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ANNUAL REPORT ON RESULTS OF MAMMOTH COMMUNITY
WATER DISTRICT GROUNDWATER MONITORING PROGRAM
FOR OCTOBER 2000-SEPTEMBER 2001

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 resocurces 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 2August 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.
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Data available to the District from Wells SC-1 and SC-2 (part

of the Long Valley hydrologic monitoring program) were to be
included in this evaluaticn. This report comprises the eighth
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 1,943 acre-feet of water from seven of the
eight supply welles during the 2001 water year. This was 51 percent
more than during the previous water year, and the most pumped by
the District since the 1993 water year. A comprehensive water-
level monitoring program was conducted for District supply wells
and monitor wells. In addition, water-level measurements were
available for two other monitor wells east of the District wells.
Flow measurements were not provided for the spring at the Univer-
ity of California Valentine Reserve.

Water levels in many shallow wells tapping the uppermost
glacial till strata fell during 2001. These declines were
associated with less recharge due to low precipitation during
Winter 2000-2001. Groundwater is generally present in the upper-
most 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 also fell during the 2001 water year.
These declines were due to less recharge and more District pumping
during 2001. A water-level elevation contour map was prepared for

September 2001. This map and other information indicate that the
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extent of the cone of depression due to pumping of District wells
was limited in size, and did not extend east of the easterly
District monitor well (No. 24).

The results of water quality monitoring indicate no signifi-
cant changes during the 2001 water year, compared to previously.

The results of the 2000-2001 monitoring indicate that District
pumping did not influence Mammoth Creek streamflow. Flow data for
the spring at the Valentine Reserve for 2001 were not provided. 1In
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 from the
District water supply wells than 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 consclidated 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 and 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
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6
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 service by the Digtrict because of low well yields. A small
amount of water was pumped from Well No. 7 in Summer 2001 for use
at the boys camp. Wells No. 2 and 3 were subsegquently 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 gouth of the basalt flow and taps water in glacial till and
granitic rocks. An annular seal was placed in Well No. 21 in July
1987, to preclude surface water and shallow groundwater from
entering the well. Well No. 5M taps water in the shallow fractured
volcanic rock, just beneath the glacial till. The remaining
monitor 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.
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FIGURE 2

SUBSURFACE GEOLOGIC CROSS SECTION A-A‘
(In Pocket)
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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
District 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 layers. At Well No. 24, water was not found in the upper
part of the basalt or in either of the till layers. Water in this
well is in a fractured scoria layer. A lost circulation zone
present in this well may influence the water level. In September
2001, there was a fairly uniform water-level slope (about 250 feet
per mile) from Well No. 1 to No. 19 to No. 24. The part of the
section east of Well No. 24 is oriented almost perpendicular to the

direction of groundwater flow (shown later).

PRECIPITATION
Precipitation (inches of water) is routinely measured at the
Lake Mary Store, and is an indication of the potential recharge to
groundwater. During water years 1991-94, annual precipitation
ranged from about 20 to 29 inches and averaged about 22.5 inches.
During water years 1995-2000, annual precipitation ranged from

about 30 to 46 inches and averaged about 39 inches. During water
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year 2001, the annual precipitation was about 21 inches, or the
lowest value since the 1992 water year. These trends in precipita-
tion are useful when evaluating water-level changea in wells that

are measured as part of this program.

DISTRICT PUMPAGE

Pumpage records for District supply wells are provided in
Appendix A. Table 3 shows monthly pumpage from District wells
during the 2001 water year. The total pumpage was 1,943 acre-feet,
or 51 percent greater than that for the previous water year. Of
this, 536 acre-feet were from Well No. 15, 433 acre-feet were from
Well No. 10, 394 acre-feet were from Well No. 17, 242 acre-feet
were from Well No. 16, and 180 acre-feet were from Well No. 20.
The remaining District pumpage (159 acre-feet) was from Wells No.
1 and 18. Well No. 6 was not used during this water year. About
35 acre-feet of water were pumped during the 2001 water year from
the Snow Creek Golf Course Well (in the general vicinity of Well
No. 14M). This well is owned by Dempsey Construction. From June
to August, 2001, an estimated total of about 90,000 gallons was

pumped from Well No. 7 for use at the boys’ camp.

WATER LEVELS
District Supply Wells
Water-level measurements (static and pumping) for District sup-
ply wells are provided in Appendix A. Water-level hydrographs for

the earlier wells (No. 1, 6, and 10) are provided in Appendix B.
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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 normally ranged from about 260 to 280 feet
during periods when the well was being significantly used through
early 1995. During periods when the well had not been used much
for supply (i.e., May 1995-June 1998), the water level rose
substantially. 1In June 1998, the depth to water in Well No. 15
was 156 feet, or the shallowest of record. In June 2001, depth to
water in this well was 191 feet. The annual shallowest water level
in this well fell from 156 feet in 1998 to 183 feet in 2001. Depth
to water in Well No. 15 appears to be influenced primarily by the
previous pumping history of the well and recharge.
Figure 4 is a water-level and pumpage hydrograph for Well No.
16. 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 and for April-May, 1998 appear not to be representative.
During heavy pumping periode 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 No. 20. Overall, static levels in Well
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15
No. 16 have been relatively stable since 1992. There were seasonal
declines of about 20 to 25 feet during pumping periods of this well
in 2000 and 2001.

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 water level in Well No. 17
gradually rose during November 1995-August 1999, except during some
pumping pericds. The shallowest depth to water yet measured in
this well was in January 2000. During 2000 and 2001, the water
level in this well fell, due to heavier pumping of this well
compared to previously and less recharge.

Figure 6 shows water levels and pumpage for Well No. 18. The
overall trend for this well during non-operational periods was a
slight water-level rise through 1997. The water level was rela-
tively constant during 1998-early 2000. In early June 1998, the
water level in Well No. 18 was 30 feet deep, the shallowest yet
measured. The water-level decline of about ten feet in this well
during July 1598 appears to have been due to pumping of Wells No.
10 and 15. The water level in this well was 97 feet in September
2001, the lowest for the period of record. Seasonal water-level

declines during 2000 and 2001 in this well ranged from about 40 to
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18
50 feet. Previous seasonal water-level declines in this well were
normally about 10 feet. The greater seasonal decline during 2000-
2001 is attributed to the following:

1. Pumpage from Well No. 18 during 2000 and 2001 was the greatest
to date.

2. Well No. 15 was heavily pumped during 2000 and 2001, and
previous reports have indicated that pumping of this well draws
down the water level in Well No. 18.

3. Well No. 10 was also pumped significantly in 2000 and 2001.

Figure 7 is a water-level and pumpage hydrograph for Well
No. 20. From 1994-98, the overall trend was a rising water level,
The shallowest levels in Well No. 20 to date were in late 1998 and
early 1999. The water-level declines in this well in Summer 1999
and 2000 were mainly due to pumping of the well itself. The water
level in this well may be somewhat affected by pumpage of Well No.
17. Static levels were not available for this well after June

2001, because of its pumping.

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 160 to 200 feet during low pumping periods to
an average of about 270 feet during heavy pumping periods (i.e.,
August 1994). Overall, the water level in this well rose between
1992 and 1997, and slightly declined after 1997. In June 1998,

depth to water in thia well was 160 feet, or the shallowest
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measured since 1990. Depth to water in this well was 173 feet in
June 2001. 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). During May-September, 1996, in part of 1997, and
in late 1999-2001, the static level in this well was at or above
the land surface. Depth to water was less than 15 feet during the
past five water years. 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
1983). During the past four water years, depth to water has
usually been less than 30 feet, except for short periods during
1998, 1999, and 2001. Depth to water in Well No. 10 was near 17
feet in July 2001. Static water-level measurements for this well

were not available after July because of the pumping of this well.

Deep Monitor Wells
Water-level measurements for monitor wells are provided in
Appendix C, and supplementary water-level hydrographz are provided
in Appendix D. Transducers were installed in four of the deep
monitor wells (No. 14M, 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
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depth to water has ranged from near the land surface to about six
feet. From 1995-99, the annual shallowest level was near the land
surface, and overall the water level rose. During July-September,
2000, the water level in this well fell about three feet. This ig
indicated to be due to pumping of Well No. 18, although pumping of
Well No. 15 may alsc have had an influence. After pumping stopped,
the water level in Well No. 5A rose about two feet. During 2001,
the water level in this well also fell about three feet. The
annual shallowest water level fell about two and a half feet
between 1999 and 2001. Well No. 7 is located in the Sherwin Creek
campground, about one and a third miles east of Well No. 6.
Measurements for Well No. 7 indicate that depth to water has ranged
from 241 to 288 feet. The water level in this well appears to be
primarily influenced by recharge from Sherwin Creek. The influence
of recharge during 1995 is apparent. The shallowest water level of
record in Well No. 7 was measured in September 1997. Drawdowns of
about 10 to 15 feet during Summer 2000 were due to the pumping of
the well itself. The annual shallowest level in this well fell
about eight feet between 1998 and 2000.

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 that the deepest level (51 feet) was in May 1993,
and the shallowest levels were near the land surface during most of
the period after July 1995. The water level in this well is

influenced by pumping of Wells No. 6 and 10, and surface flow,
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particularly in the Bodle Ditch, which passes through the meadow
area. The water levels were deepest during drought conditions and
heavy pumping of Wells No. 6 and 10. The shallowest water levels
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 measurements fof Well No. 14M
(Figure 8) indicate that the depth to water normally ranged from
about 350 to 360 feet prior to June 1995. The annual shallowest
water level in this well rose between 1994 and 1998. The rige has
primarily been associated with recharge and the reduction in
pumping of Wells No. 6 and 10. In July 2000, depth to water was
235 feet, or the shallowest of record. The water level in this
well fell about 40 to 45 feet between July 2000 and May 2001,
primarily due to pumping of Well No. 10. 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 considered reliable are available for Well
No. 14M for November 1, 1996-September 30, 2001, except for October
1997, June 1998, and March 2001. Between March and December 2000,
the transducer measurements for this well averaged about ten feet
shallower than the manual measurements. The transducer was re-
calibrated on January 1, 2001, and the 2001 measurements agree well
with the manual measurements.

Well No. 19 is located about four-fifths of a mile east of
Well No. 1. Based on manual measurements (Figure 9), the water

level in Well No. 19 has ranged from about 312 to 357 feet deep.



AL "ON T13M HOd HdVEDOOUAAH T3IATT-HALVM - 8 NSO

Ll
o

002 0002 o S - - e
FiFiEe s FSRTINIFRRegRac’ 5 [ 7 EE i B Fifgssrgveay

R : -
AR e

EESE=s SESSSRES
b e Tt

5 = ENCEE=s
‘ X
e e E s
IEENesnescEscaia:
B ERC=a=resS X,
bR R
[RECaEs & ==Y

{3ev} 103ep 0} ndeq




24

61 "ON T73M 04 HAdVIOOUAAH TIATT-HILVYM - 6 TINOIL

o0z og0z
FIffreiFv IS iagrsiass
Flrie e =

o

{1eed) 1012M 03 yydeq




25
The water level generally rose from 1995-98, In October 1997,
depth to water was 312 feet, or the shallowest yet measured.
During 1999-2000, the water level in Well No. 19 fell about 30
feet, to below the levels in 1994 and early 1995. However, there
was no decline during 2001. During the 2001 water year, depth to
water in this well was usually about 345 feet. Transducer readings
that are considered fairly reliable are available for this well
from November 1, 1996-September 10, 1997, from November 1, 1897-
September 30, 1998, except for June 1998, and from May 4-
September 30, 2001 (Appendix D).

Well No. 21 is located about three fourths of a mile east of
Well No. 20. Based on manual measurements, the water level in Well
No. 21 (Figure 10) has ranged from about 231 to 370 feet in depth.
The water level in this well rose significantly between early 1995
and late 1996. There was a water-level decline in this well from
December 1996-February 1997, and the water level then rose through
June 1897. Most of the rise is attributed to recharge, which may
have been enhanced due to a lack of an annular seal in the well.
An annular seal was placed in this well during July 1997. Since
July 1897, the water level in this well has been relatively
constant. Transducer measurements that are considered reliable are
available for Well No. 21 from November 1, 1996-May 31, 1997,
November 1, 1997-September 30, 1998, except for June 1998, and
May 4-September 30, 2001 (Appendix D). The manual water-level
measurements in. this well have indicated no significant response

due to pumping of District wells.
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Well No. 24 is located about one mile east of Well No. 19.
Figure 1l is a water-level hydrograph for Well No. 24, based on
manual measurements. Measurements for this well began in Summer
1993, and depth to water has ranged from 352 to 392 feet. The
water level rose after early 1995, to the shallowest depth yet
measured in December 1998. During 1999-2000, the water level fell
about 25 feet, and this is attributed to less recharge due to the
relatively low precipitation during Winter 1998-2000. The water
level in Well No. 24 rose between December 2000 and January 2001,
fell through April 2001, rose in June 2001, then began to decline.
For the entire water year 2001, water levels were shallower than in
the 2000 water year. Transducer measurements are not available for
this well between April 3, 1997 and April 30, 1998, due to equip-
ment failure. The transducer was recalibrated on January 1, 2001.
Trangducer measurements for this well after this calibration were
generally consgistent with manual measurements (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 and 21 were relatively constant
during the 2001 water year, whereas the water level in Well No. 24
rose during the 2001 water year compared to the 2000 water levels.
The water levels in these wells had not responded to the low preci-
pitation of Winter 2000-01 by the end of the 2001 water year.
Wells No. 19 and 24 are relatively close to Mammoth Creek. The
best explanation for the historical water-level variations in

these wells is due to the amount of recharge, which is primarily
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related to climatic patterns. Water levels in these wells rose
during and following periods of above average precipitation. In
contrast, water levels in these wells temporarily fell or stayed
about the same during periods of below normal precipitation (i.e.
the 2000 and 2001 water years).

Figure 12 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 1995. However, some water-level rise occurred during
this period due to recharge. Significant recharge was evident
during 1995, 1996, and 1998. The shallowest water levels measured
in 8C-1 were in June 1983 and late July 1995. In July 1998, depth
to water in SC-1 was near that in August 1983. Overall, the water
level in this well was relatively stable during 1996-2001, with a
slight decline during the last few years.

Figure 13 is a water-level hydrograph for 8C-2, which taps
groundwater in the deeper basalt near SC-1. Comparison of the
hydrographs for 8C-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 lewvel in SC-2
was about 138 feet deep in June 2001, or about the same as in June
1997. The water level in SC-2 generally recovered during 1995-98,

was relatively stable during 1998-2000, and fell after June 2000.
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Water-level variations in SC-1 and 8C-2 are indicated to be due to
climatic variations and not due to District well pumpage. This
conclusion is based on the water-level hydrographs for Wells

No. 19, 21, and 24 and other evidence (Figures 2 and 18).

Shallow Monitor Wells

A water-level hydrograph for Well No. 22 is provided in
Figure 14. Pumpage of nearby Well No. 15 is also plotted on this
figure. The water level in Well No. 22 is not related to pumpage
of Well No. 15, which taps groundwater in the deeper consolidated
rock. The water level in this well responds primarily due to
recharge from Mammoth Creek streamflow (Figure 15). Well No. 22
was dry until June 17, 1993 and during 1994-early 1995. There has
been water in the well continuously since June 1995. The shallow-
est water level in Well No. 22 was in August 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. During 1996-2001, the water-level trends in Well No. 22 also
followed the pattern of streamflow in Mammoth Creek. The water
level in Well No. 22 was the lowest during November 2000-March 2001
since early 1997, associated with low streamflow during that time.

A water-level hydrograph based on manual measurements for Well
No. 23 and pumpage for nearby Well No. 1 are shown in Figure 16.
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
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water in this well is not influenced by pumpage of Well No. 1,
which taps groundwater in the deeper consolidated rock. Well
No. 23 is located relatively close to Mammoth Creek and is clearly
influenced by recharge from streamflow (Figure 17), and possibly
from other local sources of recharge. On August 1, 1996, a float-
type continuous water-level recorder was installed in Well No. 23.
Some problems were experienced with this recorder, but reliable
measurements were obtained during most of 1997-2001. The water-
level recorder charts for Well No. 23 are 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 significantly after early 1995 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 May 1998,
the water levels in this well were the shallowest since 1988. The
annual shallowest water level in this well fell about nine feet
between 1998 and 2001.

Well No. 5M taps the shallow volcanic rock, and no water was
observed in the overlying glacial till at the time of drilling of
this well. Depth to water in Well No. 5M has ranged from about 2.5
to 9.5 feet. The shallowest levels have been in the spring and
early summer, and the deepest in the summer. The annual shallowest
water level in this well fell about three feet between 1998 and

2001, due to decreased recharge.
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Well No. 10M was dry from October 1992 through June 10, 1993.
Some water appeared in this well during June 17-August 19, 1953,
and during June 6-June 20, 1996. The well was otherwise dry from
late 1992 through December 4, 1996. During 1998-2001, there was
water in Well No. 10M most of the time. This well iz adjacent to
District Well No. 10, and the water level in Well No. 10M is
primarily influenced by pumping of this well and also by local
recharge. Between November 2000 and February 2001, the water level
in Well No. 10M fell about nine feet due to pumping of Well No. 10.
The same decline also occurred between late July and late August of
2001.

Well No. 1lM is located in the southwest part of the meadow
area near the Bodle Ditch. Water levels in this well have seasonal
fluctuations that correspond to flows in the ditch. The shallowest
water levels have generally been in June-July. Water levels
gradually declined during 1989-92, but rose significantly after
1992. The water level began to rise significantly in April 1996,
and the shallowest level yet measured (about four feet deep) was in
June 1996. The annual shallowest water level for Well No. 11M fell
about nine feet between 1998 and 2001, due to decreased recharge.

Well No. 12M is located in the western part of the meadow
area. The water level in this well has responded significantly to
a number of recharge events. The water level in this well began to
rise significantly in April 1996, and reached the shallowest level
of record in June 19596. The annual shallowest water level in Well

No. 12M fell about six feet between 1998 and 2001. In summary, the
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water levels in all of the shallow monitor wells generally rise
during wet periods and fall during dry periods. This is due to

varying amounts of recharge during these periods.

Water-Level Elevation Contours

Figure 18 shows water-level elevation contours for late
September, 2001. 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, 15, and 18. This cone of depression did not
extend east of Well No. 19. The overall direction of groundwater
flow in late September 2001 was similar to that shown in the
previous 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) indi-
cates that there is also significant downward flow of groundwater

in most of 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 2001 water year are
provided in Appendix E. Water samples were collected from the sup-
ply wells in July and from the monitor wells that could be sampled
in August 2001. Transducers are installed in most of the deep

monitor wells to continuously measure water levels. Because of
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these transducers, it was not feasible to collect water samples
from these wells during 2001. The coldest water (55°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
hydreologic boundary. In contrast, the warmest water (60°F or
greater) has been from the wells tapping consoclidated rock north of
the hydrologic boundary, closer to the known area of relatively
shallow geothermal water in Mammoth Lakes, and from Well No. 18
(south of this boundary). The lowest electrical conductivity val-
ues (less than 200 micromhos per centimeter at 25°C) have normally
been for shallow monitor wells and Wells No. 1, 7, and 11. The
higheat values (greater than 430 micromhos) have been for wells
tapping the consclidated 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 year 2001, compared to

previous information in the earlier annual reports.

MAMMOTH CREEK STREAMFLOW
Records of streamflow at the outlet from Twin Lakes and the
01ld Mammoth Road crossing during the 2001 water year are provided
in Appendix F. The mean monthly flow at the 0ld Mammoth Road
crossing ranged from 7.1 cfs in September 2001 to 91 cfs in May
2001. In 2001, the flow at the 0ld Mammoth Road cros-sing began to
rise significantly in early May, and the highest flows were between

May 10 and June 4.
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Average daily flows are plotted in Appendix F for the three
stations for each month during the 2001 water year. A comparison
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 low flow periods the flow was greater
at the downstream station by several cfs, or was about the same at
the two stations. The downstream increase in flow is attributed to
inflow from ungaged tributaries below the Twin Lakes outlet and
poseibly some groundwater flow. Such groundwater flow could enter
Mammoth Creek locally from unconsolidated deposits. In early
October 2000, the downstream streamflow was about 2 cfs less than
the upstream flow. This trend occurred when flows at the 01d
Mammoth Road Station were less than 8 cfs. This was during a
period of significant pumping from Wells No. 15, 16, and 18.
Pumping from these wells averaged about 530 gpm, or 1.2 cfs, during
this period. Careful examination of pumping patterns for these
wells indicates no relation to the difference in the two stream
gauges on Mammoth Creek streamflow at 0ld Mammoth Road. For
example, the difference in streamflow remained relatively constant,
even though the District Well pumpage varied substantially during
this period. Streamflow records at these two stations for October
2000 indicate that by October 10, the downstream flow was no longer
less than the upstream flow. The most likely explanation for this
unusual difference in flow is either temporary diversion of water

from the creek or that the lower streamgage was temporarily out of
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calibration at flows less than 8 cfs. Historical records indicate
that during the summers of drought years, there was little differ-
ence in streamflow between the two stations. During these drought
years, District pumpage is the greatest. The information on
streamflow during these years thus provides the best evidence of no

impact due to District pumping.

VALENTINE RESERVE SPRINGFLOW

No flow data were provided for 2001 for the spring at Valen-
tine Reserve.

Springflow measurements for the period of record (Figure 19)
indicate that the pattern of springflow is related to runoff. For
most years, 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 evapo-
transpiration of water by plants in the area. Another possible
factor is increased runoff from higher land on Mammoth Mountain.
Monitoring results for the previous years indicate no noticeable

impact of District pumping on springflow at the Valentine Reserve.

DATA EVALUATION AND INTERPRETATION
Water-level hydrographs for the monitor wells tapping the
uppermost glacial till strata in and near the District well field
indicate falling water levels during the 2001 water year. Water-
level hydrographs for most of the monitor wells tapping consoli-

dated rock near the District well field indicated falling water
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levels, due to pumping of District wells. Water-level hydrographs
for Wells No. 7, 21, 24, and SC-1, east of the District well field,
indicate water-level declines during water year 2001. Recharge was
indicated to be the primary factor influencing water-level trends,
except for some active District supply wells. 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 2001
confirms that the cone of depression due to pumping of District
wells is localized, and does not extend east past Well No. 24.
Because the water levels in the consolidated rock in the well field
are well below the channel of Mammoth Creek, there is no apparent
impact of District pumping on streamflow. There has been no impact
on flow of the springs at the Valentine Reserve (for periods when
records are available) on streamflow in Mammoth Creek, 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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MAMMOTH COMMUNITY WATER DISTRICT
PRODUCTION WELL NO. 6
(FLOW IN MILLION GALLONS)

2000 2001
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
6 0.000 0.000 0.000 0.000 0.000| 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000;
8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000!
9 0.000] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000!
10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
13 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
16 0.000 0.000 0.000 0.000 0.000 0.000] 0.000 0.000 0.000] 0.000 0.000 0.000

. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

:
E
:

18

19 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

21 0.000 0.000 0.000 0.000 0.000] 0.000 0.000 0.000 0.000 0.000 0.000 0.000

22 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000,

23 0.000| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

24 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

26 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

27 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000; 0.000 0.000

28 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

29 0.000; 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

31 0.000 0.000 0.000 0.000 0.000 0.000 0.000
TOTAL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000,
MEAN 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000| #¥DIV/O! | #DIV/O! | #DIV/O!
MAX 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MIN 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000]
ACFT 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000]
TOTAL AC-FT OCT THRU SEP: 0.000|TOTAL AC-FT JAN THRU DEC: 0.000
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MAMMOTH COMMUNITY WATER DISTRICT
PRODUCTION WELL NO. 15
{FLOW IN MILLION GALLONS)

2000 2001
DAY oCcT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC

0.288 0.000 0.000 0.128 0.064 Q.288 0.352 0.000 0.800 1.344 1.120 1.344
0.352 0.000 0.000 0.000 0.128 0.704 0.352 0.000 1.056 1.120 1.152 1.344
0.352 0.000 0.000 0.064 0.000 0.704 0352 0.000 0.864 1.152 1.184 1.472
0.352 0.000 0.000 0.128 0.064 0.608 0.352 0.000 0576 0.352 1.472 1.152
0.320 0.000 0.000 0.032 0.000 0.320 0.352 0.000 0.768 0.000 1.408 1.184
0.320 0.000 0.000 0.000 0.160 0.352 0.320 0.000 0.928 0.000 1.184 1.1562
0.352 0.000 0.000 0.000 0.128 0.288 0.352 0.000 0.928 0.000 1.184 1.152
0.320 0.000 0.000 0.448 0.128 0.288 0.352 0.544 0.928 0.000 1.184 1.280
0.288 0.000 0.000 0.448 0.000 0.704 0.352 0.384 0.928 0.000 1.216 1.218
10 0.000 0.000 0.000 0.352 0.128 0.672 0.320 0.320 0.960 0.000 0.256 1.088
11 0.000 0.000 0.000 0.192 0.064 0.544 0.352 0.352 0.960 0.000 0.192 1.024
12 0.000 0.000 0.000 0.000 0.128 0.352 0.384 0.992 0.864 0.928 0.256 1.024
13 0.000 0.000 0.000 0.000 0.224 0.288 0.320 0576 0.928 1.088 0.448 1.056
14 0.000 0.000 0.000 0.000 0.000 0.384 0.352 0.768 0.960 1.280 0.608 0.864
15 0.000 0.000 0.000 0.000 0.000 0.320 0.352 0.864 1.024 1.312 0.768 0.800
16 0.000 0.000 0.000 0.000 0.128 0.672 0.352 0.800 0.992 1.024 0.928 0.896
17 0.000 0.000 0.000 0.000 0.128 0.640 0.320 0.832 0.992 0.992 1.184 0.864
18 0.000 0.000 0.000 0.128 0.180 0512 0.352 0.736 1.088 1.120 1.312 0.416
19 0.000 0.000 0.032 0.000 0.096 0.384 0.352 0.640 1.312 1.056 1.248 0.640
20 0.000 0.000 0.000 0.064 0.000 0.032 0.384 0.960 1.376 1.056 0.960 0.736
21 0.000 0.000 0.000 0.000 0.672 0.384 0.320 0.416 1.376 1.312 1.312 0.768
22 0.000 0.000 0.096 0.128 0512 0.224 0.352 0.872 1.344 1.280 1.280 0.928
23 0.000 0.000 G.000 0.064 0.672 0.608 0.352 0.736 1.376 1.120 1472 0.884
24 0.000 0.000 0.000 0.064 0.992 0.448 0.000 1.184 1.312 1.120 134 0.896
25 0.000 0.000 0.000 0.064 0.896 0.384 0.000 0.960 1.312 1.120 1.344 0.544
26 0.000 0.000 0.000 0.096 0.480 0.352 0.000 0.960 1.376 1.152 1.152 0.576
27 0.000 0.000 0.000 0.160 0.480 0.362 0.128 0.928 1.340 1.184 1.408 0.608
28 0.000 0.000 0.000 0.128 0.352 0.384 0.192 0.896 1.412 1.344 1.344 0.736

Ol NP A W=

29 0.000 0.000 0.000 0.064 0.320 0.160 0.800 1.312 1.376 1.344 0.640

30 0.000 0.000 0.192 0.032 0.352 0.224 0.800 1.408 1.088 1.408 0.704

31 0.000 0.192 0.064 0.352 0.736 1.184 1.376
TOTAL 2944 0.000 0.512 2.848 6.784 13.216 8.704 17.856 32.800 27.104 34.048 27.968 0.000 0.000 0.000|
MEAN 0.095 0.000 0.017 0.092 0.242 0.426 0.280 0.576 1.093 0.874 1.098 0.932| #DIV/O! | #DN/O! | #DIvio!
MAX 0.352 0.000 0.192 0.448 0.992 0.704 0.384 1.184 1412 1.376 1.472 1472 0.000 0.000 0.000)
MiN 0.000 0.000 0.000 0.000 0.000 0.032 0.000 0.000 0.576 0.000 0.192 0.416 0.000 3.000 0.000]
AC-FT 9.031 0.000 1.571 8.736 20.810 40.540 26.699 54.773| 100.613 83.141| 104.442 85.791 0.000 0.000 0.000

TOTAL AC-FT OCT THRU SEP: 536.147/TOTAL AC-FT JAN THRU DEC: 525.548

pumpage(1 xis
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MAMMOTH COMMUNITY WATER DISTRICT
PRODUCTION WELL NO. 17
(FLOW IN MILLION GALLONS)

2000 2001
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
1 0.288 0.000 0.000 0.000 0.000 0.000 0.288 0.304 0.576 1.848 0.864 1.168
2 0.256 0.000 0.000 0.000 0.000 0.128 0.384 0.208 0.640 0.960 0.898 1.184
3 0.592 0.000 0.000 0.000 0.000 0.128 0.006 0.240 0.688 0.912 0.928 1.200
4 0.624 0.000 0.000 0.000 0.000 0.112 0.112 0.240 0.496 1.040 1.120 0.944
5 0.288 0.000 0.000 0.000 0.000 0.240 0.112 0.544 0528 0.960 1.104 0.944
6 0.320 0.000 0.000 0.000 0.000 0.128 0.128 0.320 0576 0.944 0.944 0.876
7 0.816 0.000 0.000 0.000 0.000 0.048 0.208 0.256 0.400 1.104 0.944 0.928
8 0.624 0.000 0.000 0.000 0.000 0.192 0.208 0.560 0.576 0.928 0.928 1.120
9 0.544 0.000 0.000 0.000 0.000 0.048 0.240 0.480 0.560 0.768 0.960 1.152

10 0.000 0.000 0.000 0.000 0.000 0.208 0.224 0.448 0544 0.256 0.896 0.928
1 0.000 0.000 0.000 0.000 0.000 0.176 0.208 0.592 0.416 0.576 1.136 0.912
12 0.000 0.000 0.000 0.000 0.000 0.000 0.224 0.768 0.288 0.640 1.056 0.944
13 0.000 0.000 0.000 0.000 0.000 0.000 0.256 0.304 0.320 0.752 0.848 0.848
14 0.000 0.000 0.000 0.000 0.000 0.176 0.352 0.224 0.416 1.008 0.880 0.816
15 0.000 0.000 0.000 0.000 0.000 0.224 0.224 0.336 0.464 1.024 0.944 0.736
16 0.080 0.000 0.000 0.352 0.000 0.080 0.240 0.208 0.496 0.8%6 0.960 0.656
17 0.000 0.000 0.000 0.592 0.000 0.192 0.416 0.320 0.560 0.912 0.912] 0.544
18 0.000 0.000 0.000 0.000 0.000 0176 0.160 0.432] 0.592 0.848 1.216 0.608
19 0.000 0.000 0.000 0.000 0.000 0.192 0.192 0.384 0.608 0.896 1.200 0.480
20 0.000 0.000 0.000 0.000 0.000 0.240 0.208 0.560 0.560 0.880 0.848 0.976
21 0.000 0.128 0.304 0.000 0.000 0.080 0.208 0.288 0.608 0.912 0.832 0.272
22 0.000 0.000 0.256 0.000 0.240 0.144 0.224 0.208 0.720 0.896 0.960 0.000
23 0.000 0.000 0.000 0.000 0.064 0.304 0.144 0.480 0.656 0.928 0.960 0.000
24 0.000 0.000 0.000 0.000 0.176 0.304 0.224 0.224 0.608 0.880 0.960 0.000
25 0.000 0.000 0.000 0.000 0.160 0.560 0.272 0.128 0.736 0.832 1.200 0.528
26 0.000 0.000 0.000 0.000 0.288 0.416 0.224 0.464 0.976 0.864 1.088 0.864
27 0.000 0.000 0.000 0.000 0.018 0.160 0.160 0.432 1.008 0.896 0.976 0.272
28 0.000 0.000 0.000 0.000 0.000 0.144 0.352 0.384 0.992 1.040 0.960 0.000

29| 0000] ©0000] 0000 0000 0192] 0.368] 0496  1.024] 0992 _ 0.944] 0000

30] 0000/ 0006 o0000] 0032 0240 0338 0512] 0896  0912] 0928 _ 0.000

31| 0000 0.000] _ 0.000 0.320 0.336 0.944] 0,960
TOTAL 4432)  0128) 0560| 0976] 0944 5552] 6992 11680 18.528| 28.248| 30.352] 20000 0000  ©0.000]  0.000
MEAN 0143] 0004] 0018] 0031] 0034] 0.179] 0233 0377 0618 _ 0911] 0879 _ 0.667] #DIV/O! | #DIV/OI | #DIV/O!
MAX 0816] 0128] 0304] 0592| 0288] 0560] 0416] 0/68|  1024] 1848  1216]  1.200] _ 0.000] ©0.000]  0.000
MIN 0000|0000 0000] 0000] 0000 0000] 0096 07128 0288] 0256] 0832  0.000] _0000]  0.000] _ 0.000
ACFT 13595]  0393] 1718[ 2984|2896 17.031| 21448 35828 56.834] 86.650| 03.104] 61.350]  0000]  0.000] _ 0.000)

TOTAL AC-FT OCT THRU SEP: 393.840| TOTAL AC-FT JAN THRU DEC: 378135}

pumpage01.xls
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MAMMOTH COMMUNITY WATER DISTRICT
PRODUCTION WELL NO. 20
(FLOW IN MILLION GALLONS)

2000 2001
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC
1 0.144 0.000 0.000 0.000 0.000 0.000 0.064 0.048 0.128 0.336 0.496 0.800
2 0.098 0.000 0.000 0.000 0.000 0.032 0.064 0.064 0.016 0.608 0.496 0.800 |
3 0.256 0.000 0.000 0.000 0.000; 0.064 0.016 0.064 0.000 0.576 0.528 0.656
4 0.240 0.000 0.000 0.000. 0.000 0.032 0.032 0.064 0.368 0.544 0.528 0.608
5 0.160 0.000 0.000 0.000 0.000 0.032 0.032 0.112 0.112 0.672 0.484 0.496
6 0.144 0.000 0.000 0.000, 0.000 0.032 0.032 0.016 0.096 0512 0.544 0.544
7 0.288 0.000 0.000 0.000 0.000 0.032 0.032 0.064 0.112 0512 0.544 0.592
8 0.224 0.000 0.000 0.000 0.000 0.016 0.048 0.080 0.128 0.384 0.544 0.576
9 0.208 0.000 0.000 0.000 0.000 0.016 0.048 0.064 0.096 .0.144 0.608 0.304
10 0.000 0.000 0.000 0.000 0.000 0.064 0.032 0.064 0.112 0.080 0512 0.544
1 0.000 0.000 0.000 0.000 0.000 0.032 0.048 0.112 0512 0.112 0.448 0512
12 0.000 0.000 0.000 0.000 0.000 0.224 0.032 0.176 0.064 0.192 0.416 0.704
13 0.000 0.000 0.000 0.000 0.000 0.160 0.064 0.048 0.128 0.272 0.336 0.704
14 0.000 0.000 0.000 0.000 0.000 0.000 0.080 0.128 0.080 0.400 0.544 0.624
15 0.000 0.000 0.000 0.000 0.000 0.000 0.048 0.080 0.432 0.448 0.528 0.624
16 0.048 0.000 0.000 0.224 0.000 0.032 0.048 0.032 0.128 0.416 0.544 0.608
17 0.000 0.000 0.000 0.096 0.000, 0.032 0.080 0.096 0.112 0.416 0.560 0.480
18 0.000 0.000 0.000 0.128 0.000 0.016 0.048 0.144 0.112] 0.496 0.784 0.432
19 0.000 0.000 0.000 0.000 0.000 0.064 0.048 0.080 0.144 0.416 0.624 0.576
20 0.000 0.000 0.000] 0.000 0.000 0.032 0.064 0.160 0.448 0.496 0.384 0.018
21 0.000 0.032 0.080 0.000 0.000 0.032 0.0684 0.048 0.144 0.608 0.336 0.176,
22 0.000 0.000 0.000 0.000 0.064 0.032 0.032 0.064 0.176 0.528 0.448, 0.000
23 0.000 0.000 0.000 0.000 0.016 0.064 0.048 0.112 0.144 0.496 0.608 0.000
24 0.000 0.000 0.000 0.000 0.032 0.084 0.048 0.048 0.144 0.448 0.496 0.352
25 0.000 0.000 0.000 0.000 0.032 0.128 0.064 0.032 0.688 0.464 0.560 0.304
26 0.000 0.000 0.000 0.000 0.000 0.080 0.016 0.096 0.400 0.416 0.528 0.160
27 0.000 0.000 0.000 0.000 0.016 0.032 0.064 0.080 0.416 0.512 0.672 0.352
28 0.000 0.000 0.000 0.000 0.000 0.032 0.080 0.096 0.640 0.496 0.624 0.064
29 0.000 0.000 0.000 0.000 0.032 0.064 Q112 0.688 0.352 0.544 0.272
30 0.000 0.000 0.000 0.048 0.032 0.096 0.112 0.480 0.432 0.544 0.560]
AN 0.000 0.000 0.000 0.080 0.064 0.464 0.608
TOTAL 1.808 0.032 0.080 0.496 0.160 1.520 1.536 2.560 7.248 13.248 16.400 13.440 0.000 0.000 0.000
MEAN 0.058 0.001 0.003 0.016 0.006 0.049 0.051 0.083 0.242 0.427 0.529 0.448| #DIVIO! | #DIV/O! | #DIV/O!
MAX 0.288 0.032 0.080 0.224 0.064 0.224 0.096 0178 0.688 0672, 0784 0.800 0.000 0.000 0.000
MIN 0.000 0.000 0.000 0.000 0000;  0.000 0.018 0.016 0.000 0080|  0.336 0.000 0.000 0.000 0.000
AC-FT 5.546 0.098 0.245 1.521] 0491 yWPmmw 4.712| 7.853 22.233 40.638 50.307 41.227 0.000 0.000 0.000
TOTAL AC-FT OCT THRU SEP: 179.534|TOTAL AC-FT JAN THRU DEC: 173.644

pumpage01 xls



MAMMOTH COMMUNITY WATER DISTRICT
PRODUCTION WELL WATER LEVEL DATA
OCTOBER 2000 - SEPTEMBER 2001

WELL NO. 1 WELL NO. 6 |
Date Static Date Pumping Date Static Date Pumping

10/12/00| -181.25| 08/21/01 -227.50 9/26/00 0

10/18/00| -186.86, 09/05/01 -214.00 1/24/01 [

10/26/00| -183.95 2/28/01 0

11/02/00| -181.56 7/23/01 0

12/20/00| -176.95 8/22/01 0

01/24/01 -174.85 9/5/01 0

02/28/01 -173.66 8/12/01 0

03/15/01 -174.10 9/19/01 0

04/26/01 -173.59 9/26/01 0

05/09/01 -173.00

06/05/01 -172.50

07/23/01] -179.50

09/12/01 -196.90

09/19/01]  -196.00 ]

09/26/01| -197.30
Mean -181.46 -220.75 0.00 #DIV/0!
Max -197.30 -227.50 0.00 0.00
Min -172.50 -214.00 0.00 0.00
Historical
Mean -197.70 -251.77 -44.26 -147.24
Max -268.10 -295.00 -160.00 -200.00
Min -149.75 -181.33 0.00 -77.43

prodwell.xls
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MAMMOTH COMMUNITY WATER DISTRICT
PRODUCTION WELL WATER LEVEL DATA

OCTOBER 2000 - SEPTEMBER 2001

WELL NO. 16 WELL NO. 17
Date Static Date Pumping Date Static Date Pumping
10/12/00) -477.68] 06/05/01 -485.10 10/12/00 -370.82| 8/28/01 -379.20
10/18/00) -475.72] 07/23/01 -488.95 10/18/00 -370.35 9/5/01 -377.00
10/26/00) -472.85| 08/28/01 -495.20 10/26/00 -369.75|  9/12/01 -379.00
11/02/00) -471.65; 09/05/01 -495.30 11/2/00 -370.15| 9/26/01 -378.80
12/20/00) -466.35| 09/12/01 -491.50 12/20/00 -368.52
01/24/01] -465.15| 09/19/01 -493.10 1/24/01 -369.45
02/28/01| -464.95 2/28/01 -369.05
03/15/01!]  -464.65 3/15/01 -370.10
04/26/01| -464.75 4/26/01 -369.75
05/09/01| -467.60 5/9/01 -370.50
09/26/01| -486.10 6/5/01 -371.35
7/23/01 -373.80
9/19/01 -375.10
Mean -470.68 -491.53 -370.67 -378.50
Max -486.10 -495.30 -375.10 -379.20
Min -486.10 -495.30 -375.10 -379.20
Historical
Mean -465.92 -483.55 -374.45 -375.01
Max -483.94 -495.30 -386.71 -386.00
Min -413.865 -471.47 -364.06 -369.52

prodwell.xls
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APPENDIX B

PUMPAGE AND WATER-LEVEL HYDROGRAPHS
FOR EARLIER SUPPLY WELLS
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APPENDIX C

WATER-LEVEL MEASUREMENTS
FOR MONITOR WELLS
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APPENDIX D

SUPPLEMENTARY WATER-LEVEL
HYDROGRAPHS FOR MONITOR WELLS
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Water-Level Hydrographs from Transducer
Measurements for Well No. 14M

Note: Solid triangle and adjoining depth to water
on graph are for measurement with an electric sounder.
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WELL 14M

No data for March 2001
because of power failure.
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Water-Level Hydrographs from Transducer
Measurements for Well No. 19

Note: Solid triangle and adjoining depth to water
on graph are for measurement with an electric sounder.
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Water-Level Hydrographs from Transducer
Measurements for Well No. 21

Note: Solid triangle and adjoining depth to water
on graph are for measursment with an electric sounder.
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Water-Level Hydrographs from a
Float Chart Recorder for Well No. 23
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Water-Level Hydrographs from Transducer
Measurements for Well No. 24

Note: B8olid triangle and adjoining depth to water
on graph are for measurement with an electric sounder.
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APPENDIX E

CHEMICAL ANALYSES OF WATER FROM DISTRICT WELLS



MAMMOTH COMMUNITY WATER DISTRICT
PRODUCTION WELL WATER QUALITY

) T

Production P P Conductivity TDS Temp

Well Site Date Time umho/cm mail E pH
1 06/06/96 8:20 240 168 47 7.4
09/12/97 10:15 180 96 49 7.2

07/06/98 14:30 210 120 47 7.4

07/14/99 9:20 208 165 48 7.8

08/22/00 7:45 210 156 49 7.2

07/27/01 8:30 220 140 49 6.5

6 06/06/96 9:05 470 283 49 75
0912197 925 397 198 53 7.1

07/07/98 8:20 300 160 51 8.2

07/14/99 8:45 305 172 50 76

07/28/00 8:15 310 166 50 7.4
07/26/01 10:00 380 230 51 7.4

10 06/06/96 9:20 465 315 50 7.3
09/12/97 9:14 359 179 55 7.2
06/30/98 13:25 350 240 49 76

07/14/98 8:30 353 231 49 7.5
07/28/00 8:30 360 228 50 7.5

07/26/01 10:18 470 300 51 6.6

15 06/06/96 9:45 240 152 55 7.4
09/12/87 9:19 288 144 55 72
06/30/98 13:.45 360 210 53 7.5
07/14/99 9:05 355 190 55 7.6

08/22/00 8:10 350 187 54 73

07/02/01 10:40 330 220 55 74

16 0711/96 9:00 660 432 70 7.5
09/11/97 10:11 632 317 73 7.1
07/06/98 14:35 710 500 70 71
08/20/99 10:30 690 480 70 72

08/22/00 8:25 695 485 74 7.3

07/02/01 9:30 710 490 70 6.9

17 07/11/96 8:45 360 265 65 7.3

No sample due to motor/pump failure

07/06/98 315 350 280 60 71

08/20/99 10:10 350 280 61 7.2
08/22/00 8:40 355 276 63 7.2
07/02/01 9:10 410 310 60 67

18 07/11/96 8:15 540 332 47 71
09/12/87 13:40 500 251 68 71
07/06/98 1415 490 350 70 6.9

08/20/99 11:30 510 355 67 71

08/22/00 8:20 505 346 68 7.1

07/02/01 10:15 530 370 67 6.4

20 07/11/96 9:20 217 164 59 71
09/11/97 9:57 336 168 61 6.9

No sample due to motor/pump failure

08/20/99 11:00 310 210 60 7.1
08/22/00 9:00 305 190 61 7.1
07/27/01 8:45 340 250 60 6.8
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MAMMOTH COMMUNITY WATER DISTRICT

MONITOR WELL WATER QUALITY

Monitor

Sample

Sample |Conductivity] TDS

Temp

Well Site

Date

Time umho/cm mag/L

12M

09/09/96

10:05 287 137

09/16/97

14:02 364 182

09/04/98

9:05 359 180

08/26/99

8:45 370 189

08/22/00

8:55 368 188

08/28/01

10:25 350 205

14

09/09/96

No sample due to transducer in well.

09/16/97

No sample due to transducer in well.

09/04/98

No sample due to transducer in well.

08/26/99

No sample due to transducer in well.

08/22/00

No sample due to transducer in well.

09/04/01

No sample due to transducer in well.

19

09/09/96

No sample due to transducer in well.

09/16/97

No sampie due to transducer in well.

09/04/98

No sample due to transducer in well.

08/26/99

No sample due to transducer in well.

08/22/00

No sample due to transducer in well.

09/04/01

No sample due to transducer in well.

21

09/09/96

No sample due to transducer in well.

09/16/97

No sample due to transducer in well.

09/04/98

No sample due to transducer in well.

08/26/99

No sample due to transducer in well.

08/22/00

No sample due to transducer in well.

09/04/01

No sample due to transducer in well.

22

09/09/96

No sample

09/16/97

No sample

09/10/98

8:00 115 57

08/27/99

9:15 111 61

08/22/00

9:45 114 64

08/28/01

13:15 115 71

23

09/09/96

10:50 93 47

09/16/97

10:05 95 48

09/04/98

10:00 98 50

08/27/99

9:45 9 49

08/22/00

10.00 96 51

08/28/01

13:30 84 45

24

09/09/96

No sample due to transducer in well.

09/16/97

No sample due to transducer in well.

08/04/98

No sample due to transducer in well.

08/27/99

No sample due to transducer in well.

08/22/00

No sample due to transducer in well.

09/04/01

No sample due to transducer in well.




APPENDIX F

MAMMOTH CREEK STREAMFLOW
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MAMMOTH CREEK AT OLD MAMMOTH ROAD

Daily discharge in cubic feet per second

Mammoth Creek at Old Mammoth Road

2000 2001

Day ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 76 7.9 74 6.8 71 79 141 20.2 56.2 16.4 10.2 6.5
2 6.8 78 6.8 6.8 71 7.9 14.1 20.2 69.5 15.6 92 6.5
3 6.5 78 6.8 6.8 71 79 1.8 18.9 68.1 12.6 83 6.5
4 6.2 79 6.8 6.8 7.1 7.9 10.2 18.9 51.8 12.6 73 6.5
5 6.2 79 6.8 6.8 73 8.9 105 18.9 373 141 71 6.2
6 6.2 8.2 6.8 6.8 73 89 10.2 19.7 395 133 5.9 6.2
7 6.5 79 6.8 6.8 65 86 9.2 21.9 38.9 15.6 6.8 5.7
8 6.5 78 6.8 6.8 73 8.3 9.2 325 36.2 20.2 73 57
9 5.9 8.6 6.8 71 7.9 8.3 10.5 59.4 346 228 7.3 5.7
10 9.8 76 6.8 6.8 6.8 83 10.2 77.9 35.1 19.3 76 5.7
1 9.5 79 6.8 5.7 79 79 9.8 77.9 33.0 17.2 79 57
12 8.3 8.6 6.8 57 8.6 76 9.8 79.4 31.5 156 76 5.7
13 8.3 8.6 76 9.2 83 76 9.8 78.7 29.0 13.3 76 5.7
14 7.8 73 71 79 8.3 78 9.2 73.7 261 12.2 76 57
15 7.9 83 73 73 78 79 9.5 66.7 251 11.5 76 55
16 78 79 6.8 5.9 73 7.9 9.8 60.7 224 11.2 76 55
17 7.3 79 6.8 5.7 73 8.2 11.2 89.8 21.5 10.5 76 55
18 7.3 79 6.5 8.9 73 86 112 91.3 22.8 10.2 76 55
19 7.3 76 6.8 8.3 79 8.9 11.5 85.3 20.2 10.2 73 55
20 7.3 79 6.8 7.1 79 9.8 10.5 70.9 206 10.2 7.3 558
21 76 76 6.8 71 8.2 1.2 11.2 73.7 19.7 102 71 6.2
22 6.8 76 6.8 71 8.2 11.2 11.2 83.0 206 10.2 71 6.2
23 6.8 73 6.5 71 8.2 10.9 10.9 80.8 19.7 10.2 71 5.9
24 71 73 6.5 71 79 11.5 11.9 86.8 18.9 10.2 71 57
25 74 73 6.8 7.3 82 119 126 88.3 17.2 10.2 71 55
26 7.3 73 6.8 71 8.2 11.8 14.1 86.8 17.2 10.2 71 741
27 76 7.3 6.8 71 7.9 115 15.2 86.8 20.6 10.2 71 6.8
28 76 7.3 6.8 71 7.3 11.9 16.8 83.8 21.9 10.2 6.8 6.8
29 8.9 76 6.5 7.1 133 16.8 7.9 19.7 10.2 6.8 6.5
30 9.2 73 6.8 71 133 176 62.7 17.2 10.2 65 6.5

31 86 6.8 7.1 13.3 55.0 10.2 6.5
Mean 75 7.8 6.8 7.0 7.7 9.6 1.7 62.8 304 12.8 7.4 6.0
Maximum 9.8 8.6 7.6 9.2 86 13.3 176 91.3 69.5 22.8 10.2 71
Minimum 59 73 65 57 6.5 76 9.2 18.9 17.2 10.2 5.9 5.5
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Cubic Feet Per Second

_IOI._.<<_: Lakes Outflow —&— Old Mammoth Rd

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

NOVEMBER 2000
Precipitation: 11/9,13

25 26 27 28 29 30

MAMMOTH CREEK STREAMFLOW COMPARISON
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Cubic Feet Per Second

—e— Twin Lakes Qutflow —&— Old Mammoth Rd

10 14 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

JANUARY 2001 .
Precipitation: 1/8,10,11,15,24,25.27

MAMMOTH CREEK STREAMFLOW COMPARISON
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Cubic Feet Per Second

—e— Twin Lakes Ouiflow —8— Old Mammoth mﬂ

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

MARCH 2001
Precipitation: 3/2,4,5,6,9

26 27 28 29 30 31

MAMMOTH CREEK STREAMFLOW COMPARISON
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Cubic Feet Per Second
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| —e—Twin Lakes Outflow —8— Old Mammoth Rd
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MAY 2001
Precipitation: 5/5
5/8-5/31: Twin Lks flow exceeds weir capacity

MAMMOTH CREEK STREAMFLOW COMPARISON
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Cubic Feet Per Second

—e— Twin Lakes Outflow —&—Old Mammoth Rd

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3

JULY 2001
Precipitation: 7/4-9

MAMMOTH CREEK STREAMFLOW COMPARISON
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Cubic Feet Per Second
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W?i Lakes Outflow —8— Old Mammoth Rd

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

SEPTEMBER 2001
Precipitation: 9/25

24 25 26

27 28 29 30

MAMMOTH CREEK STREAMFLOW COMPARISON
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