The transducers selected for measuring ground-
water levels are all gage transducers, which means
that they are vented to atmospheric pressure.
Fourteen of the 18 transducers had an output range
of zero to 5 pounds per square inch (psi), which is
equivalent to O to 11.53 ft of submergence in water.
Three other transducers had a millivolt (mV) output
with a range and precision, in feet, equivalent to
that of the 5 psi transducer. The data loggers were
programmed to store data to 0.001 psi resolution.
The remaining transducer had a zero to 15 psi
range, which is equivalent to zero to 34.60 ft of
submergence. The expanded range of this
transducer resulted in psi values that could be
recorded to 0.003 psi precision. The transducers
with psi output are temperature compensated and
are accurate for water temperatures from 4.0-50°C
(Design Analysis Inc., written commun., 1994).
After converting the psi or mV output to depth of
submergence, in feet, a resolution of 0.0023 foot for
the 5 psi and mV transducers and 0.0069 foot for
the 15 psi transducer was achieved. The 15 psi
transducer was installed in piezometer 1 at the
South Track site, which registered large daily and
seasonal changes in water level, due to its proximity
to a major production well field. In addition to
ground-water levels, aquifer-system compaction,
barometric pressure, and precipitation also were
recorded at selected sites. All data were recorded to
Pacific standard time.

Three different ground-water-level monitoring
systems were installed during the investigation.
The first system, a Campbell Scientific CR21X data
logger (CR21X) with float and shaft encoder did
not operate properly because of the depths to water
and friction between the float, float tape, and the
walls of the 2-in. diameter piezometer casings. The
second system used Druck Inc. model PDCR 950 Ti
(Druck) submersible transducers and Campbell
Scientific CR10 data loggers (CR10). This system
had mixed results, but, the transducers generally
were not reliable enough for the long-term
monitoring needs of the study. The final system
used for measuring and recording ground-water

levels consisted of Design Analysis Water Log
H-300 submersible pressure transducers (H-300)
(fig. 4) and CR10 data loggers. In addition to the
CR10 memory, data were backed up on a storage
module (SM-192). The SM-192 preserves data and
programs in the event of CR10 power failure. The
CR10 program can be stored on the SM-192 and
reloaded to the CR10. This ground-water-level
monitoring system has been reliable and was the
primary system employed for this study (Freeman,
1994).

The typical system for measuring and recording
ground-water-level data consists of one or two
H-300s connected to a CR10 (fig. 5). The system
is powered by a single 12-V battery with a 10-W
solar panel and a 12-V, 1-A regulator. The CR10,
battery, SM-192, and regulator typically are shel-
tered in a small fiberglass environmental box. The
dry air system (fig. 6) used to keep the air in the
vent tube of the H-300 free of moisture was located
in the shelter with the CR10 or in a separate shelter.
Then the shelter(s) are mounted to a vertical pole
that is attached to a 4-ft-long 6- or 8-in. diameter
steel outer casing (fig. 7), which is buried in the
ground. The steel casing protects the 2-in. diameter
polyvinylchloride piezometer casings. The shelters
and the outer casing can be locked to protect
against vandalism and environmental damage.

Data were recorded hourly and consisted of
instantaneous values of transducer submergence
depth as psi or mV and hourly mean values of
submergence depth in psi or mV, internal shelter
temperature, CR10 temperature, ground-water
temperature in degrees centigrade, and battery
voltage. The ground-water data presented in this
report are based on the instantaneous hourly values.
The remaining data were recorded primarily for the
purpose of detecting and troubleshooting
instrumentation problems. Field visits to all sites
were made every 4-6 weeks to collect the data to
check the instrumentation operation, and to make
manual measurements of ground-water levels with a
steel or electric tape.
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Figure 4. Design Analysis Water Log H-300 submersible pressure transducer and vent tube (reproduced with

permission of Design Analysis, Inc.).

Ground-Water-Level Data Collection

Calibration of each transducer was done in the
field at the time the transducer was installed in the
piezometer. In addition, the calibration was
checked each time a transducer was repositioned.
Calibration was done by moving the transducer in
equal increments through the water column in the
piezometer and recording the transducer output and
the corresponding distance the transducer was
moved. A minimum of four incremental calibration
points were used, which spanned the factory
calibration range. Three readings were obtained at
each calibration point. These data pairs were used
to generate a generalized least squares (GLS)
regression equation that was used to convert psi or
mV to submergence depth of the transducer below
water surface. This equation was then combined
with an offset, equal to the water level measured by

a calibrated tape added to the submergence depth at
the time the transducer was installed. The final
equation converts the transducer output to depth to
water below land surface (DBLS).

During field visits, ground-water-level mea-
surements were made and compared with the values
being recorded by the instrumentation. The values
of transducer submergence depth, measured and
recorded by the CR10 in psi or mV, were converted
to DBLS using the appropriate equation. The equa-
tion for converting transducer output to DBLS is:

DBLS = SP—(psi or mV)(Sp), (D

where
DBLS is Depth to water below land surface
datum, in feet;
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SP is Set Point Distance, in feet; the
measured distance below land surface
datum of the pressure transducer at the
time of installation;

psi or mV s the transducer output, in pounds per
square inch, or millivolts at a specific
time; and

Sr s the slope of the GLS regression
equation, in units/feet.

Land surface datum of each piezometer was
determined by surveying elevations from nearby
bench marks or global positioning system (GPS)
survey markers (Rewis, 1995). Land surface datum
elevation for each piezometer is listed in table 1.
The level of accuracy of land surface datum
elevation listed in table 1 is reflected by the number
of digits to the right of the decimal point, and is a
result of the level of accuracy of the survey method
used to obtain the elevation at the benchmark or
GPS marker. Field notes were kept and log sheets
were completed for each site visited during routine
data collection.

Ground-water-level measurements were made to
0.01-foot accuracy using either a calibrated steel
tape, or a calibrated electric tape. Repeat
measurements of DBLS were made to reduce the
possibility for error in the measurements. When
tape measurements for a given piezometer agreed
within 0.02-foot, the DBLS was noted and
compared with the converted submergence depth
values. Differences between measured and
converted values of DBLS were then noted and
used to adjust the transducer data where necessary
during the office computational process.

Data were downloaded from the CR10 recorder
to a SM-192 storage module or a portable
computer. The portable computer provided the
ability to plot and view data while at the site, which
was an important capability for timely trouble-

shooting of the instrumentation. Viewing plotted
data in the field also provides the opportunity to
evaluate effects of events, such as ground-water
pumping and earthquakes that have occurred since
the previous visit.

Figure 5. Data logger and transducer system used for
recording ground-water levels.
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Figure 6. Dry-air system for H-300 submersible pressure transducer (reproduced with permission of Design

Analysis, Inc.).

AQUIFER-SYSTEM COMPACTION
MONITORING SITES

Aquifer-system compaction was monitored by
three extensometers at two sites in the Edwards Air
Force Base study area. The sites were selected after
reviewing information on rates of land subsidence
at locations within the study area. The extensom-
eters were installed by the USGS and operated in
conjunction with the ground-water-level recording
sites. This section of the report discusses criteria
for site selection and location, instrumentation, and
field-data collection.

Site Selection and Location

Extensometer sites were selected in order to
record aquifer-system compaction for three depth
intervals. As previously stated, the Holly site was
selected to monitor aquifer-system compaction at
the point of maximum measured land-surface
subsidence at Edwards Air Force Base (Blodgett
and Williams, 1992). A single extensometer was
installed at the Holly site. The Holly extensometer
measures compaction from land surface to a depth
of 840 ft below the aquifer system, where it is
anchored in a resisting geologic unit. This
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Figure 7. Typical Edwards Air Force Base ground-
water level recording site.

extensometer recorded the compaction that occurs
over the entire thickness of the aquifer system at
this site.

The Fissure site was selected to monitor
compaction several miles from the South Track
Well Field. The site is on the playa of Rogers Lake
(fig. 2). Two extensometers were installed-at this
site. The deep extensometer registers compaction
between 15 and 52 ft below land surface where the
lithology is primarily clay, silt, and sand. The
shallow extensometer registers compaction between
land surface and 15 ft below land surface where the
lithology is entirely clay (Rewis, 1993). The clays
near the surface expand and contract in response to

hydration from precipitation and(or) flooding and
desiccation.

Selection and Operation of Instrumentation

The extensometer installations at the Holly and
Fissure sites are unique adaptations of a telescoping
extensometer design (Poland and Yamamoto, 1984).
The Holly extensometer (fig. 8) was installed during
June 1990. The extensometer consists of a
weighted fulcrum arm, fastened to a concrete pad at
land surface. The arm is attached to a 2-in. anchor
pipe, which, as previously stated is anchored in
concrete at a depth of 840 ft. As the concrete pad
moves relative to the anchor pipe, the fulcrum arm
changes from its horizontal position. An instrument
table is positioned over the extensometer. In order
to provide a stable platform for the instrumen-
tation, the two support legs for the instrument table
are anchored in concrete at 15 ft below land
surface. Because of the anchored depth of the
support legs, this extensometer measures com-
paction from a depth of 15 to 840 ft and it is
assumed that compaction between land surface and
15 ft is negligible. More information about the
Holly extensometer design and construction are
given by Blodgett and Williams (1992).

The time-series record of aquifer-system com-
paction at the Holly site is obtained by measuring
and recording the movement of the instrument table
relative to the anchor pipe (fig. 8). The primary
recording instrumentation consists of a Campbell
Scientific CR21X data logger, and a Trans-Tek
model 243 linear voltage displacement transducer
(LVDT). The LVDT body is fastened to the
instrument table. A small metal rod called the core
protrudes from the LVDT and rests on a reference
surface attached to the 2-in. anchor pipe. As the
land surface moves relative to the reference surface,
the LVDT core is displaced causing a change in the
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output voltage of the LVDT, which is then con-
verted to feet. The LVDT has a range of 0.0167
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Stevens- Type F analog recorder is used to collect
an auxiliary record of compaction in the event of
electronic failure of the primary recording system.
This auxiliary recorder was fitted with special gears
to provide the 0.001-ft precision needed for

compaction data. PWS-0201-0021

The LVDT output was calibrated by adding
counter weights to the fulcrum arm in fixed incre-
ments, and noting the changes in output voltage
from the LVDT, and changes in the analog dial
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gage. The data were used to generate an equation
that is used to convert the change in voltage output
of the LVDT into a change in feet. The equation
was computed by means of GLS regression.

AC = Or+(Sr)(mV), @

where

AC is computed aquifer compaction, in feet;
Or is the offset (y-intercept), in feet, of the GLS
regression equation;
Sr is the slope of the GLS equation, in ft/mV; and
mV is the recorded millivolt output of the LVDT
measurement at a specific time.

Successful recording of aquifer-system com-
paction commenced in January 1991, after an initial
period of adjusting and fine tuning the extensometer
and its instrumentation. Instrumentation improve-
ments and other refinements were made again in
August 1992. The refinements made were: moving
and positioning the dial gage so that it was
referenced to the same surface as the LVDT; adding
more weights to the fulcrum arm, which increased
the stability (rigidity) of the anchor pipe; and
attaching the pulley cable of the auxiliary recorder
directly to the leveling screw of the anchor pipe.
The result was data with much less noise (fig. 19, at
back of report), and greatly improved consistency in
the values measured by the analog dial gage, the
auxiliary recorder, and the LVDT/CR10
instruments. The record of hourly compaction has
been essentially uninterrupted, except for short
periods when these refinements were being made.

The two extensometers at the Fissure site (figs.
9, 10) have a different design than the extensometer
at the Holly site. The deep extensometer has an
anchor pipe set in concrete 52 ft below land surface
and the shallow extensometer has an anchor pipe set
in concrete at land surface. Like the Holly site, the
instrument table support legs at the Fissure site are
set in concrete 15 ft below land surface. The
shallow extensometer measures changes between
land surface and 15-ft depth, and the deep

extensometer measures changes between depths of
15 and 52 ft. The shallow zone is monitored to
gain information about the response of the lake bed
clays to wet and dry periods and to surface
deformation processes such as fissure formation.
Two Trans-Tek model 243 LVDTs are mounted on
the instrument table. Each LVDT is mounted inside
a micrometer chamber that has three leveling legs
and is positioned on the instrument table. Each
extensometer LVDT core is connected to a separate
anchor pipe. The top end of each LVDT core
passes through the coil that is attached to the
micrometer dial on the top of the micrometer
chamber. The micrometer dial is used to raise or
lower the LVDT coil inside the micrometer
chamber. The vernier scale of the micrometer dial
allows direct and precise determination of how
much the LVDT is moved during repositioning and
calibration checks.

In this report, sediment compaction is con-
sidered to be the equivalent of aquifer-system
compaction. The time-series record of aquifer-
system compaction at the Fissure site is obtained by
measuring and recording the relative movements of
the land surface and the 52-ft depth anchor pipes
relative to the instrument table legs that are fixed at
the 15-ft depth (fig. 8). The instrumentation con-
sists of a CR10, SM-192, and the LVDTs. In
addition, two analog dial gages are used to provide
a check of the recorded changes in sediment com-
paction. Sediment compaction is the specific name
of the parameter under which the data are stored in
the USGS data base. The instrumentation is
powered by two 12-V DC batteries connected in
parallel that are charged by a 10-W solar panel and
12-V, 1-A regulator. This is the same data logger
and power supply system used to operate the
transducers in the piezometers at this site. The
extensometer instrumentation was installed in July
1992. The data recorded for the extensometers are
the unadjusted voltage output from the LVDTs. A
specialized data logger program was designed for
use in the CRI10 at this site because of its multiple
role of recording the ground-water level, aquifer-
system compaction, and precipitation data.
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Figure 9. Fissure extensometers, above-ground installation.

The design of the Fissure extensometers, and the
instruments used, make calibration of the LVDTs
much simpler than at the Holly site. The cali-
bration is done by turning the micrometer dial
adjustment knob and comparing the micrometer dial
values with the voltage output from each LVDT.
The LVDT voltage and the micrometer dial
readings are used to calculate a GLS regression
equation. The GLS regression equation and
conversion from inches to feet (eq. 3) are used to
process the data in the USGS time-series data base.
On occasion, the LVDTSs need to be repositioned
when the 0.0333-foot range limit of the LVDT is

approached. When they are repositioned, a
calibration check is made by using the micrometer
dial in the same manner as the original calibration:

AC = Or+(SP(mV)(0.08333), ®)
where
AC is computed aquifer compaction in feet;
Or s the offset (Y-intercept) of the GLS
regression equation, in feet;
Sr is the slope of the GLS equation in/mV;

and
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Figure 10. Fissure extensometer, below-ground installation.

mV is the recorded millivolt output of the
LVDT at a specific time.
0.08333 is a constant used to convert inches
to feet.

Aquifer-System Compaction Data Collection

During visits to the two sites, dial-gage readings
are noted and compared with the output from the
LVDTs. The amount of change in the dial-gage
readings and in the LVDT output that occurs
between visits should agree closely. The values of
LVDT voltage registered by the data loggers are
converted to feet in the field.

At the Holly site, a 48-in. carpenters’ level is
permanently positioned on the fulcrum arm. If the
arm is not level, it is adjusted accordingly. Dial
and LVDT readings are noted before and after the
leveling procedure in order to define any correc-
tions to the recorded data. The design of the
extensometers at the Fissure site does not require
re-leveling.

Data for the study are retrieved in the field in
the same manner and at the same time as the
ground-water-level data for these sites. The use of
a portable computer and PFC software is the pre-
ferred method. Data are plotted on the screen of
the portable computer before leaving the site to
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ensure that the instrumentation is functioning
properly.

DATA PROCESSING

All data presented in this report are stored and
processed on a USGS nation-wide computer system
in the Automated DAta Processing System
(ADAPS) of the National Water Information System
(NWIS) data base. Data that are retrieved and
stored on a portable computer are transferred to the
minicomputer using standard file transfer software.
Once in the minicomputer, a backup copy of the
data is made for local magnetic tape archival. The
data are then converted by the DEvice COnversion
and DElivery System (DECODES) into a standard
input format for ADAPS. Data generated by
DECODES are considered to be the original data
for all digital recorders (Hubbard, 1992). All data
editing and computations were done within ADAPS.

ADAPS is designed to store and process time-
series data. (Dempster, 1990). One advantage of
using ADAPS is that there is a permanent, on-line
record of the changes and corrections applied to the
original, time-series data in the process of
computing daily statistics. This computation
process is called the primary computation, and as
applied to the project’s data, consists of four steps:

1. Original data (Edited Unit Values) are converted
to the engineering units of the parameter, using
a linear conversion equation;

2. Datum corrections are applied to the converted
data;

3. These corrected data are stored separately as
Computed Unit Values; and

4. Daily statistics (Daily Values) are computed
from the Computed Unit Values and stored.

The original time-series data loaded into
ADAPS are called edited unit values because they
are available to be edited or deleted and may not be
identical to the original archived data after editing.
Since no data modification was made to these data

with DECODES, the edited unit values are the same
as data recorded in the field, and usually require
some conversion to engineering units. For example,
the data presented in this report as "DBLS" are
recorded as psi or mV from the transducer. These
values are converted during the primary
computation to DBLS, in feet (step 1).

Manual measurements, and observations of
analog dial gages were made to compare with the
recorded values. The difference between the
measured or observed value and the recorded value
is stored with the date and time of observation in
the datum corrections file. In all cases, drift in the
instrument was determined to occur linearly over
time, so a datum correction can be calculated for
each computed value by a linear time proration
between datum correction values (step 2). The
primary computation calculates these corrections
and applies them to each of the converted edited
unit values and stores the results separately as
computed unit values (step 3). Computed unit
values can be created only by the primary
computation and cannot be manually created or
edited. This process maintains the edited unit
values in their original edited form.

Daily statistics also are calculated from the
computed unit values by the primary computation
(step 4). The daily statistics computed for these
data include maximum, minimum, mean, and in-
stantaneous observation at noon. With the excep-
tion of daily summations, such as total daily rain-
fall, ADAPS always considers a day as including all
values recorded from 0000 to 2400 hours, with the
values at 0000 and 2400 included in all
calculations. Rainfall values recorded at midnight
are summed for the preceding day.

In addition to the function of the primary com-
putation, ADAPS provides many programs for error
screening, editing, manipulation, analysis, and
display of the data stored in the data base. One
program, PLOTWAT, was used extensively to pro-
duce time-series plots of all data, and was used to
generate the initial plots presented in this report.
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Plots of the edited unit values were used to check
the original data for outliers or questionable values
and to get a general idea of the activity at each site
for that data period. Plotting the computed unit
values data also provided the ability to compare sets
of data for different sites during the same time
period. Plotting the data before and after the pri-
mary computation process was a principle quality
assurance tool.

GROUND-WATER-LEVEL AND AQUIFER-
SYSTEM COMPACTION DATA

The time-series data for this study are presented
graphically in the following two sections: "Data for
periods of record at instrumented sites” and "Data
for periods of special interest.”

Data for Periods of Record at Instrumented
Sites

The four types of data presented in this section
are the daily values for the individual periods of
record of ground-water-level, aquifer-system-
compaction, barometric pressure, and rainfall data.

Ground-Water Levels

The ground-water-level data recorded during the
Edwards Air Force Base study are presented in
figures 11-18 (at back of report). Daily noon
values of DBLS in feet, periodic water-level mea-
surements, or both, were previously published for
the 1992 and 1993 water years (October 1 through
September 30) for most of the sites (Johnson and
Fong-Frydendal, 1993; Johnson, 1994). Graphs of
daily mean DBLS, in feet, for the period of record
for each instrumented piezometer are shown in
figures 11-18. Gaps in the record are the result of
long-term removal of instrumentation, or short-term
instrument malfunction. Long-term breaks in the
data that were caused by instrument removal, are
listed in table 2 as having separate periods of

record. However, for purposes of data presentation,
all data for each piezometer are shown on individ-
ual plots for the period covered by this report. As
the ground-water level in a given piezometer falls
further below land surface, the numerical value for
DBLS increases. The vertical scale for DBLS
increases from top to bottom, therefore, a down-
ward trend represents a lowering of ground-water
level.

Aquifer-System Compaction

The aquifer-system compaction data collected
during this study are presented in figures 19 and 20
(at back of report). Daily mean sediment com-
paction for each extensometer is presented. Sedi-
ment compaction is the parameter name used in
ADAPS, and for this report is equivalent to aquifer-
system compaction. Gaps in the record were
caused by either instrument modification or range
exceedence of the LVDTs. The periods of record
for the individual extensometers are shown on the
figures and in table 2. By convention, increasing
aquifer-system compaction is expressed by an in-
creasing numerical value. Decreasing aquifer-
system compaction is expressed by a decreasing
numerical value. The vertical scale of aquifer
system compaction increases from top to bottom, so
a downward trend represents a lowering of the land
surface. The first daily mean value for these data is
not necessarily equal to zero because of compaction
that occurred between the time the instrumentation
was set to zero and the end of the first full day of
record.

Barometric Pressure and Precipitation

Supplemental data were collected for the
purpose of analyzing barometric and precipitation
influences on the ground-water-level and aquifer-
system compaction record. Local barometric
pressure was recorded at the Holly site (fig. 21, at
back of report) and precipitation was recorded at the
Fissure site (fig. 22, at back of report). The baro-
meter data are presented as daily mean barometric
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Table 2. Periods of record for time-series data collected at Edwards Air Force Base sites

(DBLS, Depth to Water Below Land Surface; mbars, millibars]

Local site name Installation type Type of data Pe;:c:)drdof
Holly Piezometer 1 DBLS, in feet 1/11/91-6/18M1
6/10/92-9/30/93
Piezometer 2 DBLS, in feet 1/11/91-7/19/91
6/11/92-9/30/93
Piezometer 3 DBLS, in feet 1/11/91-6/30/91
Piezometer 4 DBLS, in feet 1/14/91-4/24/91
8/21/91-12/291
Extensometer Aquifer-system compaction, in feet 1/11/91-9/30/93
Barometer Barometric pressure, in mbars 1/11/91-9/30/93
Fissure Piezometer 1 DBLS, in feet 7/30/92-9/30/93
Piezometer 3 DBLS, in feet 7130/92-9/30/93
Piezometer 5 DBLS, in feet 221/92-9/30/93
Deep Extensometer Aquifer-system compaction, in feet 7131/92-9/30/93
Shallow Extensometer Aquifer-system compaction, in feet 7/31/92-9730/93
Rain gage Precipitation, in inches 12/19/91-9/30/93
Graham Ranch Piezometer 2 DBLS, in feet 6/12/92-9/30/93
Piezometer 3 DBLS, in feet 6/25/91-1/28/92
South Track Piezometer 1 DBLS, in feet 7/16/92-9/30/93
Piezometer 2 DBLS, in feet 7116/92-9/30/93
Survival School Piezometer 1 DBLS, in feet 7/16/92-9/30/93
Piezometer 2 DBLS, in feet T16/92-9/30/93
Branch Park Piezometer 2 DBLS, in feet 9/17/92-9/30/93
Piezometer 4 DBLS, in feet 9/17/92-9/30/93
South Shore Piezometer 1 DBLS, in feet 9/18/92-9/06/93
Piezometer 2 DBLS, in feet 9/18/92-9/30/93
North Shore Piezometer 1 DBLS, in feet 12/17/92-9/30/93

pressure, in millibars, and the precipitation data are
presented as daily sum rainfall, in inches. Baro-
metric pressure can be used to remove the response
of water levels for changes of atmospheric loading.

The data in this report have not been adjusted in
 this way. The rainfall data are useful in explaining
some of the events recorded at the Fissure site by
the shallow extensometer.

Data for Periods of Special Interest

Three selected data presentations (figs. 23-25, at
back of report) have been included in this report.
Hourly ground-water-level response to changing
barometric pressure is presented in figure 23. This
figure depicts the inverse relation between the
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change in barometric pressure and the change in

ground-water level measured in a piezometer open

to atmospheric pressure. The response of ground-
water levels to the June 28, 1992, Landers earth-
quake (Mw [magnitude] = 7.3, 34°12’ north,

116° 26° west, 0357 hours PST) (Galloway, 1993),

in three piezometers at three sites is shown in figure

24. The greatest response was in piezometer 2 at

the Graham Ranch site where the recorded change

was 1.39 ft. Responses at the Holly and Fissure
site piezometers, were less than at the Graham

Ranch site but were still measurable. The relation

of changes in ground-water levels and aquifer-

system compaction at the Fissure site, as the result
of the formation of a new fissure about 100 yds
west of the site, are shown in figure 25. As can be
seen from the figure, the changes occurred as
follows:

1. The shallow extensometer records sudden
extension of the aquifer system, followed by a
more consistent rate of extension,
simultaneously;

2. The deep extensometer records sudden
compaction, which doesn’t recover,
approximately 6 hours later;

3. Ground-water level in piezometer 5, rises
quickly and begins a slow downward recovery
over the next several days; and

4. Ground-water level in piezometer 1 falls quickly
and rises to its original level.

SUMMARY

As part of a study by the U.S. Geological
Survey, a monitoring program was implemented to
measure time-series ground-water-level and aquifer-
system compaction data at Edwards Air Force Base,
California. The purpose for collecting these data
was to study the relation of ground-water-level
fluctuations and aquifer-system compaction as they
related to pumping of ground water from several
Edwards Air Force Base production wells.

Time-series data were collected for 18 piezom-
eters, 3 extensometers, 1 barometer and 1 rain gage
at 8 sites on Edwards Air Force Base, California,
from January 1991 through September 1993.
Ground-water levels were recorded for the North
Muroc ground-water subbasin, the principal and
deep aquifers of the Lancaster subbasin, and a small
subbasin in the Graham Ranch area of Edwards Air
Force Base. Aquifer-system-compaction data were
recorded for three zones at two extensometer sites.

A description of the ground-water-level and
aquifer-system compaction monitoring sites, site
selection and site locations, instrumentation selec-
tion and operation, data collection and processing,
illustrations of the instruments, and graphic
presentations of the data are included in this report.
The data reported were recorded hourly, with the
exception of the rainfall data, and are stored in the
ADAPS data base of the U.S. Geological Survey.
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FIGURES 11-25
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