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Beaumont Storage Unit Recharge Project
Phase I—Conceptual Design

Objectives and Scope

The purpose of this Conceptual Design effort is to identify and
evaluate pertinent design issues to facilitate the establishment of
design concepts. The design concepts for the Beaumont Storage Unit
Recharge Project (BSURP) will define project components and
features in sufficient detail to guide the preparation of design and
preparation of the Contract Documents (Phase 2).

Information is drawn from numerous sources, including previous
reports for the San Gorgonio Pass Water Agency (SGPWA), on
importation, recharge, groundwater basin safe yield, groundwater
monitoring, and the most recent “Engineers Report on Groundwater
Conditions.” Additional reports were also reviewed, including the
“Beaumont Storage Unit Recharge Facilities Additional Facilities
Investigation, " 1997, the “Beaumont-Cherry Valley Water District
(BCVWD) 1994 Water System Master Plan Updare.” and technical
papers on Groundwater Recharge by Herman Bouwer, Ph.D., PE, a
known long-term authority on groundwater recharge applications.

The scope of the Phase 1 effort encompasses water quantity, water
quality, and other operational considerations which impact the
configuration and design of structures/components of the recharge
facilities.

The primary goal in this conceptual design effort is to develop a
project concept which can achieve the highest sustained rate of
recharge, with minimum adverse impacts, for the least capital cost and
operational burden. Since performance of groundwater recharge
facilities can only be proven by actual operation, a key philosophy in
this Phase 1 approach is to minimize the capital investment in untested
features and to design a high degree of flexibility into project facilities.
This will allow for ongoing testing of concepts and allow cost
effective divergence from the original baseline concept as determined
beneficial to enhance system performance.

The geographic focus of this effort is the vicinity of the previously-
identified primary recharge sites in the Cherry Valley area of the
Beaumont Storage Unit (BSU): Little San Gorgonio Creek spreading
grounds and the proposed South Noble Creek East spreading grounds
(see Figure A). For reasons detailed in the 1997 “Additional Facilities
Investigation, " these two sites are considered herein to be the initial
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PHASE 1—CONCEPTUAL DESIGN BEAUMONT STORAGE UNIT RECHARGE PROJECT

recharge facilities for consideration. Additional sites and concepts are
addressed to the extent that they may be necessary to achieve the
SGPWA recharge goals in the BSU. Also addressed are appurtenant
monitoring facilities.

Quantity/Design Flow Considerations

Many factors must be evaluated to determine the range of design flows
to be accommodated by the proposed project. A brief discussion of
the major factors follows:

Desired Recharge Volumes

Overdraft Mitigation. Previous studies have indicated the need to
import supplemental supplies into the SGPWA service area to alleviate
the ongoing supply-demand deficit, which has caused groundwater
overdraft conditions observed over several decades. Overdraft varies
greatly from year to year due to climatic vagaries. However, the long-
term average overdraft in the BSU is currently estimated to be about
1,800 acre-feet (AF) per year.

Banking and Carryover Storage. The “vacant” storage capacity of
the aquifer is very large—estimated at approximately 400,000 AF.
The subject groundwater recharge program will be designed to not
only alleviate existing and expected future increased overdraft but to
provide supply during droughts or importation system outages using
groundwater banking for carryover storage. State Water Project
(SWP) supplies have been unreliable and may become increasingly
tenuous as the competition for limited supplies intensifies. Recent
projections by the State Department of Water Resources (DWR)
indicate the following estimated SWP reliability relationships, under
year 2020 demand conditions and SWRCB Order No. 95-6:

¢ 100 percent delivery, 25 percent of time.
e 75 percent delivery, 70 percent of time.

¢ 50 percent delivery, 85 percent of time.

Banking of significant quantities of water in the BSU would result in
an indirect economic benefit to pumpers in the form of energy cost
savings from reduced pumping lifts due to elevated groundwater
levels. For example, a 100-foot increase in groundwater levels would

result in an approximate $12 per AF energy cost savings. This equates
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PHASE 1—CONCEPTUAL DESIGN BEAUMONT STORAGE UNIT RECHARGE PROJECT

to a basinwide total of about $84,000 per year based on average
current extractions in the BSU and a uniform increase in water levels
in the basin.

Availability and Price of Imported Water. Another issue, which
could affect the design flow rate of the recharge facilities. is the timing
of availability of the imported supply. Entitlement SWP water may
not be available in its full quantity or at a uniform rate throughout the
year. During wet years, “additional” SWP deliveries may only be
available during the late winter/early spring months. Also, other water
sources will be considered from time to time as they may be
economically available, for transport through the SWP and the East
Branch Extension into the study area.

Of paramount importance to SGPWA is the price paid for imported
water supplies. Since the 1995 Monterey Agreement, the California
water industry is in a state of gradual transition to a quasi free-market
situation where transfers and wheeling will be more common. Those
agencies which have the ability to import and store water that is
available in wet years will have a distinct advantage in obtaining these
lower cost sources when they are available. With local groundwater
basins providing a large natural reservoir, the SGPWA and its retailers
can be in position to take advantage of opportunities to purchase these
wet year water supplies, provided sufficient import and recharge
capacity is available. Water can be stored for long periods, with very
little loss, in quantities sufficient to carry the region through a
multiyear drought.

Volume Targets. In summary, the desired volumes of water to be
recharged through the facilities to be designed in this project are
dictated by the goals of:

e Mitigation of existing BSU overdraft estimated at a long-term
average of 1,800 AF per year, with individual years as great as
10,000 AF.

e Mitigation of anticipated future overdraft in BSU, estimated to be
as great as 12,500 AF per year at ultimate (high growth scenario)
development, assuming appreciable recycling but no water
importation for direct use.

¢ Short-term importation of large quantities of surplus SWP or other
supplies assumed to be typically available during the high runoff
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PHASE 1—CONCEPTUAL DESIGN BEAUMONT STORAGE UNIT RECHARGE PROJECT

season (assumed to last two to five months). Thus. it may be
desirable to import/recharge at a monthly rate of two to three times
the average annual rate to be able to capitalize upon the available
wet year supplies.

Based on the above considerations. it is concluded that the ultimate
desirable recharge volume, other factors notwithstanding, could be
15,000 AF per year or more and at a maximum rate of approximately
2,500 to 3,000 AF per month. [t should be noted that importation for
direct use appears to be more costly. This is due to the conveyance
and possible treatment costs that are not required for groundwater
recharge/subsequent extraction. However, to the extent that direct use
(or “in-lieu recharge™) might be implemented and replace groundwater
extractions in the future, the amount of required groundwater recharge
would be correspondingly reduced.

Importation Capacity

Given the possible future availability, on an intermittent basis, of large
quantities of surplus water which could result from a relatively
unrestrained water market, pipeline, pump station or turnout capacity
could be the constraint to the rate of water importation into the study
area. The SGPWA SWP entitlement of 17,300 AF per year will be
reduced during many dry years, but short-term opportunities for
greater quantities will likely arise in wet years, possibly at very
attractive prices.

The SGPWA Importation Project delivery system has now been
incorporated into the SWP and includes an extension of the East
Branch of the California Aqueduct into the BSU forebay study area.
The planned 36-inch-diameter pipeline is sized to convey
approximately 40 cubic feet per second (cfs), or about 2,500 AF per
month at a 100 percent load factor. This is near the range of desired
maximum rates for BSU recharge or direct use as discussed in the
previous section.

Hydraulic Limitations of Underlying Sediments

The two proposed sites have been previously studied and, to a limited
extent, tested to determine possible factors limiting the rate of recharge
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PHASE 1—CONCEFTUAL DESIGN BEAUMONT STORAGE UNIT RECHARGE PROJECT

which can be expected. Maximum recharge rates will be dictated by
one or a combination of the following factors:

1. The sustainable hydraulic acceptance rate (percolation capacity) of
the combined recharge basins. Percolation rates are influenced by
the types of materials comprising the basins and the surface and
subsurface accumulation, over time, of “clogging layers.”

2. The effective vertical hydraulic conductivity (or transmissivity) of
the underlying formations, particularly the identified low
permeability stratas at approximate 100- and 220-foot depths.

3. The horizontal transmissivities of underlying formations as they
may be influenced by natural barriers, most specifically a
suspected northwest trending reverse fault which apparently
displaces sediments immediately south of the Little San Gorgonio
Creek Recharge site (USGS Memorandum Report, April 9, 1998).

Clogging Layers. The rate of recharge through shallow basins such
as those proposed is usually restricted by the ability of the soils
comprising the basins to pass water; although, as previously discussed,
subsurface flow restrictions or mounding can also be prohibitive. The
initial character of basin bottom soils is important, since highly
permeable soils are obviously advantageous. However, of equal
importance in sustaining desirable rates of recharge are the quality of
the recharge water and the design/operation of the basins.

Clogging layers often develop, comprised of organic and inorganic
materials that were suspended in the water and accumulate on the
bottoms of the basins. Further clogging can result from algae and
biofilms growing on the bottom of basins. These thin layers of
clogging materials can greatly reduce percolation rates. Disking or
tilling the soil can temporarily reduce clogging but usually result in
downward movement of the clogging materials, creating a thicker,
deeper clogging layer which is more difficult to remove.

As stated by Bouwer in “Arrificial Recharge for Reuse and Storage,”
“...the entire management of infiltration basins for groundwater
recharge is often dominated by controlling the clogging layer.”

The proposed recharge projects at Little San Gorgonio and South
Noble East have advantages over many projects as follows:
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