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ANNUAL REPORT ON RESULTS OF MAMMOTH COMMUNITY
WATER DISTRICT GROUNDWATER MONITORING PROGRAM
FOR OCTOBER 1995-SEPTEMBER 1996

INTRODUCTION

In Summer 1992, the Mammoth County Water District contracted
for the drilling of five new test wells in Mammoth Lakes. One of
these wells (No. 15) was converted to a supply well and pumping
began on an emergency basis in Summer 1992. In December 1992, the
California Department of Fish and Game filed an action against the
District in Superior Court. Concerns were expressed by the
Department about the potential impact of pumping of these wells on
wildlife, vegetation, and fishery resources of Mammoth Creek and
the Hot Creek headsprings, which is located downstream of the
District wells. Kenneth D. Schmidt and Associates completed a
hydrogeologic evaluation (July 6, 1993) on behalf of the District,
to respond to these concerns. In August 1993, a settlement
agreement was made between the Department and the District. As
part of this agreement, the District was to:

1. Conduct routine monitoring in all District supply and

monitor wells.
2. Install a new monitor well tapping consolidated rock at a
location south of the District office.
3. Conduct monitoring in the new monitor well.
4. Prepare an annual interpretive report on the results of

groundwater monitoring for the water year.



¥}

Data available to the District from Wells SC-1 and SC-2 (part
of the Long Valley hvdrologic monitoring program) were to be
included in this evaluation. This report comprises the fourth
annual report pursuant to the settlement agreement. The Mammoth

County Water District is now the Mammoth Community Water District.

SUMMARY AND CONCLUSIONS

The District pumped 927 acre-feet of water from eight supply
wells during the 1996 water year. This was 25 percent less than
during the previous water vear. A comprehensive water-level
monitoring program was conducted for District supply wells and
monitor wells. 1In addition, water-level measurements were avail-
able for two other monitor wells east of the District wells, and
flow measurements were available for a spring at the University of
California Valentine Reserve.

Water levels in most shallow wells tapping the uppermost
glacial till strata rose significantly during 1996, during and
following a period of high runoff in the watershed. Groundwater is
generally present in the uppermost strata only in the westerly part
of the area, in the meadow and near Mammoth Creek. Water levels in
most of the monitor wells tapping the consolidated rock rose sub-
stantially during the 1996 water vyear. A water-level elevation
contour map was prepared for September 1996. This map and other
information indicates that the extent of the cone of depression due
to pumping of District wells was limited in size, and did not

extend to the easterly District monitor well (No. 24).
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The results of water quality monitoring indicate no signifi-
cant changes during the water yvear, compared to previously.

The results of the 1995-96 monitoring indicate that District
pumping did not influence Mammoth Creek streamflow or the spring at
the Valentine Reserve. In addition, water-level declines due to
pumping did not extend beyond the vicinity of the well field. Thus
there was no influence on the Hot Creek headsprings, which are much
more distant then the monitor wells utilized for the District

monitoring program.

WELL CONSTRUCTION DATA

Figure 1 shows locations of District wells, a private supply
well, a subsurface geologic cross section, two other monitor wells
to the east (SC-1 and SC-2), and the spring area at the Valentine
Reserve. Table 1 summarizes construction data for the District
supply wells. All of these wells tap consolidated rock, primarily
basalt and scoria layers, and some also tap interbedded glacial
till and conglomerate. Well No. 1 has been in service since the
1970's. Wells No. 6 and 10 have been in service since 1988. These
three wells are termed the "earlier" District supply wells in this
report. Well No. 15 was first put in service in July 1992 on an
emergency basis. Well No. 18 was put in service in September 1994.
Wells No. 16 and 20 were put in service in March 1995, and Well No.
17 was put in service in June 1995. Wells put in service in 1992-
95 are termed the "newer" District supply wells in this report.

Wells No. 2, 3, 4, 5, and 7 (shown in Figure 1) were not put in
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6
service because of low well yields. Wells No. 2 and 3 were
subsequently destroyed, whereas the other wells were converted to
monitor wells.

Table 2 summarizes construction data for District monitor
wells. Five of these wells (No. 5A, 14M, 19, 21, and 24) are deep
and primarily tap water in fractured volcanic rock. Well No. 7 is
a deep well located south of the basalt flow and taps water in a
glacial morraine near Sherwin Creek. Well No. 11 is a deep well
located south of the basalt flow and taps water in glacial till and
granitic rocks. Well No. 5M taps water in the shallow fractured
volcanic rock, just beneath the glacial till. The remaining moni-
tor wells are shallow and tap groundwater in the uppermost glacial-

till.

SUBSURFACE GEOLOGIC SECTION A-A'

Cross Section A-A' was developed during a previous evaluation,
and was updated (Figure 2) by adding more recent water-level data.
The locations of wells used for this section are shown in Figure 1.
Cross Section A-A' shows that the uppermost till layer and volcanic
rocks are continuous along the section. Groundwater has been found
in the uppermost glacial till layer only in the vicinity of Dis-
trict Wells No. 1, 4, 6, 10, 11; 12, and 15. Most of these wells
are either in the meadow or near Mammoth Creek. Water production
in the District supply wells is from highly fractured rock, often
scoria layers, and sometimes from interbedded glacial till. The

intervening less fractured rock probably acts as local confining
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Figure 2 -
Subsurface Geologic Cross Section A-A'

(In Pocket)
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layers. At Well No. 24, water was not found in the upper part

Q
th

the basalt or in either of the till lavers. Water in this well is
in a fractured scoria layer. A lost circulation zone present in
this well may influence the water level. 1In September 1996, there
was a fairly uniform water-level slope (about 215 feet per mile)
from Well No. 1 to No. 19 to No. 24. The water-level slope between
Well No. 24 and SC-2 (farther east) was much less, only about 15

feet per mile.

DISTRICT PUMPAGE

Ppumpage records for District supply wells are provided in
Appendix A. Table 3 shows monthly pumpage from District wells
during the 1996 water year. The total pumpage was 927 acre-feet,
or 75 percent of that for the previous water year. Of this, 610
acre-feet were from Well No. 10, 121 acre-feet were from Well No.
17, 91 acre-feet were from Well No. 20, and 78 acre-feet were from
Well No. 15. The remaining District pumpage (27 acre-feet) was
from Wells No. 6 and 16. An additional 97 acre-feet of pumpage was
measured between June 14 and September 30, 1996 from the Snow Creek
Golf Course Well (in the general vicinity of Well No. 14M). This
well is owned by Dempsey Construction and used to supply the golf

course.

WATER LEVELS

District Supply Wells

Water-level measurements (static and pumping) for District
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supply wells are provided in Appendix A. Water-level hydrographs

for the earlier wells (No. 1, 6, and 10) are provided in Appendix

B.

New Wells

Figure 3 is a water-level and pumpage hydrograph for Well No.
15, extending back to when it was initially put in service in July
1992. The static water level fell about 80 feet after several
months of pumping, and norﬁally ranged from about 260 to 280 feet
during periods when the well was being significantly used. 1In Fall
1996, the depth to water in Well No. 15 was about the same as in
July 1994. Depth to water in Well No. 15 appears to be influenced
primarily by the previous pumping history of the well and recharge.
During periods when the well has not been used much for supply

(i.e., November 1995-May 1996), the water level has substantially

Figure 4 is a water-level and pumpage hydrograph for Well No.
ié. The water level in this well changed substantially after the
casing was installed {(July 1994) and after the pump was installed
(February 1995). After the casing was installed and prior to the
pump installation, an access tube was not in the well, and the
measurements during that period were apparently affected by
cascading water. The measurements for July 1994-early February
1995 are thus not considered representative. During heavy pumping
periods of Well No. 20, the static level in Well No. 16 has been

about 12 feet lower than during periods of lower pumping of Well
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No. 20. Overall, static levels in Well No. 16 have been relatively
stable since 1992.

Figure 5 is a water-level and pumpage hydrograph for Well No.
17. Measurements in early 1995 indicated that the water level
apparently rose about eight feet, probably due to recharge. The
water level in Well No. 17 appears to be influenced by pumpage of
Well No. 20. During operational periods of both of these wells,
the static level in Well No. 17 has been about four feet lower than
during periods of little pumpage. The shallowest depth to water
yet measured in this well was in January-February, 1995. During
November 1995-September 1996, the water level in Well No. 17 gradu-
ally rose, except during some pumping periods in Summer 1996.

Figure 6 shows water levels and pumpage for Well No. 18. The
overall trend for this well during non-operational periods has been
a slight water-level rise. During pumping periods, the static
level averaged about ten feet lower than during non-pumping
periods. In July 1996, the water level in Well No. 18 was the
shallowest yet measured in this well. The water level in Well No.
18 fell about five feet during July-September, 1996. probably
partly due to pumping of Well No. 10.

Figure 7 is a water-level and pumpage hydrograph for Well No.
20. The water level in this well may be somewhat affected by
pumpage of Well No. 17. However, the main reason for water level
variations in Well No. 20 is pumping of the well itself. The
shallowest levels in Well No. 20 to date were in February 1995.

The water level in this well in June 1996 was within one foot of
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the shallowest level vet measured.

Earlier Wells

Water-level and pumpage hydrographs for Wells No. 1, 6, and 10
are provided in Appendix B. The static water level in Well No. 1
has ranged from about 180 to 200 feet during low pumping periods to
an average of about 270 feet during heavy pumping periods (i.e.,
August 1994). In June 1996, depth to water in this well was about
178 feet, or the shallowest measured since 1990. The static water
level in Well No. 6 has ranged from less than 30 feet during low
pumping periods (after September 1995) to more than 160 feet during
heavy pumping periods {(August-September, 1994). After April 1996,
the static level in this well was at or above the land surface.
The static water level in Well No. 10 has ranged from less than 30
feet during low pumping periods (July 1995) to more than 160 feet
during heavy pumping periods (Summer 1993). The combined pumpage
of Wells No. 6 and 10 was about 93 acre-feet more during the 1996
water year than the previous year, and almost all of this was from
Well No. 10. The static level in Well No. 10 could not be measured
after June 1996, due to heavy pumping of the well in July-Septem-
ber, 1996. Depth to water in Well No. 10 was 15 feet in early June

1996, the shallowest measured since 1991.

Deep Monitor Wells:

Water-level measurements for monitor wells are provided in

Appendix C, and supplementary water-level hydrographs are provided



in Appendix D. Transducers were installed in four of the deer
monitor wells (M-14, No. 19, No. 21, and No. 24), and continuous
water-level measurements commenced in December 1995. Well No. 52
is located between Well No. 1 and the Valentine Reserve North
Spring (Figure 1). Measurements for Well No. 5A indicate that
depth to water has ranged from near the land surface to about 6
feet. The water level began to rise in December 1995, and in May
1996, the water level was equal to the shallowest of record. Well
No. 7 is located in the Sherwin Creek campground, about one and a
third miles east of Well No. 6. Measurements for Well Nc. 7 indi-
cate that depth to water has ranged from 244 to 288 feet. The
influence of recharge during 1994, 1995, and 1996 is apparent. The

shallowest water level of record

.

n this well was measured in Sep-
tember 1996. The water level in this well appears to be primarily
influenced by recharge from Sherwin Creek.

Well No. 11 is located in the meadow area, about one guarter
mile south of Well No. 10. The water-level measurements for Well
No. 11 indicate the deepest level (51 feet) in May 1993 and the
shallowest level (near the land surface) in late 1995 and most of
1996. The water level in this well is influenced by pumping of
Wells No. 6 and 10, and surface flow, particularly in the Bodle
Ditch, which passes through the meadow area. The water level was
deepest during drought conditions and heavy pumping of Wells No. 6
and 10. The shallowest water level occurred during wet years and
less pumping of Wells No. 6 and 10. Well No. 14M is located about

two-thirds mile east of Well No. 15. The manual water-level
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measurements for Well No. 14M indicate that the depth to water
normally ranged from about 350 to 360 prior to June 1995. In 1995,
the water level in this well rose almost 50 feet during May-August.
This was primarily associated with recharge and the reduction in
pumping of Wells No. 6 and 10. During April-July, 1996, the water
level in Well No. 14M rose about 60 feet. This was primarily
associlated with recharge and the reduction in pumping of Well No.
6. In July 1996, depth to water was 266 feet, or the shallowest of
record. The water level in this well shows the influence of
recharge and pumping patterns of Wells No. 6 and 10, and the Snow
Creek Golf Course well. Transducer measurements that are consi-
dered reliable are available for M-14 for December 1, 1995-May 5,
1996 and September 13-30, 1996. These measurements (Appendix D)
indicate no drawdown due to pumpage of District wells in 1996.

Well No. 19 is located about four-fifths of a mile east of
Well No. 1. Based on manual measurements (Figure 8), the water
level in Well No. 19 has ranged from 320 to 345 feet deep. During
the 1996 water year, depth to water usually ranged from about 325
to 335 feet. From September 1995 through September 1996, depth to
water in this well was relatively constant. Transducer readings
that are considered reliable are available for this well for
December 1, 1995-August 20, 1995 (Appendix D). These measurements
indicate a response to recharge in the spring and early summer, and
no response to pumpage of District wells. Well No. 21 is located

about three fourths of a mile east of Well No. 20. Based on manual
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22
measurements, the water level in Well No. 21 (Figure 9) has ranged
from about 240 to 370 feet in depth. The water level in this well
rose about 30 feet during the first two years of record,.rose
another 75 feet during the 1995 water year, and rose about 43 feet
during the 1996 water year. Most of the rises occurred in the
spring and early summer and are attributed to recharge. In Septem-
ber 1996, the water level was the shallowest yet measured, or about
130 feet above the level measured in October 1992. Transducer
measurements that are considered reliable are available for Well
No. 21 from December 1, 1995-April 15, 1996 and September 14-30,
1996 (Appendix D). The water level in this well has indicated no
response due to pumping of District wells. Well No. 24 is located
about one mile east of Well No. 19. Figure 10 is a water-level
hydrograph for Well No. 24, based on manual measurements. Measure-
ments for this well began in Summer 1993, and depth to water has
ranged from about 372 to 392 feet. The water level rose ten feet
after early December 1995, to the shallowest depth yet measured in
September 1996. Transducer measurements that are considered
reliable are available for Well No. 24 for December 1, 1995-April
12, 1996 (Appendix D). The water level in this well obviously
responds primarily to recharge, and no influence of District
pumping is apparent.

Water levels in Wells No. 19, 21, and 24 rose significantly
during water years 1995 and 1996. The best explanation for the
historical water-level variations in these wells is due to the

amount of recharge, which is primarily related to climatic pat-



23

1896

$
<

H
s34

IR RER

iz
1593

y¥sidlsiiiz

Ty
i

[ EEE)

¢
H

240
250
260

=3
Q bal
bl

(19e3) ze3eM 03 Yadeq

350
360
370 5
38

21

FIGURE 9 - WATER-LEVEL HYDROGRAPH FOR WELL NO.



Depth to Water (feet)

| ey

i I -

IS ERIIRERY]
s

R
R v¥updlsedas 8485955082 882344
L1Y 95

R==nE
§83808%2
10 93

FIGURE 10 - WATER-LEVEL HYDROGRAPH FOR WELL NO. 24

k44



ac

terns. Water levels in these wells rose during and following wet
periods. 1In contrast, water levels in these wells temporarily fell
during dry periods. Some operational problems were encountered
with the transducers, primarily associated with large water-level
rises in the spring and early summer and battery failures. This ex-
perience should allow better records to be obtained in the future.
Figure 11 is a water-level hydrograph for SC-1, which taps
groundwater in the upper part of the basalt east of the District
wells. The water level in this well generally fell from June 1983
through early 1993.° Then later in 1993, 1994, 1995, and 1996 the
water level rose temporarily due to recharge. The largest recharge
event shown by these measurements was in Summer 1995, the second
largest was in Summer 1983, and the third largest was in Summer

1996. The shallowest water levels measured were in June 1983 and

Figure 12 is a water-level hydrograph for SC-2, which taps
groundwater in the deeper basalt near SC-1. Some recharge was
indicated in 1993, 1994, 1995, and 1996. Comparison of the hydro-
graphs for SC-1 and SC-2 indicates that water levels in the two
wells fluctuate similarly. However, the water-level rises are less
in the deeper monitor well than in the shallower monitor well, as
would be expected if the rises are mainly due to recharge, the
source of which is from the land surface. The water level in SC-2
in September 1996 was 49 feet lower than the shallowest level,
which was measured in June 1984. This pattern is very different

from that of any well in or near the District well field. Water-
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28
level variations in SC-1 and SC-2 are not indicated to be due tc¢
District well pumpage, based on the water-level hydrographs for

Wells No. 19, 21, and 24 and other evidence.

Shallow Monitor Wells

A water-level hydrograph for Well No. 22 is provided in Figure
13. Pumpage of nearby Well No. 15 is also plotted on this figure.
The water level in Well No. 22 is not related to pumpacge of Well
No. 15, which taps groundwater in the deeper consolidated rock.
This shallow well has only had water in it during or following
significant runoff (Figure 14). Well No. 22 was dry until June 17,
1993 and during 1994-early 1995. Depth to water in this well rose
about 12 feet during May-July, 1995, due to recharge corresponding
to high flows (exceeding 40 cfs) in Mammoth Creek. In 1996, the
water level in Well No. 22 rose about five feet, between January
ané June, and then stayed relatively constant, until September,
when the water level fell about two feet. The water level in this
well responds primarily due to recharge from Mammoth Creek stream-
flow, as opposed to pumping of Well No. 15.

A water-level hydrograph based on manual measurements for Well
No. 23 and pumpage for nearby Well No. 1 are shown in Figure 15.
Depth to water in Well No. 23 has ranged from about 5 to 16 feet
during the period of record. The shallowest water levels were in
the spring and early summer of 1993, 1995, and 1996. Depth to
water in this well is not influenced by pumpage of Well No. 1

’

which taps groundwater in the deeper consolidated rock. Well No.
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23 is located relatively close to Mammoth Creek and is clearly
influenced by recharge from streamflow (Figure 16), and possibly
from other local sources of recharge. There were temporary water-
level rises of about ten feet in Well No. 23 in both 1993 and 1995,
due to recharge. From December 1995 through June 1996, the rise
was about eight feet. After the peak monthly streamflow in June
1996, the water level in Well No. 23 fell about five feet. On
August 1, 1996, a float-type continuous water-level recorder was
installed in Well No. 23. Some problems were experienced with this
recorder during August, but reliable measurements were obtained in
September. A detailed hydrograph for September is provided in
Appendix D.

Water-level hydrographs for the remaining shallow monitor
wells are provided in Appendix D. Well No. 4M is located in the
meadow area east of District Wells No. 6 and 10. The water level
in this well rose during 1993, 1995, and 1996, due to significant
surface water flow in the meadow. Depth to water fluctuations in
this well have followed patterns of Bodle Ditch flows, rising
during periods when flows are present in the ditch. In June 1996,
the water level in this well was the shallowest water level since
1988.

Well No. 5M taps the shallow volcanic rock and no water was
observed in the overlying glacial till at the time of drilling.
Depth to water has ranged from about 2.5 to 9 feet. The shallowest
levels have been in the spring and early summer, and the deepest in

the summer. In 1996, the water level began to rise in January and
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the shallowest water level was in early Mav.

Well No. 10M was dry from October 1992 through June 10, 1993,
Some water appeared in this well during June 17-August 19, 1993,
and during June 6-June 20, 1996. The well has otherwise been dry
since late 1992. This well is adjacent to District Well No. 10,
and the water level is primarily influenced by pumping of this well
and also by local recharge.

Well No. 11M is located in the southwest part of the meadow
area near the Bodle Ditch. Water levels in this well have seasonal
fluctuations, corresponding to flows in the ditch. The shallowest
water levels have generally been in June-July. Water levels gradu-
ally declined during 1989-92, but rose significantly in 1993, 1995,
and 1996. In 1996, the water level began to rise significantly in
April, and the shallowest level yet measured (about four feet deep)
was in June.

Well No. 12M is located in the western part of the meadow
area. The water level in this well responded significantly to five
recharge events (1989, 1990, 1993, 1995, and 1996). The water
level was below the bottom of this well from October 1992 through
June 10, 1993, and from December 1993 to April 1995. 1In 1996, the
water level in this well began to rise significantly in April, and
reached the shallowest level of record in June. The water levels
in all four of the shallow wells referenced thus respond signifi-
cantly to recharge, often associated with flow of nearby surface

water.
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Water-Level Elevation Contours

Figure 17 shows water-level elevation contours for mid-
September 1996. The hydrologic boundary is shown north of Wells
No. 1 and 5A and south of Wells No. 16, 17, and 20. This boundary
is believed to be present only west of a line connecting Wells No.
14M and 21. A cone of depression was evident due to pumping of
District Wells No. 10 and 15. This cone of depression did not
extend east of Well No. 19. The overall direction of groundwater
flow in September 1996 waé similar to that shown in the previous
three annual reports. This map shows only the horizontal component
of groundwater flow in the basalt and interbedded glacial till.
Other evidence (i.e., water levels in SC-1 and SC-2) indicates that

there is also significant downward flow of groundwater in the area.

CHEMICAL QUALITY AND TEMPERATURE OF GROUNDWATER

The results of chemical analyses and temperatures of water for
the supply wells and monitor wells during the 1996 water year are
provided in Appendix E. The analyses for the supply wells are for
water samples collected in June and early July. The shallow
monitor wells were sampled in early September, and most of the deep
monitor wells could not be sampled, because transducers had been
installed in the wells to continuously measure water levels. The
coldest water (53°F or less) has normally been from shallow monitor
wells in the meadow area and in water from the supply wells tapping
consolidated rock, south of the hydrologic boundary. 1In contrast,

the warmest water (60°F or greater) normally has been from the
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wells tapping consolidated rock, north of the hvdrologic boundary,
closer to the known area of relatively shallow geothermal water in
Mammoth Lakes. The lowest electrical conductivity values {less
than 200 micromhos per centimeter at 25°C) have normally been for
shallow monitor wells and Well No. 11. The highest values (greater
than 430 micromhos) have been for wells tapping the consolidated
rock in the western part of the area. There is no evidence of
significant changes in chemical quality or temperature of well
water during water vear 1996, compared to previous information in

the earlier annual reports.

MAMMOTH CREEK STREAMFLOW

Records of streamflow at the outlet from Twin Lakes and the
01d Mammoth Road crossing during the 1996 water year are provided
in Appendix F. The mean monthly flow at the 0l1d Mammoth Road
crossing ranged from 9.7 cfs in November 1995 to about 101 cfs in
June 1996. In 1996, the flow at the 01d Mammoth Road crossing
began to rise significantly in late April, and the highest flows
were during May 14-22 and June 4-18.

Average daily flows are plotted in Appendix F for both
stations for each month during the 1996 water year, except for May
and June. During these two months, flow at the Twin Lakes outlet
exceeded the accurate measuring capability of the gage. A compari-
son of these daily flows indicates that ‘the streamflow at the 01d
Mammoth Road crossing normally equaled or exceeded that of the Twin

Lakes outflow. During most periods, the flow was greater at the



downstream station, by from about several cfs *to up to 10 cfs.
This downstream increase in flow is attributed to inflow from
ungaged tributaries below the Twin Lakes outlet and from ground-
water flow entering Mammoth Creek. Historical records indicate
that during the summers of drought vyears, there was 1little
difference in streamflow between the two stations. There has never
been a significant downstream decrease in streamflow between the
two stations. This information indicates that pumpage of District
wells did not influence Mammoth Creek streamflow during the 1996

water vear.

VALENTINE RESERVE SPRINGFLOW

Rates of flow of the main spring at the University of Cali-
fornia Eastern Sierra Valentine Reserve are provided in Appendix G.
Figure 18 shows the variations in springflow during May 30-Septem-
ber 30, 1996. Pumpage from the closest District Wells (No. 15,
16, and 20} that were pumped during this period is also shown in
this figure. The springflow in early June was about 80 gpm. By
mid-June, the flow had decreased to about 55 gpm, and the flow then
decreased slightly until early July. The flow then increased some-
what, and was relatively constant during August and September.

Well No. 15 was pumped primarily in June, August, and early
September. Well No. 16 was pumped primarily in May, and Well No.
18 was not pumped during the 1996 water vyear. Well No. 20 was
pumped primarily during July through early September. Careful

examination of Figure 18 indicates that the variation in total
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pumpage from Wells No. 15, 16, and 20 {(the closest new Distric*
supply wells that were pumping) does not correlate with the
springflow. For example, when the total pumpage of these wells
increased in late July and August, the pattern of springflow
continued as before. 1In late September, when the total pumpage of
these wells decreased significantly, the springflow did not change
significantly. 1In addition, pumpage of the individual wells does
not correlate with springflow. For example, when pumpage of Well
No. 20 increased in late August, the springflow stayed the same.

Springflow measurements for the four-year period of record

(Figure 19) indicate that the pattern of springflow is related to

Q

runoff. In 1993, 1995, and 1996, springflow was lowest in July or
August, and then increased near the end of the water year. This
could have been due to lower air temperatures, which would result
in decreased evapotranspiration of water by plants in the area.
Another possible factor is increased runoff from higher land on
Mammoth Mountain. There was no noticeable impact of District
pumping during the 1996 water year on springflow at the Valentine
Reserve. This is consistent with monitoring results during the

previous three years.

DATA EVALUATION AND INTERPRETATION
Water-level hydrographs for the monitor wells tapping the
uppermost glacial till strata and consolidated rock in and near the
District well field indicate relatively constant or rising water

levels during the 1996 water vyear. Substantial recharge was
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indicated during the 1995 and 1996 water vears, coincident with
substantial runoff in the Mammoth Creek watershed. This recharge
is indicated tco have been more than in the 1993 or 1994 water
vears, by the larger water-level response in the monitor wells
during 1995-1996 compared to previously. Water-level hydrographs
for Wells No. 7, 21, 24, and SC-1, east of the District well field,
also indicate substantial rises. Recharge was indicated to be the
primary factor influencing water-level trends, except for some
active District supply welis. Significant water-level declines due
to pumping have only been observed in or near the pumped wells
themselves.

The water-level elevation contour map for September 1996
confirms that the cone of depression due to pumping of District
wells 1is localized, and does not extend east to Well No. 24.
Recause the water levels in the consolidated rock are well below
the channel of Mammoth Creek, there is no apparent impact of
District pumping on streamflow. This was confirmed by the Mammoth
Creek streamflow measurements upstream and downstream of the well
field. Water levels in the most westerly deep wells (No. 5A, 16,
18, and 20} that are closest to the Valentine Reserve were rela-
@ively stable or rose during the 1996 water year. Springflow
measurements at the Valentine Reserve indicate much larger flow
during 1995-96 than in 1993-94, due to higher runoff during the
later period. There has been no impact on flow of the springs at
the Valentine Reserve or on the flow of the Hot Creek headsprings

due to pumping of the District supply wells.
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APPENDIX A

PUMPAGE AND WATER-LEVEL DATA
FOR DISTRICT SUPPLY WELLS
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APPENDIX B

PUMPAGE AND WATER-LEVEL HYDROGRAPHS
FOR EARLIER SUPPLY WELLS



(Pumpage (mg)

0z

oY

09

08

001

T "ON IT7dM ¥04 HAVYDOOYUAH HOVAWNA NV THAHT-YILVM
@\m‘u_ ‘ mo 61 |§In_
RS 2EZE FERLFESERE
- i TT 71T
Tt T
= - SR -
65111 =
— = v‘\‘ i R
— - ——08z
E ol e
= = He b gt — —
- = f 7% 1092
Tl EAN
= Tjove
\ ‘ -
o EE
0CT
o) —- - P Tjooz
= - 1= 1= {==
- L= S

(133d) ¥IIVM Ol H1dIq



Pumpage (mg)

< -

e o

1596__

SYFsdaseardts

H

139

2

TS

]

1994

Lo -

RN TR RN R A N TR Y

(3993) 103em 03 y3ideqg

: [HAH
I
W : ,
i
: T X
; ] i :
indan TITTT i
Lo L
e : I
T L1 I e
HERN! - s S5 1T el
i v
_., PR I I Ry
L [ -
b T o
[ | T i
o °
2 5 3 = ] e R @ s

WATER-LEVEL AND PUMPAGE HYDROGRAPH FOR WELL NO. 6



Pumpage (mg)

(=3 =3 = o

(=3
2 3§ & & =
[N

I T

| s B

[RESRERRREE

£

$§337553 45
292

k4

H

10
20

110

2
130 —
140.
150
160

(=3 o i= (=]
3 = S o

(1993) 1e3wm 03 yadeq

15.96

10

1595 __

1594

LEVEL AND PUMPAGE HYDROGRAPH FOR WELL NO.

WATER-




APPENDIX C

WATER-LEVEL MEASUREMENTS
FOR MONITOR WELLS



. [ 7 [
96'LiE- [65°L €TLL__|esove_ |ev'oze- (29992~ [sTv  |viv 00y sV'lz-  |eoeve- |8l 000 8¥'6l- uiy
69°78¢- [1Z'51- 698 |8L'BZ-  [80°SEe- |svize- |l59Z-  |90vZ-  |00°0 00z |sg'svz- (18 |viE- Ze'le xep
0Ll [S6'bL-  |p9'6L-  |e€'6S2-  |@clze-  |LL'66Z- |98'WL-  |6Z°9L-  |8S0 1L9z- [19'skz- loL'e szz- 9z've- ueapy
86’16~ |zeZl-  [18'8/- |e80vz- |9z 926~ |158JZ- |6Sch-  |lv9k-  |00© 00/z- _ |egevz- |08'G- 89Z-  |6L€Z- |96/L/0L
/1zie- |pi'zh- (1861 |evlbe- |BO'SES- |v8TiZ- lzlLL-  |/8SL-  |000 007Z-  |es'eve- |6L9- 182 6922-  |96/6L/6
Zezie- |vOTL-  [5.8/-  |69'Lvz- |L0'SZe- |6GLiz- |9§ L |viSL- 000 007z~ |8l€bz- [18'9-  |69C- 6222~ |96/Z4I6
1611-  |v98s-  |/8\vz- |zv'gze- |62692- |LELi-  |58SL- 000 0072 |s6evz- |sL9- |29z 1022~ |96/9/6
\5Z/e-[8524-  |eeel-  |evzwe- |\w'9Ze- |zL'04Z- |L90L- _ |pzsh- 000 00/z-  |16¥bZ- [89°9- \5z-  |evilz- |96izeB |
vlzie- _|bz'8s- |sozbe- |le9ze- |1€0/Z- |88 6" 19— {000 002~ |SiSbe- |v9'9-  |lve-  |ze iz |96/SL8
vOELE- |€SLl-  |/8'8/- |8GEbZ- |Ib2ee- |280.C- |168- 10vi- 000 00/z-  |80'Skz- |19 ez L1z |96/6/8
LE€/8- |vZLl- 1681~ |z0wbe \Zviz- l68'l-  |622L- 000 00/z- _|/6vve- |ev'e-  |2€2-  |es0z-  |96/L/8
ev'ele- [SL'VL- |665'8/-  |8Lvbz-  |98bze- |L569Z- |8l L WEL- 000 00/2- 1L she- |6v'e- \z- levioz-  |96/SziL
€8°€/E- |€00)- |68/~ |el'She- |ee 926~ |25°992- |ivL- se'el-  |o00 007z- |zosve- |12 9" 561" 8L°0z-  |96/L4L
6L viE- |26 118l |selvz- |ee'9ze-  |sveiz- |vO9 8ELL- 000 00/z-  [sL'ove- |zL'9- |68 k- oL0z-  [96/Li/L
65V |Iv6- $8'8L- |vO'9vz- |6 9ze- |8/8iz- |s6t- 189 00¢ 00/z-_ |izove- [86S-  [99t- €861 |96/5/L
oLvie- |1l6 206/~ |s8'9vz- |S5'9ZE- [19G8Z- |98b- |68 00°€ 0072 l6G9ve- le6'G-  IGL- v9'6L-  |96//2/9
656~ |68 €e'8/-  (8v'ive- |evOZe- |9688z- |Seh  |pL 00y LSz |ZLb'8ve- |vSS-  [6bL-  |8v'6l- _ |96/02/9
18°G/e- |8l 8- 6L Ll |co8ve- |s6bZe- |evebe- |ev b |26 00y €L1z- |le8pz- 625 |80)- LL6L-  |96/11/9
159le- |684- [06L-  [sv'Bbe- |/ZL'Sze- |eLLOE- [/Gv- |8l V- 0% ol'6z-  |vEBVZ- |e0S-  /80-  |6¥6L-  |96/9/9
Tl |vll- 816/~ |L6VSZ- |LETEE- |IpBLE- |650Z-  |ZL 6L~ |000 0022 8.z 000 oz'lz-_ |96/z/s
VEBLE- |S610L-  [/€18  |pb'S9e- |GpSee- |vhlze-  |/S'92- |90z |000 00/2- oLv- 820 16°9Z-  |96/1ZIE
L1008~ |9vOL-  [IEe8-  |z8's9z- |GL9ze- lswize- |esoz-  |16€z-  |000 00/c-  |SG8pZ-_|SCS- v0'Z- 96/62/Z
8,08¢- |90'LL- |6z°€8- _ [Ib69c- |8zEEE- [1/'9ze- [169Z-  |s6€z-  |000 |00z 825 |96°1- zele- |96/8rz
15186~ _|BLvL- _ |6G€8-  |\bziz- |IbvEE- |vevze- |6l ¥Z- |L62z- |00 00'1Z- 609 192 S9°08-  |56/822)
62286~ _[1ZSl-  |zeZ8-  |8l'Glz- |LlIzZe- |v§Sze- |evez-  |s0Ze- 000 00/z- |l0Svz- |leg  |28T- 86'62- _ |S6/L/Z)
Zvzee- |/051-  |ss’l8-  |y0'Biz- |LiSze- [llvZe- |88iz- |v9lz- 000 00'/¢-  [e6vbz- |zv'e- |8z Sp'62-  |G6/0E/LL
67286~ [e8'vl- 6018~  |256/Z- |le9ze- |1l 9ee- |6b bz~ |Sb bz~ |000 007z lelvve- |sv'e-  |v6e ze6z-  |s6/zaiit
vLZ8e- [1/yl-  [1€'08- |80°Glz- |L1'9zE- |86vze- |v6O0Z- |80z 000 007z-  |ISvvz- |sver S6Z- |06 |S6/9L/LL
L1Z8e- |6SvL- |ec6.-  |ez9le- |e0'9ze- |ISvze-  |8s0z- |6y 0z~ |00 00/2-__|6.%b2-_|6V'9- v6Z- vS'82-  |S6/6/LL
vzz8e- [2Swl- (1264~ [8L6lz- |eeoge- |/6°€ze- |ev0Z-  |920Z-  |00°0 00/Z-  |€0Ghz- |eS 9 862 $6°/2-  |S6/2lLl
61286~ |ze'vi- |8z6L-  |oL'€8Z- |l€9Ze- |zvece- |8z 0z |S002- 1000 002~ |WwSbe- [299-  |90¢€- €8'/Z-  |S6/92/0L
12286~ |8Evi-  [816-  |lz€8e- |sz9ze- |p9cee- |GL 0z |186L-  |000 00/z- |z6'sbe-  |69°9- viE- $8'/z-  |S6/6L/0)
G6'186- |62 i~ €2€8Z- |Sb'Oze- [8L1Ze- |v66L-  |2G6L- _ |000 0072Z-__[logve- |19°9" vLE- 16'92-  |S6/ELIOL
65286~ |Sv€l-  |ec i~  |8/v8Z- |l9€ee- |sv8le- |/G6L-  |LL6L-  |000 00'/z-_|s8'9¥Z- 950 g0'e- ¥Z'9Z-  |S6/v/0L
YZUSM | €ZNSM | ZZ1BM | Lz 119M | 61 1IBM | IPL I19M | INZL IIPM [ WLL IIPM] L1 1IPM | WOL IIPM | Z1I9M | NS I19M | VS I19M | P IIsmM | 93eQ

(9661/d3S-5661/190) VLVA 13A3T 1T13IM HOLINOW LOIN1SIA HILYM ALINNIWWOD HLOWWVYIN



APPENDIX D

SUPPLEMENTARY WATER-LEVEL
HYDROGRAPHS FOR MONITOR WELLS
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Well #14 Data Logger
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APPENDIX E

CHEMICAL ANALYSES OF WATER FROM DISTRICT WELLS
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APPENDIX F

MAMMOTH CREEK STREAMFLOW
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APPENDIX G

VALENTINE RESERVE SPRINGFLOW



valentine springs 1996

Date End of interval Discharge

(gpm)
30-May instantaneous 82.2
31-May instantaneous 741
1-Jun instantaneous 741
2-Jun instantaneous 67.4
3-Jun instantaneous 66.7
4-Jun instantaneous 63.2
5-Jun instantaneous 63.2
6-Jun instantaneous 60.0
7-Jun instantaneous 60.0
8-Jun instantaneous 56.1
9-Jun instantaneous 60.0
10-Jun instantaneous 56.6
11-Jun instantaneous 56.6
12-Jun instantaneous 545
13-Jun instantaneous 54.5
14-Jun instantaneous 55.6
15-Jun instantaneous 57.0
16-Jun instantaneous 57.0
17-Jun instantaneous 56.0
18-Jun instantaneous 55.0
19-Jun instantaneous 54.0 instantaneous measurements are the average of
20-Jun instantaneous 54.0 ten time measurements into a 10 galion bucket
21-Jun instantaneous 54.0
22-Jun instantaneous 54.0
23-Jun instantaneous 53.0
24-Jun instantaneous 53.0
25-Jun instantaneous 53.0
27-Jun instantaneous 53.0
28-Jun 6:00 53.5
28-Jun 12:00 53.6
28-Jun 18:00 53.3
29-Jun 0:00 53.2
29-Jun 6:00 53.3
29-Jun 12:00 53.0
29-Jun 18:00 442
30-Jun 0:00 52.7
30-Jun 6:00 53.1
30-Jun 12:00 52.7
30-Jun 18:00 52.6
1-Jul 0:00 52.6
1-dul 6:00 52.7
1-dul 12:00 438
1-Jul 18:00 524
2-Jul 0:00 43.5

2-Jul 6:00 52.3
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12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00

52.3
51.8
51.9
52.3
52.1
51.8
51.9
52.0
51.6
51.4
51.4
51.8
51.7
51.2
51.4
52.1
51.7
51.4
51.2
51.9
433
51.8
51.5
52.2
52.0
511
51.1
43.0
51.7
51.3
51.5
51.9
51.8
51.6
51.9
52.2
52.3
52.3
52.2
52.6
53.1
53.0
53.2
53.4
53.6
53.4
53.8
541
451

53.6

valentine springs 1996



15-Jul
15-Jul
15-Jul
16-Jul
16-Jul
16-Jul
16-Jul
17-Jul
17-Jul
17-Jul
17-Jul
18-Jul
18-Jul
18-Jul
18-Jul
19-Jul
19-Jul
19-Jul
19-Jul
20-Jul
20-Jul
20-Jul
20-Jul
21-Jdul
21-Jul
21-Jui
21-Jul
22-Jul
22-Jul
22-Jul
22-Jul
23-Jul
23-Jul
23-Jul
23-Jul
24-Jul
24-Jul
24-Jul
24-Jul
25-Jul
25-Jul
25-Jul
25-Jul
26-Jul
26-Jul
26-Jul
26-Jul
27-Jul
27-Jul
27-Jul
27-Jul

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

54.1
54.4
54.1
54.4
54.5
54.7
54.4
54.4
54.8
55.0
54.7
45.8
55.2
55.1
547
55.6
55.9
55.5
55.3
55.6
55.9
56.2
55.6
55.5
55.8
55.9
55.6
56.2
47.4
56.9
56.4
471
57.0
57.3
57.0
57.0
57.4
57.6
57.2
47.7
57.8
57.6
57.4
57.7
57.7
57.9
57.4
57.6
48.4
58.2
58.0

valentine springs 1996



28-Jul
28-Jul
28-Jul
28-Jul
29-Jul
29-Jul
29-Jul
29-Jul
30-Jul
30-Jul
30-Jul
30-Jul
31-Jul
31-Jul
31-Jul
31-dul
1-Aug
1-Aug
1-Aug
1-Aug
2-Aug
2-Aug
3-Aug
3-Aug
3-Aug
3-Aug
4-Aug
4-Aug
4-Aug
4-Aug
5-Aug
5-Aug
. 5-Aug
5-Aug
6-Aug
6-Aug
6-Aug
6-Aug
7-Aug
7-Aug
7-Aug
7-Aug
8-Aug
8-Aug
8-Aug
8-Aug
9-Aug
9-Aug
9-Aug
9-Aug
10-Aug

0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00

58.0
58.4
58.8
58.1
58.3
58.6
58.7
58.3
58.4
58.9
58.8
58.5
58.5
491
59.1
58.6
58.9
59.1
58.8
58.6
58.8
59.2
69.2
59.3
58.9
59.2
59.6
49.9
59.3
59.5
59.8
59.7
59.2
494
49.6
59.8
59.1
59.0
59.5
59.7
59.3
59.1
60.3
59.6
59.1
59.1
59.6
59.4
58.4
58.6
59.1

valentine springs 1996



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

12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00

59.1
58.6
58.6
59.2
59.2
58.6
59.0
59.3
59.4
59.0
59.1
49.8
49.5
59.0
58.8
59.4
59.3
59.0
59.0
59.1
59.2
58.8
58.9
59.2
59.3
58.7
58.9
59.2
59.1
59.1
58.9
59.2
58.9
58.3
58.5
49.0
59.1
58.4
58.3
58.7
58.3
58.2
58.3
58.8
58.8
58.6
58.7
59.2
59.2
58.7
58.8

valentine springs 1996



6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

12:00:00 AM

6:00
12:00
18:00

59.0
59.0
58.3
58.4
49.1
58.8
58.1
58.2
58.7
58.7
58.4
58.3
58.4
58.7
58.2
58.2
58.5
58.5
58.0
58.0
58.1
39.1
57.9
57.7
58.2
58.0
57.4
57.3
57.8
57.7
571
57.4
57.8
576
57.2
57.3
48.1
57.6
57.0
57.0
48.0
57.4
56.9
56.8
57.4
47.7
56.6
56.8
47.8
57.4
47.7

valentine springs 1996



4-Sep
5-Sep
5-Sep
5-Sep
5-Sep
6-Sep
6-Sep
6-Sep
6-Sep
7-Sep
7-Sep
7-Sep
7-Sep
8-Sep
8-Sep
8-Sep
8-Sep
9-Sep
9-Sep
9-Sep
9-Sep
10-Sep
10-Sep
10-Sep
10-Sep
11-Sep
11-Sep
11-Sep
11-Sep
12-Sep
12-Sep
12-Sep
12-Sep
13-Sep
13-Sep
13-Sep
13-Sep
14-Sep
14-Sep
14-Sep
14-Sep
15-Sep
15-Sep
15-Sep
15-Sep
16-Sep
16-Sep
16-Sep
16-Sep
17-Sep
17-Sep

0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
12:00
18:00
0:00
5:59
12:00

57.3
57.7
57.8
57.7
47.8
58.0
58.1
57.5
57.5
57.8
48.1
57.3
57.2
57.8
57.8
56.9
57.3
57.5
§7.5
56.7
476
47.7
47.9
56.8
56.9
57.1
57.0
56.7
56.8
57.2
57.2

56.8
57.2
57.3
57.5
57.6
§7.9
58.0
57.4
47.9
48.2
57.8
57.3
57.8
58.1
58.4
60.3
57.4
57.8
57.8

valentine springs 1996



27-Sep
28-Sep
28-Sep
28-Sep
28-Sep
29-Sep
29-Sep
29-Sep
29-Sep
30-Sep
30-Sep
30-Sep
30-Sep

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18.00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00
0:00
6:00

12:00

18:00

6:00
12:00
18:00

0:00

6:00
12:00
18:00

0:00

57.5
57.7
57.8
57.8
57.5
47.9
57.7
58.0
57.3
57.2
57.1
57.2
56.7
56.4
56.6
56.6
56.3
56.2
471
57.0
56.4
56.3
56.7
56.6
56.1
56.2
56.5
56.6
56.1
56.3
56.3
56.4
55.9
56.0
47.0
56.3
56.1
55.9
55.7
46.6
55.9
55.6
56.0
55.9
37.2
55.5
65.7
55.7
55.3
55.0
55.4
55.3
55.3
55.7

valentine springs 1996



