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INTRODUCTION

The LVS (LaVerkin Springs) are a highly saline springs
in Washington County of southwestern Utah which
discharge into the Virgin River. a tributary of the Col­
orado River. The high salt content and moderate flow
rates of the LVS significantly contribute to the salin­
ity of the Colorado River. Consequently. methods to
prevent the salts in the LVS water from entering the
Virgin River. which flows into the Colorado River.
have been studied since 1971 by the Bureau as one
phase of the Colorado River Water Quality Improve­
ment Program. As part of this program. a characteri­
zation study of LVS water based on physical tests,
and on analyses for major dissolved chemical consti­
tuents was conducted between February 11 and
November 6. 1972. The study included taking water
samples about once each week from 14 identified
springs which were submitted to an offsite labora­
tory for complete chemical analysis [1].'

Additional water characterization studies were con­
ducted at the LVS site between November 1. 1979
and August 27. 1980. The reference test water was
pumped from a well bored into the aquifer from
which the 14 springs emerge. Well water samples
were submitted to a remote laboratory for complete
analyses each week. The 1979 to 1980 water anal­
yses data were reported and statistically evaluated
in another report [2]. These water analyses data
were obtained during onsite pretreatment and
desalting processes evaluation at LVS [3].

The 1972 and 1979 to 1980 LVS water analyses
data were reevaluated and compared to resolve the
following:

1. Uniformity of water analyses from each of the
14 springs (1972).

2. Monthly variations in spring water analyses
(1972).

3. Comparison between the spring water and the
borehole water analyses.

4. Characteristics of the spring water (1979 to
1980).

5. Comparisons between the 1972 and 1979 to
1980 spring water analyses.

CONCLUSIONS

that the water issuing from each spring comes from
the same source.

2. Throughout the 1972 tests. dissolved calcium.
magnesium. potassium. and sodium salt concentra­
tions varied less than plus or minus 5 percent from
the average values. The average value of TDS (total
idissolved solids) was 9770 mg/L and remained
i constant at 9800 mg/L during January through
May. The TDS dropped to a low of 9670 mglL in
June but gradually returned to 9800 mg/L by
December.

3. The values from the analyses of water from the
springs was averaged and compared to the water
(1979-1980) from borehole No. LV1 02. The differ­
ence between the two was less than the variations
which would be expected from normal sampling and
analytical errors. Apparently. the water from all of
the springs and the borehole is from the same
source.

4. The average values for the physical and chemical
analyses of LVS water (1979-1980) are shown
(table 1).

5. The spring water. tested in 1972 and again in
1979-1980. had comparable average values of cal­
cium. magnesium. potassium. and sodium bicarbon­
ate. chloride. and sulfate dissolved salts. The average
values of dissolved salts for the two test periods
compared within the variations expected from sam­
pling and analytical errors.

CHARACTERIZATION OF THE WATER

About 14 springs emerge at intervals in and along
the river (fig. 1) for about 305 m. During the period
of low riverflow (June through October) most water
from the springs is visible flowing from fissures and
joints on both banks. from the riverbed. and from a
tunnel in the Toroweap Limestone of Permian age.
The springs vary from about 36 to 42 0 C. and are
heavily mineralized with a strong odor of H2S (hydro­
gen sulfide) present. Analyses indicated (table 1) a
concentration of 5 mg/L H2 S where the springs
emerge. The only direct use of the spring water is for
therapeutic baths at the Pah Tempe Hot Springs
Resort. .

1. The analyses of water taken from lOaf the 14
springs in 1972 strongly supports the hypothesis ' Water quantity (1943-1972).-Because there are

many spring outlets. several of which are in the river-
• Numbers in brackets refer to entries in the bibliography. bed. it is not practical to directly measure the spring
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water discharges. Total spring water discharge has
been determined by measuring the flow of the river
above and below the springs. Estimated discharge
measurements of the stream were made in this man­
ner from 1943 through 1972 (table 2). and on this
basis 0.34 m3/s is the maximum design flow.

Characteristics of Water (1972)-A characterization
study of LVS water was conducted between
February 11. 1972. and November 6. 1972. as part
of the Colorado River Water Quality Improvement
Program. The analytical results and the source and
sampling time periods for the analyses (table 3) were
included in the Bureau Feasibility Report [1]. Surface
emerging springs No.1 through 13. and 21 are iden­
tified by symbol and number (fig. 1). and the two drill
holes. LV1 0 1 and LV1 02. are shown. All water used
in the 1979 to 1980 site study was pumped from
drill hole LV1 02.

Uniformity of springs.-The 1972 analyses strongly
supported the hypothesis that all water from each
spring came from the same source. Analyses of sam­
ples of water taken from springs No.1 through 10
on February 2. 1982 (table 4) [1] show physical
tests and chemical analyses. including the mean.
standard deviation. and percent deviation for each
parameter. The mean (J.L) equals the average concen­
tration of each parameter. obtained by summing all
of the concentrations (Xi) for each parameter and
dividing by the number (n) of analyses.

J.L = ~ Xi
n

The standard deviation (8) for each parameter was
then calculated:

8 J~ (X~ - J.L)2

From this percent deviation (%) was then calculated:

8 X 100%
J.L

The very small "percent standard deviation" values
(table 4) for each parameter indicate that the 10
springs are all supplied from the same source. The
deviation in analyses due to sampling and analytical
errors for 10 samples taken from the same spring
could easily be 10 percent. All components except
magnesium and bicarbonate show less than 3 per­
cent deviation. The error in the magnesium analysis
is normally high because it is determined by sub­
tracting a calcium analysis (meq/L) from a total
hardness analysis (meq/L) which are of about the
same magnitude and tend to magnify the error. The
error in the bicarbonate analysis is also high because
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some of the bicarbonate concentratlon",s due "m part
to dissolve carbon dioxide (C02). To retain CO2 in
solution water. samples need to be sealed and refrig­
erated immediately at the test site. a precaution not
taken in 1972 because the high CO2 content of LVS
water was not known until 1979.

Variations in water analyses with time of year.-The
analyses for water from spring NO.4 for February 2
through November 6. 1972. is given (table 5) and
the changes in TDS. spring water temperature. and
pH are also shown (fig. 2). The average value of TDS
was 9770 mg/L. The TDS remained constant at
9800 mg/L from February through April. but in May.
it first increased slightly and then dropped to a low
of 9670 mg/L by the end of June. and then gradually
increased back to about 9800 mgll by November.

The changes in concentrations of TDS appear to
have some correlation with the temperature of the
spring water. The TDS was constant at 9800 mgll
while the temperature was constant at 42 °C
throughout February. March. and April. The TDS
started to change about a month before a change in
temperature was observed. In early June. the tem­
perature rose 1/2 ° C. but dropped back again by
mid-July; however. it gradually increased to about
43 ° C by November at the same time the TDS
increased to 9800 mg/L.

The pH of water from spring NO.4 followed approxi­
mately the transitions in TDS and temperature. the
average of which was 6.7. The pH readings were
also erratic in 1972; since the presence of CO2 was
not known. the water samples were not specially
handled to prevent the escape of CO2 • The pH was
very erratic during February and March with the aver­
age at 6.5. but more closely approximated a smooth
line during May and June at 6.9. and increased to
7.2 during August and then dropped back to 6.4 by
November 6.

The changes in the concentrations of the cations
potassium. magnesium. calcium. and sodium (fig. 3)
occurred at three stages between February 2 and
November 6. the averages of which are summarized
(table 6).

The effects of winter. spring. and summer on the
concentrations of the anions: bicarbonate. sulfate.
and chloride are evident (fig. 4). Bicarbonate. which
averaged 20.2 meq/L. remained at 20.25 meqll
during February and March. dropped to 19.85 by
June. and reached a high of 20.75 by mid-October.
Sulfate. which averaged 39.8 meq/L. remained at
43.0 during February and March. dropped to 37.5
by mid-July. and leveled off to a constant 38.5 dur­
ing September and October. Chloride averaged



98.0 meq/L between February and November.
increased to 99.0 during Feburary and March. and
dropped to 96.3 by June. but was back to 99.0 by
November.

Comparison of water from spring No.4 with bore­
hole No. L V7 02.-The 1972 summarized data (table
4) demonstrate that the spring water all came from
the same source. Since water was pumped from
borehole No. LVl 02 for the 1979 to 1980 tests. it
becomes important to demonstrate that this water
came from the same source as the springs. Borehole
No. LVl 02 is located adjacent to spring No.4
(fig. 1). The physical and chemical analyses were
obtained in 1972 for spring NO.4 and borehole No.
LVl 02 (table 5 and 7) and the average analytical
values compared (table 8). The temperature of bore­
hole No. LV104 water was 0.5 °C higher than the
springs water. The pH and TDS were essentially the
same for both. Comparison of sodium. calcium.
bicarbonate. chloride. and sulfate for the two was
less than 4 percent difference. or well below nor­
mally expected differences due to errors in sampling
and analyses. Although the potassium. magnesium.
and silica analytical differences are high: 9.3. 7.3.
and 5.5 percent, respectively. these values still fall
within the normally expected sampling and analytical
variation errors. The data support the hypothesis that
the spring water and the borehole water are from the
same source. and therefore. that the water used for
the 1979 to 1980 site study was representative of
the spring water.

Characteristics of water (7979-7980)-The quality
of LVS water pumped from the aquifer in 1979 and
1980 [2] was tested. and typically contained
750 mg/L of dissolved CO 2 and had a pH of 6.0
(table 1). The water typically contained (in concentra­
tions of mglL): 820 calcium. 150 magnesium. 180
potassium. 2220 sodium. 1266 bicarbonate. 3350
chloride. and 1860 sulfate. Essentially. 400 mg/L of
calcium were associated with the bicarbonate as
temporary hardness. and 420 mglL of calcium were
associated with the chloride and sulfate as per­
manent hardness. The raw water contained signifi­
cant amounts of silica. boron. strontium. and sulfide
in concentrations of 40. 5.0. 10.2. and 4.9 mg/L
respectively. All trace metals in the water were in
concentrations of less than 0.1 mg/L. A measurable
amount (33 pCi/L) of radium 228 was present in the
water.

Because of the CO 2 • bicarbonate. and calcium
content. the water was prone to precipitate calcium
carbonate by the dissolution of CO2 . If water pumped
from aquifer pressure is allowed to drop to atmos­
pheric pressure and release CO2 from solution. cal­
cium carbonate scale will form on the intake pipe and
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pump wetted surfaces. If the water were to be fed
directly into a desalting process. a tenacious. hard
coating of calcium carbonate would form on all
process-wetted surfaces. Consequently. the water
must be sparged with air to purge out CO2 and to
subsequently precipitate about 200 mg/L of cal­
cium carbonate prior to further pretreatment [3].

The LVS water will still contain 620 mg/L of calcium
present with an excess amount of sulfate. Calcium
sulfate can precipitate and foul RO (reverse osmosis)
and ED (electrodialysis) membranes as the brine con­
centrates in the desalting process. Consequently,
before using LVS water for ED or RO desalting. the
water must be pretreated to remove more calcium.
Lime- and ion-exchange treatment or lime- and soda­
ash treatment would be required depending on the
desired level of calcium reduction.

Comparison of 7972 water with 7979- 7980
wa t e r. - D uri n g the sit e t est [3] bet wee n
November 1. 1979. and August 25, 1980. samples
of LVS water were taken each week and submitted
to an offsite laboratory for analyses. and the weekly
raw water analyses were summarized into monthly
averages for 20 parameters (table 9). The average
values for the 10 months in this period and for the
ll-month 1972 period (from table 5) and the differ­
ences and percent differences were computed.

Comparison of these data lead to the conclusion that
the yearly average water analyses for periods 1972
and 1979 to 1980 were not significantly different.
During the ll-month 1972 period. pH of the water
taken from atmospheric springs averaged 6.7. Dur­
ing the 10-month 1979-1980 period. water
pumped from a well averaged 6.1. Apparently. loss
of CO2 from solution accounts for the 0.3 difference
in pH units. Conductivity and TDS differed for the
two test periods. by 0.3 and 0.5 percent. respec­
tively. This as well as the calcium, potassium. bicar­
bonate. sulfate. and chloride fall within variations to
be expected from the analytical procedures
employed. Silica, magnesium. and sodium, however,
do have a higher percent difference than might be
expected. The high percent difference for magne­
sium are probably due to the analytical procedures
used to determine magnesium concentrations. Mag­
nesium is calculated by subtracting calcium deter­
mined by titration from "total hardness" determined
by another titration. Soluble silica analysis is subject
to high sampling error, since silica tends to convert
to the insoluble forms with elapsed time between
sampling and analysis. The 8.2 percent analytical dif­
ference for sodium between the 1972 period and
1979 to 1980 is not as readily explained. Since the
major cations potassium and calcium and all the
major anions are not statistically different for the two



time periods. sodium content of the water probably
was at the same levels during both time periods. It
is reasonable to conclude that the springs water had
essentially the same analyses in both 1972 and
1979 to 1980.
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Table 1.-Wateranalyses (1979-1980)

Desalting-% Water Recoveryl

Elements

pH
Conductivity at 25 °C
Temperature

Major constituents (mg/L)

TDS
Silica
Calcium
Magnesium
Sodium
Potassium
Iron
Manganese
Strontium
Bicarbonate
Sulfate
Chloride
T-alkalinity as CaC0 3

P-alkalinity as CaC03
Free carbon dioxide
T-phosphorous as P04
Sulfides

Trace elements1 (mg/L)

Average values

6.1 pH
1401 mS/m

36.6°C

9620
31

813
151

2309
194
<0.1

0.06
11

1286
1947
3405
1045

o
771

2.7
5.0

Elements

Lead
Mercury
Manganese
Selenium
Silver
Aluminum
Copper
Nickel
Zinc
Sulfide

Trace Anions1 (mg/L)

Orthophosphate
Nitrate
Fluoride
Total organic carbon

Radioactivityl

Radium 226
Radium 228

pCi/L
pCi/L

Average values

0.012
0.0038
0.013

<0.02
<0.0005
<0.1

0.001
0.01

<0.1
4.9

2.6
1.8
2.6
2.0

33.3
o

Arsenic
Barium
Boron
Cadmium
Chromium
Iron

0.1
0.09
5.0
0.004
0.002

<0.10

Based on CaS04
solubility at

OoC %

20°C %
50°C %
90°C %

1 From reference [2] and [3] .

4.3
23.0
28.2
16.1

Table 2.-Estimated discharge of springs (1943-72)

Estimated discharge (m3 Is)

Test
date

Below Above Discharge of
springs springs springs

July 12, 19431

July 23,19431

July 16,19471

September 10, 19562

August 10, 19602

August 1, 19632

August 21,19632

June 21,19721

July 12,1972 a.m.1

July 12, 1972 p.m.1

July 13, 19721

1 Data source, USBR.
2 Data source, USGS.

0.36
0.35
0.32

0.40
0.38
0.34
0.35

5

0.03
0.04

0.99
0.04
0.03
0.02

0.33
0.31
0.32
0.28
0.30
0.29
0.33
0.28
0.31
0.34
0.31
0.32



Table 3.-Chemical analyses summarized

Table [1] 1

A-5
A-6
A-7
A-8
A-9

A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21

Location

Spring No.1.
Spring No.2.
Spring No.3.
Spring No.4.
Spring No.5.
Spring NO.6.
Spring No.7.
Spring No.8.
Spring No.9.
Spring No. 10.
Spring No. 11.
Spring No. 12.
Spring No. 21.
River near USGS Station.
Spring No. 13.
Drill hole LV101
Drill hole LV102.

Time through which test was run

February 11 through November 6, 1972.
February 11 through November 6,1972.
January 31 through November 6,1972.
February 2 th rough November 6, 1972.
February 11 th rough May 19, 1972.
February 11 through May 19,1972.
February 11 through June 8,1972.
February 11 through November 6,1972.
February 11 th rough May 19, 1972.
February 11 th rough November 6, 1972.
February 11 through November 6, 1972.
May 12 through June 2,1972.
May 8 through November 6,1972.
May 17 through July 3,1972.
May 19 through November 6,1972.
May 26 through October 5,1972.
August 21 through October 5,1972.

1 Table identification from referenced report (see table A-5 through A-21 in appendix).
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Table 4.-Deviation of analyses among ten springs (February in 1972)

Standard Percent
Parameter Spring number (see fig. 1) Mean devia- standard

tested 1 2 3 4 5 6 7 8 9 10 {).t)l tion deviation 3

(0)2

Physical
tests

Tempera-
ture °c 42.0 42.0 39.0 42.0 39.8 42.3 42.0 41.0 40.5 39.0 41.0

pH pH 6.3 6.3 6.5 6.3 6.3 6.3 6.5 6.4 6.4 6.4 6.4
Conduc-

tivity mS/m 1414 1414 1376 1414 1414 1424 1414 1394 1434 1394 1409
TDS (total

dissolved
solids) mg/L 9800 9830 9490 9790 9180 9850 9830 9560 9830 9710 9667 207 2.14

Chemical
-....I analyses

Sodium meq/L 111.0 110.4 105.3 108.6 111.6 111.0 112.0 107.4 109.8 106.8 109.4 2.2 2.0
Potassium meq/L 5.22 5.31 5.07 5.13 5.25 5.25 5.25 5.04 5.22 5.07 5.18 0.090 1.7
Calcium meq/L 40.82 39.92 39.12 40.72 40.32 40.52 39.72 39.22 39.72 42.12 40.22 0.84 2.1
Mag-

nesium meq/L 10.33 11.33 10.73 10.33 - 10.73 11.23 11.13 11.23 10.94 10.89 0.86 7.1
Carbon-

ate meq/L 0 0 0 0 0 0 0 0 0 0 0 0 0
Bicar-
bonate meq/L 22.20 20.05 19.35 20.25 20.20 20.30 20.30 19.95 20.35 19.50 20.25 0.73 3.6

Chloride meq/L 100.0 100.5 96.50 99.75 100.5 100.5 100.0 97.75 100.5 100.0 99.6 1.29 1.3
Sulfate meq/L 42.32 42.82 42.65 41.32 42.65 44.82 42.82 44.98 41.65 41.98 42.80 1.15 2.7
Boron mq/L 5.1 5.0 5.0 5.2 5.1 5.1 5.2 5.0 5.2 4.8 5.0 0.14 2.8
Fluoride mg/L 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 0 0
Iron mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 0
Silica mg/L 31.0 32.5 30.0 31.0 31.0 30.0 32.5 31.0 31.0 31.0 31.1 0.8 2.6

1 fJ. = mean = X./n

I ~
2 a = standard deviation = 'n

3 Percent diviation =
oX 100%.

fJ.



Table 5.-Chemical analyses, spring No. 4 1

Date Field Conduc- Dissolved Cations Anions Total Minor elements mg/L
sampled laboratory tivi ty2 solids meq/L meq/L Cation Anion B F Fe Si0 2 P04

of pH mS/m mg/L Na K Ca Mg HC03 CI S04 meq/L meq/L

.- --

2-2-72 107.6 6.4 1450 9800 110.7 5.16 40.12 10.93 20.20 100.5 42.16 166.9 162.9 4.9 2.9 <0.1 35 0
2-4-72 107.6 6.6 1450 9800 110.7 5.16 40.22 10.73 20.20 101.5 40.99 166.8 162.7 4.9 2.9 <0.1 35 0

2-11-72 107.6 6.3 1414 9790 108.6 5.13 40.72 10.33 20.25 99.75 41.32 164.8 161.3 5.2 2.7 <0.1 31
2-18-72 107.6 6.5 1400 9790 106.2 5.00 41.64 11.10 20.30 96.27 44.94 163.8 161.5 5.0 2.6 <0.1 31 <1.0
2-25-72 107.6 6.5 1432 9760 110.0 5.06 39.39 13.07 20.30 97.20 43.59 167.5 161.1 5.0 2.8 <0.1 31 <1.0
3-2-72 107.2 6.8 1379 9780 105.8 5.13 41.06 11.11 20.10 96.90 43.27 163.1 160.3 5.1 2.8 <0.1 28 3.2
3-10-72 107.6 6.6 1385 9780 105.2 5.13 42.15 10.01 20.35 97.50 42.87 162.5 160.7 5.1 2.7 <0.1 28 3.2
3-17-72 107.6 6.4 1333 9790 109.2 5.13 40.62 11.02 20.15 99.13 44.05 166.0 163.3 5.1 2.7 <0.1 28 3.3
4-19-72 107.6 6.6 1465 9790 105.2 5.04 41.50 8.70 20.15 96.97 39.56 160.4 156.7 5.1 3.0 <0.1 29 3.8

CO 5-1-72 107.6 6.8 1439 9810 105.7 4.86 39.20 11.00 20.05 96.61 39.43 160.8 156.1 5.0 2.5 <0.1 27 2.5

5-8-72 107.6 6.9 1439 9820 105.2 4.86 40.20 10.00 19.95 96.13 37.28 160.3 153.4 5.0 2.5 <0.1 27 2.5

5-11-72 107.6 6.9 1439 9800 104.8 4.86 40.00 10.20 20.05 96.13 40.16 159.9 156.3 5.1 2.5 <0.1 28 2.0

5-19-72 107.6 6.9 1429 9730 102.4 4.68 39.20 11.10 20.00 96.61 36.67 157.4 153.3 5.2 2.6 <0.1 29 2.3
5-26-72 107.6 6.7 1413 9780 102.4 4.77 39.50 10.50 19.95 96.37 36.83 157.2 153.2 5.3 2.6 <0.1 29 2.3

6-2-72 109.0 6.9 1379 9740 102.2 4.68 43.00 8.50 19.75 91.54 39.66 158.4 151.0 5.2 2.4 <0.1 25 2.6

6-8-72 108.1 6.8 1413 9680 103.2 4.77 44.20 7.20 19.85 98.01 38.00 159.4 155.9 4.4 2.8 <0.1 28 3.8
6-16-72 108.5 6.6 1403 9680 103.7 4.77 42.80 8.60 20.00 97.51 37.66 159.9 155.2 4.4 2.7 <0.1 28 3.4

7-13-72 108.0 7.2 1380 9349 103.4 5.60 35.30 7.77 13.21 98.50 37.50 152.1 149.2 4.2 2.19 <0.1 29
8-30-72 108.5 7.1 1410 9723 102.7 5.70 43.00 8.66 20.38 97.50 38.50 160.1 156.4 5.0 2.90 <0.1 29
10-5-72 105.5 6.6 1377 9712 101.2 5.76 44.60 6.96 20.96 97.02 38.50 158.7 156.5 4.8 2.7 <0.1 29

10-6-72 105.5 6.6 1377 9753 101.2 5.76 43.40 7.56 20.64 98.98 38.50 157.9 158.1 4.8 2.7 <0.1 29

10-27-72 110.5 6.6 1400 9780 103.5 5.61 41.60 9.25 20.33 99.18 38.50 160.0 158.0 5.0 2.80 <0.1 29

11-6-71 110.0 6.4 1417 9795 104.1 5.61 38.70 13.37 20.44 100.3 38.50 161.8 159.2 5.0 2.77 <0.1 29

Averages 107.8 6.7 1411 9770 105.1 5.14 40.97 10.28 20.20 97.95 39.80 31.1
--
I See table A·8 in appendix.
2 Conductivity at 25°C.



Table 6.-Summary of changes in average cation concentrations (1972)
for spring No. 4

meq/L February-March April-June July-November February-November

Potassium 5.10 4.65 5.66 5.14
Magnesium 10.8 10.2 8.0 10.3
Calcium 41.0 39.8 43.0 41.0
Sodium 108.0 105.0 102.8 105.1

Table 7.-Chemical analyses, drill hole No. L V10:;3

Field Conduc- Dissolved Cations Anions Total
Date laboratory tivity2 solids meq/L meq/L Cation Anion Minor elements mg/L

sampled! OF pH mS/m mg/L Na K Ca Mg HC03 CI 504 meq/L meq/L B F Fe 5i02 P04

8-21-72 105.0 6.9 1385 9442 99.80 5.49 38.00 8.20 94.08 41.83 151.5 152.3 4.5 2.02 <0.1 30
co 8-28-72 105.5 7.0 1385 9353 103.3 5.04 34.20 94.08 38.16 148.9 145.0 4.1 1.83 <0.1 28

8-30-72 109.0 6.9 1390 9464 99.00 5.49 34.50 12.50 96.40 37.00 151.5 149.4 4.1 1.66 <0.1 36
8-30-72 109.0 6.9 1390 9449 99.00 5.49 35.60 11.50 16.45 95.06 36.33 151.6 147.8 4.1 1.62 <0.1 37
8-31-72 105.0 7.0 1380 9453 100.9 5.58 39.30 8.42 16.59 96.06 38.50 154.2 150.2 3.5 2.35 <0.1 27

9-5-72 114.0 7.1 1409 9640 99.80 5.76 36.50 12.40 18.70 95.80 37.66 154.5 152.2 4.1 1.77 <0.1 35
9-6-72 110.0 6.9 1420 9840 99.80 5.58 41.40 12.30 22.25 96.29 36.83 159.1 155.4 4.5 1.81 <0.1 31
9-7-72 107.0 6.8 1420 9710 101.1 5.58 42.60 8.50 19.85 96.29 37.16 157.8 153.3 4.5 2.45 <0.1 28
9·8-72 109.0 7.0 1402 9679 100.9 5.58 42.60 8.35 20.23 96.04 38.75 157.4 155.0 3.6 2.48 <0.1 28
9-9-72 107.0 7.0 1420 9730 101.1 5.58 44.40 20.35 97.29 37.33 157.3 155.0 4.1 2.97 <0.1 28

9-12-72 107.0 7.0 1408 9756 99.66 5.58 38.90 12.86 20.96 97.27 38.50 157.0 156.7 3.6 1.77 <0.1
9-12-72 107.0 7.0 1427 9937 100.9 5.85 43.50 9.88 20.02 98.49 40.00 160.0 158.5 3.6 2.13 <0.1 25
9-15-72 116.2 6.8 1417 5.94 48.20 13.27 16.54 95.06 49.50 163.7 161.1 3.4 2.07 <0.1 25
9-20-72 114.8 6.8 1447 97.47 48.00 15.49 19.55 96.29 49.50 167.7 165.3 3.6 1.61 <0.1 31
9-21-72 112.16.8 1479 45.40 20.52 18.77 95.55 168.3 164.6 2.9 1.55 <0.1 28
10-4-72 106.0 6.4 1408 9751 98.80 5.76 43.10 8.76 21.32 96.53 38.00 156.4 155.9 3.9 2.63 <0.1 28
10-4-72 106.0 6.4 1408 9627 98.80 5.76 43.00 8.16 20.38 97.51 38.25 155.7 156.1 3.9 2.66 <0.1 28
10-5-72 107.6 6.4 1399 9749 99.66 5.76 42.60 8.56 20.85 96.78 38.00 156.6 155.6 3.9 2.67 <0.1 28
10-5-72 105.5 6.4 1408 9742 99.56 5.76 42.30 8.86 20.64 96.53 38.25 156.5 155.4 5.5 2.72 <0.1 28

Averages 108.5 6.8 1410 9640 101.1 5.62 41.27 9.53 19.59 96.18 39.42 29.4
--
I Table is a summary of data, see appendix.
2 Conductivity at 25°C.
3 See table A-21 in appendix.



Table 8.-Comparison of water from spring No.4 and borehole No. L V102

Parameter Spring! Bore- Percent
description Units No.4 hole 2 Difference difference

LV104

Physical test.

Temperature °c 42.0 42.5 -0.5
pH pH 6.7 6.8 -0.1
Conductivity mS/m 1411 1410 1 0
TDS mg/L 9770 9640 130 1.3

Chemical analysis

Sodium meq/L 105.1 101.1 4.0 3.8
Potassium meq/L 5.14 5.62 0.48 9.3
Calcium meq/L 40.97 41.27 -0.30 0.7
Magnesium meq/L 10.28 9.53 0.75 7.3
Bicarbonate meq/L 20.20 19.59 0.61 3.0
Chloride meq/L 97.95 96.18 1.8 1.8
Sulfate meq/L 39.80 39.42 0.38 1.0
Silica mg/L 31.1 29.4 1.7 5.5

! Average values from table 5.
2 Average values from table 7.
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Table 9.-Gomparison of monthly averages of weekly water analyses for 1972 and 1979 to 1980

Parameter Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Differ- Percent

description Units 1979 1979 1980 1980 1980 1980 1980 1980 1980 1980 1979-801 19722 ence differ-
ence

pH pH 6.3 6.5 6.5 6.1 6.1 6.1 6.1 6.2 6.1 6.1 6.1 6.4 0.3
TDS mg/L 9660 9560 9590 9730 9680 9830 9570 9460 9540 9620 9620 9667 47 0.5
Conduc-

tivity at
25°C mS/m1360 1340 1300 1430 1470 1320 1430 1420 1460 1480 1401 1397 -4 0.3

Tempera-
ture °c 31.0 33.5 30.4 37.0 36.3 37.2 39.0 39.5 41.0 41.0 36.6 41.0 4.5

Silica mg/L 29.0 30.0 32.6 30.7 30.0 - 37.3 40.2 40.5 41.0 34.6 31.1 -2.5 7.2
Calcium mg/L 855 835 785 800 800 829 795 810 815 810 813 804 -9 1.1
Magnesium mg/L - 159 153 156 156 - 150 144 144 145 151 132 -19 12.6
Sodium mg/L2300 2300 2300 2322 2380 2230 2281 2320 2250 2280 2309 2516 207 8.2
Potassium mg/L 205 215 205 196 199 206 170 189 184 175 194 203 9 4.6
Iron,
total mg/L 0.09 0.09 0.09 0.08 0.08 - <0.10 <0.10 <0.10 - <0.1 <0.1

Manganese,
total mg/L 0.05 0.06 0.04 0.05 0.07 0.05 <0.30 <0.30 <0.30 <0.02 0.06

Strontium mg/L 12.0 11.8 11.8 12.1 11.5 10.5 10.3 11.2 10.9 11.1 11.3
Bicarbon-
ate mg/L 1270 1290 1280 1291 1283 - 1291 1288 1284 1296 1286 1235 -41 3.2

Sulfate mg/L 2000 1942 2020 1920 1953 1965 1950 1885 1900 1925 1947 2054 7 0.3
Chloride mg/L3430 3430 3440 3430 3373 - 3440 3360 3375 3370 3405 3536 131 3.8

T-alkaHn ity
as CaC0 3 mg/L 1035 1042 1040 1042 1043 1050 1042 1056 1038 1062 1045

P-alkalinity
as CaC03 mg/L 0 0 0 0 0 0 0 0 0 0 0

Free CO2 mg/L 757 781 762 765 793 785 756 748 - - 771
T-phos-
phorous
as P04 mg/L 2.7 2.9 - 3.1 2.2 - - - - - 2.7

Sulfides,
total mg/L - - 4.6 5.1 5.2 5:2 4.8 4.6 5.3 5.0 5.0

1 Average values November 1979 through August 1980 [3].
2 Average values February through November 1972.
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Me.lyaisby ~

lCilli:511i2::S21r-
NOJ
=--:-I,~

- - ~ V .1.0. -.0

_ -_- If\b._Q ,~~ ft

. _ 'I: I ~~liC6.615.i3~15·;:J.C~~ o·
1"1-"1-72 iun.21---1 t>.9111.ageb..8501.J3....40..b5...9Lz.. 1 - - - I - 6Il.2 ~6;..i;.1

·11=U5T~_:r- T .... ,. ··1 'I IMevrr---~?68~....:Llf.o::::l~l·~I~I<wl2.
6-2-72 t291.2.10':) 1_7.0 114.~.710 1'.2964.4 2O.1:~1 - - -' 1"7"" I-.-r:-I - - - 1.61 1'i<'U.110;6_-:+;_?

, 4<> ,I - I G~l--Tt··· -1··- '10Wl'~.2.d31':::'·9'i! 5.1fO i 'J 119.9°197,94\40.23 --
4-19-72n91.2!1m:'5IO':'f1 :i.4.650 ,8l,Q 13•.4 66 _21..0 !'~JJ._- _~ -= ..J_-~ L - __ -=....1_-__""--L.-:1.1..3...1..16O.6 1158.J!5.1

~ti~AniO~ •
.-

? era __

~~..:.:.t~.L+~-+-';;'- -'8D

l.!l..a9~ 36...5!)- - - -
QWl9~~- - - -

.I!2..151_-I I I I I I~I ~1J!.Il14..3.QQ..Ia~L..o.-I3WlO1~13la29 -
6-16-7211322.211096.~ 14.1~.740 11.2564.7 2O.41MgJl - - .1- - L - .r:-.. -__-_ L ... J<1.0I16o.7 h56.d4.4

421 .;~r I I I I Ltet111J.Q·~ 5.(5 i~t- 78 F-.68..~~<J:LJ30I4!W.2 ---
2-25-72ii96.2 !!07~61 "'.~., :'4.4~8..8Q01.J.3..33M..7L22 MIS 1 - -' - -', - - - - L-=t..l~..5..b.6.2..16.o

11 i:~~~. :li~c to 7,000 ppm.
Reifarks:

JI '!be d!scbu-ge at "eir 1,.";.

. ~a_J - I I I 1, L 1~~i'lfl()7-'815;i3~r:19£ 1~~.80~ -I"I-10-72Wl3l.21~I~13.9409.allo!3.3866~5 2~~.g 1 L - . __ ::_C~-_ -_, - ..J.._- __ -,"-_G_.L1.64.9 L161.$.1
4~ I - I I I i I IN"',!lliO~6[5~3 ~1.53 [o.U~120·~199.43144.05 _

I'1-17-7211135.2! 101.0.""'b3""1 i3.3301;1,830 13.3766.2121..9 :Az_1 .~=r-,"-_L-_L ~ --' ~-.L:: ~l. J~._L163.1J 1163.5&.1

j1t2;zsf. - ~---r--r --I ,n or.letll ~1l!J:J~ 16.£.~~ 1~1~1~ _
16-8-72 b09.2Iivi_Lo.B ,14.1>c9.764.1"l.28l>S.4: 19.€!~g 1 L .- __- ., .-. L. - ~ ... ~ ::..J_-_L~J~I.J.59.71157.iJ.1J

.lU..:ZS1---1 I I I I Il-letfl ~1J!.71 ~20 p.o. 40 I 0 1~121.Q91IZa.3.3
1'>-19..7211266.21107.21 6.9 14,3909,830113.4 65.4.20..81Mg 1 - 1- - I - - _1 - _ - - . k----:51 160.2 11s4.d5.2

1
lU.Z51 - I I I I I I~Ii03:BIJU11i<GOpQ50_I..a:....I2C..l5I9:L33I36..B31 -

15-.26.. -72W281.2 107,21 6.8 14.23ob.840 13.4 05.4 20.7l~ -:;-.1~.. r=:-:::-_ L - ::r:::-_ -",.::.1.. C~ ..1<..5.1 .158.6. '154.~.4- . . -

41.7'if - ,- T ·r·'· I Illerll~4.8§~ il.:Q.l:o 1..L1~197.991~
15-1-72'22.4.21~_o.9 1.14.5oo1?850 13.4 .65.5 _23:..0 r,g J...L..__T --..J_-_c:----.::;::::J._-::::L.:::::..t.=;:::l.2JiJ..l.62..5 1156.16.0

'"-0



Tab1.e A· 6­
CEDaCAL ANALYsml

CoJ.orado RiTer Water ~ty l.mpro'Tement Program
PbUrt SCn:rce Division, LaVerkin Springs Unit, utah

Sheet--!-ot 2

statio"!. !fa. Source #2 Description or SlImpli"8 Site Sclor..hside ot !liver - East Spri!!Ss
LaYer:tin Springs

Analysis "7 _

§f There was no naY over the weir"tl EVlIilorated at'la08c
Rel!rark8:

31 Sample taken a:rter II hour8 or puIIlping--PulIIp Test #1
Y Saple taken at'ter 47 hours and 110 IIlinute8 ot pump1ng--PulIIp Te8t #4
~ S2:IP1e taken 16 hours arter P..l:llP Test #4 was 8topped

I
Dissolved

Field , Solids Total.
r.b EClelO

I~
To"!.s cations Anions cation IAnion IC1I'1Or El~s Qt7.

!late Lab. T~. at acre- ~ C9j ~C03 S04 ~ ~i~ 1'04
.Sc:Dled No. 'T;iF DR 250 C. foot Na SAR Units :'lit. r. Ca * Cl ''tIII/!Q/l 1JneQ/1 B ;- ~ ets B.r

~U- I~
~f,1';71'>~~ '7-Ul' 0 ~ -

19-9-72 rs~.2 14 ""'" ..0,. l'l-'lll >4. 'I - Mgl - - - - - 110;8.1 !l~. 4.0; i~_'70 .f :>8 - i).O'l2RR

110-'5.-~
.110..6- 66 1~ A~~ .... 1'107 ''1.7 I~ .lQl.~~~ L12.. -!L~~~ -- 110;8_7 ~ 1.1 DR1.~0 - 110;0;. ~8 1!:'.7 .1 .

11~-~ 16m. 2
!I!WL cr- 1'1 0"''' .760 1'1.27 ;'1.7

I~~ ~E~~ .:L.:A. =..0.- 2Q..9O~ 3lla15 --lOTI - Y,g 1 1'58.7 :1'57." ~8 !2.7 .1 2Q - [)•.904EE1

~ 1'1.'1264 6 I~It.! ""4 I" "" ll2..Z) 12.36- -!L 2O...l2 99-l8 J8.:z5 .:......<
10-27-7~I. 0':5 '4 200 ~. '711" - Mg 1 - 1- 1161.2 !10;8. " A

IA "A .1 ~ - ."".....
~•.2

,
I~~ 103.:'...i...€J.~ l4,06 ~ ~ 1.00·3 3!!.29

11-6-72'1M7.2 I~ 14l7C ~,804
.~ ~~' ~ -- 11M. 4 I!:'.fll; ~_ Inf.MR1.<:> - Mg 1 11o;Q.( "0 .1 ~ -

1*It!. --~ -- -- - --- - I~ 1 -- -- --
Me}.l --I- -- -- '--- -- -- -- ------ Y.g 1

-- -- ~If.!. -- - -- -- >--- -- -- -- -Mg 1

-- -- ~~ -- - -- -- '--- -- -- -- --Mg 1

---- ~itf -- ---- -- -- I-- -- -- -- --Mg 1

-- -- Me it! - '---,~ 1 -- -- -- -- -- -- --
-- -- 1~r--- - -- '-- -- -- -- --, I!-lg 1 •

-- ~ -- '--- -- - -- -- ---.- Mgl -- --
-- -- ~ -- - >-- -- --Y,g 1 ---- -- -
-- -- ~i---- ----~ -- -- -- --~.g 1. • __ , ___ , ••_ .. _ ... IW"V"\ _

31
~

'if

~

~



Tab1e A-7
CHEMICAL~

CoJ.orado River Water ~allty IwpZOfemeut l'rogram
Point Source Division, LaVerldnS~ ant, utah

Sbeet_l__ot'...;;2 _

Station lfo. Source ft3 Description of SUlpli"8 Site 1fo:rthside of R1vnr - iAst of Reck House
LaVerk1n Springs

Analyals by _

.up

+-EVaporated at 16OQC.
R S'

~ined now @ Weir Nos. 3 and 4..

!
Disaolved 31Field F Solids Tot-.l

Lab ~10

~
TO-"lS Cations Anio'!s at ion Anion Ml.,or Elements ('fmffl ~ Qty.

I !)ate Lab. T~. at acre- ~
~ IiC03 S04 !lO3 ·meoll Imeoll Si~ 1'04

SlUlID1ed rlo. °eiF »H 25°c. 1;";/1 foot Na SAR Units ~ K Ca !If: C1 B l' Fe crs BT

~ o:zr ~I 106.2 .').~ '1'1. 2 2...2.L~ .II.tL.l2.~ :k.)g .....:..-
1-31-721 f24.2 .1. ,."..,., I", I.... ,., lUI.I" ~L"l Mg/1 160-Q 10;7.6 4.0 :!.8 .1 '\0; 0 - JVD

--32... 6T 19.116 ~
106.2 i.:.Q!L .32..§g 10.23 ...L ~ 92.r.72 :k.)g --2-"-72 rzr.2 102.2 14000 12.87 65. 21.3 Mr,1 161.1 157.6 4.9 28 .... 1 ,5 0 - JWD

-3L IT !~ !Qb3 5.07 .32.42 l-QJ3. JLI1!W5..~ ~?65 , _-_
l'iB. c;2-11-72i 46.2 ,10;Z.2 ., ... ..,...-:....

~.~~~ :2.~~:(~ 21 C';;/1 160.:- Ic;.o 12.7 .1 "D - ASD"'" ,,,,",, - . - - -
50.2 ~

: F<ec;·lllQ3.Jdwl5. ~12.0:.21 :...0-~ 92..£:S ~,. ,~ . ...:.....
Ic; 0 I ~_c;2-18-721 0:;;- 1,.0;00 Iq. 51C 12.o~.64"il ~0.4 :~, - - - !~ ]';Q.7 1c;6.c; .1 "tl 1./1 - JVD

~i~ 12.Q2~65.
!!"leo/l 102.4~ 40.31 10.84 t-L !MQ 97.&J !;~ -- 281~-2-~2 , 1ll.2 1l.520 19.50( 21.1'Y151l 158.5 1';9_o 1';_1 :!.8 .1 '\.~ - .nm

~ i-rrin f60 i? 46( 12.87!65.
,!!"eq{l 102~~ 40.31 J,O.10 O· 9-.65 9.3..3Q .~ -- 1'i7.B 1<;6 413-10-721 l2Q.2 21. , ,~.:': ft r-- 1<;.1 -:>.7 .1 -:>B "l.' - JVD

~~ 6::;. '!n 160 i9.4& 891" 1~..:.~2 'l%2.l~ ,40.62 ih!2...P-- ~9.70 94.66 1<".08 -
3-17-721 133.2 Iv • 12. 1:>0. 21.~IYIT/1 I _ _ • _ _ • -_-1 -.- -_- 158.9 1566 15_1 2.7 .... 1 28 "1."1 - JVD

"-19-12l 189.2~ o:r 14 250 9.411( 12.8 65
i~!100.i ~J!2 ~O.20 b.'.v I~ ..1:10 (:::> f<::~r; i 1~ 1,;,.7 10;0.7 l'i.l .1 28 '\.'i20.4 X<;11 - - - -, - "I 0 - EEIl

~
7~O Q .~7(

! I ~ 1.1101•0 4.68 ~ lO. ~<1r,-L ~2tl.Q..~.~ _-_
1e;4_0 -.llll,..m5-1-72 • 222.2 1~.1 14000 1~ 7 1", J2'l ~~ 1 _

- ~l - - - _ ::>.' 1<;(\ [<;_n 2.'i ... 1 177 .._a ,0.

3£..L
6:"8 13.900 9.50(

~5! P~1ili::{·1.Q.;u.68 !~2P ?_,"::·O.li b iFt.6':l f2,"] ~".56I_-_.
154.Q oMl.., 'c: f' 12. c: ,~5-U-721 235.2 103.1 12.~ .2 20 i~l - I - -.,. i' - i - i - !.1:8 . .1 .., ...,...........

~ - i I .~ !i!!!'J/l :98.20 4.50 3JW.o ~1LL-lJ.2.aJ.Q. RaJ5.~ _-_
5-19-721 264.2 iO'.l 6.9 'in 720.Q.4e( 12.9 .164 19.6 !~·~;lli - - - - I _ I _ _ _ '<.<; l'i~.O ,L.::l ., ie;., ~.6 _1 .~ ~."1 n·7AAEB

5-26-721 ~79.2 1f5/~ 6'811'\ 660 1o, 671:
! ;1·::~/1:91J.2.~.2Q ~1~fJL- 2...Xi 92...jil ~ _-_

,e;"t."l 1hP."l Ie; h ~. __ , .~ "."1 n '7C:nEBl"t.4 6<; ;::>0_1 ;~.~ 1 T _ _ _ _ _ _ _ _ .C;

~ 6:9- 114470 f:.h
MeJf l l90.55~ 42.00 ~'.Q... ',JL. 9.20~~ 2aQ3.

-2-72 ~~2.2 9."lQ( 12.'7"7 110.7 l'€ 1 : _ 1~ l<;":l.h ,<:1'1 II. Ie; ... lU. ..1 :~ ., '7I:I\EB
Ji2.5. '6.- !f.~i9a.56 4.50 42. 2q,! §...r:2- '0 ~ ~L <;5 .,I.3:i .;.(\6-8-72 . i":l10 2 1108.'5 I 8 1~.7~ q.'-\.~ ,.., ..,.. - 110_7 Wg ::. ! _ - I •.

l-"'- , _ r_ ,e;':l.':l .e;, .. il. I. ".Po . , "Po .. I" ..AAEB

~-16-72~ 1"t2":l.2~ bT 13,650 9.35E t'>3.~
~9~ I!!a53. ~~jL~~ B:"O,~ <ro ]'iQ 6 11408 2·7 .1 ~8 ~.£ O.750DLB12.72 19.0 10'" 1 _ 4.4.. to 7.(J(X) "Ottl •

""w



A-7

Sheet__2__or---!

Qt.I-

~BJ

0.675D

0.826BE

O.500EE

o.569JW

- 10.5~~29

29

29

Fe ~i~ 11'04F

Minor Elements

2.201....1·1 29' -

~
152.914.812.7 1<.1

. ;
152.815.0 i2.761~.1 I 29

Analysis bY:

I
Tot&l

'ation Anion

~~ ·mea/1 meoh B
-- 1~9.0 145.0 3.3
--- 156.7 151.9 5.0
-

- 152.915.012.771_.1

-
_I_! I I i

! I---tu

I-----ll

I ~
!,rea/ll I I· I ~~ ---- __ 1 ;'--1 __ • __

M~/..L t J. I:

"'eon, I ' I ft1"-l1' 1--1-.--,1--,-,-• ll-J I .1

I~I-I-!-I-~'-'-

Dessription of 5ampU"g Site Itorthaide or Rift%' - East or llosk House
LaVerk1D Springs

-1-

1-1-

Statio'! No. Sggrse t3

::::30:1--i-- !_- :--11-·: --I--
I I I ;;'1~hl-i-I-I--!~'_I--- --- Mg, 1 _ _ I I I,

Diascirved
Field "Solids

Lab ECx10 I 2/1 Tons catio""s I I Anions II"
Oate Itao. T~. at I~ acre- ~ I .. I i I

Sa:np1ed r;o. eel? nH 250 C. rr.gll foot Nil. SAR Units;ta K ca ~~ ~ Ji~ C1 S04
I!Q..15. _ rMe'QQ.~ r7.~ r 0 ~94~ ~

rr-1'1-~""'£ ~ ~ 7 2 11"1 600 IQ OQ' 12.7.7 67 - Io'g 1 - - - - - - - -
_.~~~ 1~~·31~M~~~e4.ro37.5(

18-~ .. 11M. 8 7. i I" '7nt"\ In 1,1" 2 84 64 - Io'g 1 - - - - - - - -
~ 32...L - . ~ !~ 2!!&2 ~8 1:5.20!5.05 ~ ro.12 ~.06 37.751_ _
Y '0-6-7:>WI)lO.:> o:>~ 6.6 1'1, 620 9,46!i12.87 ~3.c! '- t@1---'..--.-- 115'1-.5

.i42" - I J _ :~ecl1.c 92.Jl.l,~,~:.5..:;dd~r..2.- ;1::).86 ~-';.41) 37 .5q ..::_)i
110_?7-~ ;60?_?~ ""bb 13,700 '9,50 12.93 6.3." - ~·t;;/l! - -' - , • '- I - - J..::::l-=U27.3

14.2..5' - :-: IMeqfl~~9 30. i0113~~ ~9.92 95.~~
In-6-.." .... ""Q ~~'i 0.4 1'l.6QoIQ.48 12.QO 6'l.~ - I~ - - .- ,-. - I - - - --

1 l1ea,[l T T--1-- =T;- --1-- -- -- '-- --Mg,1 ,

I\..)

~

IMclD.: I' , I itIY.g/l ~ -- -- r-- !---1..- ' -- ,-- ,-- ,--
I~I I I'I~ ---- --1--"--'--'--'-----
IMe~/11_1_I'_1_1I__ '_'_'_'_
~"', 1 I ,

\~I I 11-"tW-1-I-r- ----J-'-.-----
1/ Ppm equals "tg{l :.lP -to 7,000 ppm.

R£n~porated et lSOOc.
3/ SlIIIIP1e teken 16 hours after Pump Test #4 stopped.
'fjJ Flood sediDents covered site so exo.ct location could not be recognized.



Tab1e A- 8
CHEXICAL A1fALYS!8

Col.orado River Water Q'.18lity DI:pro9'ement ProgrllDl
~1nt Source Division, LaVerkin Springs Unit, utah

Sh~__1._ot--:2=--_

statio" lfo. Source 114 Description of Sempli'lg Site Karthside ot River - Larger Issue SOU'th ot IlocIt
House 11I14 West ot Source?3 - LaVei'ldii sPrlDis

Analysis by _

Eo -

- - AID

,< 1.0 - .nm

cations •

SA! Units:va It ca

2l..Mg1 - - -

_1S-72W14q,,2J~~J:i~~~Jl~Lj:X1r:.2 t5:ooe::~1~~J~_~!J~:2J~~~_: 1163.6 h61.51 5.012.6 I< .11 u

2-11-m.h7_211M.d 6.'I114.1~.-rod1.3.31i66 121 I:;,e~·o1::131~liO:;3~~1~f41:32T-~1~~b:6~5.212.7 ~ .11 31

2-4-721i126.211~.~ 6~T1~.~~~aJ-l.-~~3~~.-J~.J~l~J~I~~~~ I~I~1-:-1166.8 b.62.7. 1J.912.9 ~ .11 35

l>_:><;_~ ."..,::42: - T _, . : iMeii7i Iti'ii':n c:- ....z,'ti_ _ 'n7 h:';' 14 32(~.ThC 13.2765.'7 22 IMgTl _ ~I~ ~~fiO......32. 'llai!> '±3..291
' .....2,,'•• !~ T..-11' _ _. H.'"k, '")~'"':" i-DJ1'c';06 "':;-ll~ ,,:;, :";;""':'" : ,..-, >6u , .• 2. 1<.1 u I< '. • ....

~-1O-7~,!:>R.2 -mb~ 1':l8~cq.78n l':1.~k".71 21."~ C~.2 5:13 42:1510.01. r-JL. 20~ ~ 1f2:87' : 16'1.' 60·'1 'i.1 2 e < 1 28 ':1.2 - JWD

R_17_'7'J:IIoI'''''' 2 I~ -i:"Ir 1" "'" ,.,.n,. 1'1.'11' 6 J .~~ 5.13lhll~ 11:C2 ~ 0:15 00:1" :05 : 162." 60.7 'i.~ 2.7 1<.1 28 3.2 - JWD

l
:~L • • 22·ij Mg/l - - -"'- ~

i lo-'72W 88.2 107:6 6.6 14 65CQ.79C 13."\ 66 !21 ~I~ll 05.2 2$ 1:50 ~ ~~0:i5 O~-07 '19:56 : 1'66 0 n6'1.'1 <;.12.7 < 1 28 '1.'1 - JWD
-!l:L ,. .".g,. ! - - I - - ;-1 ~

-1-7:> tl"1.2 10 J 6.8 14'1oc 8lf 1"\.'1 b5.~ 21.a~fo~.7' 4:86 3~.20 11.CO : ~ [-)0:05 96:61~ l~ 160.4 1'56.7 'i.1:'1.:> <.l!>O '1.8 - EEIl

k-8-'7:>Il'''''' " ~;-;: 6:<1'4"0/' 8x 1'1.4 kc;,J 21 !~~~~r==""~.-.i-~ ~ ~8 2:
1

160 8 1<;61 ".02.'" <.1:n 2.'iO.788JWD

_ll_......~l. _ 1~~: -to 14 3>~'- ,,_. 13 ; .~.,e¥.l~04.8 4~C.6~10:20 0 ~~05 9"'-13 1Jf\-'''' 2.1 160.'1 !1'5'1.4 ",02-'5 <.1 ':Y7 2 ~ ----
4 )~'7.ou<. .3 5.5! 21 ;!~ 1 I __ ~-I _ ~. = ~~v -

-19-72li 263.2 10~;E --t9 14.2QCkl73C 1.3.2 15'5.11 20 J~(l 02.~ ..!!..68 39.20 11.10 0 20:00 96:011 ?£>:67 1:8 159.9 156.3 5.1 2.5 <.1 28 2.0 D.750EB
2t.2. _ • • f~l'>/:" - - - - - - :=.' I

)-26-7211>'78.2 107.-~ b:7 14.1<CQ.78c 1e"\.'1 _.1 ~ 1~;eJll.llQU!l Ji..11 32a2Q.1~ n a o=: Qt:.-.,., .,t:.--;,., < 5 157.4 h53.3 5.22.6 <.1 29 2.30.788EB
42.7'i I. :>.:U ",0.5,.g 1 1 - - - T - ~ ~ ~ ~ -Lp_'n> 10160" <>'00 6.Q H 7adc:l _I~: 13 25 L-. 51 1~!eqJlll.QZ..Z. ...!W!!3 !B.QQ.I~ in ... '7C n, -"4' .,n-= <.5 1"7.:> ro,,,., c;.", <> t:. <.!>O - - EB

1 Ppm f" • b4. ~I 20.1l.~ l'l _ -1:"""><- :u.J"L ...-....: ~ Q...Q3..
?I ~uals mg/1 3.to 7,000 ppm. - - - - - - -,'j; 1'584 '0;' nl " <>1 <> 4 <.1!)<; - " •.

R4iJ!arks.:....
v
r&ted at 10U"'C. "'. hlO ""OEB

JI e-bined flow • Weir Nos. 3 and 4.

I\.)

C1I



l'&bJ.e A-3
CEm:,AL ANALISES

CoJ.orado River Aster ~.:all1;y Icprovement Program
Point Source ~ivis:'::~, I.aVer~ Springs Unit, utah

Sheet 2 or 2--- --
statio!1 No. Source ". Description of Sampling Sitelforthside of River - Larger Issue South of Rock

HOUse and liest of SOUrce #3 - LliVerldn spangs
Analysis by, _

'DL

Lll

.."

B:

EI!

E!

E!

_'J'oi

,4MB

§J
~I Evmxlrated 8 1Bo°c

Reiitarb:~ --

3/ Combined t'lc>r "t Sou::'Ces Nos. '3 and 4.
;t S(lI:!plc ta.'<e:: a::'~c::' 44 hour:: and 15 :oinutes of pumping - P.::ap Test ~.
2J Se..""lp1e taken 16 1':O::.%'S afier Pump Test iA was stopp:!d.

Dissolved 31~ L' Solids Total
Lab EClel0

p~
To'1s Catio~s Anions .ation Ani"" Hi~r Elements ~

nate 1II.b. ;~. at acre- %
Cl>j ;re03 S04 N03 ·r.eoh meoh ~i~ POJ.Sumler. No. e '" DR 25Oe. rr;'/l foot Na SAR Units Na ;{ ea ,- Cl B F Fe e~...,

~S
,MeQ, I '~.2 ... I .....<!\. .a L~ fiC~l~

~-8-72 I 311.2 o:tr 141':lfl 10.AAI 1'1.16 64. 20.4 Mgl - - - - <--r:- 1'59.4 1'5'5.9 4.4 2.8 I....1 28 1'1.8 0.788

6-16-72l 324.2 1&~5 6:b 19.68< 13.16 6h.~
Mes. 1 103.7 ~77i!!..2.!50:~ ~j2Q:OO &7.51 3~

-< 1. 2.7 < .1 : '1.4 O.'7'iO14 0<0 20.5 l''!g/l _ I - I • i - 1<;Q.O 15!'.2 ~.4 28

iSf- Ne; 1 lO~.4 5.00 35.30j7.f7 ,...2- '3.21 ~~ 137·50 - I
7-13-7~ ~97.2 1':2 13800 9.34 12.71:68.( - %1 - - - 152.1 149.2 4.2 2.19 1< .1 29 - 0.67'5

8-~-721 '52'1.2~ -.f.r 9·72 1'1.22'64.
1~,12.2.7 5:70 4':COiO~ -2...~ n·50 ~! .50 -=-- 156.4 'i.0 2.90 loe! ., 2Q14100 - M;;; 1 I _ 160.1 - 0826

\>: h3.6 -F.1;- I : ;'iec/1,110',2i-5...:r"i~'vI~ ~~ 91a!l2. ~~I - 158.7~O-5-72' 1l.2 110').5' 13.770 9 71 13.21'6'1. - I".gfhl - • - i-I - .. - •. - 1156.'5 4.8 2.7 < • 29 - 10.40'1

10-6-72'0'1612.2 ~~:, c:r 13.770 '1.75 13.26164.
1.\CiillOl.21...2.,.16i4':l)'ol:::"56 F-L f0&.4 9~.98 p~ ---

'-58.1 4312.7 < , 2Q 0.'i00- ~;/l - I _ _. _ -; _ • _ I _ - - 157.Q ..
i16~

Me~ :03.5 " 1P' "IQ~- ~ ~ :-9.18 3?50 ;

10-2~72' 9.78: 13.30 64. ~
<:0 4.L:~ ~ -- 158.0 29 o.c;6cl693.2 ;0:0- 14000 - 1 160.0 15.0 2.80 < • -

~ - ~~ 1Ql!..1 ..2,&1 ~~.10 I' <"'~ ~.44 QQ...3. 3~
11-6-72\ 6qq.2 19.79' B.'l2 64.

--...!..A!. -- 1618 1'i9.2 1'5.0 2,77 29 O.'i'l~'"S:1r 14 170 - Mg 1 oe! --- -- ,~Jt! -- -- -- -- I--- -- -- -- --Mg 1

---- Me-u.1 -1- -1-1---'-- ._- -- --iI<r,/1
-- -- .~ -- '--- -- -- '- -- -- -- --Mgl .
-- -- ~¥j- -- r--- -- r-- -- -- -- --Mg

-- -- Me~J -- ---- '- -- -- -- --i~!1 ,--

-- -- I~l---- -I- ;- -- -- -- --Hg 1

-- -- ~Jl11-c-- ---- - -- -- -- --
11 PDm eauals _11 Uti to 7.000 DtlIIl.

y

i},.",
0)



l'~ble A-9
Clm«CAL AXAI.YS:m

Colorado River Water ~ity ::::provezM!Ilt Program
~int Source Divisio':l, LaVerlti:!. Spring& Unit, utah

Sheet or _

Statio" Yo. Source #'5 Description of Sa:r.p1i-tg Site :lischarge frc"!! It" Pi::le l'ear Baths· Southside
of River· LaVerltin Spri:lgs

Analysis by _

BY

MinOr nrtsfJ!l!!) J--
i~ P04

l"e

m1! D;~~~:d I I I ~t ToteJ.Lab ECx10 2h To"\s Catio"\s Anio:1s ation Anion
""te Lab. T~. at p~ acre- " SO ..s~.mP1edllI0. Ic7?~ 2'f'c. e.gll,roC't ',e ,SA.', t::~i;s.Ya_J K .I_ca Ly.lJ C9j 'C0:3 C1 "~.m~q/l meq/lJ !l J '"

, 132..c12\ - I i -:T \ I 1"Y~·()F5~2:5r40-;'~21·e.~l22.'co ~.,~~ -
12-ll-72'~ 39.2 r03-;t>l"'b.T" 14,14019,18<) 13.34i67 23 l~t>;l'l ,-. - ~-~-I---- 1-~·-I-~--I - 1-·-1165.9 1163.415.112.7 < .Jl31.0•• ASD

I\.)

"
--1--

".eA!l
I~I--J--I--l---I--'--'--'--'--
.: lt~·· ~

;:'''C·::'1 I I I " i.;;;:-;;- --I-t--t-,-'_·_·-1_ _~/... ~ •

Iii i>'C"~l!--F ._~- -I - - - II - -,
~ I~T~I-- -t--;;-~-'-'-'-

'''e~ l' " I~j~ 1-- -:-~.-._,_.-

<-~
...; •• ! .. 2.3 EB

-l
I

i
I

H
II!eO f l l

l
_I_I_I_IL-. '--'-'-"-

lJ.g/1 II

-'-I
'.'O'=1 r1 1' ! I I ~
!~::/; --1-- --1.-,--,,--'--·--·--'--....... ..L _. __,

;!~e"/l: I t- I Ii
'~l1---- ,---,r-'--'--'--'--,.-.;' , .

I
I

--,--
I

,Xeo/l j
'y.gh i --I--I---I---n-·--·--·_-·--

Il·:eq(l!h".;1l I --1-- 1--1--11---' --, --. --,--
".feo.!ll::';!l 1--1-1--1--1-'--'--'--'--

rJ ?pm equals miT1- tip to ",000 ';p!O.

R~r~~porated at l8o°c.
JI ~rature, on 4·29-72 35.2QoC.



Table A-l.Q
~CAL A.1fAtYS~

Colorado River ..ate ","e.l.ity D:Iprav_t Program
~int Source Divisio:l, LaVerkin Springs Unit, utah

Sheet ot _

station No. Source 116 Description of SUJpl1'1g Site West side iss'.;e of "'est Spring (Source IL)
south side rI-:er--.;,a"Terkin ,>prings

Ana1)'aia by _

Tot-.l
--t--'Il"-""~""l 1ft. 1'&''''· 'I

. Io!n IBy

?' Fe

2.7

2 .riC!.

E3

I
Carions I Anions I ....= .._~--.-..=·_.

i I I I i

42 R~T-J-r {-I~:eolll'~~ 4.Qill.cCl q:::C~'I:~19.l...Q9130.77 _ .
~_1_'72 :t226.2hc7.6 7.0 u.4. ~CCI 0.:;6.. 1.3.4 ~5.~ 2l Ill'!.!l • • -,-. -I • r-=-. -_I • J • 1_2.:. I 1.60.6 h<;'L~ 'L~

JIl~.2~r·-~ ,- I -I r I 1~~~~'il4·tl2
2.11-72!t41.2 1108.1 b":'3 14.2110 Q.8'5~ 13.40156 22 1Ii/l-t • r----:-'----=-r----=--,:-I--=- ,--=--r-·-I-·-11.67.5 h6SA 5.1

Dissolved:
~ SoUds

Lab ECxlO To,:s

llate ILab. IT!!I'IP' r at ppr.- acre-\ ~ I I I I I I I 11;- I I """ I I 'Sa!II\)led No. °c/F' 'DH 25°C. ",,gIl foot iVa SAR Unit.s Na K Ca ~ ~ r-"~ Cl --~ ~ 'JM!lq/l JmeCI/ll B

~--:U~~;-:eJ 1 105.2 .7
1'5.19-721t268.21107."6'1 bJr'114,390-.l9.8':'~U-3,4 p5.6121.ol:~ 1 -.- --.-

f\,)

CD

--.--. I.
. i

-1--1 L...L
I I

E
---I 1
-- 1

I

-- !
-- -- J+- r----

+0--- ----- --.....
-- --

+--- --

1~:eXli-I-I-I--I--I-'1-1-1­
"'R 1
~:es/11 __I__ I__ I__ft.-, __ • __ • __ • __
:,:g/l

i=l I If --.-~, --~- -- ·---Ir-- I --.-_.II-to:. 1

IMel[1:, --1-- 1-- I--I!---. --. --. -_.-­
!~ 1

I'<QX1
I,;~ 1 I --1-- 1-- 1--11--.--.--.--.--
I:WI-I-I-I--~'-'-I_'-
.Me;ll' I +--- I Ii-- I -_ • -- • -- • --i",.g 1 i ---- --
I~ZII I Ii':,"-gIl - - --j--
~eq/1r- I - I -I "
I~I---- ----!l--I--.--.--.--
1::;(11 -I- '--I--~I-'-'-.-

¥ Ppm equals iiig7f\iB to ;;rJOO pp:::.
"JI E"Tapcrated at 1.80 C.

ReSrks:



TabJ.e A-ll
CB!X[CAL MAUS'S

CoJ.orado River Water Qu.aUv IIIpz_t 1'rogrlaD.
l\:)1nt Source Divislon, LaVerid.D SpriDp tblit, utah

Sbeet_ot _

station !fa. 8ouree" Description of SUlpling Site Soutbst4e of ~ver - Issue Dan ot MuOll&Z'7wau.~1. bT_- _
tA'erm SiIi"1Jiii .

~

<0

Field
Dissolved

'l'atlilSolida
lAb !X:ltl0

I~
TO'\8 CIl 1_. ADiona C&T.1.on An10ft

__ El~.(PSa} .,
Oate Lab. ~. at acre- ~

C91 !I~ S04 ~ .-all 1-/1 Sl~ ~Sampled No. CC7., IlH 25O
C. I~h toot Na SAR Units Na !t Ca Ifg Cl II " Fe ch

1J2.0 - 11't8Q, 11:>. JJd3. LJL~ -b_ll_'7'!) ~ ?I'. 'Ion In A", 1''-".17 171 blL IMIt, I - - 168_1:> ,~,. .. Ie .. .'_T ..Ll "".C: .-rT7 "-,, -- - - -- -- -.£.0.. -;:-t 121 1;'11 1'''1:-1:> 1O.a3Q. 0 2o..1'i :~ 3LJl
1;_1.71:> l.r.>n.~ lOT. II. I'''''' In ~. ,,. ,IL 16...• .- 2:1 'l6o.6 ,do ... I" .. 2.'i ....l. '27 12.'i .nm

~;Q TI I~~~ Ji.n 32Jij) 1.QJl.Q.~ i!Q.m I!lla£l5 ~ ~ 10;.41;.'0.7'> OJ'>#;o_~ Ith.. "IOn O.RhJ n.h. \/';0;./1 '?l.n IV; I <.5 160." It;'t.6 2.0 <.1 .28 2.'t 1m

1;_~_'7'!)
42.0

IlL AAn ,,. .,n l <:,. 1~1t.! lQ1..J.. Ji.n !tJ...aO 1&a.m :...jL .
~ ~ 32a,5.C Q~~: ,o;o.A ,,," " II. OF 1:>_11. '_A,,~A!> • -;m- 7:1 o 7P" I"", .. ".it 1 ..L' l;>o; -42.5 .- ;

I~
lQ3..2.. Ji.n~~~ 2Q.JS. I~ ~I.=~:o 1'iQ.6 I.... .~ '1.8"'A.71:> or".l1'>. nH. h. '1&.1".10 O.7o;~ .~ _i£I, 1",,,,.".1 lo:op ... !2~8 CI.l. a

I~ ---- '-- --- -- -- -- ---- -- .!-Iv, 1

~-- I 1;}Jt! -- - --I--L-I--'-- -- -- I
, - ~ I

-- -- I~ -- - -- -- i--- -- -- -- -
-- -- ~ -- -- -- -- f-- -- -- -- --MJI

---- ~t! -- -- -- -- r--- -- -- -- --
"'.0; 1

-- --I
~I{l r- ~\--MIt 1 -- -- -- -- -- --

-- -- i~Itl· ---- f--- -- i--- -- -- -- --I I -

.-- -- l~ -- -- ---- f-- -- -- -- --
-- -- I~ - "-- ---- i--- ,- -- -- --I

-- -- I ~ --~ ----~ -- -- -- --
1/ 'Pnm ~UA.l ..... 1 tift t:.n ""_lIlO .,_.

R~~pora'



:3.~le A-l2
CHEMICAL ANALYSES

C010redo F.iver Water ~e.li";y ~:rove:nent Program
Point Source ::;ivis:'c~, ::.a.-;e::-Jt.:..n SprL'1gs Unit, utah

Sheet 01' _

Station!fe. Source 1/8 Description of Sampling Site Northside o~ R:!-",,::--~~cst Westerly 01' the Two Ponds--An&lysis by _
"y"-No~~ea lieU' L5cii"te<l llere--SouthWest or ROCk

1Ii

'wn

House--:t.lVerld.n Spr:l lIg8

I Field
01Ssolved
Solids Tot&].

I nate
""iA'O ECxlO ':' 1 Tons Ca'tio"\s Anions .....ation A"io" Minor Elellle!lts (ppm Qty.

Lab.
T~i

at
!~

acre- " Ca I ~~ CP3 -iC03 S04 :'ro3 ~i~ P04Sampled rIo. °c F pH 25°C. foot Na SAR Units ila K CI . meo 11 meo/l B ,. Fe o1's B:r

1m --
L3.940 9.56c

Ne u'- Il( .4 ...2.s.Q!l~!~ i-\L Ut35 'lL:I5 '!!L..29
2-11-7:2 43.2 0':Jj:"" 13.00 66 21 ~.g I -- IHo.8 l~. 0;.0 1?7 <.1 ·U.O ISll-- --

.39..5.. -=- Me 1 lCl?O
4:~13°::Oi~J- l.2..59 9a.$~

0;_1_7? ~??A.~ 10~ 7.1 4.100 b.o;/';r 1~.0 6<;.~ 21 ~lg I ?1 '0;6.2 11&8. 'i.0 12.'i <.-'1 ?7 i?<; ,.... """
C;-1Q-"'"

139.2151 --
4.000 o.c;4c 1~.0 !6'i.2 20.~

Me~~ QW> 4.59 ':IQ.701..9& c-2-iUciP 2:i..!a 3:h33
<:<i 1154.0 0;.2 !:>.6 <.1 20 12.'1 .1841'''"7/\ ~. 68 Y.g/I -- ' -- -- -- 148 Ell

41.5 -- ,
.~ ~ ...2...5..0 ~4.5Ci 8.19 ~.~ 9!1:..&0 3:Wl9

12. <0 !67.~ ~
7_1~_~ 1.~nO ~ 7.':1 1':1.600 .100; -- ~.g I

__ i __
;'Wl.7 ,ll 4.? 12.,2 <.1 '?A -- .10;0 '7.R

I o..o•.7? lT~~~ l~'~' I~ '':1m ;hh.~ __ .~ ~ 5.';A b.'1:~1 7:~O ~ 19...25 25..t.5.5 36...3.3 --,4.'~/';'(1 ~.g I :10;7.~ 10;1 4..15 2.72 <.1 28 -- . noI'; RR

1..3~ -- . < "00 bJ ~p 12.8' 164. 'OJ --
1~9!3....62. 'i.~51~1.2..5.3.1LL ,~31~ ~ --

'<;2. 4 ~ 2.7 <.1 I?:) ,...I'.cf.~lhl< n :;~ 6T ~~ 1 r __ j __ __: __ I __! __ i __ Il"i':l. < .- ,..."

, I i~ fii..6.2.. ..iLX5 :°2.20 '~!L..L12:". ?O 25..!lP 3L5.P
,

I 1n../';."""''::'), ,(){\! .~~ 'l "en .47t' ,') .A8164. ~ --
1'.3 1 __ __ .•_. __ i' __ I __ __

',,':1 C 115:>. ' 4.6'2.7 <.1 .~ i -- 1?t' :"::"lI

43.ta' -- Mcq/l qq.ol ..5...39 38.1<0 i~...2E..IWL !~~ 38.ar4l --1n..27_~~·"~1. ,,:"i:'f()'::. Ii.'" I~ 700 o.<;,S'b n.oe; 11i<.o __ I}~fl
__ 1 __ ' __ i __

11<;f\ 4 1<;<;. ".0 2.77 <.1 20 -- .of1' r.

,,_h.7?
4'3 ~'-=-

1'1. Reo . e;~7 1<&,- 'r-;I.':I !-l:1f!- C.Q...9..,J...39 fu..e(: '.f..l5..~! J2.,1J. 9LD2 3fi...Qo -- i , <;h.1'< ? 7R'7nn.~ .1,n.d ,:; ~ .H; 1
__ I __

I " ,,,!J. <;n < , '?o .1':;)-- __ __ __ __ I __ -.
I --i-- I '\leUl ----I-!--I.-:-1- -~ ! Ii~' . -- --I T{g 1

-- -- I~* -1- -!--:--I-l~.g 1

-- -- ! I~' -- -!-- - -- -- -- --I ~~/I'i-

-- -- i~---- --!-- - -- -- -- --II", I

I
--,-- Me~L1 ' -1-;-1.- -1-Mgll! -- . ,

-- -- I~-- - ---j-- f--- -- -- -- --l·t<;; I
1 ~"" _ ..... 10 ....~/' ...... ~,.. 7 t'VV'\ .... -, - . . . . '" . _. - - .. .

1/1
4

1

w
o

'I
Rei§r"M-j,p1e taken af't.er 11 hours of: pumping--Pw:!p Test #1.
!/ S~le taken eI~e::- 4, hours ~~d 50 ~~tes of pumpinC--Pump Test #4.

"§../ A new thermometer was used 1'ar these tvo readiugs.



Table A- l~

C!iElt.ICAL A::A:.YSS::
Colorado River Water QuaJ.it:: :=;:::,=-.·!!::.e=::; ?=::'g!"a::

Point Source Divisio:l, La·ler~ S,;~-=..;s ~'r.:"t, ~~ah

Sheet o1' _

Statio"l :ro. Sou."'Ce!i9 Description 01' Sllr.IPli,-,g Site__ 40 feet "-?2tre= ~::- :::;.:,: :::.. , ~er :~ !""',·er. AnalysiS by _

J"'"JD

ASD

EB

2.5

2.'1

Totu

162.0 1155.515.0 I 2.5 1<.1 I 27

160.4 1153.915.2 I 2.6 1<.1 I 29r~~' f'~~~:>~.l'!l <~5

!l;ec/11-1 ,.. r- I - HI - T
lo'gh -r- - --r- -1-'-
i;~~ -1-1- 1-1"=1-1-=-1-
!~ffI-=-I-=-r-l--f-! -T-!-1-

l'~eqzll·10~22T19.72-1E.~~~.".~5 r'::,,5, ---0 166.0 1162.515.2 I 2.7 1<.1; I 31.022 .11~!1 -=-- r---:--'- - --.--:- I --I~ ,
!.:egllll06.61 4~95140.701 9:7Qj C~:: t-. ~~ /3.3.:71 ­

21 1~~/1 r - - - - -! - I - • - 2.l

Cations __~rat:ionAnionl~~

SA.~ I'Jnits I ~ I K I Ca I!~ I CPj t-f:;03 ! :1 IS04 I ~03 ·-me6!l meQ/l B I F IFe fi02 IP04

: I---'---,

I ' 1,---I II . .

-c. 75 I -: I I i
5-19-72til271 .•t.G5."! ~.: !::'.~~lq.5qd B.5 65.6

;"O;Z'I~ I
5-1-72!V229.:tl~-'.5 7.Cl:~,;~::!9,92d 13.5 ~5.8

rie~d ] - Solids
lA= =:CXIO ':"O.,s

,!'ate IlAb. I~' at ,- - acre- I~
iS8!'l~led :10. 0:. I ~F. I 2~:. ~/l, foot :'ia

! I_ /'-:::,-'_-_i " ,
2-11-72t~5.2 .:.(.... ;-1 '0.- 1:-'.~::E?,83Q 13.37106

w

I I' i j

-,-I I .·.'~-/1
J i: :~~7i1- 1-' ~f ,~,:~,

• I I I~~/i-i

1-1-­
I

-1-1
__1__

!
---b--: -- :--. --

---,---1\--1 -- i--
;

-1-1""-[-1-

-,-11-'-- I1-,-

I II_I_~ I­I--- !--'l

-I-

1-:eo/11 1 I I I. '- -~'I!.'L -- - --li--I-l-I-

~·!e~ 11:%1

r~eQlf I __ •__

'~'I!./l !

!':e1'If-=L-:T':~I' ~-l !-:-
I~~=;,l, t- - t- 4·

:Mefffl
\~~ 1

i i
I T

7,000 j)p:!:.

__'-I
I I

-j-I
Y p.,mequafs r.g/l :':OJ_to
2/ Evaporated at. :ao~c.

Rarks:



Station No. Source #J.O

Table A-14
CHfXICAL AKAL..VSES

C01orado River Water' Q;uallty ImprcY_t Prcgram
!bint Source Divisio:::l. LaVe!"!C.n SprJ'-€s Ucl.t. utah

Description ot Sulpli'lg Site Opposite spa 0'.lt1et Cf: northside o~ rlver-­
LaVerkin Springs

Sbeet ot. _

Analy8is by _

Co)

N

Field
Dissolved

, So:.ids Tot&l.
Lab ~xlO

~
Tons cations AIlio"s ~ation Anion Minor lnements ppIl By

nate Lab.
~F

at acre- '$
C!l1 i!C03 SOl. ~ 'meoh lmeah ~i~ POIf5asDled No. 1)1{ 25OC. foot Na BAR Units Na K Ca MIt Cl B F Fe

~"
- ,I'II!CII 1Db.1l ". ~2.lg O.~ 0 L9.50 OC·.&. Fl~ -=--2-11-72 W422 "'"ii.'4 1':U~40 CI.n, n.2l 60; 2l ,*, 1 - - - - - tL64.Q 161.5 4.8 2.7 <1 U.O - AAn

..39.- "'fa )4.3 .~
102.4 4.68 41.90 1C•..6Q.

~
Q.4c ~.7.E7

5-1-72 1230.2 [:[02.2 14.290 9 77: 13.3 20 'Ye 1 - , - Tor 59·2 150.3 5.C 2.5 <.1 27 2.5 J"..1l

l2....- I~
~O ~~o ~ 9·00~ 0.40 3:,-,(~7

~;-19-731272.2 02.2 IT"" 14100 Q.7~ 1'1.2 64.0 20.0 ).4,p;,1 LO;7.8 1'iO.8 ".2 2.6 <.J. 2Q 2.'1 Ell

Ll-6-72t. 701.2- ~6
.~

I "I.7Rn Q,67 13.17!fg.3
Me, 1 100.0 ..2....'39 43.CO 9&7 -..Q.... .o.7:!. r.:-·:'C.:)() -=- 58.4 156.7 2.::'h "I' - ~1 5.0 <.1. 29 - MIl

--I- i i~ ---- -- --~ -- -- -- --,
i I ~~e:l/l I' . ,-- -- I i.ls'l ---- -- ---'-!--'-- -- --

---- i~~ -- -- -- -- - -- -- -- -- IMg 1

-- -- I~ -- -- -- -- - -- -- -- -Y,g/1

- -- I~ -- -- -- - '-,-- -- -- --1I,g 1

---- '~eqLl '-- -- --'--I ~'{f,71

-- -- I~ --- -- -- - -- -- -- --Mg1

-- I i~'-- -- r-- -- !--- -- -- -- --
-- -- !~ -- -- -- - -- -- -- --¥.g 1

-- -- i~ -- -- ----~ -- -- -- --~:g/l

-- -- ~ -- - ---- - -- -- -- --
1.I PIB eauals _11 UlI to 7.000 MlIII.

~krr-poratedat 180°c.



TabJ.e A-15
~CAL ANALYSES

CoJ.o:'llda RiTer Water QuaJ.ity Improvement Pro6r­
~1nt Sot..-ee Divisio:1, LaVerltin Springs UIl1t, utah

Sheet ot _

statio'1 Yo. Source #U Description of S8mpli~ Site ~=~~i~ o~ rivn~-north of spa office
~.a.-...=ki.::. Sp..~s

Analysis by _

Dissolved
field ds
Lab. BCxlO To'ls

Date lU>.b. 'T~"'~ at p acre-
iSU\Jlled No. I °c iF I pH 2~C. rr.g/l foot

Tc1:&l
::&1:10'1S l----t- Anions r~tion A."1iO!lI~

~a ISAR lunitsl~1 Cl>3/HC03~.~/l /l B I ? IFe fi~ IP0
4

By

37 I -
i2-11-721i44.2 Ign ""b.'4h3.39019.3~12.76164 lMeJf.lI1S.:..'-I -. -~1-2'':'~I.iU··('+1-£..1:J:2:.!!~ 9c.v~ '+j •.l~ _-_ .

20 IIg 1 - I - - - (- - I - I - I - 1158.7 1154.cl ll.8\ 2.6 1.:;.11 28.0' - ASD

-1--

2.31 EB

- In.'D

2.51 JWD

2.-5"'1<.: ! 29151.91;.0154.3
; I 1:7{11-1-1-1--1--._._._.-

. ~:eq/lI9!;..231 "3~1~c.·00110.90~119·2Or7.92/38.331_-_ _. _ .
13.2 p2.6118.51~/1 -: - , - 1-.-=-1· - -, . - <.5 1150.5 L,hs.51 ;,.212.6 1<.1\ 29

12.82i~ol =-1~~Xrp~_--f~--i~:;(;I~~I~~~14~. _

Mej(ll~l :"~j;'1.7~lC.40~I1~J87.6113~1--
12.8 ~3.1h8.9IMg 1 _~ -__ ... - -:-C::=:-,. -_ ---J -2.1 1153.0 Il/jg.21.5.0 12.51<.1127

30.5
5-l.9-721~273.2!97.7 \ 6~7113.5.l±.OJ9.721

'1a.11 ­
IU-6-72lIT02.21rrrr- "'b:TIB.42019.42

~I-rl-72 ~231. 2197., 6.91" "'"10 '"
Col)
Col)

I:;fl l-I-l-
'
-II--'-'-'-'-

IMeo(lr·· I - I
'fl8li -;- i-I-rl-l-I-l-~

1~~eq(lr'_1- !- !--If--' -,-,-.-
Mgll I I I

~
. I ~~r-'---;-T-==I-r-l , I I-

I
_:<=i l~~:;l:i-;-.-I.--ii--.!-I-j-l-R ,-

!. ,.'.,;' I . . . '=t=1 . l--!!~--+--+'----:~.+.--11f---+I-+1-
"f'"", Ii.; • I~ I i Ji ! f i

-,-, , i:·.-q~! -,- ;- I--,r-- -1-1- -
".:.:r,ll : ;. II
I !·:ec!l i : : fi~li -1- T-- !__I~I_I_I_I_'

-1-
j

rr-Ppit-equals ~u8 to---r,OOO ppm.rJ EVaporated &0 180 C.
Remarks:

;l.le'j,tlj __1__ I ! n__ • __ • __ • __ • __

!;·~J/1. , ! I I
~:ec/i: , --:----1 I

~";Jll ; --!-- :---:--If-- r --. --. ---.--

\~:eJ(l j I
!I.g 1 1--\-- \--\--..-.--.--.--.--



statio'! No. Source 112

T!!.b1.e A-16
ClmolICAL ANAtISES

Col.orado l\iver Water Qua1.ity Improvement Program
Fllint Source Divisio::l, LaVerkin SprI..ngs Unit, utah

Descrip1;ion ot' SulpU:1g Site Aba".l.t 600 feet c.ownstream fro!:: drill bo1.e Ln01.
a::d on !'~gnt barJt

Sheet ot' _

Analysis b:r _

w
~

DiSsolved
field ,. So .ids Total

Lab ECxlO

~
Tons cations Anions atio'! Anion Mi'1Or Elements ppn rlY

Date Lab. Tgmp. at acre- ~ CPj HC03 S04 ~ ·meo.l1 ~11 ~i~ P04
Sem'oled No. "H 2'f'C. t'oot Na SAR Units :.. K ca ~ Cl !I F Fe

15-:'2-72 ~!6 T.<:i i~'~:'~I~ -2. 0 ,",~ ';":1.:.1." ~.;.. ~2..';IO -
o. 'lht 1~.5 2 '.239.2 11'l.7~ 12·7 ;O;.f' ::>0 Mg 1 _ , ~ :'53.° 5.0 .~ <.1 27 2.0 EB

im IT 9.36< 54.€
l~jjl :~.2~ ~.=,l...' ij'j.'(U .,.loU

~ 19.50 91.05 3.Q...17
,",_'0_7:>1 ?74.? 103. 13,720 12.7 19.9 :-lg 1. - <:5 :i.5Lc 146./ 5.2 2.7 ,<.1 2q 2.'\ ll:'A

iei~~ IT !q,28c 12.62 63.S
I~~ 9t>.75 ... 32 L.l.40 ..h§Q~ 1~ ~1.30 3.2.d2 O.C"

5-26-721 283.2 1.4070 19.3 I~ 1 2.1 151.' 1,49.- 1..7 2.4 -<:.1 2'5 2.8 EE

1294.2I~ 1~.700 IQ.2ClI 12.6, is4.2 10.'5 I~
~m.6'i .Ji..3c lu....5O ....E...!io~ l3..-!iO~ 3tW.6 ~ 1~9." ?46-2-72 ' 7:0 ~ 1 - 1'52.0 ~ .., 2.4 1"'.1 ?C; ~

I
--'- !.!~/l --1-- -- -- - -- -- -- -- I Ii Y.g'l

~·:e~/l -- -- -- -- - -- -- -- ---- -- Mg!l
---- ~!e~ 1 -- -- -- -- - -- -- -- --~'~:;/l

t!-!~q'll __ !__ -- --[- -I- ---- -- :~;l ! ! --,
-- -- Mea/l --;-- -- --~ -- -- -- -!~ I I

---- l~~ec;1 -- -- -- -- f-- -- -- -- -- ii!o'~/1. ,~!ee~ __-- -- I f-- -- --- f-- -- -- -- -- iI ~~/;/ 1
~'"'~C;1

~I- f---- -- I i~~ii --
I I ;~eq./l __ I I-- -- 1·~;1 -- ---- -- -- -- -- -- I I

I

-- -- ~~e~: 1 __ -- ---- f-- -- -- -- --~,g 1

-- -- Meg 1 __
f-- f--

!~<;!l
-- ~ .. ...- ~ ~~

Re&rks:



station No. Source~

T3.b1e A-17
ClmIICAL ANALYSlZ

C01ora40 River ii'ater Quality IDIprovement Pros;ram
~in1; Souree Dinsloll, LaVerk1n Springs Unit, utah

Description of SUlpl1'1g Si1;. Nort!:a~de cf river, about 100 feet west 01'
SOiii'Ce 18

Sheet_of' _

~i. b1' _

W
01

Ilissolved
~ L: Solids Total

Lab ECx10, =1 Tons Cia'tio"\s Anions l:ation Anion JIl"lOr a.~. 1lIB C3Y. B.J
!lIlte Lab. T!'JIP. at IllPIt' acre- « i

I
Samulled 110. °ci. 'DH 25°0. 1;;;/1 foot Na BAR Units !fa It ca .. ~ H~ Cl SOIJ :10] ~_11 '-/1 B F .. SJ~ ~ cf.

~ - .lQ5.a7 Al.llf1 ~."1tl.1QJQL..2..~ 9L.331~ -
1'5_1l-7:> ~'2'2" ~ "'6".Cl 14 50019.88 1~.4 5.'7 2J. I~ --- - - - - - IT 161.0 155.3 5.1 2.5 <.1· 28 2.3 - JllI
,l."~ ~~~.~~.~w.OO~~.~~.DTI~~ ,
15-11- 72: 2~7.2 107.2 7.0 14.50019.92 13.5 05.8 2J. Kg/1 - - - - - - - - 1.6 162.0 154.<; 5.0 2.5 <.1 28 2.0 0.08 EB

~2.0 - ~ 103,0 -=..:.1; 3<>.gc 11.~ ~ 20.30 97.~I~ .,...;....
5-19-'721277.2107.6 b.Q 14 3Q019.83 l'l.4 5.~ ~.7Mg7l - - - - - - - - <.5 159.0 154.E 5.4 2.6 <.1 29 2.3 0.05 EB

~2.0 - ~ 1.l23.&J. 4;>,; .i.:.~N' ~~ J,9,..2Q~~ ~
5-26-721288.2 11\,.<1/;"016 18019.70 l'l.'l054-~ ~.'1MllJ1 - - - - - - - - 1:7 1'iQ.8 1"i6.1I '50 2.'1 <.1 28 '1.0 O.M EB

1<2.5 - ,I~ 103.1 ~1~1~ 10.~~~ 9J.~~ 0.01

1
5-12-72: 2qo.2.~!-r:o-14.5701981 13.3464.6 ~.3~ - .-. - - - - - - ];]; '59.6 157.C 5.0 2.4. <.1 24 2.5 0.05 EB

1 42.5 - I~ 1.Q.3...Z ~.T"' :..:.. 6c1-I..ZQ WL~ 99..o.5Q 31..5:Q _-_
16-8-72; 317.2 ~A.~ h.H IlL ,.,,, "'7t: ''2 ,;>11k!.. h 20. ~ Mg 1 _ _ _ .. _ _ _ _ _ <r -0' ,000R h0;7~1 11.0; ~7 <, :>A 'l? n.M IllI
I '-'2.25 _. !~ 105.0 u.~ '-3.:• .....'?2:Q~ ~~ 9~ 37~ _-_
16-16-72: 329.2 ::"00.1 ""'0:'114 2'50 9.7<; l'l.265'5.' ~.7 MEt 1 - - - - - - - - 4.0 161.3 156.E 4.6 2.'7 <.1 28 2.9 0.05 DU
I 43.0 - I~ 104.6 ~5:. "-2.~~~~ 11.QQ...J~ -=--
1,'10-27-7: 1~6q5. h""'i'7i"'i {"-:7 14,300 0.95 1~.'545l;..'7 - 1o'.g 1 - -. - - - - - - - 162.1 1SQ.C 5.0 2.611 <.1 29 - - JWI

~ _-_ I !.:eqL.l 1O~.5 ~2j ~."'.x,;;....22 ~ 20."9 100.3 30.50 _-_
11-6-7270:;.2 "0 6.6 14 200 9. 8't B.~754.4 - ~/l - - -' - - _. - - - :60.6 :'59. ~ ".0 2.0' <.1 29 - - MIl

__1- I I Merl _1_ 1_ '-- r-- _
lolg 1 !' I'

--.---. • 1 ,! IMej/l l __1-1__ 1 &--' ' __ ' __ ' __
){g 1
11~E'(l/l; I ' '
i~ll --,--t--l--II--'--'--'--'--
lMV!ll_'_I_I_u_._._._._

'/I,g 1 I! '
IMef1r -F 1---=-1-1-'-'-'-'-1M.'t 1 . ..

t:WI--I-I--I--I--.--. __I-_.-
!I Ppm equils ms7l lig to 7,000 ppm.

R~rii~;>o:"ated at 180 c.



TabJ.e A-I8
cm24ICAL A1IALYs~

Colorado River Water Quality IJ:lprovecent Progr8ll1
FOint Source Divisio:l, LaVerkin Springs unit, utah

Sheet ot _

station No. Source #16 Description of SUlpling Site USGS Gaging St1i.tion 9-"-060 (discontinued)
(virgili Rive.J.' e... vugJ.n)

Analyaia by _

By

EER

DLB

EBB

EB

EB

E3

Dissolved
~!!.~ ~ So ids Total

Lab ECxl0 it Tons Cations Anions ation Anion Minor Elements QtY.
Date Lab. T~i

at acre- " C?g HC~ S04 ~ .meQ/l ~i~ 11'04Sampled No. °c F pH 25OC. foot Na SAR Units Na K Ca ~ Cl 'fmeq/l B F Fe cta
I{H - I~ If:± .£.-'+c .w ,).00 c:: ..vo

~ ~.1:U' ~•..!:Z ~.'fO - ~';-17-721 241.2 .0 "lr.1 820 '524 0.7 0 1<; - - ,Oi 8.23 8.31 0.2 ~.26 <.1. 9.0 0.4
<:V.V IT 28.4 l~It! c,:" 0.1,Q ~ ~02

~ 1..W l~ ~ ~ ~.
5-26-721 287.2 68.0 850 550 0.75 1.4 l",g 1 T:'( 8.55 8'.2E <.1 0.4 <.1 10 0.6

~.5 - Me~ 2.50 O.lG~~~ 2.~O ~.C>+ :: ..:: a.o
~.6-2-72 •1208.2 7b.I 'B:O 8"0 ';QO 0.72 29.4 1.5 Mg 1 1.7 8.50 8.27 <.1 0.4 <.1 12 0.9 - E

23.5 - ~~ 2.35 o~ ..~ 1.20~ 3.1.5 LCO 3.00 IT ~
6-8-72 ~ "1.'6 ~ ~ T:7 840 0;48 0.70; 27. '3 1.3 Mg 1 8.60 8.5<; <.1 0.35 <.1 II 0.35

22.5 -
0.67 !26.1 ~It! 2.05 0.],2 ~.~o 1.1,!:i~ 2~ l.52 3~

kI.o 7.75 ~!t:;_,t:;_7;>1 r~28 2 '2." .., 770 406 1.2 1 7.85 <.1 b.73 <.1 10 0.7
20.0 .~ 2.46~4 lL.4- 1.58 ,-Q.. 2.96 .i.56 ..l.12 -- ~

l::1..8-'!~~399.2 {~~r. ~'.q~" o;~t: ~ -~ b::> c - HI; 1
_ t _

8 63 8.'57 <.1 0.33 <.1 II -
Me'li1 , .

----
~lg. 1 -- -- -- -- - -- -- -- --
i~ -- -- -- --~ -- -- -- ---- -- Mgl
i~l I-- -- --,-- -j--!-I-- -- -- --, ~~;l

I [~ :--1- I-- -- ---- -- --- -- --lo'.g 1

-- -- Hell -- - -- --~ -- -- -- --Mgl

-- -- I !~, -- r--I-~ -- -- -- --!)fog 1 'j--

-- -- i~'--- --._- -- -- -- -- --He; 1

-- -- I~J:. -- -- ---- r- -- -- -- --lflS 1

\~ -- -- ---- c-- -- -- -- ---- -- Mg 1. - . ~ "~

w
0)



Tsb1e A-19
CllEHICAL ~ES

CC~Iado River Water Quality I»;IZv9'_t Progrllll
POint Souree Division, LaVerldn SprtDgs UD.1t. utah

Sheet_of'. _

Statio'" No. Source #13 Description of 8amp11'l8 Site Northside o~ ~i'ler near !~scnarJ' Pier, about
. 560 feet dO_stream frc:A O.ld H:.glMii BHage

Anal7111. by, _

'LB

m!

EE!I.

'l7 EVaporated at·180~C.
R&rks:

'JI Four discharge measurements were made on 7-12-72 'and they averaged ~2.6 eta.

Field
D1.so1ved

Totl!J,
" So: ids

L&'b ~10 i' To",. Clltlo.... Anions cation Anion Minor Element. tnIIIl Obo. Dr
l",ate lab. Teml). at i= acre- ~

~ IHc~ S04 ~ ~1~ 1'04Sllllnl1ed No. "elF DR 25°C. foot. Na SAR Units Na K Ca fo'r C1 .rneall !meol1 B F Fe cr.
662.2 - .,eal C:C • .lO Ue;V .~ ...1.•. ~ ~ ...Q..~OI~ ~-19-7211 275.2 7.'> ~, 6'lO 12.1&: 2.Q6 60. 8.41Mi1l T:"J 36.86 33.8 0.8 0.7 0.8 o 14 0.4 -
*~ -T6

Meo,l ~n ~I:: ...bl2. 15.20 3.,l:lC ...Q- ...2.:.!:!? 27.92 Y·70 0:.22..
6-26-72 fi284. 7t;~7 4.780 i~.OBc 4.10 10;0. 0.8 '~,1 Dl'""'" 50.71 51.51 1.6 1.1 <.1 15 1.35 -

I~ :~~ ...J...l1 15..39 ..2....5Q. ....L ...6...,gp~ u..es>~_2_72W~<;2 7'< 4470 12.8cC ~.81 10;8. 8.Q Mg,l .- 45.40 4,.2- 1.'- 1.1 <.1 15 1.4 -
1":\.2 ~'R' -;f ~ nCl!~? I:: R

!~ 9...3£.. ..o...,a41l!!:..l::9~~~ 'U...JJ 1&.19 Q..Ql±.
-8-72 ,\ "l "om b :n~ lJ.(; 1

_ 'i' _
2.3 36.60 35.9: C.5 0.8 <.1 14 0.75 -

~ I-U- 12.oBa 4.0<;;<;0.
l-~e 1 20.2') 1.32 '1.5.92 2.iJQ.~ .L$,~75 13.50 -

-16-72W 2';.2 4660 0.6 ~ 1 <r.o 49.29 47.2 1.0 1..0 <.1 14 0.80 -
37.8 I~¥.1~~~~ 7.6i ~ ~,~ '~25 -

3/7_11_72W 00.2 00:0 7.2 2 ceo IB, C2~ 10.Q1 68. - Mg 1 131.9 27.4 3.7 1.88 <.1 25 -
~ t ... ~~, lOC Is 622

l'-e~ 9Q.dl 5.30 31.70 .!>'.N ~ 9:7(;1 90:70 3Q.OO -
-1,-72'" '01.2 li.n 67. - Mg 1 141.9 36.5 4.7 2.8c <.1 25 - 1.2.2

~ .;r2 I 1.8"kQ
~·~eq/:' a...£o- .il-58 7 ~01-a..m.. ~, .Ji.95. lQ...09 Ji....1sJ --, -6-72': 03.2 7 0 21iJO .,"" - ~!6/l 21.QO 21.7 10.65 0.52 <.1 12 - -

-- --, I~ -- -- -- -- I-- -- -- --"'oS 1 --
---- I i~ -- -- -- -- >-- -- -- -- --

g~ 1

-- -- : i i P'~9.Ll -- I--- -- --I>-- -- -- -- --
~l·~!l

-- -- I ;Me'J/1, _ -- - -- - -- -- -- --1~1g 1

-- -- ~. -- -- -- - -- --
~1g 1 -- -- --

-- -- Mel 1 -- -- - -- --fo'.g 1 ---- -- --
I

.~-- -- I ;;g 1 -- -- ---- - -- -- -- --. - . . ~ ,.,. ---

CtJ
-..J



DrU1 HCI1e.lfo. LV-lOl

Tab~e A- 20
C5M!CAL A.llALYSD3

Co1orado !<iTer Rater Quality IJ:Iprovement Program
Rlint Soaree DiYiaion. LaVerkin SpriDga t1n1t, utah

Description ot SUlpl1'lg Site, _

Sheet ot _

Ana1y8is br _

w
0)

i iBsolved j J 6 .-Field .SoUds ~ _ rve~

Lab !:CXIO _ -1 To'1S caro~s :tion Anion IIlnar El~s P.s- .tt)
nate Lab. T~. at acre- "I...."" JO. -",PT.. g,.,. ~~- 1"<'" ".1'. '"_< I <:a 1'0; ... ·...IiCJ~T:~;

..23...Q.1-=-I I I I I l~ifJr9.IiT O.:;11:14.60~
!I::..A..7? lr':l1SLJ 7':1.4 6.9 I 3,3C@.L35~ 3.205().t> 6.illlg 1 J-=.l - l . -- --

.- -- I I 1 ,-- T-I!§l!~12JiOl:2..~!l·L.5.Qr::::o::li5.9'i~Q~ I I I I I I L:::-
.1Q-7? 1.r~7.~ --=-1 6.8 8. no 5.6QE1 7. 751 52.~ 11.8 !.Ig/l-'--:_ --= ,-- -- r=1-=-1---=1-= 1<:1..0 I QII..2Il- cn.27 2.7 1.5 ~1 22 .1.5~

2/ J,I,I,l:;=~~~~o.J-fJ4..l,~~....._u_~~---::.:~~~'::f_,~:_:__:=~I_......:.::.._+__.:~_=_+::_::.:.,d___=_~=_,~Ol.&.L..+Ul~~,..k.:l~"""_I_i~I_=~=-­

§j~~ftLW!~aa.J.f-Sl-LLfI'~~:.u+~!.IfSl.I+_=f,~;f__'==__f-=+__==__j--=~_=4......::::._+.:.:.....,t____:=+_..:::....,I_UL&Q....jJ_:D.~~~~~

:~:eo/l iIrv,g/l i --;-- -;-- 1---11---. -- •--. -_. --

I I I iii

MelfI! _1_1__1__11---'_,_,_,_
I",,g I I ! I

,Meq/l [ __1__ 1--1--1---. -- .--. -- .--
~ll I I

t1{l r= != 1--1--1---'--'--'--"--

,
i

M~ eq"al.s ",0111 up to 7.000 Ppl:\.
'I E\..~rated 8 ~aooC.

R~~le taken II hours and 30 minutes at'ter start of Pu:!rp Tes~ f2.
!I 5al:?le taken 25 hour. a~er start of Pump Test /14.

')/ S8JDP;Le taken 43 hours afte::o start ot PUliPTes"; ~.
r./ SDJI!p~e taken 47 hours atter start or PuI::;l :'est .;;...
J../ Dept.lt tra:n natural ground service.



_...a Ho1e _.o.;..•....;;;.L".;..-..;;;102..;.;;;.. _

Tab1e A- 21
CH!XICAL ANALYSES

Co1orado River Water QuaJ.ity Improv'ement Program
l\:liD.t Source Divisio'3, LaVerkin Springs Unit, utah

Description or S-Pli'l8 Site AdJacent to lllock HOWIe

Sheet__1_or 2

Analy1Iis bT _

(U
co

1/

!!./

I
Dissolved

Field L Solids T~
oep1;hLab ECxlO ,;; Tons cations Anions ation A."lion Minor ElementsITlate Lab.

T~i
at acre- ~

H~ S04 ~iO:! P04
In;,

~Suro1ed No. °c F nH 25OC. :_,1 foot NIl SAR Units IIa K ca * ~ C1 MOJ 'JIJIeOIl Mall B F Fe

18-21-7?
.!!.O.o -- "_/l~ 'Vi. 00 .H.?!: 0 il2o!l:2 . .2!.:.Qt !l& --

!ofo;'''. 101; h. 1< 850 94.4 12.84 65. b -- I'gll -- -- -- -- -- -- , .., .'1 ''12.< 4.'1 .~.m<.1 '10 -- 25 Gll

l. 1_ JiO..a -=- ,< Ao;n 10 <0;' 12.72 16Q. __ i~:;~1il:~ ~ .3!l...aQ~ rJL-~ sb.QE ~I -==-1
1~.<:I "1415.0 4.1 11.8"1 <.' ~8 '10 Gll;~-:>8-72 11"1.0. ' 10". 7.0 --I 42.8 IT ;!gnl~ ....2...!i9 .3h5,0 J.2..,-'2Q l..9.- :l.2....Q2 ~C .3:WlC --18_'10-72 1oI"'17. Too ,., ""'"

'n '''''' ]~.87!6'1.II 1'11.'1 14<:14 4.1 1.66 10=.1 "16 -- "& RII

IA_<n-7?' {M8 1""':::- ,~.p.,d ':;0;
:~eol1 ~~ .35.&0 1L5Q l..9.-~!.~ 3§...3: -==-U'o;,A h I< orv'\ n 1,101 1J..'l . -- ''1' .6 '.,.~ D . ,~ k , '17 -- 7211 RR

jB_'11_7 "
40.6 -=- : j~ lm..gI~8 .39....3.0 ....a._4.2.~~ .~..QE\ 3!k.5. . -==-

13C:'0 1Qii P.1v'lo,4:; 19 .86: 60;. --!'~/l -- __ -- -- __ -- -- --' -- 't:;4." :,c;n.~ "I." :>.<'I!<., ~ -- 77 ~11

I :-W -;f:f
I i~'1!?~ 1J.16, 3Q...5.0j l2...!i,Q~ J.6...:rQ ~ ~~ -=-

] .771<.1
I~~ lor"" • 1"<)"ln t:! 1"1.,,!F;h -- i~';ll'j __ 'i' __ i __ __ __ __ __ __ __ 1'14." ,.,.,." , "15 -- Inn TSI

.2:.h3. -- ~ k !!!,,'t l :-:..:,", ..3....58ilq.• ~1.?......3Q i-\L- ;2??'I ~ .3Q...a: -=- .- -,
lo..~7? ~"c;<L. .,-;n h II.L~nnlo P,4J ;: t:? -- i:~~_ __' __ ~. __ i __ __ __ __ ''10.' ,,<;<; 4, 1..'1 , A1 k , 'I] -- [2'; IRR

41.71 -- I ~'~~<~ i't".' U.5.8!!!.?.£:) .....Q....:iQ,U:L IJ.3...£.5. &.2,.31..J.(-=-
l~-_" '.J'I'l'; ""i'07 ~ '1, "NJ~.71C. ~O .k.) -- r~!.i-·---=-i--:,:;:l--=I_=-!:~.,._ __ __ __ ,c;7.A 1,'1< " J.. c: ~4d~., ~A -- ,"0 ITIl

J!2...B. -=- I I I i:<~~il;::..gi~SI!iL.fOT.-B...35:~~ ~~! 3i..~ 3.8...:. -=-~ I
:> .l:8r<.1 28 1M10_A_7~ l.J<;70. '1"0 7.n ,1, r'O",I", 1:.7'- ,~.,,,,!,q,,.'s -- i":;'" .- __ I __ __ __ I __ __ __ __ __ ,,,-.4 :''I';.c''l.6 -- --

l".';'l6. ~n77 ~ ,J. ",."., In 7~, ,,, ~ "" i fl~!l lOJ.aJ. ..5..a.5.8 !l!l...£.o .6..20 f-O-- f2Q..3S. .2L.2.5 .n...x ~.
1"~. "1 , c:c: " :), ,

"'" Ie! , 28 60 1m1Q_Q..7:> i/ill -- !~'1 __ --
.k:I..:t --- -:.l __ ~!9~ ~8 38...SO l2A6 f-O--~ ~ 38.Sc .....:::...

'<;7n ["k- ,<, ~~ ~ mI-_--_7:> i,R, 1n,:" -" ., .... I"l ... --- ........- - ~ ~ - --
k.,c;A". !:'n/

-==-
.,Ii .,,,'"

!,!~fl:100.9 ...iJ25~O~~ ~9·C2 ~ ~ -- 160.0 158.<; "1.6 2.1"1 25 75-,,,-~ 7.n In "'.,. '":L'I1 I"'<t -_!~~!!.: -- <.1 -- G1l
46.7

6.8
I :~oleoill96·24 ~4 48.20 J.3.41 JL. ~.6.;4 ~ 49.5C -- 25 2009-1';-7'2 f..J"8'l. 116. 114.170 Iln~ 14.041'18. -- ·y,gll 1 16'1.7 161.1 ''1.4 2.07 1<.1 -- Dl'

I~.
.~ l/l' . .k15 48.00 12d2~ 11.2..22 .2.§...g5 ~c

6.8 hn.~
i~·9L!Z -- 167.7 16';.'1 1'1.6 1.61 31 225g.,20-72 W584. 14 470 14.~158. --~!.' -- 1<.1 -- Rll

Q.21-72 W'i85.~¥:;5 TI ,I, ic:1': ~li9b.31 ~7~ 2Q..,j2,~~ ~~ -- '68.'1 1164.612.<:1 .1.5"> 230.1 .,.,. -- I-lg 1 T -- 1<.1 28 -- Dl'
, "!"'lo-.- __•• _, ___ " ••_ ._ " I"VV". _

2/ ~porated at J.8oOc.
R~r~i!p1e taken 23 m1nutes after PImp Test fJ. began.
!/ Sample taken a1'ter II hours ot: pumpir.g - Pu."!lp Test .;:!..
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R..!l..f!:1e taken 12 hours af'ter Pump Test" began.
~. sample taken 24 hoors af'ter Pump. Test #4 began.

msao1ved
Field L Solids Tot! ~
Lab ECx10 12/ 1 Tons cations Anions cation Anion Minor Element. DePl:h

nate Lab. 'l'~. at I~ acre- " "" l>l f't
,S&IIItl1ed No. °e'F oR 25°C. 1;;;71 foot Na SAR Units Na Yo ca * l:P3 "C03 C1 804 ~ 'JDeGI1 !meoll B F ~e i~ POt. Itr

141 -_ 0; 7f'. ,".t 8.7& 0 a..32 __
i1O-L._""!·~- 106 6.4 L4.0B0Q.7';] ,~...::I.:~ __ IMgt1 __ __ __ __ _ 1c;6.& ,c;<; "o,.. ':"< __,!)R ,,-_ IA__•

ALl.. ~ Me<lt1 bB.80 <;.76 4'1.00~ -'L 2Q..3tI 9LSl 38...25
I ,0..h.__ 1.~- I.--;;:L fi .h..nAn b.6~ ,~ A~ I,,~ __ Mg 1 -- '<:<:."r ,<;6 ~ n .. "" ,<.1 28 _ I,>~, .....

~ -- ,Me III b~.M ..5.J.6 42...6s>~ -'L~ 9.6...:W Ja..Qp
I ,0..<:_......&"" ,~ ~I':toon b7!LC '':t.?h!/,;':t __ )1.g 1 -- 10;6.6 1';';./ ~ "IA &.. <.1 28 __ I!)'!C ~

:;'c.8 -- Meqll~.....56.. ..5.J.6 42...39 ".86 ...JL~ 96...53 32..25 -- I
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j '~

--.- i'~ --~ -- -- - -- -- -- --
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lr.~'j'"/ll !!' I I I I

---- ~1 - -,i--.'---i- - - ,I:-lg/_ "
I~ ,-- -- IMSll -- -- -- '--r-' -- -- -- -

---- I~-----------------
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-- -- I~, -- -- i'- 1-- f--- -- -- -- --[MgTl
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