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GSP Chapter 2 Evaluates GDEs

 GDEs are defined under SGMA as “ecological communities of 

species that depend on groundwater emerging from aquifers 

or on groundwater occurring near the ground surface” (23 

CCR § 351(m)).

 Identification of potential GDEs is based on DWR’s Natural 

Communities Commonly Associated with Groundwater 

(NCCAG) Dataset and USGS surface water data.

 GSP Chapter 2 examines potential GDEs based on:

 Adjacent watersheds and surface water flow records

 Distance between mapped community and static 

groundwater level
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Groundwater dependent ecosystems (GDEs) are defined under SGMA as “ecological communities of species that depend on groundwater emerging from aquifers or on groundwater occurring near the ground surface” (23 CCR § 351(m)). Identification of potential GDEs is based on Department of Water Resources’ (DWRs) Natural Communities Commonly Associated with Groundwater (NCCAG) dataset and U.S. Geological Survey (USGS) surface water data. The three (3) primary potential GDE areas mapped within the Borrego Springs Subbasin:
GDE Unit 1 – Coyote Creek
GDE Unit 2 – Borrego Palm Creek
GDE Unit 3 – Mesquite Bosque (Borrego Sink)

Other potential GDEs include but are not limited to Hellhole Palms, Tubb Canyon, Glorietta Canyon and other minor or unnamed stream segments entering the Subbasin as suggested by stakeholders and relevant agencies. As the GSP is focused on the boundary of the Borrego Springs Subbasin, potential GDEs should either be located within the Subbasin boundary or be sufficiently approximate to the boundary that a substantial nexus exists with the Subbasin’s groundwater levels and the potential GDEs.  

The Groundwater Sustainability Plan (GSP) Chapter 2 examines potential GDEs based on: 1) adjacent watersheds and surface water flow records and, 2) distance between mapped community and static groundwater levels.
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GSP Finds No Substantial Nexus between Potential GDEs and Basin Pumping 

 Pumping wells currently do not take water that would otherwise be available to potential GDE’s

 GDE’s are supported by storm flows and flowing springs outside the subbasin’s boundaries

Water accessed by GDE’s exists in the unsaturated zone:

 Percolating surface water

 Localized zones of perched water

D R A F T  W O R K  P R O D U C T3

Mountain 
Front

Fractured Rock 
Aquifer: Springs / seeps 
can provide water source 
for streams

Borrego Springs Subbasin

Perennial / Intermittent
Stream (watershed runoff 
and spring-supported)

Stream flow 
seeps into 
ground

Pumping Well

1

3
2

1 Source of water for perennial streams and NCCAGs 
is outside the basin boundary

4

2 Perennial streams transition to disconnected streams

3 Ephemeral streams lose water through a thick 
unsaturated zone

4 Cone of depression for pumping wells do not 
intersect GDEs

Unsaturated Zone

Spring

Presenter
Presentation Notes
This slide presents a hydrogeologic conceptual model (HCM) for GDE Unit 1 – Coyote Creek, GDE Unit 2 – Borrego Palm Creek and other similar canyons that drain mountainous terrain adjacent to the Subbasin. This HCM illustrates that the source of water for potential GDE Units 1 and 2 is perennial stream flow that originates from outside of the Borrego Springs Subbasin. Coyote Creek perennial stream flow originates in the Collins Valley at Santa Catarina Spring and Lower Willows Spring. As the perennial streams flow though the Subbasin, the alluvial sediments become deeper and surface flow either infiltrates into the Subbasin, is consumed by the riparian vegetation through transpiration and/or evaporates. During high rainfall events, flow extends the creek further into the Subbasin for short periods of time. The perennial streams are disconnected from the regional groundwater table. 
Palm Canyon Creek stream flow originates from the contributing watershed that originates near Hot Springs Mountain just shy of the peak at an maximum elevation of 6,404 feet above mean sea level (amsl) descending up to 11 miles (longest flow path) along the eastern flank of the mountain to an elevation of  1,123 feet amsl near where the creek outlets into the Subbasin. Numerous springs located along the eastern flank of Hot Springs Mountain feed Palm Canyon Creek that usually dries up prior to entering the Subbasin except during flood events.

As the regional groundwater table is hundreds of feet below ground surface at GDE Units 1 and 2, pumping wells currently do not capture water that would otherwise be available to potential GDE’s.
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GSP Finds No Substantial Nexus between Potential GDEs and Basin Pumping 
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MW-5B (Shallow Well) Hydrograph

Source of Photographs: Anza-Borrego Desert 
Natural  History Association, 2018
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Primarily vegetation is mapped near GDE Unit 3, Mesquite Bosque/ Borrego Sink, according to the Natural Communities Commonly Associated with Groundwater dataset. These communities are narrowly focused east of the Borrego Sink. GDE plant type primarily associated with the Borrego Sink is honey mesquite. The Borrego Sink was once the site of about 450 acres of honey mesquite and other native phreatophytes, indicating that shallow groundwater and occasional accumulations of surface water was historically sufficient to support a groundwater dependent ecosystem (USGS 2015). The habitat once covered an approximate four-square mile area. While mesquite can have extremely deep taproots, the USGS (2015) notes that the deepest rooting depth for phreatophytes found in around the Borrego Sink and areas to the north was at 15.3 feet. Pumping in the Subbasin has resulted in a groundwater level decline of about 44 feet over the last 65 years in the vicinity of the Borrego Sink. Recent groundwater levels from wells adjacent to the main mapped habitat range from approximately 55 to 134 feet below the ground surface. Because of the long-term imbalance of pumping with available natural recharge, an irreversible impact has occurred to the honey mesquite bosque, which is mostly desiccated prior to January 1, 2015. 
Vegetation in that occurs in the Borrego Sink has access to soil moisture in the unsaturated zone and potentially perched groundwater where present. The percolating groundwater used by this vegetation removes water that would otherwise constitute recharge. (i.e. rather than the regional aquifer being a water source for the vegetation, the vegetation subtracts from the water available for deep infiltration). 
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 Depth to static groundwater near each potential GDE:

 Borrego Sink: 55 feet below land surface

 Old Borrego Spring

 Documented to have dried prior to 1963

 NCCAG Mapped Vegetation

 Located east of fold axes such as Desert Lodge 

Anticline 

GSP Finds No Substantial Nexus between Potential GDEs and Basin Pumping 
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As indicated in the previous slide, the depth to static groundwater level at Well MW-5b is 55 feet below land surface. The Old Borrego Spring is documented to have dried prior to 1963 by Lester Reed is his book Old Time Cattlemen and Other Pioneers of the Anza-Borrego Area. The Old Borrego Spring was located in the vicinity of the Desert Lodge anticline, fold axes running perpendicular to the Veggie Line fault (notice uplifted and sediments located south of the Borrego Spring and mapped natural communities vegetation), Coyote Creek fault and Yaqui Ridge/San Felipe anticline associated with the San Jacinto fault zone (Steely 2009). The faulting and folding effectively compartmentalize the deep sediments of the Borrego Springs Groundwater Subbasin from the adjacent Ocotillo Wells Subbasin and likely once resulted in ‘daylighting’ of groundwater at the Borrego Sink prior to interception of groundwater flow by pumping. 

The complex geology in this part of the Subbasin results in isolated aquifer compartments as evidenced by stable groundwater levels. State Well ID: 11S/7E-32Q1 indicates groundwater elevations are stable at about 500 feet above NAVD 88 near San Felipe Creek over the period from 1950 to 2018. State Well ID: 11S/7E-20P1 indicates groundwater elevations are also stable at about 500 feet above NAVD 88 near "Sleepy Hollow" area by the Borrego Air Ranch over the period from 1950 to 2017. As such, the GSP finds that best available data supports the conclusion that groundwater is not emerging form aquifers or near the surface in the Subbasin. The GSP finds no substantial nexus between potential GDEs and ongoing pumping from the Subbasin. 
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 Depth to static groundwater in wells near each GDE:

 Coyote Creek: 288 feet (Horse Camp Well)

 Palm Canyon: 348 feet btoc (State Park Well No. 3)

 Borrego Sink: 55 feet btoc (MW 5)

 The GSP evaluated DWR mapped NCCAG wetlands and vegetation and determined that they are not dependent 

on the regional groundwater table (rely on surface water, soil moisture and/or perched groundwater)

 The GSP does not define minimum thresholds, measurable objectives, or interim milestones for GDEs

 GSP describes undesirable results that historically occurred to phreatophytes in and around the Borrego Sink; 

however,

 SGMA does not require correction of undesirable results that occurred prior to 2015

 Remaining areas mapped as potential GDEs are dependent on percolating storm flows and water sources 

originating outside the basin (i.e., climate-driven rather than depending on static groundwater level).
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GSP Finds No Substantial Nexus between Potential GDEs and Basin Pumping 
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