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INTRODUCTION

Figure 1:  Project Location

This report provides an evaluation of the geohydrologic setting and ground water resources of
Pine Meadow in Garner Valley, Riverside County, California. Specifically in this report, we evaluate
whether Lake Hemet Municipal Water District (LHMWD) can expect to be able to support the water
demand of residents of the area through extended periods of drought.  At present, there are 217
residences in the Pine Meadows area but this is expected to grow to 307 residences in the near future.

Pine Meadow is located in the southern half of Garner Valley on the south-western slope of the
San Jacinto Mountains (Figure 1).  Garner Valley is bounded on both sides by ridges of approximately
5000 ft  elevation  to the west and 6500 ft elevation to the east.  The valley trends northwest-southeast
from the drainage divide at the Santa Rosa summit (5000 ft elevation) to Lake Hemet (4320 ft
elevation).  Pine Meadow is located to the north and east of Thomas Mountain.

LHMWD currently owns five wells in the Pine Meadows area.  Wells G.V. #1 and #2 were
drilled in 1969.  It is not known when Well G.V. #3 was drilled, but it has been inactive since 1984 due
to water quality issues.  Well G.V. #4 was drilled in 1985 and is the highest producer.  G.V. #5 was
drilled in 2002.  

The water supply system is currently in the process of being upgraded.  Two new 500,000
gallon water tanks are planned to be installed by the end of 2004 - one replacing the current 350,000
gallon tank.  In addition,  pipeline and pressure system improvements are also planned.

This study included a review of published literature and information from LHMWD files,
analysis of aerial photographs, geologic and topographic maps, and a field reconnaissance.  Fieldwork
was conducted from 29th September, 2003 to 2nd October, 2003.
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GEOHYDROLOGIC SETTING
Figure 2:  Geohydrologic Setting

A review of field data and available literature was used to provide geohydrologic context with
which to interpret the existing well data (Figure 2).

There are primarily two classifications of lithologic units that will be used in this report: the
bedrock units and the younger sedimentary units.  The hills flanking the valley are primarily bedrock
consisting of metasediments (mica schist and gneiss) and granite (quartz diorite, quartz monzonite and
granodiorite).  

Although field reconnaissance indicates that few zones of pervasive fracturing exist in the
bedrock,  large-scale lineaments can be seen in the field and on aerial photographs. These lineaments
represent a series of dikes and fractures.  These lineaments have two visible trends.  A northwest-
southeast trending set appears to be predominantly the result of lithologic variations, such as dikes. By
themselves, dikes would limit the aquifer potential of the bedrock by filling one-time open fractures.
However, the other lineament set - which is northeast-southwest trending - appears to represent
fractures, such as faulting.  Many of the dikes are offset by the suspected faulting and the rock may be
shattered in these areas.  A number of springs occur along or near where these features intersect.

The main mapped structural feature is the Thomas Mountain Fault which is exposed on the
western side of Garner Valley.  Zones of fracturing are sometimes associated with faulting of granitic
rocks but where the Thomas Mountain Fault is exposed in the field, it consists mainly of fine-grained
clayey gouge with no extensive fracture zone.  However, the Thomas Mountain Fault may not be the
only major fault in the valley.  The eastern side of the Valley is coincident with a possible extension
of the Hot Springs Fault.  The Hot Springs Fault shown by Dibblee (1982) terminates along the eastern
edge of Lake Hemet.  We have found no extension of this fault as having been mapped, but if it extends
into Pine Meadow, the intersection of the Hot Springs Fault with the smaller northeast-southwest
trending faults, may represent untapped aquifer conditions for the area.

The younger sedimentary units exposed near Pine Meadow include recent alluvial fill and older
terrestrial deposits.  The latter were termed the “Bautista beds” by Fraser, 1931 and this convention will
be used in this report.  The alluvial fill is comprised of silty and clayey sand.  The Bautista beds consist
of well stratified clay layers and fine sand to coarse gravels in a clay matrix.
 

Production from wells in the Pine Meadows basin is interpreted to be from the recent alluvium,
the Bautista beds and possibly the weathered uppermost part of the granite.  Insufficient information
is available from the drilling of the wells to accurately determine how much production is derived from
each of these units.  However, estimates can be made based on drilling in similar settings and the
Districts current well production records.  

The recent alluvium likely produces 25 - 60gpm and would have the highest hydraulic
conductivity of these units because of its unconsolidated and porous nature.  Production from the
Bautista beds is probably slightly lower (15 - 50gpm) due to its more compacted nature, and flow is
likely confined to layers of porous coarse-grained sands.  Production from the bedrock may vary
considerably but likely produces 10 - 25gpm.  Drilling deeper into bedrock is unlikely to produce more
than 10gpm unless a significant fracture zone is encountered.
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EXISTING WELLS

Figure 3a:  Water Levels
Figure 3b:  Production Record

LHMWD currently owns five wells in the Pine Meadows basin and four of those are active.

G.V. #1 and #2 were drilled in 1969 to a depths of 477ft and 328ft respectively (Appendix A).
Well G.V. #1 produces 110gpm and Well G.V.#2 produces 90 gpm.  G.V. #1 has a static water level
(SWL) of approximately 110ft below ground –  the lowest of all the LHMWD wells (Figure 3a).

No information is available on the drilling or construction of G.V. #3.  Only water quality
information is available up to 1984.  The well has not been used since 1984 because of the “sulfurous”
taste and smell of the water produced.  Drilling and construction information for a Testhole #3 is
reported by Bookman-Edmonston Engineering, Inc. (1970), but this testhole is not the same as G.V.
#3.

G.V. #4 was drilled in 1985 to a depth of 323ft and is currently LHMWD’s highest producing
well in the Pine Meadows basin at 175gpm.

G.V. #5 was drilled to a depth of 465ft in 2002.  The well can reportedly sustain 50 - 80gpm,
but the water produced also has a “sulfurous” taste and smell.

The mean total production from the Pine Meadows basin wells is 233 acre-feet/year.

The Pathfinder Ranch also owns several relatively shallow wells on their property, one of which
produces water with a “sulfurous” taste and smell.

The static water levels in G.V. #1, #2 and #4 exhibit an overall decline since 1987, overprinted
by a cyclical pattern that reflects climatic variations.  It is unclear whether the decline indicates a
steadily dropping water table or is simply due to the present low precipitation.  The cyclical
precipitation change will be reflected in the static water levels in a well after a time delay, termed the
lag period.  Well G.V. #1 has the deepest water level, the longest lag period (approximately 3 years)
and the greatest amount of response to increased precipitation (approximately 25 feet).  Wells G.V. #2
and #4 have much shallower static water levels, a shorter (2 year) lag period and less response
(approximately 15 feet).

To date there is insufficient data available to identify recovery response times and static water
level decline for G.V. #5.

The similar, relatively stable water levels and pumping rates in G.V. #2 and #4 suggest that
these wells draw water from the same aquifer.  The variable water levels and pumping rates, and
“sulfurous” taste and smell of water from G.V. #3 and #5 and the Pathfinder Ranch well suggests that
these wells are drawing water from a different aquifer than G.V. #2 and #4.
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WATER BUDGET

Figure 4:  Water Budget

The amount of ground water in storage in Pine Meadow was calculated by estimating the
volume and porosity of the different geologic units between the northern end of Pine Meadow and the
drainage divide at Santa Rosa Summit.  Our calculations suggest Pine Meadow has an approximate
storage capacity of 86,500 acre-feet.  This is the total volume of ground water that is present in the
aquifer.  However, due to retention, it is not possible to extract all this ground water.  If extraction of
ground water exceeds the amount of recharge to the basin, water in storage begins to be depleted.
Removal of ground water storage in acceptable on a short-term basis.  However, if done as a long-term
practice, it can result in the lowering of water levels, compaction of the aquifer, bacteria problems in
wells, and other detrimental effects.  Therefore, excessive depletion of ground water in storage is not
advisable.

To avoid excessive depletion, a water budget was done to the Pine Meadow area.  The water
budget calculates the amount of ground water recharge for the basin and how much water is being
extracted.  If recharge exceeds extraction, there is sufficient ground water to support demand.  If
extraction exceeds recharge, the basin is in overdraft and ground water has begun to be removed from
storage.

Figure 4 shows the catchment area for the Pine Meadow.  The mean annual precipitation of
19.91 inches/year for the total catchment area was calculated by averaging 32 years of precipitation
data for Lake Hemet (data provided by Riverside County Flood Control).  In order to estimate
precipitation in a drought, only data from 1999-2002 was used.  The calculated precipitation for a
drought period is 10.44 inches per year. 

A range of estimated infiltration rates was used, taking into account relative differences in the
permeability of ground surfaces within the catchment area.  The mean infiltration value calculated for
the above range was 1186 acre-feet/year for an average year or 622 acre-feet/year in a drought
(Appendix C).  The “most probable” infiltration value (1389 acre-feet/year for an average year, 729
acre-feet/year in a drought) is an estimate based on the most likely infiltration rates.

Information from LHMWD of current residential water demand was used to estimate the
amount of water that would be required to support 307 residences in Pine Meadow.  This projected
demand was calculated to be 343 acre-feet/year.  In addition, the ranches at the southern end of Garner
Valley were estimated to be extracting 297 acre-feet/year based on estimates of the amount of water
that would be required to maintain livestock, pastureland and for residential use.

The water budget calculations indicate that there is sufficient ground water in the Pine Meadow
basin to supply more than the projected 307 residences in a drought year. 
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WATER QUALITY
Figure 5:  Water Quality

Water quality analyses were used to identify different sources of water being produced by the
LHMWD wells.  Water quality analyses are available from 2002 for all wells except G.V. #3.  The most
recent water quality analysis for G.V. #3 is from 1984.

Stiff diagrams were constructed for water from each well and are presented in Figure 5 and
Appendix D.  Stiff diagrams are a way of representing the chemical characteristics of a water sample
by plotting anions and cations on positive and negative side of the y-axis.  The resulting polygonal
shape, and the primary anion and cation, indicate the type of water and similar shapes indicate similar
water type.

The water from G.V. #2 and #4 is of calcium-bicarbonate type.  The water from G.V. #3 and
#5 is of sodium-bicarbonate and sodium-sulfate  type.  This suggests that water being produced in the
northerly (G.V. #2 and #4) and southerly (G.V. #3 and #5) wells may be from two different aquifers.

High aluminum and iron concentrations were measured in water from G.V. #5.  High aluminum
is unusual in ground water and may be an indication that the samples were not filtered by the laboratory
prior to analysis.  The resulting values therefore, may be lower than reported.

The water from G.V. #1 is of sodium-bicarbonate type.  The source of this water may be a
mixture of the water being extracted from G.V. #3 and #5.

There are several possibilities to explain these variations in water quality. 

• One possibility may be related to the fact that the bottom of wells G.V. #1 and #5 are
approximately 100ft lower in elevation than the other wells.  Water of a different quality
may be produced from a lower elevation.  

• There is also a spatial difference between the southerly and northerly wells.  This may
suggest that a geological subsurface barrier exists trending northeast-southwest,
approximately aligned with the contact of the Bautista beds and quartz monzonite and
the two lineations identified to the north of Pine Meadow.

• The  sulfurous taste and smell was  reported from G.V. #3, #5 and one of the Pathfinder
Ranch wells, all of which are more southerly than the other wells.  The source of this
sulfurous smell is likely to be due to a geological process, rather than a bacteriological
process since only three wells in the area are apparently affected.  Water quality testing
of G.V. #3 and #5 should include tests for sulfides because sulfate does not appear to
be consistently high in either of these wells.

Our preferred hypothesis at this time relates to the possible extension of the Hot Springs Fault.
To the north of Garner Valley, mineralized water rises along the Hot Springs Fault.  The same may be
occurring here - but to a much smaller degree.  If this is occurring, a potential site for a new well may
be on the upgradient (eastern) side of the suspected fault trace.
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INTERPRETATIONS

• The highest likelihood for obtaining additional ground water production is the surficial alluvium
and the Bautista beds.  Surficial exposures of the granitic rocks in the vicinity have few
significant fracture zones.

• Although the Thomas Mountain Fault, where exposed, shows little indication of a significant
fracture zone, it may be acting as a barrier to ground water flow and additional production may
be attainable by drilling near the fault.  

• Currently LHMWD extracts a mean total of 243 acre-feet/year from four active wells.
  

• G.V. #4 is the highest producer. 
• G.V. #1 has a relatively deep static water level and pumping level.  
• Water from G.V. #5 has a sulfurous taste and smell.  

• The storage capacity of the Pine Meadows basin is about 86,500 acre-feet.

• The most probable amount of infiltration from precipitation in the Pine Meadow catchment area
is about 1390 acre-feet/year during and average year of precipitation.  Approximately 640 acre-
feet/year is estimated will be extracted by LHMWD and other users with an increase in the
number of residences to 307.  This would leave 54% of the available water during an average
year or 12% during a drought year.  Therefore, there should be sufficient water flowing
through Pine Meadow to support the proposed 307 residences during a drought year.

• The southerly (G.V. #1, #3 and #5) and northerly (G.V. #2 and #4) appear to have significantly
different characteristics.  The northerly wells have consistently high static and pumping water
levels and similar water quality.  The southerly wells have lower static and pumping water
levels, are of different water quality type, and are reported to have a sulfurous taste and smell.
These differences may be due to differing depths of the wells, but may be associated with an
extension of the Hot Springs Fault.  
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RECOMMENDATIONS AND POTENTIAL TESTHOLE LOCATIONS
Figure 6:  Prioritized Testhole Locations

Figure 6 shows prioritized recommended testhole locations based on the information in this report.
Our highest priority testhole location coincides with the current anticipated location of G.V. #6, to be drilled
later in 2004. Potential testhole locations were selected for the following reasons:

• TH-1: Good potential for significant production of good quality water due to proximity to G.V. #2
and #4 and because the location is north of the inferred subsurface barrier.  The site is close to the
current water supply system and has easy access.  Significant bedrock fractures are unlikely at this
location and the well should only be drilled to solid bedrock (approximately 500ft depth).
Interference with the G.V. #2 and #4 may occur during pumping.

• TH-2:    Good potential for significant production of good quality water because a well at this site
will likely tap the same aquifer as G.V. #2 and #4.  Access is reasonable but the site is some distance
from the current water supply system.  There should be minimal  interference with G.V. #2 and #4.
This well should also be drilled to solid bedrock (approximately 500ft depth) because significant
bedrock fractures are unlikely to exist at depth.

• TH-3: Some potential for tapping a zone of ground water flow associated with the geologic contact,
and lineations in the bedrock in this vicinity.  Access is good and the location is close to the existing
water supply system.  The objective is to drill on the east of the suspected Hot Springs Fault trace.
Wells to the northwest of Garner Valley have been successful by being located within the shattered
zone, and on the upgradient side, of this fault.  There is a possibility of poor water quality, however,
and if bedrock production is not significant, alluvial production is unlikely to be good.  A 300ft
testhole should be sufficient to determine if significant production is available, but the final depth
should be determined by examining data collected during drilling.

• TH-3: Some potential for tapping a zone of ground water flow associated with the Thomas Mountain
Fault (TMF) that could potentially provide reasonable production.  Water quality from such a  source
is unknown.  Alluvial production is likely to be significant.  Access to this site may be difficult.  A
300ft testhole should be sufficient to determine if any significant production is available from this
location, but the final depth should be determined by examining data collected during drilling.

Further recommendations for LHMWD are:

• Allow wells to recover for longer periods after pumping prior to measuring the static water level.
This will help to ensure complete recovery to static conditions and may eliminate some of the
variations in the static water level data.

• Conduct a test pumping program on G.V. #5.  This should include an 8-hr step-drawdown test, a 24-
hr constant rate test and up to 12-hr recovery test and use of G.V. #2 as a monitoring well.  The test
results should indicate subsurface variations in aquifer characteristics and the sustainable pumping
rate.  During the step-drawdown test, samples should be taken for laboratory analysis of water quality
at different levels of drawdown.  This would help identify potential water quality problems at depth.

We recommend continuing the project with the drilling of G.V. #6.  The drilling phase should be
carefully monitored for subtle changes in lithology, identification of zones of production and water quality
variations.  The design of the production well should be based on observations made during drilling.   A
carefully conducted test pumping program should be completed and a pump and pumping rate should be
selected for maximum efficiency by analyzing the results.
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APPENDIX  A

Well Summary, Drillers’ Logs and As-built Diagrams



LHMWD Pine Meadow Well and Testhole Summary

Well History
bgs, date)

SWL (ft
Recent

(af/month)
Production

Recent

(af/month)
History

Production

Date
and Installation

Pump Size, Type

Depth (ft)
Setting
Pump

Depth (ft)
Seal

and Type
Slot Size

(From - To)
Interval

Screened
Diameter
Casing

Casing (ft)
Depth of

Total

Drilled (ft)
Depth
Total

Size
Borehole

Driller
Contracted

Drilled
Year

status
No. and

 LHMWD Well

pump to 380' 8/00
Sonar-jet 7/15/97, lowered

deposits),cleaned perfs with
(restricted perfs and iron

pump 7/97,  videolog 7/10/97
drilled 3/69, installed new1974

Submersible  
25Hp

to 477ft)
18.625" (50

01/03
Goulds 90L-30 30HP @ 280ft

and videolog and install
190, hole at 307'), sonar-jet
(perfs almost closed below
encrustations) and 09/01

videologs 01/99 (large
jet + brush + acidify 4/88,

hole in casing @ 71') + sonar
pump 09/82, videolog (small
drilled 10/69, installed 30HP

2003
submersible 

Goulds 90L-30
Reedley, CA
Bill Belknap,

350ft)
17.5" (50 to

and smell
because of sulfurous taste
Discontinued use in 1984

borehole still exists
widening of cavity, unknown if

left to allow caving and
hole below 192' - open hole
set lower because of open

depth and pump could not be
low because dd was to pump
drilled 11/69, production was

Reedley, CA
Bill Belknap,

192ft
10.75" O.D. to

356ft)
17.5" (50ft to

pump to 220' 05/03
replaced pump, lowered

11/99, lowered to 212'? 7/02,
install to 170' 15HP pump

replace motor and pump 8/99,
with Goulds 330L 3/98,

4/87 and 8/95, replace pump
SP75-2 05/86, replace motor
drilled 11/85, install Grunfos

2003
submersible 
7WAHC275

Goulds

screen
Johnson

0.06"

323ft)
12.25" (0 toDrilling Co.

Rottman

285ft
10" nominal to

2002
Submersible 
5CHC0404

Goulds

Pumps, Inc.
Wells &
Quality

L.O. Lynch

460ft
11.25" O.D. to

465ft)
18" (80 to

CompletionCasing and ScreenGeneral Information
Latitude

Longitude

Elevation AMSL

11058 ...5 38050mill cut
      0.06"     140 - 25050ft

20" O.D. to43147730" (0 to 50ft)33.36.106NUnknown1969G.V. # 1

07/10/97mill cut
      0.06"     310 - 330 430ft

10.75" O.D. to116.37.011WActive

mill cut
     0.06"     360 - 4204552

Well No. 1)
Meadows

(Pine

45112  .. 11 28050louvers
3/32"78 - 32850ft

20" O.D. to
328

Originally35028" (0 to 50ft)33.36.785N1969G.V. # 2

09/01328ft
10.75" O.D. toNow 318116.37.485WActive

4521

Well No. 2)
Meadows

(Pine

NoneUnknownUnknownUnknownUnknownUnknownUnknownUnknownUnknownUnknownUnknownUnknownUnknownUnknownG.V. # 3

Inactive

30NoneNoneNoneNone501/8" louvers82 - 18050ft
20.5" O.D. to19235628" (0 to 50ft)1969Testhole #3

04/24/73Inactive
4560

Well No. 3)
Meadows

(Pine

121923  .. 33 2205060 - 28050ft
20" nominal to28532333.37.031N1985G.V. # 4

12/85116.37.624WActive

4500

drilled 07/024055315800.60"80 - 46080ft
20.5" O.D. to46046534" (0 to 80ft)33.36.484N2002G.V. # 5

8/02e-logger116.37.019WActive

4548























APPENDIX  B

LHMWD Water Level and Production Records



Pine Meadows Water Levels (Feet Below Surface)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1983

G.V. #1 92 99.5 100 83 79 84.5

G.V. #2 5 17.5 24 22

1984

G.V. #1 76.5 140 140 139 113 132.6 120.5 147

G.V. #2 30 32 22 22 26 22

1985

G.V. #1 108.5 147.6

G.V. #2 18.5 19.1 19 17.5 41 33.5 114.8

1986

G.V. #1 111 103.6

G.V. #2 26.7 39.5 23.6 26 25.9 30.1 30 27.8 24.5

G.V. #4 7 8.5 9 11 11.4

1987

G.V. #1 121.2 117 103.1 109 110 224.5

G.V. #2 22.4 21.1 22 22.3 32.3 32.5 30.4 28.8

G.V. #4 11 11.2 11.9 9.5 10 15 16.3 15.8 15

1988

G.V. #1 107.7 107.5 97.7 101 97.9 132.4 115.4

G.V. #2 25.3 25 22 24.3 22.4 24.8 25.4 28.2 28.2 27

G.V. #4 15.9 15.1 15.2 15.7 16.9 16.5 10.4

1989

G.V. #1 104.6 99.4 132.2 103.8 105.3 101.3 116.8 112.5

G.V. #2 25 24.2 24.3 25.6 26.8 32.9 29.8

G.V. #4 18.8 18.2 25.9



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1990

G.V. #1 112 104.1 103.1 103.9 107.4 212.8

G.V. #2 28.7 28.1 28 27.9 29 30.3 44.8 42.5 43.1 39

G.V. #4 24.1 23.7 22.7 63.1 29

1991

G.V. #1 131.9 134.5 118.5 109.7 134.6 112

G.V. #2 36.4 37.4 36.1 31.2 26 25.5 28.1 30.9 31.9 30.9 30.9 26.7

G.V. #4 28.5 27.8 19 17.5 18 18.4

1992

G.V. #1 102 112..3 97.2 100.2 97.6 97.2 128.9 116.6 115.7 116.4

G.V. #2 24.8 24.6 21.4 20.3 18.9 19.3 20.9 24.2 24.3 24.8 23.3 23.9

G.V. #4 18.2 18.1 12.8 9.2 11.4 19.8 18.5 20.6

1993

G.V. #1 96.7 93.7 87 84.5 84 93.2 100.5 17.9 139.9 95.8

G.V. #2 22 15.6 12 10.7 10.8 11.3 18.8 104.9 20 20.4 18

G.V. #4 17.8 5.9 4.8 5.6 7.3 7.2 10.1 9.9

1994

G.V. #1 58.6 48.2 48.8 44 43.8 147.3 140.8 102.1 93.1 93

G.V. #2 15.4 14.1 12.8 11.6 13 12.9 67 25 21.5 20

G.V. #4 9.7 9.7 6.8 6.4 12.1 15.4 14.6

1995

G.V. #1 87.8 78.7 87.8 76.3 115.5 111.6 83.2 93.8 87.6 88.2 87.5

G.V. #2 19.6 16.2 19.6 15 12.3 12.9 18.7 17.3 25.1 23.9

G.V. #4 6.4 12 11.6 10.5 10.2

1996

G.V. #1 87.8 85.3 84.5 86.3 84.5 89.3 100.9 134.9 134 133.9

G.V. #2 23 16 15.6 16.5 16.9 21.2 26 40.8 40.1 38.8

G.V. #4 11.1 9.9 9.6 10 60.1 60.2 17.6 18 15.9

1997

G.V. #1 89.4 86.7 83.5 86.8 85.4 90.1 99.9 111.9 90.3 120.3 103.2

G.V. #2 20.6 19.4 18.5 20.1 39.3 49.6 52.4 47 36.9 29.6
G.V. #4 14.3 13.5 18.7 20.1 22.3 18.8 18.8 20



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1998

G.V. #1 104 106 99.8 110 149 95.9 151 154.9 151 151 143.6 119

G.V. #2 27.5 30.6 30.4 22 20.4 18.4 23 40.9 30.5 30.5 29.8 26.3

G.V. #4 19.8 18.8 7.1 6.9 6.8 14 6.8 10.9 11 11 11.9 11.4

1999

G.V. #1 107.3 100.9 99.8 98 99.3 99.6 104.4 126 116.3 110.3 105.2 139.2

G.V. #2 21.3 20.1 19.4 21.2 22 22.4 31.6 40.3 40 32.4 28.6 33.7

G.V. #4 10.9 11.5 11.7 11.9 11.1 12.9 11.1 20.2 19.5 20.2 24.7 19.4

2000

G.V. #1 135.4 109.3 128.9 110.5 115.5 117.2 131.2 134.3 122.3 113.9

G.V. #2 31 28.6 89.4 27.8 28.7 30.4 49.5 66.6 38.6 33.9

G.V. #4 19.2 18.7 47.6 18.5 20.6 24.8 23.4 23.9 24.1 23.2

2001

G.V. #1 123.2 122.6 106.1 122.4 142.6 143.6 126.3 127.3

G.V. #2 39.1 37.9 38.1 30 30.5 37.6 70.6 43.6 47.7 49.2

G.V. #4 24.6 24.4 22.7 24 24.2 32.6 30.3 30.5 28.7

2002

G.V. #1 117.9 119.4 113.7 131.1 123.9 120.1 178.2 143.2 176.2 139.9 124.7

G.V. #2 37.7 35.2 36.2 36.7 39.9 36.7 77.7 59 56.6 50.2 45.7

G.V. #4 27.6 60 46.7 29 31 34.6 35.5 36.1 35.1

2003

G.V. #1 118.9 113.9 111.5 118.2 123.3 166.2 151.3 148.8

G.V. #2 42.1 38.9 38.8 41.9 46.8 88.1 78.5

G.V. #4 35.2 33 32.5 28.4 28.6 29.4 33.6 95.3

G.V. #5 59.3 66.6 104.9 111.7 99.8 128 89 91.2 79.5



Pine Meadows Wells - Pumping Water Levels

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1983

G.V. #1

G.V. #2 25.5 74 75 78.5

1984

G.V. #1 219

G.V. #2 109.2 89.1 76 42 88.1

1985

G.V. #1 194 191 190.5 143.2 155 147 146.2 178

G.V. #2 141 74.5 77 74.5

1986

G.V. #1 141.5 152 144 163.5 173.8 140.1 153.9 148

G.V. #2 94 128

G.V. #4 50.2 33.1

1987

G.V. #1 128.1 138.2 139.6 144.6 143.5

G.V. #2 89 93 75

G.V. #4 50.4

1988

G.V. #1 148.1 148 232.5 148.2 148

G.V. #2 61.4 35.3

G.V. #4 61.4 61.5 61 60.8 60.5

1989

G.V. #1 185.1 189.1 191.5 189.8

G.V. #2 82.9 112.1 103.5 104.1 74.2

G.V. #4 60.6 61.1 60.8 64.5 80.8 62 63.5 60.5 61.1

1990

G.V. #1 264 153.9 211 197 281.1 256.5

G.V. #2 94.8 138
G.V. #4 61.5 62.6 60.5 62.7 63.2 64 62.3



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1991

G.V. #1 272.5 243 239.2 285.4 251.1 260.2

G.V. #2

G.V. #4 44.4 45.8 58.3 31.2 60.7 60.5

1992

G.V. #1 228.6 221.4

G.V. #2

G.V. #4 60.2 60.3 60.8 60.5

1993

G.V. #1 146.6 145

G.V. #2 96.4

G.V. #4 54.5 57.5 58.6 58

1994

G.V. #1 218.2

G.V. #2 132.7 99.6

G.V. #4 91.7 93 53.1 60.5

1995

G.V. #1 145

G.V. #2 93.7 102.5

G.V. #4 57.8 30.1 53.3 53.3 53.9 54.3 56.8

1996

G.V. #1 154.2 225

G.V. #2 100.3 109.8

G.V. #4 57.8 30.1 59.6 60.1 60.6 60.8 59.3

1997

G.V. #1

G.V. #2 84.1

G.V. #4 57.4 60.4 59.3

1998

G.V. #1

G.V. #2
G.V. #4



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1999

G.V. #1

G.V. #2

G.V. #4

2000

G.V. #1

G.V. #2

G.V. #4

2001

G.V. #1 316.4 316.6

G.V. #2 180.4 179.9

G.V. #4 59.1 59.3 60.3 60.5

2002

G.V. #1 321.4

G.V. #2 185.6

G.V. #4 60.8 182 60.3

2003

G.V. #1

G.V. #2

G.V. #4

G.V. #5



Well Production (acre-feet)
G.V. #1 G.V. #2 G.V. #4 G.V. #5 TOTAL

1987 8.44 0.64 10.71 19.79 
1988 42.80 12.21 172.07 227.08 
1989 22.71 15.71 205.06 243.48 
1990 67.01 20.62 142.18 229.81 
1991 55.31 2.69 132.60 190.60 
1992 20.91 1.22 211.28 233.41 
1993 24.16 7.66 204.82 236.64 
1994 14.13 21.09 205.74 240.96 
1995 4.89 21.73 188.00 214.62 
1996 13.95 21.34 201.06 236.35 
1997 28.94 26.44 194.94 250.32 
1998 47.74 30.57 126.97 205.28 
1999 28.73 34.35 192.95 256.03 
2000 33.30 36.50 189.68 259.48 
2001 34.08 27.04 182.26 243.38 
2002 45.36 31.52 204.88 3.54 285.30 
2003 15.13 46.75 60.64 27.94 150.46 

Average 
(1988 - 2002) 32.27 20.71 183.63 3.54 236.85 



APPENDIX  C

Darcy’s Law, Storage Calculations and Precipitation Data





Storage Calculation

The volume of Pine Meadow was calculated using the following method:

The cross-sectional area from the southerly cross-section divided by two (to account for the
reduction in valley depth towards the Santa Rosa drainage divide) and multiplied by the length
of the valley (to an arbitrary point where the valley gets quite narrow and the Bautista beds
are exposed on the surface).

This volume was then multiplied by the effective porosity (10-20% for the alluvium, and 1-3%
for the bedrock) to produce an estimate of the storage capacity.  The storage capacity of Pine
Meadow was calculated to be about 86,500 acre-feet.

This value corresponds well to the 200,000 acre-feet calculated by Durbin (1975) for the
whole of Garner Valley.  Bookman-Edmonston Engineering, Inc. (1970) calculated a storage
capacity of 15,000 acre-feet for Pine Meadow.  This value is probably an underestimate that
resulted from their assumption of depth to bedrock being 300ft.  In fact, Durbin (1975)
measured the depth to bedrock as up to 550ft using gravity data.



Riverside County Flood Control (Lake Hemet station)
Annual Precipitation

Year Average Average
Precip. (inches) Precip. (acre-ft)

1970 23.35 9430 
1971 15.02 6066 
1972 12.24 4943 
1973 18.38 7422 
1974 14.27 5763 
1975 15.6 6300 
1976 19.28 7786 
1977 17.82 7196 
1978 36.97 14930 
1979 21.54 8699 
1980 37.92 15313 
1981 14.48 5848 
1982 34.1 13771 
1983 37.48 15136 
1984 17.68 7140 
1985 16.65 6724 
1986 17.33 6998 
1987 18 7269 
1988 15.75 6360 
1989 7.47 3017 
1990 12.93 5222 
1991 27.74 11202 
1992 22.26 8989 
1993 31.56 12745 
1994 15.97 6449 
1995 31.7 12802 
1996 17.39 7023 
1997 16.4 6623 
1998 28.01 11311 
1999 13.39 5407 
2000 14.13 5706 
2001 8.72 3521 
2002 5.53 2233 



APPENDIX  D

Water Quality Analyses and Stiff Diagrams



     Water ClassificationG.V. #1
Sample collected 03/13/2002

meq/l0.9mg/l32Chloride (Cl)
meq/l2.1mg/l100Sulfate (SO4)
meq/l2.3mg/l140Bicarbonate (HCO3)
meq/l0.1mg/l2Potassium (K)
meq/l4.2mg/l96Sodium (Na)
meq/l1.0mg/l20Calcium (Ca)

mg/l52Calcium hardness
meq/l0.1mg/l1Magnesium (Mg)

-0.43Langlier Indexmg/l330Total filterable residue as CaCO3
NOWill the water form carbonate scale?deg C15Temperature

pH Units8.30pH
8.20Ryzner Indexmg/l110Total Alkalinity as CaCO3
YESIs the water corrosive?mg/l330Total Dissolved Solids

umhos/cm560Electrical Conductivity
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     Water ClassificationG.V. #2
Sample collected 03/13/2002

meq/l0.8mg/l28Chloride (Cl)
meq/l0.8mg/l38Sulfate (SO4)
meq/l4.4mg/l270Bicarbonate (HCO3)
meq/l0.0mg/l2Potassium (K)
meq/l1.8mg/l42Sodium (Na)
meq/l3.6mg/l72Calcium (Ca)

mg/l220Calcium hardness
meq/l0.8mg/l9Magnesium (Mg)

-0.48Langlier Indexmg/l380Total filterable residue as CaCO3
NOWill the water form carbonate scale?deg C15Temperature

pH Units7.40pH
7.32Ryzner Indexmg/l220Total Alkalinity as CaCO3
YESIs the water corrosive?mg/l380Total Dissolved Solids

umhos/cm610Electrical Conductivity
1.24SAR
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     Water ClassificationG.V. #3
Sample collected 26/04/1984

meq/l0.7mg/l25Chloride (Cl)
meq/l1.1mg/l54Sulfate (SO4)
meq/l2.2mg/l137Bicarbonate (HCO3)
meq/l0.0mg/l1Potassium (K)
meq/l3.3mg/l75Sodium (Na)
meq/l0.9mg/l19Calcium (Ca)

mg/l57Calcium hardness
meq/l0.2mg/l2Magnesium (Mg)

-0.29Langlier Indexmg/l245Total filterable residue as CaCO3
NOWill the water form carbonate scale?deg C15Temperature

pH Units8.40pH
7.88Ryzner Indexmg/l123Total Alkalinity as CaCO3
YESIs the water corrosive?mg/l245Total Dissolved Solids

umhos/cm430Electrical Conductivity
4.37SAR
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     Water ClassificationG.V. #4
Sample collected 03/21/2001

meq/l0.9mg/l32Chloride (Cl)
meq/l0.9mg/l44Sulfate (SO4)
meq/l3.9mg/l240Bicarbonate (HCO3)
meq/l0.0mg/l1Potassium (K)
meq/l1.7mg/l40Sodium (Na)
meq/l3.2mg/l65Calcium (Ca)

mg/l200Calcium hardness
meq/l0.8mg/l10Magnesium (Mg)

-0.76Langlier Indexmg/l340Total filterable residue as CaCO3
NOWill the water form carbonate scale?deg C15Temperature

pH Units7.20pH
7.51Ryzner Indexmg/l200Total Alkalinity as CaCO3
YESIs the water corrosive?mg/l340Total Dissolved Solids

umhos/cm550Electrical Conductivity
1.22SAR
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     Water ClassificationG.V. #5
Sample collected 08/28/2002

meq/l0.7mg/l25Chloride (Cl)
meq/l2.1mg/l100Sulfate (SO4)
meq/l1.6mg/l96Bicarbonate (HCO3)
meq/l0.0mg/l0Potassium (K)
meq/l4.3mg/l100Sodium (Na)
meq/l0.2mg/l4Calcium (Ca)

mg/l10Calcium hardness
meq/l0.0mg/l0Magnesium (Mg)

-0.57Langlier Indexmg/l270Total filterable residue as CaCO3
NOWill the water form carbonate scale?deg C15Temperature

pH Units9.00pH
9.09Ryzner Indexmg/l85Total Alkalinity as CaCO3
YESIs the water corrosive?mg/l270Total Dissolved Solids

umhos/cm500Electrical Conductivity
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