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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 fiows 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

1. The analyses of water taken from 10 of the 14

springs in 1972 strongly supports the hypothesis

* Numbers in brackets refer to entries in the bibliography.

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

2. Throughout the 1972 tests, dissoived 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
ldlssolved solids) was 9770 mg/L and remained
;constant at 9800 mg/L during January through
May The TDS dropped to a low of 9670 mg/L 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. LV102. 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).

b. 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°C, and are
heavily mineralized with a strong odor of H,S (hydro-
gen sulfide) present. Analyses indicated (table 1) a
concentration of 5 mg/L H,S where the springs
emerge. The only direct use of the spring water is for
therapeutic baths at the Pah Tempe Hot Springs
Resort.

|

Water quantity (1943-1972)-Because there are
many spring outlets, several of which are in the river-
bed. it is not practical to directly measure the spring



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, LV101 and LV102, are shown. All water used
in the 1979 to 1980 site study was pumped from
drill hole LV102.

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 (u) equals the average concen-
tration of each parameter, obtained by summing all
of the concentrations (X;) for each parameter and
dividing by the number (n) of analyses.

3 X,

n

B =

The standard deviation (8) for each parameter was
then calculated:
3 (Xi - pP

n

d =

From this percent deviation (%) was then calculated:

%5 — SXLOO%

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 {meg/L) which are of about the
same magnitude and tend to magnify the error. The
error in the bicarbonate analysis is also high because

some of the bicarbonate concentration’is due in part
to dissolve carbon dioxide {CO,). To retain CO; 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 CO; 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 mg/L 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 mg/L
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 197 2; since the presence of CO, was
not known, the water samples were not specially
handled to prevent the escape of CO,. 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 meqg/L, remained at 20.25 meq/L
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. LV102-The 1972 summarized data (table
4) demonstrate that the spring water all came from
the same source. Since water was pumped from
borehole No. LV102 for the 1979 to 1980 tests, it
becomes important to demonstrate that this water
came from the same source as the springs. Borehole
No. LV102 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.
LV102 (table b 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 (1979-1980)~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, and had a pH of 6.0
(table 1). The water typically contained (in concentra-
tions of mg/L): 820 calcium, 150 magnesium, 180
potassium, 2220 sodium, 1266 bicarbonate, 3350
chloride, and 1860 suifate. Essentially, 400 mg/L of
calcium were associated with the bicarbonate as
temporary hardness, and 420 mg/L 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,, bicarbonate, and calcium
content, the water was prone to precipitate calcium
carbonate by the dissolution of CO.. If water pumped
from aquifer pressure is allowed to drop to atmos-
pheric pressure and release CO, from solution, cal-
cium carbonate scale will form on the intake pipe and

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 CO, 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 1972 water with 1979-1980
water.~During the site test [3] between
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
11-month 1972 period (from table B) 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 11-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 CO, 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.—Water analyses (1979-1980)

Elements Average values Elements Average values
pH . 6.1 pH Lead 0.012
Conductivity at 26 °C 1401 mS/m Mercury 0.0038
Temperature 36.6°C Manganese 0.013

e
Major constituents {(mg/L) gnl\fe':lum 288505
Aluminum <0.1
TDS 9620 Copper 0.001
Silica 31 Nickel 0.01
Calcium 813 Zinc <0.1
Magnesium 151 Sulfide 4.9
Sodium 2309
Potassium 194 Trace Anions! (mg/L)
Iron <0.1
Manganese 0.06 Orthophosphate 2.6
Strontium 1" Nitrate 1.8
Bicarbonate 1286 Fluoride 26
Sulfate 1947 Total organic carbon 2.0
Chloride 3405
T-alkalinity as CaCO3 1045 Radioactivity’
P-alkalinity as CaCOs 0 |
Free carbon dioxide 771 Radium 226 pCi/L 33.3
T-phosphorous as PO, 2.7 Radium 228 pCi/L 1]
Suifides 5.0
Desalting—% Water Recovery®

Trace elements! (mg/L)
Arsenic 0.1 ity a0t
Barium 0.09 °
Boron 5.0 0°c % 4.3
Cadmium 0.004 20°c % 23.0
Chromium 0.002 50 °C % 28.2
Iron <0.10 90 °C % 16.1

! From reference [2] and [3].

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

Estimated discharge {m?/s)

Below Above

Discharge of

Test springs  springs springs

date
July 12, 1943} 0.36 0.03 0.33
July 23, 1943! 0.35 0.04 0.31
July 16, 1947} 0.32 — 0.32
September 10, 19562 - - 0.28
August 10, 19602 - - 0.30
August 1, 19632 - - 0.29
August 21, 1963* - - 0.33

- - - 0.28
June 21,1972} 0.40 099 0.31
July 12,1972 am 0.38 0.04 0.34
July 12, 1972 p.m.! 0.34 0.03 0.31
July 13, 1972} 0.35 0.02 0.32

! Data source, USBR.
2 Data source, USGS.



Table 3.—Chemical analyses summarized

Table [1]! Location Time through which test was run
A-5 Spring No. 1. February 11 through November 6, 1972,
A-6 Spring No. 2. February 11 through November 6, 1972.
A-7 Spring No. 3. January 31 through November 6, 1972.
A-8 Spring No. 4. February 2 through November 6, 1972.
A-9 Spring No. b. February 11 through May 19, 1972.

A-10 Spring No. 6. February 11 through May 19, 1972.
A-11 Spring No. 7. February 11 through June 8, 1972,
A-12 Spring No. 8. February 11 through November 6, 1972.
A-13 Spring No. 9. February 11 through May 19, 1972,
A-14 Spring No. 10. February 11 through November 6, 1972.
A-15 Spring No. 11. February 11 through November 6, 1972.
A-16 Spring No. 12. May 12 through June 2, 1972,

A-17 Spring No. 21. May 8 through November 6, 1972.

A-18 River near USGS Station. May 17 through July 3, 1972.

A-19 Spring No. 13. May 19 through November 6, 1972.
A-20 Drill hole LV101 May 26 through October 5, 1972,

A-21 Drill hole LV102. August 21 through October 5, 1972,

1 Table identification from referenced report (see table A-5 through A-21 in appendix).



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 (u)! tion  deviation3

{0)?

Physical

tests
Tempera-

ture °c 42.0 42.0 39.0 42.0 39.8 423 420 41.0 405 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

analyses
Sodium meqg/L 111.0 1104 105.3 108.6 1116 111.0 112.0 1074 1098 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 3992 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 1094 10.89 0.86 7.1
Carbon-

ate medq/L 0 0 0 0 0 0 0 0 0 0 0 0 0
Bicar-

bonate  meq/L 22.20 20.05 1935 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 1005 100.5 100.0 97.75 1005 100.0 99.6 1.29 1.3
Sulfate meq/L 42.32 42.82 4265 41.32 42.65 44 .82 42.82 44 98 4165 41.98 42.80 1.15 2.7
Boron mg/L 5.1 5.0 5.0 5.2 5.1 5.1 5.2 5.0 5.2 48 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 mag/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 31.0 325 30.0 31.0 31.0 30.0 325 31.0 31.0 31.0 31.1 0.8 2.6
i y=mean=X/n
2 I (x| - #)2

0 = standard deviation = Py

o X 100%.
M

3 Percent diviation =



Table 6.—Chemical analyses, spring No, 4*

Date Field Conduc-  Dissolved Cations Anions Total Minor elements mg/L.
sampled laboratory tivity? solids meq/L , meq/L. Cation Anion B F Fe SiO, PO,
°F pH mS/m mg/L. Na K Ca Mg HCO; CI SO, meqg/L meq/L

2-2-72 107.6 6.4 1450 9800 110.7 5.16 40.12 1093 20.20 1005 42.16 1669 1629 49 29 <0.1 35 0
2-4-72 1076 6.6 1450 9800 110.7 5.16 4022 1073 20.20 1015 4099 1668 1627 49 29 <0.1 35 0
2-11-72 1076 63 1414 9790 1086 5.13 40.72 1033 2025 99.756 4132 164.8 1613 52 27 <0.1 31 -
2-18-72 107.6 65 1400 9790 106.2 5.00 4164 11.10 2030 9627 4494 1638 1615 50 26 <0.1 31 <1.0
2-25-72 1076 6.5 1432 9760 1100 5.06 39.39 13.07 2030 97.20 4359 1675 1611 60 28 <0.1 31 <1.0
3-2-72 107.2 6.8 1379 9780 105.8 5.13 4106 11.11 20.10 9690 4327 163.1 1603 51 28 <0.1 28 3.2
3-10-72 1076 6.6 1385 9780 105.2 5.13 42.15 1001 2035 9750 4287 1625 - 160.7 5.1 2.7 <0.1 28 3.2
3-17-72 1076 64 1333 9790 109.2 5.13 4062 1102 20.15 99.13 4405 1660 1633 51 27 <0.1 28 33
4-19-72 107.6 6.6 1465 9790 105.2 5.04 4150 870 2015 9697 3956 1604 156.7 5.1 3.0 <0.1 29 3.8
5-1-72 1076 6.8 1439 9810 105.7 486 3920 11.00 2005 9661 3943 1608 156.1 60 25 <0.1 27 25
5-8-72 1076 6.9 1439 9820 105.2 4.86 4020 10.00 19.95 96.13 3728 1603 15634 50 25 <0.1 27 25
5-11-72 1076 6.9 1439 9800 1048 4.86 40.00 1020 2005 96.13 40.16 1599 1563 5.1 25 <0.1 28 20
5-19-72 1076 6.9 1429 9730 1024 468 3920 11.10 2000 9661 3667 1574 1533 52 26 <0.t 29 23
5-26-72 1076 6.7 1413 9780 1024 4.77 3950 1050 1995 9637 3683 157.2 1532 53 26 <0.1 29 23
6-2-72 109.0 6.9 1379 9740 102.2 468 4300 850 1975 9154 3966 1584 1510 52 24 <0.1 25 26
6-8-72 108.1 6.8 1413 9680 1032 477 4420 720 1985 9801 3800 1594 1559 44 28 <0.1 28 38
6-16-72 1085 6.6 1403 9680 103.7 4.77 4280 860 2000 9751 3766 159.9 1652 44 2.7 <0.1 28 34
7-13-72  108.0 7.2 1380 9349 1034 560 3530 7.77 1321 9850 3750 152.1 149.2 42 2.19 <0.1 29 -
8-30-72 1085 7.1 1410 9723 102.7 5.70 4300 866 2038 97.50 3850 160.1 1564 50 290 <0.1 29 -
10-5-72 1055 6.6 1377 9712 101.2 5.76 4460 696 2096 97.02 3850 1587 1566 48 27 <0.1 29 -
10-6-72 1055 6.6 1377 9753 1012 5.76 4340 756 2064 9898 3850 1579 158.1 48 27 <0.1 29 -
10-27-72 1105 6.6 1400 9780 1035 5.61 4160 925 2033 99.18 3850 1600 1580 50 280 <0.1 29 —
11-6-71 1100 64 1417 9795 104.1 5.61 38.70 13.37 2044 1003 3850 1618 1592 50 2.77 <0.1 29 -
Averages 107.8 6.7 1411 9770 105.1 5.14 4097 1028 2020 97.95 39.80 31.1

! gee 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 5.10 465 5.66 5.14
Magnesium 108 102 80 103
Calcium 41.0. 398 43,0 41.0
Sodium 108.0 105.0 1028 105.1
Table 7.—Chemical analyses, drill hole No. LV102°
Field Conduc- Dissolved Cations Anions Total
Date laboratory  tivity? . solids ‘meq/L _ meg/L Cation Anion Minor elements mg/L
sampled! °F pH mS/m mg/L Na K Mg HCOs; Ci SO, meq/L meqg/L B F Fe SiO, PO,
8-21-72 105.0 6.9 1386 9442 99.80 5.49 38.00 8.20 94.08 4183 1515 1523 45 202 <0.1 30 -—
8-28-72 105.5 7.0 1385 9353 103.3 5,04 34.20 94.08 38.16 1489 1450 4.1 18 <0.1 28 -
8-30-72 109.0 6.9 1390 9464 99.00 549 3450 1250 9640 3700 1515 1494 4.1 166 <01 36 -
8-30-72 109.0 6.9 1390 9449 99.00 549 3560 1150 1645 9506 3633 1516 1478 4.1 162 <01 37 -
8-31-72 105.0 7.0 1380 9453 100.9 5.68 39.30 842 1659 96.06 3850 1542 1502 35 235 <01 27 -
9-5-72 114.0 7.1 1409 9640 9980 b5.76 3650 1240 1870 9580 3766 1645 1522 4.1 1.77 <01 35 -
9-6-72 110.0 6.9 1420 9840 9980 558 4140 1230 2225 9629 3683 159.1 1554 45 181 <0.1 31 —
9-7-72 107.0 6.8 1420 9710 101.1 5.68 4260 850 1985 96.29 37.16 1578 1533 45 245 <0.1 28 -
9-8-72 109.0 7.0 1402 9679 100.9 5,58 42.60 8.35 2023 96.04 3875 1674 1560 36 248 <0.1 28 -
9-9-72 107.0 7.0 1420 9730 101.1 558 44.40 2035 97.29 3733 157.3 1550 4.1 297 <0.1 28 -
9-12-72 1070 7.0 1408 9756 99.66 558 38.90 1286 20.96 9727 3850 1570 1566.7 36 177 <041 -
9-12-72 107.0 7.0 1427 9937 100.9 5.85 43.50 988 20.02 9849 4000 160.0 1585 36 2.13 <01 25 —
9-15-72 116.2 6.8 1417 594 4820 13.27 1654 9506 4950 163.7 1611 34 207 <01 25 -
9-20-72 1148 6.8 1447 97.47 48,00 1549 1965 96.29 4950 1677 1653 36 161 <01 31 -—
9-21-72 112.1 6.8 1479 4540 2052 18.77 95.5b 1683 1646 29 155 <0.1 28 -—
10-4-72 106.0 6.4 1408 9751 98.80 5.76 43.10 8.76 2132 9653 38.00 1564 1559 39 263 <01 28 -
10-4-72 106.0 6.4 1408 9627 98.80 5.76 43.00 8.16 2038 9751 38256 1557 156.1 39 266 <0.1 28 -
10-5-72 107.6 64 1399 9749 99.66 5.76 42.60 856 2085 96.78 3800 1566 1556 39 267 <0.1t 28 -—
10-5-72 1055 6.4 1408 9742 9956 5.76 4230 886 2064 9653 3825 1565 1554 55 272 <0.1 28 —
Averages 108.5 6.8 1410 9640 1011 5.62 41.27 953 1959 96.18 3942 294

! 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. LV102

Parameter Spring’ Bore- Percent
description Units No. 4 hole? Difference difference
LV104

Physical test.

Temperature °c 420 425 -05

pH pH 6.7 68 -0.1

Conductivity mS/m 1411 1410 1 0
TDS mg/L 9770 9640 130 1.3

Chemical analysis

-Sodium meg/L 1056.1 101.1 4.0 38
Potassium meqg/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 19.59 061 30
Chloride meq/L 97.95 96.18 18 1.8
Sulfate meq/L 39.80 3942 0.38 1.0
Silica mg/L 311 294 1.7 55

! Average values from table 5.
2 Average values from table 7.

10
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Table 9.—Comparison 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 1972% 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 310 335 304 37.0 36.3 37.2 39.0 . 395 41.0 41.0 36.6 410 4.5
Silica mg/L  29.0 30.0 32.6 30.7 30.0 — 37.3 40.2 40.5 41.0 346 311 -25 7.2
Calcium mg/L 855 835 785 800 800 829 795 810 815 810 813 804 -9 1.1
Magnesium mg/L — 159 163 156 156 - 150 144 144 145 161 132 -19 12.6
Sodium mg/L 2300 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
lron,

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 120 11.8 11.8 12.1 1.5 10.5 10.3 1.2 109 11.1 113 - -_
Bicarbon-

ate mg/L. 1270 1290 1280 1291 1283 — 1291 1288 1284 1296 1286 1235 -41 3.2
Sulfate mag/L 2000 1942 2020 1920 1953 1965 1950 1885 1900 1925 1947 2054 7 0.3
Chloride mg/L 3430 3430 3440 3430 3373 - 3440 3360 3375 3370 3405 3536 131 3.8
T-alkalinity

as CaCO; mg/L 1035 1042 1040 1042 1043 1050 1042 1056 1038 1062 1045 —
P-alkalinity

as CaCO; mg/L 0 0 0 0 0 0 0 0 0 0 0 -
Free CO, mg/L 757 781 762 765 793 785 756 748 — - 771 -
T-phos-

phorous

as PO, mg/L 2.7 29 - 31 22 - - — - - 27 -
Sulfides, .

total mg/L - — 4.6 5.1 5.2 52 4.8 4.6 53 5.0 5.0 —

1 Average values November 1979 through August 1980 [3] .

2 Average values February through November 1972,
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Figure 2.-Comparative changes in pH, temperature. and TDS {10 months in 1972, for spring No. 4).
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Tarle A5

CYMICAL ANALYSES Sheet 1 of 2
Ccloradc River water Quality Improvement Prograx:
Foint Source Division, Laverxin Springs Unit, Utah
Stati» No. Source 1 Description of Sampling Site Southside of Siver - ¥est Spring Analysia by
TaVerkin Springs
Dissolved
Eleld Sqlids _ Total ¥
Lab ECx10°] 24 JTons Cations Anions tion jAnion Minor Plements (m_)&
Date |Lab. |Temp. at |ppm~jacre- |4 <o 10, | oy
Sampled| do. | %c/rl pt | 25%.Img/1{foot |% {sAR lunits{ wa {x i{ca | mg JOIFCO% | o2 (S0 M3 §oery Jmeo/il B | r {re 5 ofs_py
53 |- Teg/ 111,01 5.22[50.52/12. 33§ 0 | 22.20 100.00 5239 =
2-11-721%938.21797,.6{ 5.3 114,14010,80413.33 |66 | 22 |¥g % - N - - = Q. - 67.4 [168.5 s, 12,7 I<3i131,0l - | - ASD
- Mea/11107.0] 5.05|41.85110,723 O | 20.6% 6,7 s - ]
2-18-72 W51.21167.8} 8.5 }24,000 9,85Q13.40 {65 |20.9 Me;/}l - - - - - - - = - R 164.6 1161.9] 5.012.5 |<2}31 |<1.00 - JWD
—_— = Me.d._”m.ﬁ_i.lskz.:\sm__v_ 20,401 97,80 42,87 -
=3 - 8.8 113,89019,85d13.40 165.921,7|¥e/L - - - - - - - - - Ri6h2 o1 Al s <J1i28 -
. g |- I i Mea/l o6, 7{ s.z3lul, 840,80 | o 119,35 a7.6d k3. 28 - | v
3=10-72 !;uo 2007.5] 6.5 _113,85019,8:013,28 €6.3 2.9 ;1 - - == = - - =1 = P163.5 heok! sal2.7 <3128
! w2 | - : Ly 106,61 Fa13j3.0416,70 | 0 1 20.20 99,74 42.LY -
=17-72 33k 207 B 1 RS 113,33019,87923,37 ;66.' 2194/l | - = - - - -~ ST a6 fieeas) s.ada.g <l 28
‘ - Meg/11105.21 5.13142,60{7.50 § Q | 20,308 23 =
1072 90.21'0%2".0 5.6 1k, 650:0,8u013.50 {66 |21.0(Ma/1 | - - = - = = - = {1.3 8160.6 0s8. 71 5.112.9 L1 129
R Mea/11105.7} 4,86140,60{10,100 0 | 20.20 97,09 36.51 -
c.1.72 Moo 2T DIRG9 3k 50019,87d13.80 65,521,008/ | o - = - - - - - {22 §3161.3 11538/ s, o235 11127
iy 7] - [Zea/thes, 7| b,86/40,00120.50 £ O | 10,95 96,85 371§ -
P:u:-le w2t 21 7.0 114,50019,86013,  65.721  [Mrii | o - - - - = = - 11.8 ji181.0 ol 5.¢12.5 a1 128
LTS | e _ Yea/l ool | b.77120.60120.90f 0 | 20.00 97.09 36,33 =
§-19-72 1065.2007.21 6.9 114.39019,.84d13.k 6k, g 20,4 Ma/1 - - - - - - - = 1< 581577 sasl s 426 a1l
2.0 Me“ma.&.'hﬂzs.ncu,m.’_o_ 19.05] 98,85} 38,500 =
N07.61 6.7 114,130 10,8433, 4 65,20, 7 IMg/1 = - - - - - - =43 5)i158.8 hsa. k! s.ul2.6 (a1129
42,75 | = |Meq/11102,€ | 1,68142,8019,50 § 0| 20.10] 96,85 40,16
hoo | 6.9 {1k,68019,76013.27 ©O4.W20,2 ME/l | - - - - - - - - 131.6 $159.3 1157.1}) 5.2}2.k } .1 125
42,751 = Yeg/11103,71 4, 77,51 70i2,72 ¢ O 1| 20,05} 99,001 39.000 -
209 | 6.8 [|3k,23019,74813.26 64.919.7 ;s ll = = = ‘P == - - - 1<1.08159.9 158,13} 4.%l2.8 {<1.i28
o ~ Me 105,21 8.85142,30i8.58 k0 | 20,00 22,25 8.1 -
16825 | 8.5 14,130 19,70913.20 6U.720.5M8/1 | - - i - - - = <2.041360,8 ps7.h) k32,7 151
42,5 | = jieq/1 02,2 ] 5.70138,62i5 13.73% 29.00 39.00| =
103.5 ¢ 7.2 113.80019,42312.81 67.3 - r}kz lﬁ - - - - - = - =1 = $152.48 N53.7) 3.W2.39]<1 129
L= /1110394 S.70 k2201018 1 o | 20.64 100.9 38.500 -
28325 | 775l ool Bzdha.36 ol - P | ot |0 2R 10 | 2080 1009 3850 =1 1.0 600 5.312.811<1 |29

1/ Ppm equals rg/l up to 7,000 pom.

rzte Cc
32‘ E.K‘ga:po ted at 180

3/ Cozbinatfon of the flow through Weirs la and 1b
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Table A-S
CERMICAL ANALYSES Sheet 2 of 2
Colorado River Water Quality Improvement Program
Point Sovre Divisic:n, LaVerkin Springs Unit, Utahx

Station No. Source fl Description of Sampling Site_Scuthside of River - West Spring Analysis by
LaVerkin Springs

Dissolved
Field ol _Solids Total /4
iab ECx10 | JTons Cations snions ation jAnion| Minor Flements (ppw) | Qty.
P%“"

Date |lab, {Temp. at acre- | % ' .

Sampled| No. |/F | pit | 25%.|mg/1|foot |Na |SAR lunits| N |x | ca | w ooy | ¢ |50 . meq /1 il s | F rekma PO | ers py
gf 10

1 159.2_{156.d 5.2]2.87 <.

0-5- Yol 27| . ouch, 730, 13,23 63,9 - e
Bl _= | 3

1157.8_l155.1 s.2l2.001e 1

L&
| 11101.01 5,70 42.24 8.87

10-5-7 2106.00 6,5 |1k 0bob, 731 13,2364.0] - L i.- 5_
Lgh_‘ = _Z[__° 101,24 5.76 } 83,60 .26

10-6-72Leo7.2 108,5), 6.5 113,9700,878 13.h3§3.7 = ¥/l { - - - -

Qe

158.8 1158.2 k.9l2. 70 <1
162.4 ]158.4 5.012.82 i..1

2.0 = o1

<514ER

= P.6570W

. Mea/il 10k ,31 5,90 | 52.200C.57
72600, 2711,0) "6, 3| 14,2000,796 13.32 64.1} ~ M}o‘.g 1l -
= Y
L "V%Lgl 103.95.63 _‘Jq’o- 2,77

o3 | 1k, 2700, 794 13,32 6k, -

B BB BB

11-6-72N69%. 2)

[T TTRLRT P PE Rl
:
A
b

L PP S

" 1/ Ppm equals mg/l up to 7,000 pom. 6/ New tnermometer

R o2 Fyaporated at 180°¢ 7/ Combination of flow through Weirs la and 1b
B/ Sample taken after 47 hours and 30 minutes of pumping--Pump Test #k
4/ Sarple taken 1 hour and 2C rinutes after Pump Test # was stepped
5/ Semple taken 16 nours after Pup Test # was stopped
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Table A

CEYMICAL ANALYSES Sheet of )
Colorado River Water Quality Improvement Program — 2
Point Source Division, LaVerkin Springs Unit, Utah
Station No.__ Source #2 Description of Sampling Site - Analysis by
LaVerkin Springs
o Dissolved rotal ¥
Fjeld Solids
Iab 5ex10® g‘{nyTons Cations Anions tior [Anion| Minor Elements (prw)! Qty.
Date [Lab. |Tewp. at Ip acre- |% P
Sampled| No. | ‘¢/F | pE | 25°C.img/1|foot |Na |SAR |units| ¥a ca | g ] °93i%C Soy | N03 o/t Imea/d 7 Ive P12 1% |.re By
T2 = gz; 110, S5, 139,99 [} ,Q m 53,82y = .
2-11-72W40.2 | T07-4 6.3 |1k 2830/13.37166 | 22 Mg/l e - - - - = 1= 164y '163.« 2.7 | -2132.5] - | - ASD
T2 | = ] Meq/11107.3 5,06 12,66 9.90 [ 0 _...25 00| W4T = |
2-18-72W52,2 127.6 6.5 |1k, 28401 13.38 65.1 zo.gg‘r:g 11 - | = - - - - . 164.9 {162.d5.0 | 2.6l 13 1.0] - WD
2 | = Ve mcj.csié.zsps.ﬁa_!_o_ 2::.5091.39&3.12_-__
2-25-72196.2 | 107,.6t 7.5 | 1l k09,8000 13.3365.7| 22 IMe/1 - - - - - - - - 167,5 | 162.4 2.8 1.1 «1.0] - JWD
- . 1 T |Meg/1t 106,60 5,13 52.25 3L [8) 23.10 97.80143.24] =
3-3-72 m’;.¢*- 6.9 113,8900.850] 13,40 §5.9 21,7jMg/1 - 1= - - - - - - | - 16k.2 | 162, 2.8 |~ .1]28 3,2] - WD
o |- . g Meq/11107.8/5,13 2. k5 0,19 § 0 120.50197.80[43.27| =
3-10-72M131.,2 "'63'6. 7.6 TE.3 113,94%00,8401 13,38 66,51 22,2(Me/1 g - . - - - -k -& Eh- - i64.6 (161, 2,71 .11268 3,21 - Jwn
hs | o [ Me2/11306.8] 5,13 1.53 12,11 } O [20.46]99,h3{4k,05] -
3-17-72W135,2| T675! 65| 12,3300,830] 13.37 6.2} 21,5/ %/1 - 1 - - - - - - - 4= 163.4 }163.3 2.7 |e.1128 3.3] -~ Jwp
b 1. 2ea/113105,5.13 #2901 5,60 § 2 112.90197,94140.23) = j
4-19-7o4191 .20 TC7.51 6.7 | 14 ,6500,8401 33,4 | 661 21, or-f:,,'; S - - - = 1.3 0 160.6 {158.3k.1 | 3.0l .1123 3.8] - ER
431 - Mea/11105.21 b,86 10,00 2 _120,00{97.09{39.34] -
5-1-72 fo2k,2 1'6'73“‘9"0. 4,5000,850] 13,4 65,5 21,0 Ns/}l AT ,10_ - = - - 121§ 160.5 |156.4 2,5 1 2427 2,5D,1605wD
.75 te 104,84, 77 0,20 20,490 § O  [19,60{27,09137.33| = _ .
S-19-7N266,2} 107.2} 6.9 |1h, 830113,4 65.4 20.8& 1l - | - - - - - - - 12,5 % 160,2 |15k, 266 L2221 2.30.17388
7S5 = ‘ 103.84.77130.70 lo.sa f ©  |20.15)197.33{36.83) = _
5-26-72W281,2 107,20 6.8 | 1b,2300,840} 13,4 €5.4| 20, 7M&/T | = | = [ - bl S 58 1588 [ask b | 2.6 2020 | 2.3b.160m8
L2 75| = | | Meg/11102,60 4,68 3,20 B.70 N O  119.80{96,85]40.0010.02.
6-2-72 1291.211¢2 7.0 +7701 13,29 b, s 5"‘9.1;;8 B - u- | = gg__ - - - - 1.6 8 3159,2 1156, 5,2 | 2.0 ]...1125 2.6D.160EB
- e 1L0_3...2__.17£.29 -0 120,00 98.75{38,50| _= )
6-8-72 %309.21333_| 6.8 308,764 13,2885, & 1&5:3 11 - - %" - - - - I<2cf 59,7 1157. . | 2.8 .1 3.8p.160EB
L2, 75] - | 1080\ b, 77 M 3,90 § 0 120.00198,49]37.50| =
6-16-73 322,21100 1 6,6 ] ), 740! 23,25 61,7 20.&;18 11 ~ 1= = 60 = = = = <J.;QF 260.7 §156,Q4.8 | 2,7 1.l 3,4D,173DLB
bog i = - 103,51 570 E..SB__Q. 145.09198,00138.501 .=
7=13=72W395,21 153,31 1.4 438{12.86 67,3 - [M2/1 -1 - - - - - - 153.9 {150.63,k 12,231...2,29 - __Dp.180KER
5%31 - | ‘M=1J,93‘91J.0h_2.59_, 16 ._9_&..6992&)35,1)_;.
\8-30-72 21,21168,5 7,2 | 1k,%000,8320 13,37 64,5 - Mg/l -1 - - - - - - - - §.161.31358.35.0 12,881 ..1129 - ,135LRP

Ppm equals mg/l up to 7,000 pom.
eﬂ‘ Evaporated at 1800C
ReMarks:

3/ The discharge at Weir #2
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Table A- 6
CEEMICAL ANALYSES Sheet 2 of 2

Colorado River Water Quality lmprovement Program
Poirt Scurce Division, LaVerkin Springs Unit, Utah

Station Yo.  Source #2 Description of Sampling Site_Southside of River - East Springs Analysis by
LaVerxin Springs
Pleld Dissolved y .
e Solids . Total
Lab zox10® 1JTons Cations Anions tion |Anion Minor Elements | Qty.
Date |Lab. |Temp. at ;%nJacre- 4
sazplea| Yo. | T/F | pit | 2. mg/1lfoot [Wa [SAR lunits| v | x ! ca | wg §P3FCO3 | o1 |SO4 | W03 R0 1l 3 ) 7 lre F1%21%% | ors By
faq/T| 1018 5.76 | LM |0 20,15 9051 [3L00] =
9-9-T2 W537.2 13,30 64,3} - .Vell - e - - - - =~ |- #158,1 lish.pb.Si2.700.. = b.032RR
01,2 5.76 60} 7,16 | 0  [20.49197.02138.25) =
= 22 13,07 63.7} - |Mg }1 - -1 - - - - - - |- 018,7 1255.8 4.8]2,7 1. - 16/ Fm
M 101,60 5.76 P_l}..m T1.36. 0 0 120.90{98.00[38.75] = |
-T2 22 13,2763,7) - Mg 11 - - - - - - - - - §158,7 1157.%4 4.812.1 «11.29 | - UD.004EE
Me 1ek,3i5.50 #2.20 {0.36 | .0 |20.12]99.18[38.75| =
10-27- 3 13.3264.6! - |Me/T | - sl el nr el e e e 161.2 |158.35.0l2.821 3129 | - haoom
Mga/l 103,515.€61 137,20 pl, o ]20,23}100,3}38,50| =
216~ 7.2 13,33 64.5] - Msll - - - - - - - -t~ _Hieo. 1359.45,012,85 L..21 29 t - D.106MH
| —H— — |— | —|—|—
Meq /1
Yeq/I} ¢ . S DU DN B
R S Meq/ty |+ & T 11—
Me/L
5 I I 1T
Me/L
I Mea/2] | V4 1 | || —
s
Mea — T P N D DS DR S
. v/l —
- e/t
- Mea/1 I P P P
+Mg1 -
Meg/l! [ S DI I
/1
1/ Ppm equals mg/l up to 7,000 pym.
] é E.rapora.ted a.t/ 180%¢ 6/ There was no flow over the weir
rKs:

y Sample taken after 11 hours of pumping--Pump Test #1
_/ Saxple teken after 47 hours and 40 minutes of pumping--Pump Test #s
5/ Sample taken 16 hours afier Pump Test #4 was stopped
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Table A-T

CHEMICAL ANALYSES Sheet 1 of 2
Colorado River Water Quality Improvement Program
Point Source Division, LaVerkin Springs Unit, Utak
Station %o. Source #3 Description of Sampling Site Northside of River - East of Reck House Analysis by
LaVeriin Springs
Dissolved 3/
Field 6} Solias Total
3 BCx10 Tons Cations Anions ation ]Anion, Minor Elements (ppm} Qty.
Pate |iab. |Temp. at pg.l,& acre- {4 k<00 s O kioz Po
sampled| No. | 9c/F| pH | 25%.lma/1]foot |{%e |SAR lunits|! va | x [ ca | w §03fC03 } ¢ Cu | 03 § ea/a 1l 8| r {re 4 1 ors py
- [106.2:5, 2[9.93 1 0 N 1321 =
|Loau-7atoh.2 e I T U D T s e e b el b e b e P T S Y R P ™
T Mea/11106,2 5.0k | 39.62|20.230 0 [9.50 B6.75 bL.2 | =~
2-h-72 ®27.2 1102.21 6.6 _114,000l9,u ;12.8765. 20.3M/1T | - | - - - 1= - qG- -6 - ¥i61.1 [157.6{4.9!2.8 |..1135 - _JWD
9! - Veq/11105.315.07 139.12{20.738 0 119.35 56.50 k2. -~
2-11-72Wub.2 102,285 113,753,7.583 22,31 &6 (21 ::-'*/1 = 1= - - _b- - == -_§ 169.2 1158,5!5.0 12,7 {eed 130 | - = __Asp
- . egriliez lich, 88 |41.23(20.218 0 h9.52 62,88 B512 ) = B
2-18-72W50. 2 IG%?E’E.B" 13,5001(9,51Q 12.9364,7 20, :~:§71/Ll - {- ho- -&‘ - 2P -ﬂc !!; -~ ~ 1 159.7 1156,515,0 12,5 el {31 le 2a@ = JWD
- : Mea/1}102,41%.95 150,31]20. 19,50 P7.5¢ k1,69 < _
3-2-72 W111.2 10597. 5.9113,52019,500 12,92:65.621.2 vg7l/ -1‘ - 45- -o - 0-6 - -8 - 158,5 1159,015,2 12,8 101 128 = WD
3 - Yea/11102,414.95 40.31{10,100 0 - 19.65 93.90 p2.871 -~
3~10-72W129.2 rc‘liz. 6.5 13,6609, 464 12-.87§65.c 21,371 |2 - - - - - - - - 157,8 1156.415.3 12.7 1) ! 28 33 - WD
2 ~ I 1/11103,5 k.95 140,62(9.79 1 © 19,70 b4, 66 £2.08 | -
3-17-72¥{133. 2 16223 5.5 13,1609, 480 12.3995.121.5 17T 1, e - - b~ - - - - _1258,9 1156.615.,1 1 2.7 iguld 3.3 = JWD
- Meq/1(100.5 [4. 0.20]00cd_f G 2:10 Piess 32253 <
-19-72W189,2 33'35'1 5.7 114,250 9.&&1 12,8 165 J20,bi¥z/T | -1~ - - - - - 131.3 §1353,7 {150,7]5.113.0 141128 3.5 ~ EmR
9.5 | = Veq/11161.01%.68 {38.90]10.200 0 hg,10 b2,92 p8.01 1 -
~1-72 'jzza.z 103,1] 7.0 11k,000!2,379 12,7 85.d20 Mg/l | 1. - - = - - -~ 42,3 81sk,9 1150,1!5.0 {2,5 le1 127 2,510, 788J%D
RGN Hea/10101,0 L,A8 {29,5010.70 KO 33,90 £2,.73 286 ) -
5-11~724235,21103.1 | 6.8 [13,90019,50Q 12,9 65.220 [B/L | = |« - - i~ - - ~ 11.8 i§15%,9 [148.215.0 12,5 ll {28 2,010, 750JwD
29.5 |- 1teq/1798,25 15,50 [38,10|1L.10f ¢ G 02,73 [6.33 | =
5-20-720264,2 103, | 6.9 113,720!9,480 12,9 &4, 129.6 /T | - |- - - . - - - 19,5 %1500 hus.ols.2l2.6 L1120 2. E8
i e/t 724,50 140,2018,00 No  19.75 PR.3D RRMD | =
13,660 :9,87¢ 13,4 {65 AN - - - - - - =~ 1.5 8153.3 14B.315.48 12.6 |a1 128 2. EB
11906.55 [b.50 |b2,00[8,30 fO  B9.20 P2.75 B2.83 | 0,03
14,47019,300 12. 778,319, 7(M/1 | ~ | - -~ - H- - - ~ . 11.6 31534 Nso.Bl5.2i2.% {1125 2.80.750EB
Meg /108,56 |4.50 |b2.208.00 19,45 Ph.SS 27,33 ) =
12,740 19,384 12,77k, 319,787 | - |- - - - - s 1 okis33 heiaali s (2.8 1o 128 1,80.78828
Meg/1195,60 14,59 {42,0018.10 1o  h9.4o p3.so pe.83} -
13,650 {9,354 12.7263.%19.0 Vg - - - - §- - - - 1<1,01150,6 [1ko.8lk.k {2,7 1 .3 128 3.40.7500LB

1/ Ppm equals mg/l up to 7,000 ppm.

2/ Evaporated at 180VC,

&obined flow @ Welr Fos, 3 and b,
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Sheet 2 or 2
Station No. Source #3 Description of Sampling Site_ RNorthside of River - East of Rock House Analysis by
LaVerkin Springs
Dissolved
Fleld Solids Total
Lab ECx107} o 1 Tons Cations Anions ation |Anion Minor Flements -
Date |lab. {Tewp. at ppé:—-’acre- q, ) ki o
Sampled| No. | ¢/F[ pH | 25°C.{me/1]foot {Ne %03 | c1 | SOy .meq/1 Jnea/sl B | £ [re 102 [P [ pp p
% - .58 PE.I0 | 372
~13-724396.2 1105.8{ 7,2 113,60019,09912,37 |67 - - - 149.0 hits.o0l3.3 [2.20f .1 29 | - }0.6T5RR
41,0 | = _ | PO, 28 Pl 10 | 37.50
5 05.81 7.3 113,700]9,4hd12,8l |6k - - - 156.7 [151.9/5.0 }2.74} .1 ] 29 | - |0.826EE
k0.2 | - P0.12 P5.06 | 37.7 :
10-6-72w510,2 [102,5 | 6.6 113,620 |9,46412.87 63.9 - - - - 154.5 Nhs2.9i4.8 2.7 |<.1! 29 | - ]0.500EE
2 = - ; 12,686 Bs.40 1 37.5G
27-73692,2038.5 1 B.6 113,700 3,50612.93 63.5 - - 157.3 [152.8!5.0 j2.76] .1 { 29 | - 0.569JW
2,5 |_= H 55.9% | 37.0d |
~72W698.2 %85".5 B L 113,69019,48412.90 63, - - 157.0 [152.9}5.0 | 2,77} .1 | 29 | - 10.53%@A

T T[T TFF RS

INNEnnnnnnEL:

nDRnnnENGEENGRE

1/ Ppm equals ag/l up to 7,000 ppm.

pe2l [Fysporated et 1600¢,

Sample teken 16 hours after Pump Test #4 stopped.

_/ Flood sediments covered site so exact location could not be recognized.
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Table A- 8
CHEMICAL ANALYSES Sheet 1 of 2
Colorade River Water Quality Improvememt Program
Point Source Division, LaVerkin Springs Unit, Utah

Station No. Source # Description of Sempling Site Northside of River - Larger Issue South of Rock Analysis by
House snd West of Source #3 - LaVerkin Springs
Dissolved
Field Solids Total _ 3y
Lab ECx10°] 2/, JTos Cations o Anions ation JAnion Mivor Elements (ppu)i Qty.
at [ppm—acre- |% S0 Emz Poy
25°c. |ng/1|foot |Ra | SAR Junits] X Jca | Mg 9303 | a1 b | ™03} veq/1 1l B ] 7 |re cfs_py
592.112.7 15,93 0 1005|5238 =
14,5000,80d 13.3366.% 21.9M&/1 | - - - - o - = - §266.9 [162,93 b.9l2.9 | .2l 5] 0 | - gwp
= 1h10,7 | 5,16 {40,22110, 73 © 101,5/ 40,99 _- } )
14.5009.8001 13,3366, 20, 4N ll - - - - - = - T - - 1&._8__]@;.71 49]2,9 1,11 35 | 0 | ~ JWD
08,6 | 5.1340,72110.53.} O 9. 0] 42.32) __=_|
1k,1400,790 13,3266 1 21 ;fg!s%‘l ol e k-& - - |- os- im. = J164.8 h61.3 S.2}2.7 le.1] 31 ] - | - ASD
. ‘eg/1106.2 ] 5,00 41,611,204 O P0,30 bl ouf - B
14,000,799 13.31}5!‘.8 20.1:.3 11 S - - - FO- == o2 < $163.8 h61.5] 5.0{2.6 }<,i} 1 {<31.0 - s
- 110,0 | 5.06139,39113.C7 § O P0,30 |97.20{ 43.59f _=_
1h,3200,760] 13.27 65.7] 22 e/l S et el e et A= e e e 167,5_D631.1) 5.012.8 < .1} 2 {<3.00 - g
Mec/1105,8 ) 5.13141 21" 0 p0,10196.9%43,27] -
13,790,780 13.30 5.8 21.6%/L | - - |- - - | - - - — 0163.0 N60,3} 5.112,8 l<,3l 286 | 3.2l - WD
Mec/1105.215.13142,15110,01. 11 O +35. 197,50} k2,87, _ -
13,8500,780 12,206%.71 21,9¥/1 | - - - - R - - - R162.5 n60.7] 5.if2.7 I<.1! 28 | 3.,2] - Jwp
Heq/T109.2 | 5.13 140.62 |11.C2 || O 0,15 |39.13 .051‘ -
13,3309,799 13.31 66,71 22.WMe/L | - - - | - - { - - - - §166,0 h63.3! 5.112:7 |<s,1] 28 | 3.3 - Jwp
Yeq/11105.2 | 5.04 [51.50 8. 7C_||_0  P0.15 | 95,97 29.56] - '
14.6509,790 13.3 165 § 21.d¥e/Y | o - - - - 1= - - 1 1.38160.4 [156,7) 5.1{3.0 i=.1] 20 | 3.8 - EFR
Me9/lN105.7 § b.86133.20111,C0 1 _O _ PC.05 |96,61]39.543 -
1%,3009,81d 23.3 65.7 21.9%/1 | - - - - -1 - - - | 2.1F2160,8 1156,1; 5.0l2.5 {<.1] 27 | 2.5l0.788JWD
) Meq/11105,2 | 1,86 140,20]10,C0 O 89,95 |96,13| 37,28 -
1%, 3900,820 13.k ES.6 21 1 i - - - - -1 - - - 1. 2,11160,3 hs53, b} 5.0l2,5 |<.al 27 | 2,5l0,7500wD
Wec/1 T0E,8 | 5,56 (40,00 10,20 [| O P0.05 Tﬂl'qug <13 40, -
14,399,804 13.3 5.5 21 /L | = | = 1 = = j- 1= 1 = 17— | 3.80159.9 B56.3] 5.1}2.5 |<.1] 28 | 2.0/0,750EB
Teq/1 [102.4 | B.F8|39.20 11,10 )| O P0.00 | 96.61] 36.67) _ -
1k,2909,730 13.2 5.1 20 KNg)T ) =~ - -~ - 1 - - -}« ,5 81574 1153.3] 5.2{2.5 {<.1] 29 z.3]o.78&m
1 1hea/igoo,4 ) 4, 77139,50 10,500 O 19,95 | 96,37 36.83f =
14,1309,78d 13.3 §5.1) 20,57 1l - et o - - _j= 5 1157.2_ps53.2} 5.312.6 1<.3 20 | 2, EB
b 102,21 4,68{43,0018.5C ) O 19,75 |91.54] 39,66} 0.03
5] 13,794,743 13.25 B4.5| 20. 0T | < - - - - - - 1 1,64358,4 B51.0] s.ala.n 1<l 251 2 OEB
1/ Ppm equals mg/l up to 7,000 ppm.

3/ Coxbined flow @ Weir Noa, 3 and 4.
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Teble A-3
CHEMICAL: ANALYSES Sheet 2 of 2
Cclorado River Water Quality Improvement Progranm
Poiat Source Divisicz, LaVerkin Springs Unit, Utah

Station No. Source i Description of Sampling Site Northside of River - Larger Issue South of Rock Analysis by
se an st C rce #3 - erxin ngs
Dissolved
fleld Solids Total y
lab Cx10 %HTMS Cations Anions Cation [Anion Mivor Elements | Qty.
Date |1ab. [Termp. et ippnacre- | % 1 k
sample: | No. Jc7=. | pit | 255c. Img/1lfoot |Ma |5aR lunits| ma [ x | ca | 3e 103FCO5 | c1 |SO% | %03 R q/1 Jmeoss] B | ¢ lre F1%2 [P |ers B
L2 2{ = Meq/I1103.2] U-T7]5k.2017.20 | 0 [9. oL 13800 | =}
6-8-72 #311.2 {T08. 1! 6.8 [14,13019,680 13.16}6k.720.4 Mg} e SN R e - = 1.4 159.4 [155.9{4.4 | 2.8 |« .3 28 3.8 jo,788EF
L2, - Meq/1[103.7] b.77,k2.5018, 0 120,00 97.51 RY. -
6-16-72W32k.21108.5! B8 {14,03019,689 13.16/6k.9 20,5 ,,._,;,} - - -1 - R - 1.4 159,09 j155.2la.bi2.7 j< 3] 28 [3.4 lo.750DL
Lo, o _ Neq/L 103,54 ] 5.90{33.30; 7.77 0 }i3.21 P8.50 B7.50 | - |
7-13-724397.2 1‘(253" 7.2 113,800{9,3k 12.71,:68.c - w;?} - - 'g - - P- - - Pis2,1 [ihg.2fk,2[2.39l< .M 29| -~ }O,675EE
42 - {Mea/11102.71 5.70143.C0: 3. 20,38 p7.50 B8.50 | -
8-30-729523.2 I582$7T 14,10019,723 13.22'6L4.3 - M~7§ - - - = - 1 - - - - §160.1 {356.4{5.0 | 2,90}« .1 29 | - 10,826LF
b3.8 | - Hec/11107,23 5. 7554000 2,08 R 0 190,94 b7.02 B850
4 110-5-72W611,2 155.5 | B.6 113,770(9,712 13.2163.1 - [Wg/T | = e A - - 158.7 1156.5}4.8 { 2.7 |« . - ]0. 4O3EF
Lo 8 _ Hea/11303.2] 5.76142.5017.56 | ¢ ¢5.64 p8.98 38.50 | -
3/ |10-6-724612.2 [703.5 | BB 113,770(9,753 13.2618%.3 -~ Majl | - - - o o ~_§157.9 {25€.3[2,8312,7 j< .} 29| 4 10.500EF
43,68 . Yea/11203,5] £.811k1,50{9.25 || O [20.33 9.18 38.50 | -
1o-27-72w693.2&0?““5"—.o 14,00019,783 13.30i64.7 - I¥s/1 - - - - - - - - - 160.0 [158.0!5.0 12.80l<¢ .1 29 | - l0,5690u
) u.?-’fl- jMeq/I110k.11 5.61135.70113,2711 O 0.kl p00,3 B850} =
11-6-72W699. 2 I%O}" B |14,17009,793 33.32l64.3 - |Me/1 - - - - - - - - -__1163,8 1359.2}5.0 | 2, 77|« - _lo,53M8
R P Meq/1l} _ N P P N
Mg/l
Mea/l) - T S P D
g/ L
IR D | Meq/1 U I U T D D DR S
WMg/Y .
Meq/1
== T —
R B Meg/1] N DR N D
g/ 1
- Megq/l{ I P R
Mg/1
Vg /1
1/ Ppm equals mg/l up to 7, PO, .
] : vaporated € 180°C 6/ New thermometer used

Combined flcw of Sources Nos. 3 and L.
_j Semple taxen after b hours and 15 mirutes of pumping - Pump Test #i,
S/ Semple tekxen 16 hours efter Pump Test #4 was stoppad.
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Table A-Q
CHEMICAL ANALYSES Sheet of
Colorado River Water Quality “mprovement Program
Point Source Divisicua, LaVerkin Springs Unit, Utah

3

Station Yo. Source #5 Description of Sarpliag Site Discharge frem 11" Pins Year Baths - Southside Analysis by
of River - LaVerkin Springs
Dissolved
Eleld Solids __Total
. Lab 2Cx10 ‘2‘1 ToS Cations Anions ation |Anion Minor Elements(ppm)
Nate |lab. |Temp. at jep=lacre-'|¢ \

Ysampled| Mo. 1697 | pi | 25°¢, leg/1ifoot | % CO38C03 | o1 |5 [ %03 F oo/t Imeass] 8 | 7 |re 102 PO Bv_

5,75 — " J ol *3 12465 =}
2-11-724_39.2 %03‘% 6.3 (14,140(9,13Q 13.34 67 - Fo- - - - 165.9 1163.4{5.1 { 2.7 {= .1 31.0| - ASD
5-1-72 W225.2196.8" | 7.1 |14,500{9,84Q 13.4 165.1 - | = - - 12,1 §160,5 |156,215.0}2,5 |< .1 27,0 2.5] owp

] .- ] . _0_120.10 B7.33 3Z.33| =} o .
5-29-72W267.21 ~= | 6.9 114,32019.85Q 13.4 654 - 4 - = 1S e2p 100.8 4izne015.2 2.8 2 03,29 | 2.3] EB

|
L

I 3
1/ Ppm equals mg/l up to 7,0C pom.
R eﬂz‘rﬂgporated at 180°c,
3/ Temperature on 4-29-72 35.20°C,



8¢

Table A-10
CHEEMICAL ANALYSES Sheet of
Colorado River Weier Quelity Improvement Program
Point Source Division, IaVerkin Springs Unit, Uteh

o)

]

e.

8

Station No. Source #6 Description of Sampling Site West side issue of West Spring (Source #1) Analysis by
SOuth S81de river--_averkifh Springs
Dissolved .
Tield ¢} _Solids Total
Lab BCx10 Tons Cations Anions ation Anion Minor Elements pom
Date |[Lab. |Temp.| at |ppm~lacre- o L. PO,
Sampled| No. | °c/F' pi | 25°C. |rg/1]|foot kK lca | mg P3P0 | c1 |08 ™3 R ot bneass| 3 | = [re P1%2|7%
L:3-8-5% T 525 50.57 10. 1300 120.30 [100.5 |ih. =]
2-11-72441.2 1308,3{ 6.3 14, 2kolo B 13,ko - - - -1 - = - - 3167.5 }165.95.2} 2.7}<1{c.0]0.b
U D | L.o5i.cq _3.200 o jis.oclot.eglid.77l - 8
5-1-72 ¥226,21107.60 7,0 {34,30C:0.58¢ 13.4 - - - - - - 12,2 §160,6 [155.835,0f2,51<zlz {25
L2 - L. 77] 39.50] .50 C_ 120.50 [97.53 | 063 - | ) “T
5-19~724268.2|107.6] 6.8 {1k4,390}0.8:0 13.L - - - - - - |<.5 ) i60.4 [154.95.2] 2.6 { <129 2.3
—_— —_—f —_——_ ]
—
Ppm equals mg/l up to 7,000 po=.

1 B
{ Evaperated at 180°C.
Re:!{rks:
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Table A-1)
CEEMICAL ARALYSES Sheet, of

Colorado River Water Quality iImprovement Program
Point Source Divigion, LaVerkin Springs Unit, Utah

Station %o. Source 7 Description of Sampling Site Scuthside of R'ver -- Jssue Fast of Masomary Wall--Analysis by =———
~ -
Dissolved
Solids
sox10” |2 on lAnion| __ Minor Elements{pym)

. meq/1 a/2| 3 r |re [1%2 [P

i Ll

|

§268.2 h63.als.2 12.7 1 <.

k3

hh,140 19,830 13.37|72

4,500l0,86d 13,4 |65d21 [Me/T |

:
E
5

1jTons ‘ %ims
at |pp—jacre- |9
25°, |mg/1|foot | Na |SAR |units| ma | 3 ca | mg J P30
1%12 115,01 9,25]39.12113..23 0
1 _.O_E.J.i

160.6 _N15k.215.0 5 1<, -5

—l oo | = 21
1105,2 | k.77}39.60{10.80) © $0.00 | 97.0K 36.5q _==_| - .
%.39019, 13.%_!656'21,0M8/1 - - -— = - — - -=1 <.5]160.h 153,6{5.4 <.1i28 2.3
X Meq/1003.1 | b.77]42.201C.7CE O 90,85 39.59 Q.03
4,680 19,7 1a.zo+6h. 20,2 |Mt/1 - . - - = = == -=1 2,1%159.8 156,5!4.712.% | €.2125 8
1,130 9,754 13 275@.1202::0111 | 2.0l 159.6 84 2.8 268 [3.8
. 278 N - == == = . - = ==l . 218, R <,
e/
PETAL
i — | — — ===
TWeq/T| — i 1—"
— 1
m—— S— 1 — — —— e — ——— —
Mg/ 1
EXZTEN —_— —_ e — —
Ms/1
Meq/Xl __ —_ A P P
Mq}'l— :
I S Meq/Tl __ [ 1
e/ 1
——— | ———— 1 ———— ——— ——— — ———
g,/ L
——— ) —— 1 1 —— ——— S ——— — — ——
Mz/1 :
Meq/1 I O P T
—_— 11l

1/ Ppm equals mg/. to 7,000 ppe.
Rqé'zrmpmm at 1808
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Table A-32
CHEMICAL ANALYSES Sheet of
Coloradc River Water Ju:elity Irprovement Program
Point Source Tivisicn, Zeverkin Springs Unit, Utah

Station No. Source #8 Description of Sampling Site Northside of River--Most Westerly of the Two Pands--Analysis by  ====
=NoucLe: elr
House--ITaVerkin
Dissolved
Field Solids ,L Total
Lad 5Cx10° 127, JTons Cations Anions Cation [Anion Minor Elements (pre] qty.
Date {lab. |Temp. at |ppmacre- [ % ) L.
sampled| No. | °¢/Fl pn_ | 25%.Ing/1]foot |{Na |5AR {Units|na |k | ca | vg CO3HCO3 | c1 | S04 | M3 § oo lmeosil B | 7 lre P92 |PO | cpg
B0 == Teq/T 24 15.,04139.22 113K € 119,95{97.75(Lh ==
2-11-T2y 43.2{705.5 6.5 13,940 15,5601 13.00166 (20 jMg/1 | o I | -t b o 1162.8 116,41 5.0l2.7 {<alznol o= | -
395 ==_] {Meq/11402,0 | 4.68/39.20 10.40 § © 119.90}92.99]36.28] == _
5-1-72 W228.2] 103, .1 14,100 B.5601 13.0 165,323 [Me/1l | oo | oo ) - | .o - e= ] =] -] 2.28156.2 1{148.8 5.0|2.5 <.im¥.5 b, 1
32.25 == ‘ Meo/Th(.0 | k.59 133.70] ©.60} 0 {13,40{93.k7{35.33] -= | ~
5-19-720270.2 102, 7] 6.8 14,000 p,540113.0 '652lp0.3 |Me/T | oo | i o O L =5 fask.g [ak8.ds5.212.6 |<.1l20 b3 .18
b1,5 [ ‘ | E%lmmomc‘&L 12.90] 9k, 60} 37.00! == ]
7-13-72§398,2 108, 7} 7.3 13,600 10,10512,39 1676 == IMS/1 | oo & oo | co | oo B oo ] e | ool ol o BI48.7 lI4h .4 4.2]2.121<,1128 | - 0,159]
38.90 - ; H%m&m!—_amm_g_ 12.95|95455) 3633| ==
9-9-72 %538,20 02,0 | 7.1 04 160 5,610 13,07 1646} == Mg/l | -o == - - - a= == == == 1757.,3 1151.8 b.5{2.721<.1128 ==__ 0,006
Sl | = | Mec/lbg 62 1 5,582,501 7,53 L Q@ 120,33}94,081 38,00 ==
10-5-723513, 21 3C0,5! 5.5 33,500 2,418 12,83 161 me jME/L | o0 § on } ow i o b oo = == d oo} == §i353.3 ]252.94 4.6l2,7 1<,2i29 | .= ©,CES
8,3 == ’_"%ﬂ‘?&.ﬁ".i‘iﬁ 12.20: .55 ¢ 120,28(95.06|37.50] ==
10-6-72061%.21101,Q . 6.7 13,550 9,470 12,86 €4} o /L | oo == ==} == == = - e | == #353,6 1352.8 k. 6l2.7 |<,1129 == 022
3.8% .- Meq/lpo,631 1 5,39 13860178 L € 120.13)97.02138.00] ==
0=2T7=72M604%.21 110, 5 L 13,700 P,594 13,05 1630 = 1ME/L == -= [ S == == == == 1 =~ B158.1k 1155.3 5.Q12.771<,1i20 ==
k330 == ;cfalcmw cif.7s 8 0 l1a,mlor.opl3R.00f -o
11-6-725E700,20 10,0 6,2 13,880 2,557 13.C% (53 == i:l N . -.g" e fomm oot oaed o oo H156.8 {354.7 5,012,781 <,2129 | o= €.113
' Meg/1 | i
| e s e o e
R R Veg/i| I T T
Mg/l A
N LETAY N R R N N P T e
M/ L
Meq/1 . U P
—_ e — I B
—_ Meg/Ll R N
Mz/1
Meq/1
Mg /1

Ppm equals mg/1l up to 7,000 pem. 5/ 3armle taken 16 hours after Pump Test #4 was stopved.
Evaporated at 180°C. ’ .%; p oux T Test 7 S vopp

1
R 24 8 A nev thermometer was used for these two readings.
eRITEIimle taken after 11 hours of pwmping--Pump Test #1.

E/ Semple taken afier 47 hours and 50 minutes of pumping--Pump Test £i.
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Table A- 13

CHEMICAL AIATTSER Sheet of
Colorado River Water Quali TTrovesent PrograT
int Source Division, Laverkin Sorings Urnii, Uteh
Station Yo. Source #9 Description of Sampling Site 40 Teet upstreaxm frez tlack toulfer in river, Analysis by
Dissolved
Pield Solids Total
Iax =x10 ,i./';‘o-:s Cations Anioas ation [Anion Minor Elements ppm By
rate |lab. {Temp. at jvpnacre- |9 L~ | Fio PO
samplea| %o, | %2 | pE | 252, lzg/1lfoot | e |SaR lunits{ va {x | ca | Mg § 31773 { s2 [S% 1503 §oeq/1 Imeq/il B | ¢ fre P2 |TH
=3 ¥eq/T(100.8] 5.22] 3972} 1. 23O Pooss foc.3 foess| =
21272 b5 13.37)66 | 22 g/l | = | o |\ s e et T e Tl 16600 fr6e.s)5.2) 2.7 fenf31.0] - | aso
Meqs/11106.6] L,osIko. 70l 9. 70f ¢ 20.cC k7,33 [R3.27] -
5-1-72 13.5 §5.8; 22 INg/1 | - - - o et e | Zox 7§ 162.0 {155.5]5.0 2.5 [<.1|27 | 2.5] 5
Ne§/l TC5. 3| L7739 30| L0 0 Pr T e s B AT -
5-19-72 13.5 £5.€ N/l - - - - <.5 §160.k [153.915.212.6 |<.1 {29 2. EB
,
e i
S DU DU DU R—
PRSI S i i (NS I N D B,
'. i | '
—_ i : (NN S S DR D

1/ Ppm equals rg/l gg"t:
2 rated at 1807C.
Re::‘rkg':'apc &

7,000 prm.
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Table A-1L
CHEMICAL ANALYSES Sheet of
Colorado River Water Quality Improvememt Preogram
Point Source Division, LaVerkin Springs Unit, Utak

Station No.__Source #10 Description of Sampling Site Opposite spa outlet cr rnortaside of river-- Analysis by
LaVerkin Springs
Dissolved
eld 64— Splids __Total
Iab 20x10 Tons Cations . Anions cation |Anion Minor ¥lements PP | By
Date |lab, at |ppm—]acre- |4
Sampled] mo. e pi | 25°. |mgf1{foot |Ne |sAR lunits] na | x | ca cp;k!co3 c {S% M3 ko on 1y Bl F |re B0z | ro, _
39 = | T1106.81 5.07{42.12110. 0 f9.%0 §0C.0 B, - ;
b-11-72 W42.2 02 5| B6 _h3oolo.nd a3.zafes {2 fWefr | — - |1 T =1 - 1 -"heto hasiuslezlciino - | amp
39 _ |Meg/1[102,4 ] 4.68]41.90]1C.20F O po.ke|or. o767 -
5-1-72 ¥230.2102.2{ 7.0 (14,200)9,77d 13.3 $4.3120 iNg/I - - - - § - | - -~ - 2.1 |r59.2 (150.3}45.C12.5 |<.2127 | 2.5} J#D
39 - Mec/11101.0) 4.60]42.301 9.0C0F 5 ho WG p3. 7= 767 [ - ‘
5-19-724eT72.2 102 21 5.7 [1b4,100{9.744 13.2 |5h.o 20.0 Mz} - - - -E - - - - 1<.5 B57.8 l150.815.2]12.6 |<.1 |29 | 2.3
40.6 1 - Mec/11100.01 5.39[43.€0] 0.€678 ¢ [S.71 RT.T2 BC.OO| - )
h1-6-72d01. 2 hos | T ha, 7800678 130763 - e/t | - o | | s o= | =hse. hserfs.ofailealeg | - | m
! _Ivg/1
Mea/1 § H
tis/1
Veq/1
Mg/1 '
Weq/1
ma WL | T
jitea/1
vg/L | — |7 - i ) R
Veq/1l e ]
Ng/L -
Meq/1
Mg/1 — - )
Neg/1
—_— W ——
Meq/1
Mg/
Veg/1 e
Fe/L —
Meg/l
11"

1/ Ppm equals mg/1 up to 7,000 ppo.

2/  Fyaporated at 180°C.
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Table A-15
CH=MICAL ANALYSES Sheet _ of
Coloradc River Water Quality Improvement Program
Point Source Division, LaVerkin Springs Unit, Utah

Station Yo. Source #1 Description of Sampling Site Ncxt:si2e ol river-rorth of spa office Analysis by
gvarxir 3privgs
11 Dissolved o
g;e ds A
Lab sex10° sg],'roqs cations Anions cation JAnion Minor Elements ppm | By
Date [rod. [Temp. at |ppm—~jacre- | % N PO
Sampled| ¥o. | % /7 255¢. |mg/1|foot |ve |5aR lunits] 38 = 'ca | me ] OP3FC03 | c1 |S0u [ W3 R 0t lreosr] 3 | 7 [re P02 |
37 ITTIOL .t = Z{-2._2| 10. 78 [*] J18.0 22.0(1 35..3 = 1} |
2-11-72{sk.2 |7O88 13,39019,360 12.76] 64 | 20 @?1 - | = < = ~ i = | = 1T 17— §158.7 lask.clu.8}2.6 {<.2{28.0] - |asD
36.25 Meq/1106.58] 5.5} w1, 701 10.50) O [19.1587.67 |39.36 -
5-1-72 ¥231.2[97.3 13,54019,36¢ 12.8 F3.1]18.9|Me/T | ~ - - - - - 2.1 § 153.0 [146.215.0}) 2.5 J<.2 127 | 2.5] owD
; 0

19,20 |P7.92 |35.33

 150.5 J:bs5.515.2) 2.6 {<.129 | 2.3} EB

pH
R
8.9
s-19-72273. 207 7| 51|13, 54009724 13.2 2.6 18.50m]
T

: Meg/lias 7oy 5. 27j5i.c0l c.380 Q 1ie.71792.17 [4Q.00 . -
11-6-72{702.2 11'?'3‘?; - 15,3 f151.0615.0] 2.5 <2 i 29 - WD

13,420}0,423 12.82l600] - {E/ TS - " ™ gl I - -
H |Meq/1

L S
N

1 equals 1 up to 7,000 pom.
_2; g:pogated :%/18086. i

Remarks:
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Table A-16
CHEMICAL ANALYSES Sheet of
Colorado River Water Quality Improvement Program
Point Source Division, LaVerkin Springs Unit, Utah

Station No. Source #12 Description of Sampling Site Abcut 500 feet cownstream from drill hole LViOL Analysis by
ard on rignt tark
Dissolved
Field Solids Total
lab £ex10°T " Tons Cations Anions ‘ation |Anion Minor Elements ppm
Date |lab, |Temp. at ppny acre- | % N PO
Semmled| No. | © [ pu | 25%.|mg/1{foot |Ne [SAR [units| ua | x 71 ca C04iC03 | 1 |SOu ™03 §oor) fmea/s) 38 | 7 |re 10 | ro,
42.75{_ = Pea/ai -0 21 s, es5f3c.cof 5.90F 0 HI.TORO.CL 0. 90T~ ~ ) )
-12-724239.21100,01 6,9 113.720{9.360 12.7 £5.¢c| 20 [Mg/1 - - - - - - - ~ 12,7 @#253.2 J3-£.5{5.012.% l<.1] 27 {2.0 | EB
51 - Heq/1|GE.2T) =.5C0130.70) G.I0f O [19.50(92.05|56-27] -~ @ ]
5=10-T2W274, 2 103% 6.7 113,72019,36% 12.7 B4.813.9 :&51 - - - - ot o =5 B8 fik6.715.21 2.7 1<.1 ] 2912.3 {1 EB
38,75] - 1196.75] 4.32/L1.40]_£.80% © [18.55191.30[39.16] 0.C3
5-26-724283.2{101.8] 5.9 |14,070]9,28¢ 12.62 £3.9 19.3Ms/1 Ry - - - - - - 2.1 §151.3 txho. Yu 7128 a1 2512.8 | BB
5] < ] . jeg/iic7 23] .31l 60l _E.bof 0 ho.bolel 0538016 3 .
6-2-72 W20k, 21303 41 7.0 113,70019,200 12.63 E:.2110.5[Mg/1 - - - - - - - - t1.7%152¢c{ik3. gL 7jobia1] 24125 | 5n
ug to 7,000 ppn.

ng/i
at 1

B

f'-
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Colorado River Water Qquality Improvement Program
Point Source Division, LaVerkin Springs Unit, Utah

Station No. Source #21 Description of 1ing Site Northside cl river, ebout 100 feet west of yais
P Sempling —Souxce #5 Aralysis by,
Dissolved
Tield 6}__Solids Total
1ab ECx10 g{ Tons Cations N Anions tion [Anion Minor Elemeunts ppe
Date |Lab, [Temp. at panacre- )
Sempled| No. | Oc/¢| pH | 25°C. |mg/1|foot |Ne |SAR Junits| %a [x | ca | g J 3% | a }_so,, Y3 R meq/1 s | v fwe P27
L. N 11105, 7] 4,868 39,700 10,700 O 120,30 {97.33[37.67] _=
5-8-72 #233.21107.2| 6.9 _114,50019,86¢ 13.4 B5.71 21 |Mg/1 -1 = - - -1 - - - | 2.0 §161.0 j155.35.1] 2.5 ]<.1| 28]2.3
533,751 _- Meq/1|106.6] .05 —C.o0 20,0080 120.25(97.33(37-28] - 1 '
5-11-724237.2]107.2} 7.0 }1k4,500{9,92p 13.5 b5.8 21 [Me/1 - - - - -1 - - - 1 1.5 § 162.0 Jish.95.0} 2.5 <.1] 28|2.0
52.0] - Mea/11103.8] &,7 30,20 11.20f O [20.30 [97.58|36-67] =
5-19-724277.2|107.E| 55" |14,390}9,830 13.h Fs.qz0.7lMe/T | - - | - 17 - - - [ - | - |<5}15%.0 154.45.4] 2.6 |<1] 20]2.3
+2.01 - Meg/11103.1) 4,38 22,000 _c.800 O 19.20[97.58{40.00
5-26-7242868.2{{57 3] A9 116,180 9.7@220 1 - - - - —'-J— - - 1 1,7 §159,8 |156.85.,0] 2.3 ]<.1] 28]13.0
12.5] - v 1{103.1) 5.6 E1.&0 10.20]__0_[20.20|97.58[39-16] 0-01}
6-12-724220. 217735, 7.0 _114,57¢19,810 13.3464.6] 20.31M/1 - = = - < - = |- 1,1 § 159.6 {157.0§5.0} 2.4 J<1} 24 ]2.5
_L%j - iea/ilio3 of BT A0 7,200 0 120,20 199.90(37.%0| = _f
6-8-72 4317.21338 51 Z. 8- |1k,13019,76} 13,2664 &l 20, 3{Me/T o - - -1 - - - .0 83598 lis7.Ausi2.71<1l 28132
£2,.25] = ] Meq/11105.0] &.08 =3.-0 C.20) O [20.45 [98.59]37.66] = _
6-16-724329.2 70511 5.7 |1k,250]9,752 13.2665.1} 20.7 1@71 - - - - - | - - - _|3.0 § 161.3 |156.64k.6] 2.7 |<.1] 28]2.9
43.5] - Meq/T 1105 .6 5.5-] 22,40] .06 0 [20.231100.3 [38 -
10-27-74695. 36 5L F 5 |1k, 30000,958 13.546k.7| - IMg/T | = | = 4 = | - [ | - s T 162 hiso.d 5.0l 2.8 <] 29 -
u3 3} _= Hea/1]102.5 5.72127.5C1 13,55 O ]20.%¢1100.3(36.50) _-
11-6-72{705.24 120 | 6.6 114,200({9,831 13.37F4.% - Mg/l -1 - - - -1 - -1 - - #3606 !:59.35.c12.8<1] 29§ -
Meg/1} I N PR N .
W1
Y | Meg/iy 4 & 1t
Mgzal
I Meg/1] N D D A
Mg/ L
— Meq/LT |t W ¢ |V —T
— Oy
Meq/L —— | e | e | ——
AN
Meq/11 I P D
T

1/ Ppm equels mg/l up to 7,000 pom.
re2l Egavoreted ot 180°c.
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Table A-18
CHEMICAL ANALYSES Sheet of
Colorado River Water Quality Improcvement Program
Point Source Division, LaVerkin Springs Unit, Utah

Station No. Source #16 Description of Sampling Site USGS Gaging Stetion 9-4050 (&iscontimued) Analysis by
(VITEIN Rivexr &g virgin)
Dissolved
Fleld Solids __Total
Iab 2Cx10 ;4 Tons 4 Cations Anioas ation ]Anion Minor Elements
Date [Lab. |[Temp. et Ip acre- |9
sampled| No. | 9¢/| pit | 25%. |mg/1|foot |Ne [sAR lunits| ma [ x ca | me FOPIFCO3 | @ ]S04 | M3k 001 fmeas) B | F [Fe 1o, | oy
17.2] - Meq/ I 2. 48] 0. 3.00] €.00§ O SO Lo 340 = o
5.17-724241.2(83.0| 8.1 | 820 | s24| 0.7 Ro.1 1.5|Me/1 - - - - - - ) | - |75 % 8.23)] 8.3710.2)0.26 }<.1] 9.0 0.k
20,07 =] Meg/1| 2.53| 0,10 _L.00| 2.02] O | 3.10| 1.58[ 3.25] 0.0
5.26-72M287.21 68.01 7.9 | 850 5501 0.75 P8.M 1.4jMg/1 - - - - - - = - | T.7T] 8.55] 8.26<.1j0.b l<.1]0 0.6
24.5] - Meq/I[ 2.5C]| 0.10] 3.9 _1.02§ 0 | 2.90| 1.62 .22 ! 0.03
6-2-72 1298.2] 76.11 B.0 | 850 | 530] 0.72 P9.4 1.5iMa/1 - - - - - - - = 1 T.7Q 8.50| 8.27«.1jo.b {<.1]12 ]0.9
23.5] - Meq/1] 2.35] 0.1 %.96 1.208 O | 3.i5] 1.20] 3.80] =
6-8-72 thns o =5l 7| Buo | su8| o075 byl 13T | oo | o |- b |- - 1= |T3% 8.60] 8.59<.1f0.35 <11 o.35
22.5| - R Meq/1| 2.05] 0.1 .50} 1.18f 0 | 2.63} 1.52] 3.60( -
6-16-724328.21 7251 751 770 | U06| 0.67 P6.1| 1.2[WefT | - - - - o - - {30l 7.8517.75)<.10.73 |<.1J10 |o0.7
20.0[ - | J_F Meg/L1] 2 WA 0 1 L b5 1,58 2.9611.56 -
7-18-734399.21 68 ql 7.~ | 830 | 9341 0,73 B08.5 - [Me/l = = = - - - 1 - - - 8,63 18,57 {<.110.33}{<,111 -
¥ea/l i
7ol Hen anel el e aetd e enes g B
Meg/1
| Mg/l | T T T e
Mo/ 1
e Mea/L
‘ 7. I e T e s e R e
Meq/L
/L | T T T
Heq/1
_— Mgl —-——_——-—-ry ) —-—y—| -
N Meq/1t _ T o
Mg/
Vea/1
e/l T s S e
Meq/1! _ N T D
Mg /L

1/ Ppm equals mg/l up to 7,000 pom.
2 rlli:\srgporated at 180°¢C.
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tation No., Source #13

Tsble ALQ
CEEMICAL ANATLYSES

Cclcradeo River Water Quality Improvement Program
Point Source Division, LaVerkin Springs Unit, Utah

Description of Sampling Site Northside of river near Mascnary Pler, about

eet downsiream rrca Oid Highway

Sheet

of

Dissolved
Field ¢l ids
Lab ECx10 T]Tons Cetions Anions Minor Elements ppm | Qty. By

Tate {lLab. |Temp. at ppJacre- . 3

sampled| No. | %/F| pn | 25%. {ma/1{foot |{WNa |sAR L o4 iCO3 | ¢y | SOy | NO3 F lre [192 |74 | ooy
-] ] CC 10, iU | 6.50] 18-26] .9-0] = _|

b-19-720R75.2 {382 | 75| 3,630 p.16d 2.96160.1 8.4 o e e deeel el el B v 0.7 0.8 14 ok} - EB
2V P 235115.201 3.80 1 0_ | 9.85] 27.92}13.70,0.03

b-26-72 W284. 475 71 7.6 | 1,780 [3,08d 14.19{59.9 9.8 -~ = - - - | - (I3 1.1 j<.2f 15 [{1.35( - EB
27.74 ~=_ ‘ L.1715.30| 230§ 0| 6.90] 24,54/ 13.80] 0.02. R

-2-72 WP9s.2 {82 0| 7. 5| h,u70 .80 3.81[58.2 8.9 - - - - - - (1.2 L 45.40fb45.29 i.44i.l {<.1{ 15 j1.b} - EB
25,01 = b 08418, k01 2,208 o | 5,50} 17.37]12.70| 0.0k

£_8-72 W313.2 [ 77 7.113,570 3.09!52.4 6,8 - - - - - - 12.3° ¢ 36.60{35.93 ¢.5!0.8 {<.1{ 14 | 0.75{ ~- =B
27.0] - 1,321i5.02] 2.304 O | 7.00} 26,75] 13.50| _ -
B0.6 | 7.1 14,660 12,950 4.05159.3 9.6 |* - (- [ - | = ("= | - |<1.08 49.29( 47.24 1.0{1.0 { <.1{ 1k {0.80f - DIB
37.8| - 5.50129.8¢c] 7.618 G -311 83.00| 3%.25) - | ;
00,0 7.2 12,000 8,029 10.91168.9 - - = - - i - £131.9 pn27.4 3.711.88] <«.1] 25 | - 3/ EER
, . 5.30]3L,70) b.7all 0 | ©.73190.7C] 36.00 _ -~
:%S‘% 2,01 7. [3,100 8,424 11.73/67.17 - - - - - - - - fl1k1.9 [36.5{ L.7{2.8C| <.1] 25 - {12.2 zER
13, - 0.50) 7401 _2.91 L.05} 10,00l : = e

u-6-72“-:l’703.2 7.0 T.212,18 0,357 1.85'%9.3 - - - - - - - - | 21.90] 21.790.6310.52} <.1] 22 | - - ME
s | e e e e e e | e } e } e——

R

2] Ppm equals mg/l up to 7,000 »rr.
ém/‘ Evapo"ated et 180%

3/ Fcur discharge measurements were made on 7-12-72 and they averaged 12.6 cfs.
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Table A- 20
CEZEMICAL ANALYSES Sheet of
Colorade River Water Quality Improvement Program
Point Source Pivision, LaVerkin Springs Unit, Utah

111 Hale,No. LV-101 Description of Sampling Site Analysis by
Dissolved i Cy
Fleld 6 .Solids Total - ﬁ)
Lab ECx10 '27.1- Tons Cations Anions tion [|Anion| Minor Elements ppm |\
at Macre- 9
o | 25%. Img/1lfoot |Ne |saR junits{ va [z { ca % CO3 | c1 |50 | M3 § eofa nlal e |re P1o% [
— Teq/Ti2¢.55(_C.oxl22.50] _&.20 2.601 318,17 19.4G 0.02| g
7-0_| 4,240!2,93¢ 3.98142.8 5.6 &cll - =i == - - - == {2. 3 47.96 {7.18/1.010.7 ;<2138 1 1.3 2
== : [29.12] 0,3%,2%.50| k.00 00,10 | _9.7d 17.1 B
6,9 ] 3,30012,356 3.20]50.0 6.3 |¥g 1y =1 =1 =) - - — | --16.0 K 38.26 [37.00j<.1 1.2 {<.2}25 | 0.9[70
== T;;«_H 152,34 | 2.40j .00 _7.50 15.95 27.3q == -
6.8 18,310l5,60d 7,75!52. 8 8Me/1 I o b 1 1T 0 an -] --la.0foh.2h log.27l2.712.5 j<1i22 | 1.51@.5
== : £.00 17.k3 | 49.04 27.39 -- § -=
6.2 | 8,k6015, 788 7.87!55, - - == -= 1.0 ¥ 26,50 103,7312.7:2.9 l<.1 1.5
-1 : 28,40 - ; -
6.7 18,910i6,113 8.31:55. == =] =--12.0§101.8 ﬁlz.. i1.5 a1 -1 1.5038
== 17,00 | 45.33 25.6d -~ . t -
6.7 1 7,92015,ull 7.4nlsh, g -- [1.0 § 90.88 87.93 2.7:1.5 je.1 (22 | 1.5 138
- nQ, 53 78.i'q 3h == i

22 8.5
16, 112,63018,220 11,271 61,0 == | == 1 oo o0 £133.8 1032.512.% 2. Mi<3 125 | .- éz—_

ce | ome ] oo} o %3357 B33ngliiisccleyiog F oo

€.5_ 112,000i8,374 :1.20l51.

-- == ==} -- 22136,7 |135.6. 5.5 2, 370<,1 125 == B2

1] ] |L|°F1L>|°£E|°|°'°|°.§
B

6 2,13018,521 11.50l61,
—m=— 13,28 | 82.6Y 35.25 _-- -=
6.5_112,28018,539 11,61161, - == == =1 == 1137.6 }135.6[8.0}12,37(<,1 125 ]| ==
_ Mg/l N DR N s D e R
@ﬂ — .
Mg/ 1 i
; Ppm eguals m3/1 up to 7,000 pomo. >/ cemple faken 43 hours after start of Pump Test =,
/ Evepcrated @ "180°¢C. 6/ Semple taken 47 hours after start of Puzp Test sw.
R Kssmnle taken 11 hours end 30 mimites after start of Pump Tes: 2. 1/ Depth fram natural ground service.

L/ sarple taken 25 hours after start of Pump Test i,
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Table A- 21
CHEMICAL ANALYSES Sheet 1 of 2
Colorado River Water Quality Improvement Program
Point Source Divisioa, LaVerkin Springs Unit, Utah

s sll Hole No. LV-102 Description of Sampling Site AdJacent to Block House Analysis by c———
Dissolved ]
Fleld Solids Total
ECx10 " j</ , JTons Cations -, Anions ation |Anion| Minor Elements
at ppmyacre- 4 s
pi_ | 25°C. Img/1|foot |Na CP3FC03 | c1 |SOu | ™03 Ro0gnn B | F [re
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Drill Hole No. IV-102

Table A~21
CHEMICAL AMALYSES

Colorado River Water Quality Improvement Program
Point Source Division, lLaVerkin Springs Unit, Utah
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