
9734.0
9734.9
97340
S734.0
9734, 0
a9734.09
9734.9
ar24.0
9734.0
9734.0
9734.0
9734.0
ar34.0

11376.0

APR

£1490.0
181480.9
127200.0
I7370.0
§2670.0
223680.0
1474@8,8
172400, 0
117188,.8
235900
99078.08
173008, 0
2221908.0
114500, 8
183188,.0
2771080
128000, 0
174400, 0
173100.8
229500.0
2267808.0
339006, 6
126480, 0
184200.8
127780.0
165600, 8
132580.0
174000, 8
111380.0
128800, 0
67620.0
1967088, 8
166500, 8
121508, 0
168186, 0
156780.0
133300, 0
119808.8
253400.8
79748.0
256000, 8
247800,.8
193708, 8

MAY
1280a.0
12608, 0
1z@0a.a
1z660.0
12868.0
12008.0
12008.8
1zona.8
12@08, 2
12060,
120689,
12668,9
12060.0
12000.8
12060,49
1z06a.8
12009.a
1z2080.4
12000,0
l12008,.8
120680.4
12000.0
12680.,4
12R00.0
12000.8
12060.0
1z0600,8
12000.0
12a06,0
12060.6
12600.8
12600.0
120008
12000.a
12008.9
12060.8
12008, 8
120800.6
120008
12000.a
12068.8

77R8.8
16318.8

MAY

179z0.8
215v00.8
150160.8

9040.0
23560.8
251zea,a
172600.0
137e08.0
=1420.0
23740.8
£2880.9
145700.0
133800.a
120406, 8
1567689, 0
173486,8
142368.8

169380.0

£3640.8
125500.8
125400.a
334706.9
251é00.0
125406.0

JUH
1656@.0
16560. 0
16560.@
16568. 8
16560.@
16560.8
16568.8
165608.8
16568, @
16568.8
16568.9
16568.0
16568.8
16560.8
1e560.8
1ESER. &
16568.0
16568, 8
16560, 4
16566, 0
16560. 8
16566.4
16568.8
165606, 8
16560.0
16566,8
16566.8
16568.0
16568, 8
16568.9
16566, 0
16560.9
le5S6d. @
16566.0
165606.9
16568, 0
16568.90
1e568.8
1e5c8. 4
16566.8
16568.@
15708, @
17428.8

1217@a.0
53920.0

JuL
17068.8
17068, 0
17068, 9
17060.0
17068.0
17868.8
17860.8
17060.8
17060, 0
17660.08
17ace,a
17860,08
17860,0
17060.8
17668.8
17066.48
17666.0
17860,
17060.08
17060,
17866.8
17860, 0
17060, 8
17063, 0
17666, 8
176ed,. 8
17860, 8
17866.8
17860, 8
17860.8
17086G. 8
17866, 8
17066.0
17060, 8
178608, 0
17060, 8
17868, 8
17860.0
17068, 6
178e0.0
17068. 6
164208.6
177008,0

JuL
8930.0
16208, 8
430,08
871e.8
ge5@.8
8630.0
13940.a
28599.9
S630.9
8598.0
area.o
9568.0
16768.8
9350.0
13298.0
1550a.0
z2254e.8a
26370.0
15558.6
128400.0
S6248.08
S8120.0
l89za.ae
7548.0
7z2g80.0
Tesa.@
1327a.8
1164a.6
9560.0
2468.8
2900,0
11648.8
g851e.8
13940.0
48178.6
6900,08
4289%6.0
65969, 8
2valo.a
66508.0
152408.8
97e20.0
38670.8

AUG
15980.0
15926. 0
15980.0
15280. 8
15926.8
15280.8@
15980.0
15986, 9
1598a. 4
15986.0
15980.8
1598@.9
15988.8
15928, 8
15958, 0
15920, 8
15928.0
15926.8
15920.0
15986.0
159:0.0
1598@.4
159g@.0
15980.6
i3%980.0
15986.8
15980.0
15980.8
15986.8
15988.0
15980.0
15980.0
15988.6
1598@.0
15986, 0
1598@.0
15950.9
15986.4
15980. 0
15980.@
15980, 8
15138.0
12338.0

Ti750.8
S4110.0
7880.0

SEP
2a450.8
28450.8
26456.8
20450.0
26458.8
20456.9
208458,8
28456, 8
z045a.8
Za45@.a
2a45e.a
28454.0
Za4546.9
20456, 8
za45a.0
20458.8
Z2A450.6
20456, 0
20450.0
2a456.8
26450.0
2a458.6
2a450.9
ZA45@,0
z@450.8
za45a, 6
2p458.0
2A450.6
20450.8
20450, 0
20456.4
Za456, 6
204506.6
2450, 0
20450, 0
2A456,9
2a450.8
26450,9
26458, 8
204506.9
20456, 0
12080, 0
21898,8

24328.9
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Table 16. continued

Combined flow of South Fork Weber Canal (10141050) and Seuth (10141100), North (10141200), and Middle Forks (10141150)

YERK
1931
1932
1932
19324
1935
1938
1937
1338
1939
1940
1941
1942
1543
1344
1345
194
1947
1942
1949
1956
1951
1952
1952
1954
1955
1956

acT
194z28.4
4£80.0
©538.8
4476, @
3716.0
5238.0
18390.08
1e3z8.0
122g6.0
8556, 0
9630.0
14938, 4
S9@a.a
11578.8
115z8.0
2321a.8
177ed.

11g1a.a
reze.n
115268.9
11618.9
4376.8
2470, 5
2528, 8
8316.0
23356.4
9Z10.0
28978.6
Z1252.8
2e5a5.4
Z75850.,4
29z230.0
2612@. 8

Willard Bay ocutflow

YERF
1931

]

PEOEeeOIDDITSEROORIVODOE Y

s o PR B o B s Tl g Rl R o

DO ODETDDD DR RED T

SDDEOE DSOS

\rep6.e
42006, 9
15408, &

a0
41492.8
£206, A

8.8
2686, 0

Hiow

19230.0

9326.8
15120.48
TE1G.8
55908.8
9178.9
23579.0
19093, 6
8536.0
9238.8
163240.0
28550, 0
18120.0
1avsa.n
2z42@8.0
24654.8
16588, 8
29200.0
17328.6
25996.8
28878.9
25540,0
22290.8
16540, 8
14594.0
16910.8
te24a.a
17158.8
15530.0
9320.8
13098.8
3658,0
14660, 0
114z@.8
1haze.a
18896.0
2150.4
2049a.8
27308,.8
Z5200,.0
24640.8
26730,8
25250.8

How
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IEEODoOOIOEEOSET

Saa, 4
15200.8
13606,0
20500,0
226608, 8

3506,

08,2

L4pa, 0

DEC
19238,
15138,
15334,
12738,
1474,
12330,
28576,

27eza,

2269a.
14304,
20960,
39216,
299440,
25998,
Zaasa.,
29220,
2viea,
22860,
2a7a0,
29760,
415356,
Z2dpa.
26340,
15168,
12530,
32180,
1&15a@,
303878,
150686,

g344a,

2408,

S3ed.
18918,
14248,
13366,
16698,

259z2a,
2E04a.
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a
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@
a
a
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=]
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=]

AH
185508.8
12660, 8
2@5%0.0
14658, 0
13328.0
13950. @
28290, 6
203260,0
ZBTVO.8
25299.8
2199a.8
29910.0
28310.0
21186.0
21536.8
32599.0
24896.,0
25750.8
£5436.8
s6610,.0
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36958.0
24020, 6
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19370.8
17426, 0
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22E00.8
31049.9
Za58h. @
23556.4
a151l68.0
2@996.8
25140 8
qED. B

2zava. e
125608.08
11890.4
9580.4
3480, 0
15566.8
18378.0
19938.6
2050.8
2320.8
SBea. 5
41486, 6
9858, 6
34@846.60
42968.8
3i5316.6

1FAR
259608.8
S5284.8
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FP4p0. 8
157984, 8
SOA%a. 0
119308, 13
i16206.0
143204.0
155904, 4

203084, 8

S2468.8
24518.8
33630.8
47109.6
51030.0
1a5se46.a
19230.9
33270.08

ve1@.8
7405, 0
24270.8
42878.0
55880.0

2548, 8

9818.0
146320.40
Fa90a, 6
lez@a. 6
117688, 6
125080, 4
GEEBE. O
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sos
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24008.,9
Z2g06,8

HMAY

50,0
226288.0
122360.0
2930.0
S7516.0
Z34188.0
1178608.0
145868, 8
2E2656.8
240,48
39430.8
111100.6
58550, 8
5160, 8
58260.0
TEE4E, B
212e8.0
196200, 0
133200.8
227Ze0.e
191708, 8
274500, 0
G7710,6
4538,6
32250,.0
25330.0
1154088.8
SBE20.a
2630.8
12158.8
3350.48
482508.8
446740, 8
29858, 8
91500,8
1@asa, i
32260.8
2g350.8
83730.8
S@410.0
18z060,a
24370.0
12p486.0
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3416.6
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Tase.a
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4346.08
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A740,8
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4570, 8
a0z20.0
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Table 16. continued
10141400 Howard Slough at Hooper

YEAR ocT HOY LEC JAH FEE MAR APRE MAY JUM JuL AUG SEP
1931 1578.6 1518.8 12e6.8 1€1@.8 1988.8 Z490.8 154@.8 1746.8 13168.8 1220.8 1128.8 zl4@.8

1932 1570.0  1516.8  1860.8  1610.8  1996.6  2430.0  1548.0 1748,  1918.8 1326,  118a.9  2140.9
1933 1578.6  1S10.8  1268.9  1é1@.8  19890.6  2498.4  1S48.8  |748,9  1918.8  1320.9  1186.5  2140.8
193¢ 157@8.8  1516.9  1868.8  1618.0  1930.6  2498,0 1548,  1740,0  1916.0  [328.8  1130.8  2140.8
1935 157@.8  1516.0  186@.8  1618.0  1930.@  2490.8  1546.0  1740.0  1916.8  1328.0  1130.9  2140.0
1936 1S7@.0  1510.8  1860.6  1618.8  1980.6  2498,0  1546.0  1748.8 1916, 1320.0  1180.0  2146.9
1937 157@.0  1S1B.@  1866.8@  1£10,0  1989.9  2490.@  1540.8  1749.0  191@.8  1328.8  1180.@  2140.8
1938 1578.8  1518.6  1868.9  1618.8  1988.6  2499.8  1540.8  1740.0 1916,  1220.8  1188.6  2140.8
1535 1578.0  1510,9  1860.@ 1618,  1980.0  2499.0  1546.,0  1740,8  1916.6  1326.0  1188.8  2140.D
1340 1578.8 15188 1368,8  1618.8  1986.0  2496.0  1540.8  1748.0  1919.0  1320.8  1180.8  214@8.0
1941 1576.@  1518.8  1868.8  1616.@  1986.0  2498.0  1540.8  1740.8  1916.8  1320.8  1180.0  2148.0
1942 1576.8  1518.@  12€8.0  1618.8  19B6.6  2496.0  1540.8  1740.@  1910.8  1320.8  1180.8  2148.0
1943 1578.9  1518.6  1368,8  1616.8  1986.9  2496.0  1548.8  1740.8  1913.6  1326.6  1138.8  2140.8
1944 1S7@.0 151,90  1860.4¢  1618.8  1986.8  2498.0  1548.8  1749.0  1910.@  1320.8  1120.6  2140.8
1945 1576.0  1518.9  1868.8  1616.8  1980.9  2496.6  1540.8  1740.8  1918.@  1320.8  1139.8  2140.8
194 157@.@ 151,00  186@.@  1616.8@  1986.0  2496.9  1540.9  1746.0  1919.8  1326.@  1188.8  2{40.@
1947 1576.8  151@.8  1868.@  1618.8  1980.9  2499.8  1540.6  {740.8  1918.8  1326.6  1180.0  2146.8
1348 157@.8  151@.0  1860.8  1€10,8  1986.9  2498.9  1540.6  1746.9  1910.6  1320.@  1196.8  2140.@
1949 1578.@  1518.0  12€0.8  1618.0  1986.0  2499.9  1546.0  174B,@ 191@.6  1320.6  1184.8 2148,
1959 157@.9  1518.0  1860.0  1618,0  1980.8  2498,9  1546.0  1740.8  1918.8  1320.0  1180.8  2140.8
1951 1570.8  1518.0  1360.@  [610.6  1988.9  2450.0  1540.9 174,89 1918.8  1320.6  1130.8  =21408.8
1852 1578.@  1518.8  1360.0  161@,0  1986.p  2490,0  1540.0  1740.60  1918.8  1320.8  1180.8  2140.8
1952 1576.8  151@.8  1266.6  1619.6  198@.8  2498.0  1540.0  174B.9  1910.6  1220.6  1186.8  2140.@
1954 1578.9  1519.0  1868.8 161,06  1988.6  2499,8  1540.6  1746,8  1918.8  1328.6  1180.8  2140.0
1955 157@.8  1518.8  1266.8  1618.0 (980,68  2490.8  1548.0  1748,0  1916.9  1328.8  1180.0  2140.0
1356 157@8.0  1510.0  1868.@  1618.0  1920,6  2490,8  1540.8  1748.0  1918.8  1328.0  1180.0  2146.9
1957 157@.0  1S519.8  1860.@ 161,80  198@.8  2498,8  1540.8  1748,8  1916,8  1328.0  1130.8  2148.8
1958 1579.6  1518.0  1866.8  1£18,8  1930.0  2490.6  1546.8  1740.8  1916.8  1320.8  1180.9  2148.8
1953 1576.0  1518.8  1868.8  1610.0  1988.¢  2498.8  1540.0  1740.0  1910.8  1320.86  1180.8  2148.0
1968 157@.0  1518.0  1868.8  1618.0  1986.0  2490.6  1540.0  1748.8  191@.6  13#8.8  118@.9  2140.8
1961 157@.8  1518.0  186€8.8  1£16.86  1980.0  2490.@  1540.8  1748.8  1918.8  1320.8  1184.0  2140.8
1962 1570.8  1518,8  1868.6  1618.8 1934, 8 2490.6 1540.8  1746.0  1910.8  1320.6  1180.8  2140.0
1963 1578.8  1510.8  1868.0  1519.8 1984, 2430.8  1540.0  1748.0  191@.8  1328.8  1186.6  2148.0
1364  157o.@  1510.0  1960.0  16lo.@  1980.p  2490.0  1340.0  1740.8  1919.0  1320.0  1188.8  2140.9
1965 1576.8  1518.0  1860.6  1618,8  1950.9  2498.0  1540.9  1748.0  1918.8  1320.8  1128.9  2140.@
1966 157@.8 151,80 1368.8@  1618.8  1986.0  2490.0  1S4p.6  I740.9  1919,6  1326.6  1180.8  2140.8
1967  157@.@  1518.0  19€0.4  1618.8  1986.0  2496.0  1540.8  1740.0  1910.8  1220.@  1120.8  2148.8
1963 1570.8  1518.0  1268.0  1610.8  1988.8  2496.@  1540.0  1740.0  1910.6  1326.6  1136.8  2140.8
1969  1576.64  151@.0  1868.6  1619.6  1986.9  2498.0  1540.9 (740,80  1910.8  1320.¢  1188.0  2146.8
1876 1570, 1518.0  18€0.8 1616,  1986.0  2496.0  1540.0  1748,9  1916.0  1826.8  1184.5  2140.0
1971 157@.@  1518.8  1968.@  1619.6  1986.9  2490.9  1540.0  1740,9  1918.8  1320,0  1180.8  2148.0
1972 1820.6  179@.0  2278.@  2118.0  156G.¢  12@0.@  17SA.0  1530.9  1448.8  1018.8  16%99.5  2400.@
1973 1328.6  1310.8  1448.8  11908.8  2400.0  3779.0  1320.0  1950.0  2376.0  1628,8  1260.0  1890.0

Combined flow of tributaries 10141500, 1042000, 10142500, 1014300, 10143500, 10144000, and 10145000

VERAR ocT HOW DEC JAN FEE HAR APR HAY JUN JuL SEP
1931 541.8 £47.0 591.8 596.0 546.8  1056,0  1508.0  3060.0  2030.8 £26.0 279.6
1932 387.8 532.9 S34.9 521.0 Ses.@ 1336.8  3456.8  95960.8  £678.8  1440.0 560.8
1333 530.8 6320 £25.0 £18.8 SS7.a  1368.8  2679.8  S5130.8  8248.8  1318.0- €224
1934 S76.8 £50.0 £69.0 637.8 SS7.e  1280.@  1220.06  1200,0 336.0 251.0 26,0
1335 258.4 489.0 S28.9 504.0 S22.6  1186.8  2290.0  6€518.0 €768.8  1250.0 523.8
1938 S06.0 £48.0 £20.0 £12.8 s91.8  2276.0  5050.0  12650,8  688.9  153@.0 £29.0
1337 591.8 667,08 651.8 597.8 S33.6  1866.8  3188.06  10958.6  6230.8  1590.0 £48.0
1938 £26.0 657.0 £58.0 626.8 SE8.0  1720,9  4890.0  9536,0  EB26.6  1330.8 £41.0
1939 £20.8 7a4.8 £96.0 EE7.0 S97.8  194B.8  3248.8  S5750.0  2850.0 852.8 512,86
1346 432.0 £62.0 E0E. 0 £20.8 £05.0  1990.9  3779.8  6790.8  3330.8 962.0 s25.8
1941 555.8 670.8 §45.8 £15.8 £50.6  1940.8  3240.0  5839.8  5%60.8  1650.0 77%.0
1942 727.8 Ti2.8 716.8 716.0 €72.6  1940.9  £290.0  9138,8  9199.8  2230.8 a51.9
1943 396.6 805.8 839.6 819.0 TES.H 2120, @630.8  S3I70.B 4818.9  1360.9 £E7.9
1944 556.0 i74.8 £65.8 £18.8 S92.6  1340.8  2583.6  S278.@  7150.8  1790.8 733.9
1945 T36.8 529,80 £89.0 645,80 595.6  1298,8  1769.0  S16B.6  SETE.@  1450.8 724.0
1946 £46.0 £82.8 £44.0 £26.8 S62.8  1728.8  4220.0  S720.8  4278.8  1130.8 547.9
1347 547.0 £52.0 £71.60 £38.0 €82.6  1960.9  030,8  B8218.9  4480.8  1330.8 £32.0
1948 &23.0 7il.8 £86.0 £21.0 S@S.n 1588, 3620.9  9578.0  E200.8  1360.0 7E0.D
1945 £47.8 714.0 £72.8 €13.8 Ses.n  1858,8 481008 10199.8  7920.0  1808.0 724.9
1950 gi1.0 740.9 £60.0 £74.0 Pi7.6 1920.0  4940.0  3516.6  2456.8  1249.0 a1z.a
1951 786.6 7EE.D 728.8 £96.0 §71.0  1630.8  3900.8  2630.0  5580.8 14200 £63.0
1952 742.0 £92,9 704.6 74,8 580,06 260.8 7E3.8  17146,8  7106,8  2100.0 €94.0
1953 6628 558, @ 702.8 893,80 686.4  1226.0  2140.0  7400.8 18320.8  2176.0 586, 8
1954 £49.0 703,90 717.8 £34.8 847.8 §21.0  24%0.8  2700.8  10786.0 525.8 295.8
1955 415.9 499,80 455.9 454.8 460.0 £50.6  1960.0  £920,8  2550.0 9648 397.9
1956 567.8 559.8 370,06 1079.0 797.0  1380.8  364D.8  60€D.8  254D.0 5730 4132.8
1957 499,08 S22.@ 571.9 515.0 £20.8 962.8  2@99.0  9890.0  S120.6  2160.8 £35.9
1958 725.0 £75.0 783,90 635.0 784.8  1046.8  3440.6  15060.8  4170.0  1230.0 541.0
1359 575.4 £41.0 £22.9 573.8 S3%.0 826,90  2070.9  3618.0  1970.9 £35.0 452.8
1960 S37.0 452.0 450.0 459.8 4408  13€0,8  3689.8  5289.8  1870.9 £73.8 366.0
1961 447.0 523.8 PEENT 447.8 460.0 785.8  1620.8  2730.0 2@, 0 226.0 29%.8
1362 425.0 470.0 492,80 462.0 987.6  1146.0  7299,8 18636,  4770.0  1590.@ £33.8
1963 £10.8 558.8 509, 480,49 575.0 721.8  1848.8  7520.9  3438.0 959,80 461.0
1964 5000 557.8 4798 471.9 471.@ 520,60 1690.0  12600.8  9200.6  2330.0 €E7.6
1365 €69.0 679.8  1B10.0 851.6 911.6  (036.8  4140.0 19306.0  E660.0  2310.0 aze. 6
1966 238.9 789.0 755.8 - 792.9 €96.0  1920.4  3730.0  5800.8  3150.0 284.0 464.0
1367 481.8 572.8 495.8 543.9 S05.6 240,06  1970.0  £0206.0  7218.8 171i0.@ €38.8
1262 59%.0 £46.8 £24.0 £94.0 S37.8  1600.8  2660.0  7156.8  4520.0 15300 829,15
1954 831.0 792.8 725.0 £29.6 552.8  137R.0  ZC40.0  3850.0  3648.0  1350.8 £20.9
1578 524.9 £12.8 S95.0 7190 723.a  152@,0  1710,9  5480.8  98@0.6  2@50.0 785.0
1971 £72.9 749.8 753.0 783,90 893.@  264B.9  £180.0 18318.0  3250.8 23600 945.0
1972 886.0 230.0 540,80 768,80 7E2.8  2970.8  S120.0  18530.8  4779.0  1660.8 TPE.D

1973 Ti1.08 742.8 713.9 £91.8 £53.@ 1VEE. 6 zge0.9 16516.4@ 7920.0 1836.8 1166.0 263.0



Waddell and Fields—Model for Evaluating the Effects of Dikes on the Water and Salt Balance of Great Salt Lake

Surplus Canal at Cohen Flume, near Salt Lake City

DEC
8598.0
4638.48
495@.4
43200.9
4620.0
4516.8
485@.8
4699,0
5680,9
4508, 0
4660,0
S460.0
4350.0
I3z@.8
471@.8

39050.8
12430.0
S748.68

15710, @
17700.0
163368.8
18570.8
TOE0. 9

JAN
3360.0
4420.08
4118.8
38268.8
4470.8
4460.8
4656, 6
4526.0
4636.60
4476.8
447,48
4608,9
40060,08
3030.0
3790.0
4€16.0
4730.8
4290.8
030,90
7804.48
5128.8

19568.8
4442p.0
13368.8
3940,0
2340.9
4706,
6370.0
4618.0
4230.0
3810.0
450,08
2368.0
4670.0
8540.8
V36,0
S13@,.68
7230.08
21408,6
Z25698,8
22959.9
24248.8
124g8.@

FEB
2 ]
3480.9
3168.9
2200.0
37406
371a.8
4a4a.a

3930.8
3730.0

25470.0
24480.0
21063, 6

below Cudahy Lane, near Salt Lake City

Table 16. continued
10170800
YEAR OeT HOY
1931 474B.0 7210,
1932  S97B.8  3620.0
1933 4960.8  25%0.0
193¢  333@.8  2780.0
1935 3679.8  23580.0
1936 1368.9  3230.8
1937  $280.0  3290.0
1938 7596.0  2210.4
1933 10656.6  2628.0
1945 e0z6.0  3490.8
1941  4730.8  3456.0
1942  3680.0  3710.8
1943 9669.8  3290.0
1944  £24D.0  2079.8
1945  SE4B.0  3079.0
1946  S430.9  3670.8
1947  9258.0  6690.3
1545  4438.8  ©060.8
1949  S020.8  4270.9
1956 355,08  4199,0
1951  5188.8  7608.0
1952  S670.0  6030.8
1352  19346.0  32038.0
1954 11596.0  5600.9
1955  €370.8  4456.0
1986  7748.8  3036.6
1957  9120.6  5660.0
1952  £330.8  4860.0
1953 E0E0.0  3140.8
1966 678,08 2590.8
1961  4848.6 3750.0
1962  2020.0  3050.8
1363  £048.8  440A.8
1964  2526.8  7860.4
1965  S7@6.0  3510.8
1966  £416.8  4908.9
1967  876B.8  4260.0
1968  °000.6  £398.0
1969 11520,  1A1186,8
1978 15710.8  13436.8
1971 12365@.0  9860.0
1972 12478.8  14750.0
1973 1253@.8  £370.0
10172600 Jordan River
(EAR Y
1931 7640, 6
1932 7300, 0
1933 7300.0
1334 7428.8
1935 7150.9
1936
1937
1938
1933
1938
1941
1942
1243
1944
1945
1946
1947
1948
1343
1958
1951
1952
1953
1954
1355
1956
1957
1958
1952
1968
1961
1262
1963
1364
1365
1966
1967
196z
1969
1970
1971

859a.0

DEC
7940.0
7240.8
T370.0

9540.6
9128.0
TTi6.0

JAN
2840.0
7lg@.a
T690.0
va60.8

Faz0. 6

FEE
Teld.8
7110,
7458,
Tlsa.
7164,

QG‘D@G\C‘&QFDGQﬁ

COODOLEOUOOET

1FIR
Je16.6

5089, 4
4560.9
SAZ20.0
2234.,0
5894.08
4790.8
9630.08
170688, a
11256.48
13940.6
15560. 8
14638.9

APk
Y698.08
12688.4
230,08
S5210.8
030,08
14560, 8
18620.9
12970.49
975a.8
Q818,44
16230, 8
14458.8
5340.40
056,48
S5786.8
11306,68
56368,0
11818, 8
3310.08
18670, 0
voaa. e
23298.8

4R90.U
53908,

2238, U
1JJEE a

11760.8

2450.0
12536.6
145880.8
13400,9
11166.8
15368.8

8‘48 5]
1aa5a, o
12788.0
112e0.8
2520.0
F6E0.8
arvae. e
517@.0
ar1e.0
vOTE.a
13676.0
13498, @
'aﬁ“ﬂ B

1)01U o

JUN
6756.6
621@.0
2280.0
25e0.8
674a.49
6938.8

6730.8

129809.9

lJ.bU o

T160.9
14670.0
6830,0
5670.8
543@.8
47168.8
5890.8
4520.0
£470.8
5696, 8
4136.8
420,49
5320.0
S918,0
97ER. 0
5130.68
Ba%96.8
7EZa.0
7i38.@
7E16.8
V526,80
7320.8
9430.0

IBig. e
18916.0
9578.0
9950.6
670,60
2550.0
11316.0

s630.0
5890.6
S106,8
P450.0
2080.9

43

L) =
o
0o
IOOOO0ODDDEODOT

OO0 DDD

10158.6

£960,0
18138.8
1z218.8

SEP
Ti56.08
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Table 16. continued

10182630 Goggin Drain near Magna

YERR ucT ¢ DEC IFH MAR APk 1Ay AU ALIG SEF

1931 1890, 0 o 84,0 29.8 8.0 684.4 587H.4 53860.8 1136.8 1e10.0
1932 1750.0 a 241.08 191.8 a.a 467.4@ 5926.0 5490.0 235.8 a7,

1923 1870.0 ] 2591.0 134.8 B, 8 471.4 66,0 8160.0 i80,8 16g.4
1934 2068.0 .8 6.8 T6.0 8.8 7380.0 2339.9 0.8 166, 6 160.0
1935 2820.0 .8 227.6 199.8 a.a 392.08 110,89 5260.8 16,8 15@.6
1935 2248.9 i) 287.4 127.0 .0 2l16.8 6760, 0 S780.4 1€8.8 1e8.0
1937 14608.0 ] 271.8 233.08 B3, 8 441.0 6340, 8 S286.6 2530.08 2Vea.8
1938 1550, 0 .8 248,68 zad.a G.a 1713, a 6020,0 2970.8 2850, 0 3129.8
1332 1250.8 ] 415.8 238.8 8.0 427,43 8170.0 53468.8 I340.0 TEDE. @
1944 1740.0 8 2g1.4a 193.8 EE.0 le20,0 3420.0 5280.0 2680, 0 2948.0
1941 1294, 6 .8 235.8 1 5] G.0 399.0 o708 5290.8 1570,¢ 2138.8
1942 2020.0 .8 388.0 224.0 =08 1266.0 Sz23a.n 77e0.0 2rea.a £9808.0
1943 1370.0 8 2aE.a €2.8 .8 3480.0 5560, 8 4130.0 30%0.0 F2a0, 0
1944 1760 .9 6.0 .8 1820.8 2470.0 TE33.0 1521a.8 3408.0 3TT8.9
1945 1848.0 .0 194.8@ 22.8 8.0 4, 8 2750,9 7570.0 405E, 0 740,08
1948 1860.6 .8 214.8@ 175.8 14.@ 4749.8 4140.8 2390.0 o -] 1390.0
1347 1538.4 .2 599,08 197.0 aa1.0 3246.0 E7EE. 0 TE30.0 W8 39c2.0
1342 1989.0 .9 335.8 ite.@ £39.0 16500, 8 11610.6 117ecA,. 0 A0 1656, 2
1949 1916.0 8 255.0 g@.8 18948,.49 5610.0 1aeda. o 7568, 8 3146.8
1850 ZA99. & .8 2a4.8 TEE.HE 5146.0 4368, TEZ0.0 7510,9 4270.0
1951 1590.0 Al 589.0 270,80 e L £41a.9 1456, 8
1952 12608, 0 .0 l41a.8 2948.8 15938.8 44620.0 S6.30,0
1953 222.0 .8 E5EE. @ v556.8 FAVEE. 0 1904@. 0 5500, 9
1954 1146.8 G B 1626.8 1288.4 LB7ER. @ S@sa.9 46876.0
1955 1696, 0 19860.@ 384.9 S@.a 1ESB. 0 5590, 0 1688.3
1956 1594, 0 2140,0 8.4 8.8 235.0 4306.0 147@. @8
1957 1430.4 1240.@ 3g1.@ 192.8 Sga.n 17150.0 4778. 08
1958 145, 4 1950.06 434.0 S563.9 T3EB.8 13786, 8 4960, 8
1959 1798.68 2138.9 24%.8 75.8 1249, BE7B. G 5860,0
1960 1716.0 2200.9 165.8 145.@ 157.8 326A.0 SEZA, A
1961 1938.0 2Bc@. 0 245,90 27.8 242.8 .8 970,10
1962 226,08 2i40.9 52.8 .a -9an, a TEEQ. 0 S460. 8
1963 1796.4 1323.6 170.8 8.0 14.8 Shga. o S250.8
1964 2zE8.0 114.@ S2.8 7.8 164.8 17a87a.0 t4EE. B
1965 544,10 1630.0 494.8@ 331.4 129.8 16598, 0 1ZEE, 0
1966 682,48 £34.0 759.0 Sad.0 S7ER.6 £31.0 559.0
1967 426.@ 523.8 242.8 128.8 967.@ 21196.8a 2968, @
196% 1196.0 575.0 125.8 53.8 LZETD.Q 12186.6 5956, 6
196% 11406.9 1310.8 2238.0 Zzza.a Znvéa.n 17720.0 5348.0
1578 €51.8 920.0 2640.8 463G.4 1oeEd, A 19126.0 G7E0 .8
1971 294.4@ 1340.6 2460.8 3578.40 2 1264@.8 20194, 8 n2s5e. 6
1972 14968.0 1296.6 4320.0 121208.8 13416.15 238,08 13656, 6 2830.4
1373 1718.8 1a56.a 1410.0 55346.9 14940.6 13426.0 18760, 8 18270.9 18330.0 3480, 6

10172650 Kennecott Drain near Magna

YERP 0cT HOY DEC JAH AR AFF FHY JUH JUL AUG SEP

1931 1088.9 1638, 1026, 0 lase. A 1820.0 1828, 0 1826, 8 lagae. 8 @26, a lage.a 1aza.a
1932 11708.0 117a.9 1176.8 11760.6 i176.4 1178.8 1178.8 1178.8 1176.0 1ive.a 1178.4
1933 1330.06 1338.6 1334.8 1338.8 1326.8 1330.8 1330,0 1330.08 1338.0 1338.0 1330.8
1924 1266.8 1360, 8 1260.@ 1360.8 1360.8 1260.8 1360.0 136@.0 136@.0 1366.0 1360.0
1935 1496, 0 1490.8@ 1496.4 1496.8 1496.8 1498.4 1490.0 1498, 6 1490.0 1490.6 1490.0
1936 1586.4 153a.8 1586.8 1528.6 15860.8 152a3.08 1580,.8 1520.6 15806.8 1580.0 1586,
1937 1676.8 1678.6 1678.8 1676.4d 1678.4 1676, 6 167@.a 1676.6 1676,8 167@. 6 167G.8
1932 17508, 0 1750.@ 1758.8 1756.@ 1756.8 1758.0 1758.8 1758.6 175@.8 1756.8 1 75e,a
1939 1908, 8 1900.4a 1988, 8 1900.0 {9008 1980.0 128E, 8 1900, a 19686, 0 1904.6 19080, 8
1948 1992.08 1996.0 1998, 4 1998.8 1996.8 1996.6 1998.@ 1390.8 1990.0 1990.8 1999, 0
1941 zoga. o z2aen.a Z0806.0 2880, 0 2856.4 2e86.0 2aza,.8 2880.0 2asa.a Zesa,. o z8g0,0
1942 217va.a 2178.8 2178.8 2i78.8 z1ve. 8 2178.9 2178,8 21va.a 2178.8 2178.4 2170.0
1943 2338.8 2328.8 2330.0 2330.9 2330, & ZE36.0 23z0.4 2330.08 2320.08 2338.8 2330.8
1944 z41@.8 241@8.0 2418.8 241m, 8 241n.68 z418.8 2418.8 24148.8 2418.6 241a.8 24168, 8

1945 25ed.0 2546.40 25008.0 2508, 8
1946 2590.4 257a.8 2590.0 25%0,0
1947 avaa.a 2736.8 2v3e.n 2730.0
1348 2330.0 28364.8 2838.0 2g38.49
1949 298a.0 2936.9 298a.8 23z0,0

1951 Zive.e 3178.9 2178.8 3ive.@
1952 3320.8 3328.8 33z68.0 32z0.0
1953 2438.9 3420.0 24z0.0 34348.0
1954 3558.8 3550.9 3550.8 2550.@
1955 Zeel. 3660,8 3668.8 Zecad.a
1956, I7eB. 8 3750.8 3758.4 3750.8
1957 2E80,0 3880.0 3880.8 3830.4
1952 400aE, a8 4@0a,a 4080, 8 4008.8
1952 4le@d, 2 41608.8 4168.8 41€06.8
1968 432a.0 43520.8 4320.48 4324a.8
1961 4480.8 4428.0 4438.0 4436.6
1952 4588.0 4520.0 4580.9 4580.8
1963 4a9@. 6 469a.8 4£30,9 4590, 8
1964 S240.8 4850.0 451@.8 39€0.8
1365 4150.8 4548.48 5930,0 54706
19e8 5850.0 48248.8 5350.8 4voa. 0
1967 TEle.0 6660.8 S5za.8 &lz0.0
1968 4180.2 417@.8 40a0, @ 371@.9
199 6G30.0 6B26.6 £az0.0 683a.8
1978@ 6428.0 5428.,0 642@.a 428,49

3709 zive.a 31762 21700 317e.0 3176.6
33z20.@ 33Z20.0 3320.8 3326.0 3320.0 3320.0
2430.0 430,08 343@.0 3438.08 2438.08 2430.0
3556.0 3550.a 3550.0 3554.8 2554.8 3558.8
2 J664.0 3664.8 3660.0 Zeea. o Zeed, B G668, 0
3750.@ 3r5e. e 3750.8 3750.0 3V54E.8 375a.8 375@.8
3830.8 SEga.n 32848.4 38,0 3850.0 IE80.0 aE80.6
4808, 8 4004, 68 408a.8 40aa. 8 40840.0 400a. 8 4086, 0
4160.8 4l64a.0 416,48 41em.8 416a.8 416@.9 4160.a
4320.0 4328, 48 4328.8 43z2@.0 43z2@.8 432a.0 432@8.08
4420, 9 448,08 4480.0 4428.8 4420.8 4420, 6 442,08
4586.8 4584, 8 4530,8 4528.4 4588.8 4520, 8 4520.8
4630, 0 459G, 4 4620.6 4630.4 4630,.8 4690, 0 465@.8
59408, 8 4193.4 4570.9 3718.8 46708 Sasa.0 5430.0
4318.9 42308.9 EA%E, @ S720.8 J578.8 e6ld. 0 577R.A8
4278.6 4958, 0 4936,4 4746.8 5220.0 5830.9 594,48
5956, 8 Te3a.4 7E40,.8 9TED. O T250.4 Ti58.08 5550.8
4130.8 5490, 6 veen. o 6718.8 6830,8 arie.o To948.0
Ghaze, 6 cA3@R. 3 sA30.8 6B30.68 5030, 08 £036, 6 038,06
5420.6 6420, 8 5420.0 5420, 8 G420, 8 o420.68 £420.9
1971 £920,9 £920.0 £928.2 632@.8 G224, £920.0 £920.0 6920.8 €926, 8 ©920,8 6920, 6 6920.6
1972 9594.9 9218.8 621@.0 360,08 Slea. e 47@@a,a 992@, 8 2056.8 6420.6 7350.0 E716.8 G200.8
1973 AE10.8 2200, 9 S658.8 S80a.4 7e9e.a 11E78.8 Taaa.e 7VTR.e Tag@. @ TEAG. B 9218.a 11760.8
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Table 17. Total estimated surface- plus ground-water inflow to Great Salt Lake, 1931-73 water years.

YERR ncT

1931 127800.0
1932 65694.8@
1933 26480.0
1934 71718.a
1935 £9660.0

1951 2123808.0
1952 1928e0.0
1953 1s51160.0
1954  183460.0
1955  98280.0
1956 102600.0
1957 189306.8
1958 15@3e6.0
1959 106206.0
1968 114980.0
1961  86560.9
1962  £4080.0
1963 90220.9
1964  95330.8
1965  92060.90
1966 228300.0
1967 142500.0
1968 198600.0
1969 148400.0
1976 185700.0
1971 1£1500.0
1972 268780.0
1973 Z19%00.0

HOY
123300, 0
38750.0
193680, 8
35210,0
92520.0
936€0,0
134600, 0
116600, 8
164300.0
94450,9
119488,
118568.8
120490, 0
132700.8
123500, 0
156980, 9
167708, 8
176600.8
154600, 0
162769,
221400.9
138600.0
1971688, 8
126760, 9
183480, 8
124900.0
123500.8
148790, 8
129200, 8

DEC

13t180.4
183300.9
113880.4
117588.9
101800.9

95430.9
127588.8
1435068.0
1584908.9
187380.8
118460.0

2755ee.a
2z0100.8

JAN
138980.0
1@6280.9
117300.8
115%88, 8
93530.0
189%80.0
1216@8a.8
124600.9
132480.9
124960.0
114880.9
1347@0.0
1529680.0
122480.8
115%00.9
167108.8
161400,8
152200.9
176000.0
2102e0.0
2405900.0
248490, 0
2578080.0
141380.6
112786.9
285800.9
126600.0
158260.0
133106.0
189%00.0
957008.6
9747E.0

187700,0

244600.0

4980.0
4950.0

FEE
138506.0
119100.6
114008,8
1857@0.a
1887048.0
1308200,
128508.6
134908.6
122909.0
132200,8
141488, 8
136708.0
154300.0
125900.8
168080, 8
141%00.0
le6azea.a
169108.0
176988, 8
22%5200.8
230900.8
235108.8
21620, 4
141088.8
185300, 0
149706.08
152008.0
136400.8
133800.0
111686.8
113308.8
238000.9
1556@8.0
1177806.4
189800.8
283383, a
114306.0
1477@6.0
232400.6
163986, 6
2595008.6
294500.9
253008.0

So4a.@

MAR
145308.8
216006.0
172068.0
167408, 8
139600.0
1valoa,a
231900.0
263708,0
229900.0
163186,
1616088, 8
187468.0
212900.9
165568,8
172660,9
254808.0
199906, 8
165208.0
239400.9
267380.8
296408, 0
Ioavee.8
2324008.0
1764084.0
16]19608.06
229700.0
195906.0
202706,0
144706.0
197600.0
123600.0
179488.08
116408,.8
1369@8.0
163108.6
2£A508, 8
154000.0
216506.8
387406.0
169268, 8
323000.0
425608, 8
354700.8

5926.8

AFR
117198.8
359800, 0
241588.0
87e40.0
171200.0
498680, 6
30300a.0
335000.0
220198.0
1618068.8
177eee. 8
332108.0
482200.0
1950680, ¢
175188.8
423000, 0
219000.0
256160.9
337700.0
42840@.0
422108,8
620088, 8
259608, 8
177488, 8
137608, 8
251600, 8
222280.0
F350688.8
169000, 0
28310a.0
118506, 8
2161086.0
1686088, 0
267200.0
269408.0
212600.8
185580, 0
199988, 8
435000, 8
157580, 8
4570080.0
420400, 8
335400.0

HAY
T4B60. 8

1571008,08
289480.9
265500, 8
S273200.0
427400.0
414708.9

JUH
61638.0
2z2e788.0
186908.2
46148.0
1494080.0
195000, 0
138108.0
137460.0
67020.8
64780,
82009.9
138504.0
247380.8
248700, 8
205700.9
135980.8
182z08.8
228900.8

221190.9

189008.0

JUL
42870,
£A590, 8
49118.9
40228.8
41768.0
49230.0
59340.0
73270.8
S2568.8
503%0.0
52870.8
SE428.8

1egzee. o
118300.0

5430.80

AUG
44420, 0
45920.9
4z520.@
36498, 9
G700, 8
43750.0
48370.0
58086, 9
50650.8
48310.0
52290.9
S511e0.8
59450.8
J2320.0
245568.8
23560,8
112288.89
F3618,8
TS5Te.@
137980.8
158588.0

1255@a.a
£8970.0
S2300.8
S9240.0
EOETH, B
797ED,.0
F3640.0
56300, 9
55558.9
46248.08
S62308.6
54350.6
587e6.8
171990.0
67598.0
132406.0
125706.90
TE450.6
73216.0
147880.0
128600,0
arice.o

SEP
50E80.8
63340.0
48260, @
4863@.8
42349.8
54490, 6
57150.9
£1510.0
g3850.8
ra5ea, 0
64320.0
53950.8
72400.8
£10898.8

195208, 0
1@3169,8
129868,0
1B4000,0
161568,8
1637868.,0
143108, 8
132600.0
T4810.8
74460.8
v3lee.8
vi53e.8
1gz200,8
ia5loa.a
91420.8
£5128.8
£3080, 8
£5650,8
£4640.0
£2078.6
234600,8
89220.0
1547080,0
1@g200,0
181900.0
124800.0
zzviee.a
196006, 8
177608, 8

4960.0

45

TOTAL
1195000, 0
1352086, &
1536060, 9
H23108.8
1246000, 0
20650800, 8
iatzong, a
1958000, 0
1554000, 0
1215009, 8
335000, 0
Taan. o

17!
1286000, 0
Zlzqe08.0
2323000.0
2321000.8
2270000.0
3lasaan. o
3039908, 0
3568000, 6
2333e00.0
1354008, 0
1324000, 6
148068, 0
1939006, 6
1999008, 8
1329000, 8
1385060, 0
1812068, 0
1693008, 0
1365800, 0
18910060, 0
2331060.0
2002000, 6
2065008, 0
2831088, 6
2616000, 0
Z2046000.0
3489008, 8
3546000, 0
25608000, 8
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Table 18. Computer program to simulate the water and salt balance for selected diking options.

101
102

11
301

13

205

REAL S(5593) sN(5593) 9L (5593)9G(493) 9L4&TeLST
REAL D(493)+F (24)9P(43)sFJ(12)
REAL Q(454+12)sH(45512) X(45912) sLL(20:5593)+QT(45,512)
REAL N1sN2sN39N49sNSeN6oL1sL2sL3sL4sLSsLE
REAL N79NBsN9sLT7sL8
REAL QB(45912) sQW(45512) 9QU(45+12) 9QU(45912) sQI(45912) sDU(45412)
INTEGER B(4)9ZsW9sR3
INTEGER O
M=5
0=10
READ (M9l01l) KeZeAsCEsCL9IN19S1sL1
READ (M39102) N69sS6sL6EINFGsS9,sT1
FORMAT (2110+6F10.0)
FORMAT (5F15.09+F5.0)
KOK PRESERVES K
KOK=K
READ IN ELEV-AREA-VOL OF NsSsL
READ (09301) ((S(IIsKK)sKK=193)s1I=1555)
READ (09301) ((N(IIsKK)sKK=193)sII=1+55)
DO 11 MM=1+9
DO 11 1II=1+55
READ (09301) (LL(MMsIIsKK) sKK=143)
FORMAT (3F10.0)
IF(Z.EQR.1)MZ=]
IF(Z.EQe3)MZ=2
IF(Z4EQe4)MZ=3
IF (Z.EQe5) MZ=4
IF(Z.EQeb6)MZ=5
IF(Z.EQ.8)MZ=6
IF(ZeEQel4)MZ=5
IF(Z.EQe20)MZ=y
DO 13 II=1+55
DO 13 KK=1+3
L{ITsKK) = LL(MZsIIsKK)
READ IN STREAMFLOW DATA
READ (09302) ((QB(ITIsKK) sKK=1912)911I=1943)
READ (09302) ((QW(ITsKK) sKK=1912)9e11=1943)
READ (09302) ((QJU(IIoKK) sKK=1912) 9 II=1943)
READ (09302) ((H(IIesKK)9sKK=1912)9eI1I=1443)
READ (09302) ((X(IIeKK)sKK=1912)9I1I=1+43)
READ (0¢302) ((QU(ITIoKK) sKK=1012)e11=1943)
FORMAT (eF10.0s20X)
STREAMFLOW ANALYSIS
DO 205 I1=1+43
DO 205 KK=1ls12
QAT(IToKK)I=QB(TI1sKK) + QW(IITsKK)+ QJ(IIsKK)
D6=41000.
D8=0.0
IF (KeGTe0O ) D8=10000.
De=D6+D8
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Table 18. continued

IF (Z4eEQeleOR.Z.EQs3) GO TO 210
IF (ZeFQe4e0ReZeEQebesOReZeEQel2.0R.Z.EQ.14) GO TO 220
IF (Z+EQe5) GO TO 230
IF (Z.EQe20) GO TO 240
210 DO 211 II=1+43
DO 211 KK=1,12
QI(ITIoKK)=(3T75./6T75.) % (QU(ITsKK))
211 DU(IIeKK)=QU(IIsKK)=QI(IIsKK)
D1=20000.+D3
DO 212 II=1443
DO 212 KK=1s12
212 Q(ITI+KK)=UB(IIsKK)
GO TO 245
220 DO 221 II=1+43
DO 221 KK=1ls1l2
QI(ITsKK)=(150e/675e)#(QU(IIsKK))
221 DU(IIeKK)=QU(IIsKK)=QI(IIsKK)
D1=0,0
DO 225 11=1443
DO 225 KK=1s12
225 Q(IIsKK)=QW(IIsKK)
GO TO 245
230 DO 233 II=1+43
DO 233 KK=1s1l2
QI(ITsKK)=(0T75./6754)#(QU(ITIsKK))
233 DU(ITsKK)=QU(ILsKK)=QI(IIsKK)
D1=21000.
D0 235 II=1+43
DO 235 KK=1s12
235 Q(II+KK)=QJ(II+KK)
GO TO 245
240 DO 241 II=1+43
DO 241 KK=1s12
QI(IIsKK)I=(600e/675e) #(QU(TITIeKK))
241 DU(IIsKK)=QU(II+KK)=QI(IIsKK)
D1=41000G+D¥&
DO 243 1I=1+43
DO 243 KK=1s12
243 Q(II+KK)=QT(IIes+KK)
245 DO 244 II=1+43
DO 244 KK=1412
244 H(II+KK)=UT(ITsKK)=Q(IIsKK)+H(IIe+KK)
246 DT=D6-D1
DAT& F /10959-086!-101!01149ll109.0?4!-045’.0b99.050!.084!0089’
1e09390012900209e0479:08890120961609e¢1799e1673410992e06290239.012/
DATA P /047191019067 90e990e709)1e1491e0891e08947291.0891.9391.501
1e869141291a2991e1191all9696916129e69691e159e8B79s889:8291e02947991.18
loeT749eB29e¢T]190e779e69191e06914209]16189e6T91el201e313e9791e2291:270
196014726/
DATA FJ /722004922004921004920006919006918006920009210049220040+
12200,92200,92200. 7/
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Table 18. continued
JJ=48
WRITE (6+310)
310 FORMAT (1H1e///930XKe'USGS GSL SIMULATION INPUT DATA'//s10Xs'KeZsA
19CE9CL9N1!Slygl')
WRITE (69311) ReZeAsCEsCLINL1sS1sL1
311 FORMAT (lUX92I1092F15.294F15.2)
WRITE (6+312)
312 FORMAT (//310X9"N69SHEsL6EsNYsSYsT11)
WRITE (69313) WN69SO6sLO6sNGSY oT1
313 FORMAT (lOXeS5F15.0sF10.3)
IF (Z.EQeU) GO TO 6H]
DO 630 I=14+55
DO 630 J=¢£«3
630 S(Ie+J)=S(1leJ)=L(IsJ)
680 CONTINUE
681 DO 740 J=1+4
740 READ (09305) (D(JeK) e K=1493)
DO 840 J=1l+4
84U READ (09305) (G(JeK) sK=143)
305 FORMAT (3F10.0)
K=KOK
DO 1250 J=1+50
IF (N1.GTeN(Jsl)) GO TO 1250
B(l)=J
GO TO 1260
1250 CONTINUE
1260 DO 1300 J=1+50
IF (S1.GTeS(Jsl)) GO TO 1300
B(2)=J
GO TO 1302
1300 CONTINUE
1302 IF (Z.EQeU) GO TO 1341
DO 1309 J=14+50
IF (L1sGTeL(Jsl)) GO TO 1309
B(3)=J
GO TO 1341
1309 CONTINUE
1341 D2=13.87
D3=50.0
LS = 0,0
I=1
X7=0,0
wo=0
TXS=N6+S6+N9+S9+300000000.
1I1J=0
1185 wW9=w9+]
XT=XT+1.0
FI=I
FK=K
X6= (FI=140)+X7%#(T1/30.5)
X5= XT#(T1/30,5)+(FK=1,0)%#12.0 + FI = 1.0
NN=B (1) -2
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Table 18. continued

1270
1280

1330
1340

1364
1365

C
C
1644

1939

NO 1270 J=NNe50U

IF (N(Jsl)aGELN]1) GO TO 1280
CONTINUE
NEe=(N1=-N(J=1el))/Z(N(Jel)=N(J=1s1))
N3=NZ2# (N(Je2)=N(J=192))+ N(J=1+2)
N4= NZ2%(N(Je3)=N(J=193))+ N(J=1+3)
NN=H(2)-¢

DO 1330 J=NNsbHU

IF (S(Jel)aGFaS1) GO TO 1340
CONTINUE
S2=(S1=-S(JU=191))/7(S(Jel)=S(J=1s1))
S3= S2#(S(Je2)=S(J=1+2))+S(J=1+2)
S4= S2#(S(Je3)=S(J=1+3))+S(J=143)
NN=3(3) =2

DO 1364 J=NNsbSU

IF (L(Jsl)aGEL.LL) GO TO 1365
CONTINUE
LZ2=(L1=L(J=1e1))/(L(Jsl)=L(J=191))
L3= L2#(L(Je2) =L (J=192))+L(J=192)
La= L2%(L(Je3)=L(J=193))+L(J=1s3)
LoT=L4

IF(L4eLEeUe)Lb4=,1
T2=212e5+1Ce*#SIN(e262% (Be#15.21+X6%3065)7/15e21=3.53)
P5=0,99823
Po=(8,%T2=T2%#2,0+132416,) /132432,
P3=1.0 + U,63%(N6#0,0007353) /N4
P4=1,0 + 0,63%(36%0,0007353)/(54=-620000.)
P7=1.0 + 0,63%(L6%#0,0007353) /L4
IF(PTeGEela225)P7=1.225
N7T=(P3=1.0)/.63

ST=(P4=1.0)/4.63
L7=(L6/L4)%,0007353

P4=P4#P6/P5S

P3=(P3#P6/P5S) %0996

PT=PT#P6/P5S

Cl=4183.

V=0,0

R3=0,0

R3=R3+1

R=S1-N1

IF (RelLEeelS) R= .15

Y3=S1-Cl

Y9=Y&=-R

R1I==6,3%¥Y9=5,84% (P3=P4)®#Y8+T7.,09%Y8
IF (RleLE«0.0) R1=0.1
R2=6439%Y9+5,94% (P3=P4) #YB8=6.,23%Y8
IF (RP2.LE«0.0) R2=0,1
A4=3,55%(Y8=R]1=R2)/(Y8=Y9)=1.02
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Table 18. continued

1930

1940

2000

2020

2050

2101

2121

IF (A4.LE«0.0) A4=0,.01

AS=3,.,83%#(YB=-R1=-R2)/(Y8=-YY9)=1.19

IF (AS5.LE«0.0) A5=0,01

IF (A4,GTe3.0) A4=3.0

IF (A5,GT«3.0) A5=3.0

IF (W9,GTel) GU TO 1940

V2=0.6

T8=A4#V2/(1.0+A4)

WI=A®R]1# (((YB=R1-R2=-A4#V2#%2,/604¢4)#04e4/ (1e0+A4) +TBH#2,) ##,5=T8)
Vi=Wwl/ (A¥R])

T9=A5#V]1/(la+Ab)
T7=((Y9=R2=R1#P4/P3=AS#V]##2,/64.4)%64.4/(1la+A5)+T9%u#2,)

IF (T7T«4LE«040) GO TO 2020

Xe=TT7T##0.5-T9

IF (X4,LE.0.,0) GO TO 2020

WZ2=A#RZ2% (((YF=R2=R1#P4/P3=ASRV1I##2,/64,4)%64,4/(1le+A5)+TO##2) ## 5
1-79)

E=w2/ (A*R2) =V2

A6=(0.05-ABS(E))

IF (A6.GT«0.0) GO TO 2050

AT=(V2+(W2)/ (R2%#A)) /2.

VZ2=AT

GO TO 194

V2=0.0

T8=A4%#V2/ (1a+A4)

WI=A#R]I# (((YB=R1=R2=A4H#V2HE2,/64.4) %6044/ (1 .+A4)+TB##2,)## ,5=-T8)
VIi=W1l/ (A%*R])

Wz2=0.0

Wl=wl

W2=w2

IF (R3.EQ.2) G0 TO 2101

Cl=4183.

A8=Wl1

A9=w2

wW2=0,.,0

Wl=0.0

IF(SleLE«4188,)G0 TO 2101

V=0,0

IF (R3.,EQ.1l) GO TO 1939

Wl=A8+wl

W2=A9+wW2

IF ("ZQLEOOOU) we=1.0

IF (Wl1.LE«OQs0) Wl=1.0

B3=W1#].,983%30.5

B5=w2#].,983%30,5

Y=P3-P4
BB=649835-16T75%#Y+]158,9T#R+45535 % Y##2,=3373,3%#Y#R+14,0]1%#R=#?,
1=4290T70#Y##3, 434904 3#Y##2 #R=63] 28YHR##2,448.550%R##3,4+41302000.
28Y##4=]1002T0 e #YHHZHR=]1TOOTHYRRU#I =5, 4593#R##4 443352, | #Y##2#R##2
BI9=2e1629+12903%Y=113.24%R=19649 ,#YH#E2=0]12,8]#Y¥R+]B6,]1T#R##2+
1195100 ,#Y##3+420974,#YH##2%R=]18B0] fOHY#RU#2=]8,802#R*#3=629690.%Y##4
2=66502 . #Y 3K +308,06#YRREHI=] 5, |BTHR#H4+28654,3#YH#2HR#HD
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2173
2175

2178
2lsl

2183
2235

2236

900

IF (BB.LEe«0.)GO TO 2173

GO TO 2175

B8=0.

IF (B9.,LE«0.)GO TO 2178

GO TO 2181

B9=0.

IF (YelLEeoe05.ANDeR«GT«046)G0O TO 2183

G0 TO 2235

B9=0.

X3=19:307+242.,23%#Y=35.429%R=4339,9#Y##2+407 ,S5#YH#R+14,332%#R##2+
119021 oY ##3=]1466,8#YH#P2HR=45,64THYHR##2=3,8069#R**3
BO=(1le=((4199,5-S1)/X3)#%#1,312)#89
B8=88%#69.3936%]1,983%#30.,5

BO=B9#6Y.3936%],983#30.5

M1=(B3+B88)/30.5

M2=(B85+B9) /30.5

K7=QW(KsI1)=17004-1000.

KB8=(K7=2446.)/.9757

K8=K8/60+48

IF (KB.LE«QO.) RB=040
K6=(QB(Ke1)=81000./12.=-13880.-1300.)/60.48

IF (K6u.LEsDe) K6=100.
C5=(523e=0,6563#KB+,00054494%#KB8##2=(,0000002005) #K8##3
1 +(,000000000027535) #*KB##4)

IF (K8,GT.3000.)C5=£50.

IF (K6.LT.109,) GO TO 2236

C3=(321647./K6+9654) #0046

IF (K6.LE.1104) C3=3000.
C4=C3#K6#60,48+81000.%¥C5/12:+13880:%#2900%e6+(375/675.)#QU(Ks1I)
1#2600.% 46

X8=21000.

C4=C4/ (KO%60.48+81000e/12e+138804+(3754/675)%QUIRKSI)
L+ (X8#D2#F (1) =X8#D3#F (1+12))/12.)

IF (C4.,LE«0) C4=0.
CO=(1e1%#Co%KT+1700e%583e+1000e%#5006+(75/6754)%QU(KoI)#*500.)/(QW(K
loI)+(75.7675.)%QU(Ks1))

CI=FJ(1)

IF(ZeEQeleOReZEQa3)GO TO 940

IF (ZeFQe4e0ReZeENe6e0OReZeEQel2s0ReZeEN14)G0O TO 900
IF(Z.EGeD)GO TO 920

IF(Z.EQ.20)G0 TO 930

IF(Z2.EQ.0)G0O TO 940

C4=C6b

GO TO 940

920 C4=C7

GO TO 940

930 C4=(Ca# (UB(KoI)+(375:7/675e)*QU(KeI))+CO*(UW(KsI)*(150./675.)%QU(K

19I))+CT#(QJ(Kol) +(75e76754) #QU(KsI)))/(QT(K9 1)+ (000/675)#QU (Ko 1)
2)

940 CONTINUE

CE= (L1-S1)%#.5+S1
Q@ = L1 - CE
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1070
1080
1050

1160
1170
1180

1200

1428

1429

1432

1435

1(Kel)

IF (QQQeLTe0e0) WRAE=0.0

D6 = (3.90%CL*¥QUN**145)%60443
DO 1070 J=2+4

IF (D(Jsl)«GE451)GO TO 1080
IF (D(J=1e1)4LT«S1)GOU TO 1070
C=0.

GO TO 1090

NS=(((N3 )HP2HF (T)=N3H#EZ2#F (I+12)#*NB) /12.+X(Ks1)+83

CONTINUE
C=(S51=-D(J=1+91))/7(D(Jsl)=D(J=191))
P1=C#(D(Je2)=D(J=1+2))+D(J=192)
E1=C#(D(Je3)=D(J=1+3))+D(J=1+3)
DO 1160 J=2+4

IF (G(JUsl)eGEWN1)GO TO 1170

IF (G(J=191).LT«N1)GO TO 1160
C=0.

GO TO 1180

CONTINUE
C=(N1=(G(J=1s1)))/(G(Jsl)=G(J=191))
P2=C#(G(Js2)=G(J=1+2))+G(J=1+2)
E2=C#(G(J93)=G(J=193))+G(J=1+3)
P3=D2

E3=D3

Pl=Pl#P(K)

P2=P2#P (K)

P3=P3#P (K)

E=.98

IF (KeFQeT7)E=.9

IF (KeEQe9)E=.8

IF (KeEQe40)E=18l5

El1=E1%*E

E2=E2*E

E3=E3*E
NB=1e=(e TTHENT) /(1e+NT#,63)
S8=1.=(778%#S57)/(1e+ST#.63)
LB8=1le=(oT78#LT7)/(1e+LT7#*.63)
1-B5+B8-8Y)#T1/30.5

S5=((S3 )#PLI#F (1) =S3#ELI#F (I+12)%#58) /12.+H(Ks])
1D7# (D2#F (1) =D3%#F (I1+12))/12.+DU(KsI)=B3=-8B8+85+89+D6

S5=(SS5)#T1/30,5

LS=(((L3 )#P3#F (I)=L3*E3#F ([+12)%¥L8)/12.+0Q(Ks])+QI
=D6+ (D1#D2%F (1) =D1#U3#F (1+12))/12)%#T1/30.5

L4T=L4+L5S
IF(ITJ.EQel)GO TO 1435
IF(L4T.LE.O0.)GLO TO 1432
GO TO 1435

D6=0.

I1J=1

GO TO 1429
IF(L“T.LE.U;)L4T=0-1
11J=0

NN=B (1) =2
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1490
1500

1540
1550

1570
1575

1576

1650

1710
1715

1735
1800

1840

D0 1490 J=NNe50

IF (N(J93) «GEN4+N5)GO TO 1500

CONT INUE
N1=((N&G+NO=N(J=193))/(N(Je3)=N(J=1+3)))F(N(Jel)=N(J=191))+N(J=1s1)
R(L)=J

NN=b(2) -2

DO 1540 J=NNeSU

IF

(S(J93) «GEL54+55)60 TO 1550

CONTINUE
SI=((S4+55=S(U=193)))/(S(Js3)=S(JU=193))#(S(Jsl)=5(J=141))+S(J=1s1)
B(2)=J

NN=B (3) -4

Do
IF

1570 J=NNs50
(L(Je3) «GE.L4T)GO TO 1575

CONTINUE

LI=((La4T =L(J=193)))/(L(Je3)=L(J=193))%(L(Jsl)=L(J=1e1))+L(J=101)
B(3)=J

Go=N6

NE=T1# (M1#S6/(S4-620000.)=M2%¥N6/N4) +Nb

F2=N6/N4

IF

(F2oaLE«483,)6G0 TO 1690

HZ2=N6=-483+%N4

NI=HZ2+N9

N6=N6=-HZ

H4=0,

GO TO 1800

HZ2=0.
H4=(e01/1e90]1)#TLl#(483.#¥N4=N6)

IF

(H4,6T«N9)GO TO 1710

60 TO 1715
H4=N9
N6=N6+H4
NI=N9=H«4

IF

(NG.LT«0.)GO TO 1735

GO TO 1800

NG=0.
TLS=TXS-N6-N9=500000000.
UFCS=(S4-620000.) %483,
IF(TLS.LEUFCS)GO TO 1840
H1=TLS=-4383.,%#(54-620000.)
S9=59+H1

S6=TLS=-S9

H5=0.

GO TO 1890

H1=0.

S6=TLS-5Y
H5=(04017/1e901)#T1#(483.%(54-620000.)=56)

IF

(HS5.6TeS9) H5=S9

§9=59-H5
S6=56+H5

IF

(S9.LTe0.)S9=0,
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1 890

2085

IF (L4.LE.Q0.) L4= .1

DGL=L6/L4

IF(DGL.GE«483,)DGL=483.

LO=L6+TLI#*(C4#* (QI(KeI)+Q(KsI)) #.,00136=-D6#DGL ) /30.5
S6=S6+D6* (L6/L4)#T1/30.5

KD=1930+K

IF (X7#T1laGEs30.49) GO TO 2085
GO TO 2900

Jd=dJd+1

WNT = 10004#N7

WS7 = 1000.%#S7

WL7 = 1000.%L7

IF (WL740Ta3554)WLT7=355.
IF (JJ.LE«48) GO TO 2086
JJ=1

WRITE (69¢315)

315 FORMAT (1H1940As'LAKE ELEVATIONS (FEET) '919Xs'LAKE CONCENTRATIONS

2086

316
2091

317
2900
2920
2130
2150
2980

2200

1(GRAMS/LITER) "9/ 916Xs"YEAR"95X9 "MONTH"910X9e *NORTH"'9s10Xs*SOUTH'»11X
29'DIKE®*910Xs "NORTH®910X9e "SOUTH"911Xs*DIKE?")
IF(LS5T.LT&100.)G0 TO 2091

WRITE (69316) KDeIoN1sSloLloWNTsWSToWLT
FORMAT (10X9s211003F154293F15.3)

GO TO 2%00

WRITE (69317)KDeIoN1eS1oWNT9WST

FORMAT (l0X92I1092F15e2912X93HDRY92F15e3912X93HDRY)
IF (X7#T1l.GE.30.49) GO TO 2920

GO TO 2130

X7=0.

I=1+1

IF (I1.GT.12)G0 TO 2150

GO TO 2980

I=1

K=K+1

IF (KeGTe42eANUIGT9)G0O TO 2200

GO TO 1185

CONTINUE

STOP

END

Appropriations No. 01-61-03
Archives Approval No. 7600382



UTAH GEOLOGICAL
AND MINERAL SURVEY

606 Black Hawk Way
Salt Lake City, Utah 84108

THE UTAH GEOLOGICAL AND MINERAL SURVEY, aDivision of the Utah
Department of Natural Resources and operates under the guidance of a Governing
Board appointed by the Governor from industry and the public-at-large. The Survey
isinstructed by law to collect and distribute reliable information concerning the mineral
resources, topography, and geology of the state, to investigate areas of geologic and
topographic hazards that could affect the citizens of Utah, and to support the
development of natural resources within the state. The Utah Code, Annotated, 1953
Replacement Volume 5, Chapter 36, 53-36-1 through 12, describes the Survey and its
functions.

The Survey publishes bulletins, maps, a quarterly newsletter, and a biannual
journal that describe the geology of the state. Write for the latest list of publications
available.

The Survey also sells the colored geologic map of Utah (Army Map Service base,
1:250,000, in four quarters), a project of the College of Mines and Mineral Industries
of the University of Utah from 1961 through 1964. It acts as sales agent for
publications of the Utah Geological Association and its predecessor organizations, the
Utah Geological Society, the Intermountain Association of Geologists, and the
Intermountain Association of Petroleum Geologists.

THE SAMPLE LIBRARY is maintained to preserve well cuttings, drill cores,
stratigraphic sections, and other samples. Files of lithologic, electrical, and
mechanical logs of oil and gas wells drilled in the state are also maintained. The
library’s collections have been obtained by voluntary donation and are open to public
use, free of charge.

THE UTAH GEOLOGICAL AND MINERAL SURVEY adopts as its official
policy the standard proclaimed in the Governor’s Code of Fair Practices that it shall
not, in recruitment, appointment, assignment, promotion, and discharge of personnel,
discriminate against any individual on account of race, color, religious creed, ancestry,
national origin, or sex. It expects its employees to have no interest, financial or
otherwise, that isin conflict with the goals and objectives of the Survey and to obtain
no personal benefit from information gained through their work as employees of the
Survey. For permanent employees thisrestriction is lifted after atwo-year absence and
for consultants the same restriction applies until publication of the data they have
acquired.
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