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SOUTHWEST WELL FIELD RECHARGE FEASIBILITY STUDY

HISTORY:

The Indian Wells Valley Water District (IWVWD) is located within the Indian Wells Valley in the
eastern part of Kern County and is surrounded by the Sierra Nevada Mountains to the west, the El
Paso Mountains to the south, Coso Mountains to the north and the Argus Mountains to the east. The
water shed for the Indian Wells Valley is approximately 860 square miles consisting of 500 square
miles in the mountains and approximately 360 square miles on the valley floor. About 200,000 acre-
feet (AF) of precipitation falls annually on the surrounding mountains and 100,000 AF of
precipitation falls on the valley floor.

The Indian Wells Valley’s only water source is from ground water extracted from the Indian Wells
Valley Basin, so designated by the California Department of Water resources (see CDWR Bulletin
118-75). The ground water aquifer has been pumped by all Valley water producers for many years
and the valley has experienced a growing population. Also, water is pumped from the Indian Wells
Valley and exported to Searles Valley for use in the Trona and Argus communities. Well monitoring
programs indicate the static ground water surface is declining about one foot to one and a half feet
per year. This information was presented in detail in the “Preliminary Project Analysis and Detailed
Project Work Plan” October 2003. Should the ground water become critically in an overdraft state,
other water sources would have to be found. The new source of water would have to be treated and
put into the distribution system or banked and used as an addition to the existing ground water. A
grant was secured from the Department of Water Resources by IWVWD under the Safe Drinking
Water, Watershed Protection and Flood Protection Act, commonly referred to as Proposition 13, for
a feasibility study for recharging water into the ground in the Southwest Well Field which is within
the Indian Wells Valley water aquifer.

PURPOSE:

The District’s annual water production required to service the District’s area has increased steadily
since it inception in 1955. The District pumped about 1300 AF in 1965 to serve its customers and
now pumps approximately 9500 AF. With an anticipated population growth, required pumping to
service the District will be about 14,000 AF in the year 2030. With a declining ground water, other
measures will be required.

The purpose of the Southwest Well Field Recharge Feasibility Study was to determine if water can
be percolated into the ground in the Southwest Well Field to supplement the existing ground water
by creating a localized ground water mound. Should the recharged water not form a localized
mound, it would mean that it might be scattered throughout the aquifer or distributed in a manner
that the efficiency of recovery would be less than desired. Also, should the water not reach the
existing ground water and for some reason stay in the vadose zone, it would be useless as a
supplemental source of water.

Any water for recharging the aquifer would come from a source outside of the Indian Wells Valley.



The most likely source of imported water would be water pumped through the Los Angeles
Aqueduct. The imported water could possibly originate from outside Kern County or result from
an exchange with Los Angeles Department of Water and Power for State project water and be
wheeled to a place in Indian Wells Canyon, which is the closest location to the IWVWD’s
transmission lines. This water would be piped from the canyon to the Southwest Well Field and
placed in percolation ponds. The feasibility pilot study would determine whether or not the water
added to the recharge ponds will reach the existing ground water and exist in such a manner that it
can be reasonably and efficiently extracted.

PROJECT:

To supplement the Detailed Project Work Plan as submitted to the California Department of Water
Resources, the following is provided.

The project was begun by providing a CEQA document to clear and grub a two plus acre area for
the construction of two percolation/recharge ponds. The location of the ponds are adjacent to
existing Well 18 in the Southwest Well Field. The accompanying picture entitled “The Project
Area” shows the ponds monitoring wells and production well and their location to one another.
They are approximately one-acre each. They are designated as the East and West ponds. The total
area was fenced using a six-foot high chain-link fence with tortoise fencing as required by CEQA.
Piping to the pond are an 8-inch pipe from the transmission line between Wells 18 and 33. The
outlets of the pipes are located at the north end of each pond. The outlets consist of stand pipes with
a 180° bends at the top so the water impinges on a surface of broken concrete rip rap, see
accompanying photos. The rip rap is used as an energy dissipater. The ponds were constructed with
flat bottoms and 1 %2 to 1 side slopes with 10-foot wide berms. Floats were installed in each pond
for the purpose of sensing the height of the water for the on/off switch to the well motor. The height
settings were between one and two feet. A corrugated metal pipe surrounded the float to prevent
wave action. A depth gauge was set adjacent to the float, outside the corrugated pipe so that :he
depth could be physically read.

Two 6-inch monitoring wells were constructed to 440 feet below ground surface which were
perforated from 360 to 420 feet below ground surface and had an annular seal from 0 to 350 feet
below ground surface. Monitoring well at the surface in shown in the accompanying photos. These
wells are located on the north and south end of the recharge ponds outside the ponds along the
centerline between Lhe ponds. They were located in the immediate vicinity to identify when recharge
water reaches the existing saturation zone. The monitoring wells are equipped with continuous data
loggers that record water pressure at the probe setting, barometric pressure, pH, and conductance.
The data loggers are down loaded once a week.

A weather station was installed to record wind speed, atmospheric temperature, and rainfall. An
evaporation pan was constructed to estimate the onsite evaporation rate and was supplied with water
from a source that replenished the evaporated water daily at midnight, see accompanying photos.
Total evaporation is determined from the evaporation pan and is correlated with the depth of the
ponds to determine surface area effected by the evaporation.



The original grading and clearing began in 1999-2000. The feasibility study began October 16, 2003
by pumping water into the west recharge pond. It was concluded that the well could only pump
during the periods of low water demand months and would have to be returned to supplying the
District distribution system during the spring and summer months or periods of heavy water
demands. A spreadsheet is utilize to track data for the quantities of water pumped in the ponds, pond
depths, evaporation, and rainfall and compute the net evaporation and infiltration rates, see Tables.
The water was supplied continuously, stopping only when the water level of the pond reached 2 feet
actuating the float switch. On February 6, 2004, the District switched from the west recharge pond
to the east recharge pond because the rate of infiltration in the west pond had slowed significantly.
A net total of 260 acre-feet of water percolated into the ground in the west pond. This pond was then
disced after it had dried out. The discing was necessary to rework the bottom surface of the pond
to eliminate or reduce algae buildup.

Water was pumped into the east recharge pond from February 6, 2004 until March 31, 2004 with a
total net quantity of 190 acre-feet of water. During this time there was no indications of recharge
water reaching the existing ground water. On March 31,2004 the recharge water was again switched
to the west pond and pumped into the west pond until April 30, 2004. Recharge operations were
then discontinued because the District’s distribution system demands required Well 18 to supply
water into the distribution system. The accumulative total net quantity of water pumped into the
west recharge pond was 337 acre-feet. The total net quantity of water pumped into the recharge
ponds was 527 acre-feet. The data collectors in the two monitoring wells are read each week and
are still monitored after many months of not pumping into the ponds. The data loggers indicate that
the ground water elevation has not risen.

DISCUSSION:

There has been no reaction from the probes in the monitoring wells which would indicate the water
has not reached the aquifer. Has the water gone down to a certain elevation and encountered a clay
layer? Has the water found that the path of least resistance was to spread out in a porous coarse
sand/gravel zone? Is the surface tension of the water between sand particles greater that the force
of gravity? Or does it take a very long time for the percolated water to reach the water table? The
only one of these questions that is significant is the later; the rest are academic. If it does not reach
the water table, you can not pump it.

The water has not reached the water table at the time of writing this report. The District could drill
a series of small diameter shallow monitoring wells around the pond in an effort to determine where
the water went. This would be an expensive effort for an academic exercise in “nice to know” which
would not add to the ultimate question “is it feasible to bank water in the Southwest Well Field?”.

CONCLUSIONS:
The water has not reach the saturation zone and may take a long time to percolate to the zone. The

distance from the surface to the saturation zone is greater than most percolation projects. The
monitoring wells with data loggers will be continually monitored now and into the future.
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East Pond Discharge Pipe and
Depth Gauge with Float Switch




East Pond Looking North
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East Pond Discharge Pipe with
W% Wmm In Em wono_.:




West Pond Drying out after Recharge
Water Rotated to East Pond




Construction of Monitoring Well




North Monitoring Well




Evaporation Pan and
Weather Station
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Evaporation Pan and
Water Supply Tank
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Propane Cannon

» This is part of
the CEQA
Mitigation for
the protection
of young
tortoise from
ravens.




SOUTHWEST WELL FIELD RECHARGE PILOT PROJECT
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INDIAN WELLS VALLEY WATER DISTRICT

DWR Grant Contract F77006 (Proposition 13)

Project Progress
ITEM DATE
Original Workplan with completion date of January 2003 2/12/2001

Monitoring wells drilled by Howard Pump (now Layne Christensen) of
Yermo, CA

5/12 - 6/12/2003

Preliminary Project Analysis and Detailed Project Workplan June 2003 (revised
October 2003)

The following items are listed as “complete” in this new Workplan:

e Construction of tortoise-proof fence

e Construction of pilot recharge basins

e Construction of the monitoring wells

e |nstallation of monitoring well equipment

¢ |Installation of evaporation rate equipment
Commenced recording evaporation data 7/9/2003
First Quarterly Report submitted to DWR (delays noted due to personnel 8/6/2003
changes)
Started the filling of westerly recharge pond 10/10/2003
Commenced recording of water level, pH and TDS. Also installed propane- 10/15/2003
powered cannon to scare off ravens that threaten the desert tortoise.
Second Quarterly Report submitted to DWR January 2004

o Site grading completed

e Well 18 dedicated to the recharge project

e All facilities installed & operational

o Sides of ponds sloped & bottoms scarified

» Wells equipped with sensors to record water level, pH and TDS
Commence filling of easterly pond. 2/4/2004
Stop filling easterly pond and redirect Well 18 to fill west pond. 3/31/2004
Scarify floor of west pond. Feb and Mar 2004
Third Quarterly Report submitted to DWR 4/29/2004
Suspend recharge project. Well 18 needed to provide water to distribution 4/30/2004
system.
Letter from DWR extending completion date of study from 10/31/04 to 1/24/2005
4/30/05 and report submission from 1/31/05 to 7/31/05 at the request of
General Manager Tom Mulvihill.
Final Report submitted to DWR (originally due 7/31/05) November 2005

9/12/07




INDIAN WELLS VALLEY WATER DISTRICT

September 12, 2007

As General Manager of the Indian Wells Valley Water District, I certify that project work
conducted under DWR Grant Contract F77006 (Proposition 13) was completed in
accordance with the approved work plan submitted June 2003 (revised October 2003).

“Thomas Mubvihill






