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Impacts to the Deep, Confined Groundwater Aquifer at San Bernardino National Wildlife
Refuge

The purpose of the congressionally established San Bernardino National Wildlife Refuge
(SBNWR) is to conserve fish and wildlife species listed as threatened or endangered and their
aquatic habitat. To achieve this, it is crucial that Refuge water sources are secure, and managed
in a sustainable way to support endangered fish populations. The San Bernardino Valley aquifer
provides the groundwater critical to the Refuge purpose. This is ancient water, derived from a
deep, confined aquifer that is under pressure and naturally pushes water upward through Refuge
wells without the need for pumping (artesian flow). This upward pressure (measured as “feet of
head”) equates to gallons per minute of pressured flow. A drop in a well’s head pressure means
less water flows upward and into Refuge ponds from that well naturally. The Refuge is currently
experiencing unprecedented drops in the head pressure at a number of wells, and this is resulting
in decreasing water levels at Refuge ponds that house endangered fish, raising concerns
regarding our ability to fulfill the Refuge purpose.

Before pumping of the Glenn Ranch Well began, SBNWR had a total of 20 consistent ponds
providing habitat for multiple endangered species. Currently, the Refuge has 9 ponds that are
maintaining their volume, 8 ponds with lowering levels, and 3 ponds that are dry. During the
time these water fluctuations are occurring, the only change to the confined aquifer has been the
unprecedented pumping of the Glenn Ranch Well, currently being used as a water source for
border wall construction, and located just west of SBNWR.

Several groundwater studies (Towne 2011; Earman et al 2008; Earman 2004; Earman et al 2003;
Biggs et al 1999; Schwab, K.1992; Longsworth 1991) have documented that the same confined,
deep aquifer supports San Bernardino NWR wells and the Glenn Ranch Well. An aquifer test
helped confirm the accuracy of these studies (Broska 2003). Three figures are provided. The first
is a cross-section showing general function of shallow and deep aquifers. From Longsworth
1991, the second figure shows the same aquifer is beneath both the refuge and the Glenn Ranch
Well. The third figure illustrates the distances between the Glenn Ranch Well and select Refuge
wells. When large volumes of water are pumped from the confined aquifer there is a resultant
decrease in the potentiometric surface of the aquifer resulting in reduced well pressures and
decreased artesian flows within the Refuge. As the only change to the aquifer, it appears that the
daily pumping from the Glenn Ranch Well, located 1.5 miles west of the Refuge boundary is
significantly reducing artesian flows at Refuge wells. Whereas pressure within the confined
groundwater aquifer under the Refuge has previously pushed water out of the ground without the
need for pumping, this is now changing. Artesian water is no longer pushed at a rate that
naturally keeps ponds for endangered fish full of water, and an example of well pressure impacts
is readily evident at “Mitigation Well,” the closest Refuge well to Glenn Ranch Well. On
January 18, 2020, head pressure at the well was documented at 9.1 feet and on February 21,
2020, the head pressure was documented at under 7.8 feet. As head pressure declines, pumping
becomes necessary to continue the use of available groundwater to support Refuge ponds and the
endangered fish dependent on them.
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The Refuge currently operates nine wells, which support the 20 ponds constructed to protect
endangered species. Low-volume solar-powered submersible pumps have previously been
installed in five of the nine Refuge wells since 2003, as those wells were incrementally replaced,
with the objective of supplementing the natural artesian flow of water into selected ponds during
emergencies (example: quickly refilling a pond purposely dried for periodic maintenance). The
Refuge has never before needed to operate pumps during winter months, and until 2020, these
pumps have not previously been required to support Refuge ponds.

Pumping from four of the nine Refuge wells to support 10 ponds is now occurring to ensure
survival of existing fish populations. Current full-time use of existing pumps and solar panels to
support these ponds is pushing equipment beyond their designed, short-term emergency, capacity
and they are inadequate. Refuge staff have had to move endangered fish out of three ponds that
already went dry. One of the nine Refuge wells having inadequate pumps is completely off line
and is currently being used simply to monitor the groundwater effects from water withdrawal at
the nearby Glenn Ranch Well. As summer approaches, temperature rises, evaporation accelerates
and Glenn Ranch Well pumping continues, the concern for our ability to maintain refuge pond
water is increasing exponentially.

Larger replacement pumps, powered by an additional number of solar panels, are needed to
support the five wells currently having existing low volume pumps. The other four Refuge wells,
used to support seven refuge ponds, have no submersible pumps, have always supported ponds
through artesian flow alone, and continuing declines in well pressures now require installation of
solar-powered submersible pumps in those wells to keep these ponds full. Expenditures of
roughly $50K have occurred since October 2019 to keep Refuge wells and ponds functioning for
endangered fish. We estimate an additional $100K is currently needed to maintain endangered
species on the Refuge. Should pumping continue at Glenn Ranch Well into the summer months,
higher capacity pumps will need to be installed with an external power source, as solar power
will no longer suffice. This cost is estimated at upwards of $500K-$1,000,000. Staff are currently
working to identify the specific needs at each well and obtain a more accurate cost estimate.

Recommendations:

Several federally listed threatened and endangered species are completely dependent on water
supplied by the confined aquifer in the San Bernardino Valley. The pressure supporting artesian
flow at Refuge wells is already being reduced by water withdrawal at the Glenn Ranch Well. The
Service requests that any groundwater withdrawals for border wall construction take place
beyond five miles from the refuge boundary. Although this distance will still pull from the
aquifer, it will postpone the continuing loss of pressure. It is unlikely that pressure will recover
enough to reinstate artesian flow at Refuge wells following completion of the border
infrastructure project. Nine Refuge wells must be retrofitted with high volume solar-powered
submersible pumps and an associated adequate number of solar panels sufficient to support 20
Refuge ponds inhabited by endangered species.
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The U.S. Fish and Wildlife Service appreciates coordination with Customs and Border Protection
and the Army Corps of Engineers and working collaboratively for solutions that will meet our
missions concurrently.
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Example of Confined Groundwater Aquifer at San Bernardino NWR
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From Longsworth, S.A., 1991, Geohydrology and chemical quality of ground water, San
Bernardino National Wildlife Refuge, Arizona: U.S. Geological Survey Water-Resources
Investigations Report 90-4190. https://pubs.usgs.gov/wri/1990/4190/report.pdf
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Figure 7.--Water levels in San Bernardino Valley, 1985.
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Q' U.S. Fish & Wildlife Service

Distance From Glenn Well to Select Refuge Wells San Bernardino National Wildlife Refuge

o
Bunlmgz 97 Miles

allow 4.05 Miles|

Bath House 2.0 Miles|
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