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Introduction
The Sustainable Groundwater Management Act (SGMA) requires that Groundwater Sustainability Plans
(GSPs) identify Groundwater Dependent Ecosystems (GDEs) and consider the effects of groundwater
extraction on GDEs when developing and adopting Sustainability Criteria, Measurable Objectives, and
Minimum Thresholds.1 SGMA statute and regulations require specific consideration of both GDEs and
interconnected surface waters (ISW) in the development of a GSP. SGMA-governed groundwater plans must:


Identify GDEs within the basin [23 CCR § 354.16(g)];



Consider impacts to GDEs [Water Code § 10727.4(l)]; and



Address six undesirable results, one of which includes depletion of interconnected surface water that
have significant and unreasonable adverse impacts on beneficial uses of the surface water. [Water
Code § 10721(x)(6).]

Step 1.1 of The Nature Conservancy (TNC) Guidelines provides a methodology to identify GDEs. The
GDE Report (ESA, 2020) prepared to support the Upper Santa Clara Basin GSP follows this approach.
Step 1.2 of the TNC Guidelines suggests that areas overlying groundwater by more than 30 feet may be
removed from the GDE category since the depth is too great to support habitat. The GDE Report prepared
by ESA for the basin has mapped the extent of existing vegetation and habitat that could be supported by
groundwater but does not include the step of identifying GDEs based on the 30-foot depth to
groundwater. The GDE Report will be amended to include the 30-foot depth to groundwater criterion to
focus future monitoring on habitat that is reliant on consistent access to groundwater.
SGMA identifies several examples of potential undesirable results for each of the six sustainability
indicators that may occur from groundwater extraction. Though SGMA does not specifically identify
GDEs as a seventh sustainability indicator, it does require GSAs consider beneficial uses, including
GDEs, in the GSP. Figure 10 of the TNC Guidelines provides a flow chart to evaluate if GDEs are being
considered alongside the other sustainability indicators. The TNC Guidelines suggest that where there is
uncertainty in the way groundwater conditions impact a GDE, it is prudent to undertake additional
monitoring, analysis and action and the GSP should include a methodology to determine whether a
significant and unreasonable effect to GDEs could occur.

1

SGMA does not identify an effect to GDEs in and of itself to be a sustainability indicator. As a result, a GSP does not
identify minimum thresholds or measurable objectives for effects to GDEs. Rather, SGMA suggests that sustainability
indicators should consider how minimum thresholds and measurable objectives may be developed to better understand and
minimize significant effects to GDEs.
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The California Department of Fish and Wildlife (CDFW) has published guidelines2 for considering
whether effects to GDEs and ISWs are significant. CDFW’s approach suggests answering the following
questions in the GSP:
Groundwater Dependent Ecosystems:
1. How will groundwater plans identify GDEs and address GDE protection?
2. How will GSAs determine if GDEs are being adversely impacted by groundwater management?
3. If GDEs are adversely impacted, how will groundwater plans facilitate appropriate and timely
monitoring and management response actions?
Interconnected Surface Waters:
1. How will groundwater plans document the timing, quantity, and location of ISW depletions
attributable to groundwater extraction and determine whether these depletions will impact fish
and wildlife?
2. How will GSAs determine if fish and wildlife are being adversely impacted by groundwater
management impacts on ISW?
3. If adverse impacts to ISW-dependent fish and wildlife are observed, how will GSAs facilitate
appropriate and timely monitoring and management response actions?
CDFW has outlined specific Management Considerations to be integrated into the GSP:3
✓ Data Gaps and Conservative Decision-Making Under Uncertain Conditions
✓ Adaptive Management
✓ Prioritized Resource Allocation
✓ Multi-Benefit Approach
To consider the TNC and CDFW guidance documents, this memo outlines the relationship between
groundwater and GDEs documented within the Upper Santa Clara Basin, and identifies a suggested
methodology to evaluate whether an effect is significant and unreasonable.

Background
An inventory of potential GDEs has been prepared (ESA, 2020) to accompany the GSP and is referenced
in this memo. In addition, the GSP process has included groundwater modeling that has refined the
understanding of how the alluvial aquifer interacts with surface water. The modeling results describe a
series of groundwater zones cascading into the next as the river flows westward. In each of these zones,
the alluvial aquifer thickness varies, resulting in river segments in some areas where groundwater is well
below the river channel and does not contribute to surface water flow and segments where groundwater is
perennially contributing to surface flow. This complex interaction is described in the GSP.
2
3

Groundwater Planning Considerations, CDFW, 2019.
Groundwater Planning Considerations, CDFW, 2019.
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In addition to upwelling groundwater, surface water is discharged to the river by the Santa Clarita Valley
Sanitation District, which discharges treated recycled water into the river in two locations. The discharges
began in the 1960s at low levels and have increased over time as the Santa Clarita Valley has developed.
The Saugus Water Reclamation Plant (WRP) discharges approximately 5 million gallons per day (mgd)
and the Valencia WRP discharges approximately 15 mgd (SCVSD, 2013). These surface flows sustain
riparian habitat as the water percolates into the alluvial groundwater basin as it flows westward.

Extent and Types of GDEs
The GDE Report (ESA, 2020) prepared for the GSP follows the TNC Guidelines, identifying potential
GDEs in the Upper Santa Clara River Basin. The report describes potential GDEs that occur throughout
the basin including in the upper tributaries and in the mainstem of the Santa Clara River (SCR),
corresponding to areas where groundwater is consistently available. Figure 1 identifies these potential
GDEs within the entire watershed. The SCR corridor has historically exhibited riparian vegetation in
areas where groundwater has been consistently near the surface or has consistently discharged into the
streambed creating aquatic habitat. These areas are identified as GDEs. (See GDE Report; ESA, 2020)
The GDEs are naturally affected by flood events, drought, varying depth to groundwater, and surface
water flows. Access to groundwater fluctuates depending on the season and droughts, resulting in
variability from year-to-year and season-to-season.
In the upper reaches of the watershed, GDEs may be dependent on the alluvial aquifer or on downward
seepage from surrounding hillsides. Downstream of the confluence with Bouquet Canyon, a riparian
corridor within the Santa Clara River channel stretches to the Piru Dry Gap in Ventura County exhibiting
both riparian and aquatic habitats that rely on a combination of groundwater upwelling and surface water
from multiple sources including WRP discharges, storm water, urban runoff, and other discharges. Much of
this area has been designated as “potential GDEs” that may be sustained by groundwater or surface water.
The GDE Report (ESA, 2020) describes habitat types and special status species that may be found within
the watershed that rely on aquatic and riparian habitats. The GDE Report assumes that these special status
species may be present within the existing habitats in the watershed that have been designated as potential
GDEs. In general, riparian habitat in the Upper Santa Clara Basin support several special status avian
species including the least Bell’s vireo and southwestern willow flycatcher. These species are found in the
willow and riparian mixed hardwood forests along the length of the river. Aquatic habitat in the Upper
Santa Clara River Basin may support several special status species including the arroyo toad, unarmored
three-spined stickleback (UTS), and Santa Ana sucker. The UTS have been found in only a few locations
within the watershed. Recently, the UTS has not been located below the Valencia WRP discharges,
making the short upstream segment at the I-5 bridge a particularly important location.
The TNC Guidelines suggest that when groundwater is consistently greater than 30 feet below ground
surface, it can be concluded that the vegetation is not reliant on a groundwater aquifer. Figure 2 presents
a revised map of GDEs within the Upper Santa Clara River Basin considering this 30-foot depth to
groundwater criterion. Since groundwater fluctuates over the year and between years, the 30-foot criterion
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Figure 1
Potential GDE Mapping
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Figure 2
Highest - September, 2011, GDE Mapping
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data is taken conservatively from modeled groundwater depths throughout the Basin in the late dry season
(September) during a wet year (2011). As illustrated in Figure 1b, some of the vegetated areas in the
eastern portion of the basin and in the upper canyons have been removed from the GDE category.
However, the majority of GDEs identified in the original GDE Report (ESA 2020) are confirmed,
particularly the areas within the SCR corridor extending from the confluence with San Francisquito Creek
to the western Basin boundary.

Riparian Habitat
Riparian habitat requires a reliable water source. Willow forests occur in areas where groundwater is
available year-round. Willow root zones occur most prominently within 1 to 5 feet below the surface, but
may reach depths of up to 8 feet (TNC, 2018a). Root depths of mature cottonwood trees may reach over
16 feet (Taylor, 2000). The TNC Guidelines suggest that habitats where underlying groundwater depths
are 30 feet or more can be assumed to be disconnected from groundwater (TNC, 2018b). Table 1
characterizes GDEs in the watershed, focusing on discrete segments of the SCR below Bouquet Canyon.
The GDE resources sustained in these reaches rely on a combination of surface flow and groundwater
upwelling.
TABLE 1:

CHARACTERISTICS OF GDES ALONG SCR CORRIDOR

Segment
Description

Dry Year
Gaining/Losing

Upper Reaches and
Interim Reaches of
SCR

Mostly dry in dry
season, Losing

GDEs are present in certain areas of the watershed outside of the SCR mainstem.
These areas include oak woodlands that are supported from hillside seepage and
riparian habitat where groundwater is shallow or at the surface intermittently.

SCR from Bouquet
Canyon to I-5
Bridge

Losing/Gaining

This reach stretches from the confluence of the Bouquet Canyon to the I-5 Bridge.
Much of the reach is perennially dry, exhibiting riversidean scrub. The Saugus WRP
discharges an average of 5 mgd to the river in this reach that supports a ribbon of
riparian vegetation that dissipates as the surface flow infiltrates. Riparian vegetation
begins to reemerge below this area that is otherwise a sandy dry wash.

GDE Resource

Riparian vegetation becomes more established at the confluence of the San
Francisquito Creek to the I-5 Bridge. Beginning at the I-5 Bridge for a few 100 feet
downstream, perennial surface flows have been recorded resulting from rising
groundwater. This perennial flow represents an essential aquatic habitat for sensitive
native aquatic species.
SCR from I-5 Bridge
to one miles
downstream of the
VWRP point of
discharge

Losing/Gaining

This reach stretches from just below the I-5 bridge to approximately 1 mile below the
Valencia WRP discharge. A few 100 feet downstream of the I-5 bridge, the river
narrows and becomes a losing reach. However, at this point the Valencia WRP
discharges an average of approximately 15 mgd to the river. The river corridor from the
I-5 bridge to one mile downstream of the Valencia WRP exhibits a dense cottonwood
and willow forest. The river widens in places and vegetation covers the entire flood
plain. The dense riparian forest and perennial aquatic habitat exists in this reach
supported in part by Valencia WRP surface flow discharges.

SCR from one mile
to Castaic Creek

Losing

This reach stretches from approximately 1 mile downstream from the Valencia WRP to
just above the confluence with Castaic Creek. This is a losing reach with groundwater
levels dropping below 25 feet during the driest months. The riparian forest becomes
less dense and wide dry sand bars with scrub habitat are evident. Surface water flows
are perennial in this reach supporting a ribbon of riparian habitat on one side of the
floodplain.

SCR from Castaic
Creek for two miles

Gaining

This reach stretches from just above Castaic Creek for approximately 2 miles
downstream. Groundwater upwelling contributes surface flow to this segment even in
the driest months of the driest years. The channel begins to narrow and the riparian
forest becomes more dense, covering the entire floodplain in many places. Surface
water flows are perennial.
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Segment
Description

Dry Year
Gaining/Losing

SCR from
approximately two
miles below Castaic
Creek to Ventura
County border

Losing/Gaining

GDE Resource
This reach stretches for another mile to the end of the Upper Santa Clara Basin near
the Ventura County border. The channel narrows and the riparian forest is dense in this
segment although groundwater levels may drop below 25 feet during the driest months
of dry years. Surface water flows are perennial.

Aquatic Habitat
The Valencia WRP discharges of approximately 15 mgd create perennial surface flows. The aquatic
habitat also is supported by groundwater upwelling. The cooler groundwater may cool the WRP
discharges presenting preferable water quality conditions for extant special status species such as UTS.
As a result, groundwater upwelling in areas that historically have been gaining reaches improves aquatic
habitat quality.

Historic Groundwater Levels
Groundwater levels tend to decline in the late summer and recover in the winter responding to natural
recharge and reduced pumping in the winter months, and groundwater levels also reflect multi year
drought with progressively lower levels each year, followed by recovery in wetter periods. The existing
GDEs have been sustained through a recent drought (2012-2016) that resulted in historically low
groundwater levels. Table 2 summarizes the historic lows recorded in several representative locations
along the river corridor. Figure 3 identifies these locations. When groundwater levels are above these
recorded temporary historic lows, it can be inferred that GDEs are not significantly and unreasonably
affected. As a result, these existing wells may be used to monitor future groundwater elevations to ensure
that GDEs are sufficiently maintained throughout the upper SCR. The locations have been chosen as
potential future monitoring locations, but may not all be located within GDE areas.
TABLE 2:

GDE MONITORING LOCATIONS AND HISTORICAL LOW GROUNDWATER LEVELS

Well Name

Historical Low Depth
to Groundwater
below River Thalweg
(feet bgs)a

Historical Low
Groundwater Elevation
(feet NAVD88)b

San Francisquito Canyon

NLF-W5c

42

1,108

Santa Clara River Below Mouth of Bouquet Canyon

GDE-Ac

42

1,087

Location Description

Santa Clara River Below Mouth of San Francisquito Canyon

GDE-B

0

1,075

Santa Clara River at I-5 Bridge

GDE-C

-5

1,060

Santa Clara River Near Valencia WRP

GDE-D

8

1,027

Santa Clara River 1 Mile Downstream of Valencia WRP

NLF-G3

10

970

Castaic Creek in Lower Castaic Valley

NLF-E

40

982

Santa Clara River 2 Miles Downstream of Valencia WRP

GDE-E

15

950

Santa Clara River Below Mouth of Castaic Creek

GDE-F

3

932

Santa Clara River at Mouth of Potrero Canyon

GDE-G

0

860

a
b
c

Subject to change in monitoring plan
Historical groundwater elevations are from simulations conducted using the calibrated groundwater flow model.
Might not be within an actual GDE area.

bgs = below ground surface; GDE = groundwater-dependent ecosystem; NAVD88 = North American Vertical Datum of 1988; WRP = water
reclamation plant
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Figure 3
Potential Monitoring Locations
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Groundwater levels in the alluvium respond to higher rates of pumping in the summer generally reaching
their deepest levels around September (early fall), and recovering entirely in the winter. During prolonged
periods of drought, the recovery may not be complete and a lowering of groundwater levels occurs yearover-year until a single or multiple wet seasons completely recover levels, maintaining an historic average
baseline level. Figure 4 depicts this pattern based on a conceptual hydrograph provided in the TNC
Guidelines. As shown in the figure, the historic annual cycle has created conditions that support habitat
over time.
The historic hydrographs of older wells show that groundwater was pumped in large amounts for a short
period in the 1950s. Alluvial groundwater levels dropped over 30 feet in some areas for a period of one or
two years and then immediately recovered back to previous levels. This sudden major temporary decline
has not occurred since the 1950s because urbanization has reduced the amount of agricultural pumping
and because importation of state water and discharges of treated wastewater to the river from the WRPs
has increased the flow in the river overall. The hydrographs illustrate that alluvial groundwater levels can
recover from significant declines in a matter of one or two wet years.

Resilience of Existing Habitat
The existing vegetation within the GDEs has survived a pattern of annually lowering levels with even
greater declines in drought years. This pattern affects different parts of the river channel differently.
Figures 5, 6 and 7 schematically depict this seasonal variability within different river segments. The river
channel widens and narrows providing varying density of riparian habitat corresponding to river width,
proximity to surface water, and groundwater depth.
Discharges from the Valencia WRP provide ~15 mgd of surface water just downstream from the I-5
bridge. This surface water supports riparian habitat. A green ribbon of vegetation can be seen following
surface water where shallow groundwater may not be reliably present. In some of these areas, the
remaining channel is a dry sand bank. In other areas, riparian vegetation occurs sporadically across the
channel, supported either by high soil moisture from lateral movement of perennial surface water or from
shallow groundwater. The more sparsely vegetated areas may represent areas where groundwater drops
sufficiently often to stress vegetation during normal and dry years.
In these losing reaches and particularly in the eastern portion of the watershed where depth to
groundwater is already below the thalweg (bottom of the river channel), groundwater becomes increasing
lower as the summer progresses. Vegetation that relies on moisture within the first 1-5 feet exclusively
may not survive in areas where groundwater routinely declines 10 feet. However, some vegetation such as
larger trees may develop root systems that can accommodate this variability. In some areas, riparian
habitat may experience high degrees of stress during prolonged drought conditions. If the drought lasts
long enough, vegetation may not survive. However, when a storm event arrives, these areas may reestablish themselves with emergent riparian vegetation. Furthermore, high flows change the channel
morphology periodically, transporting sediment and altering the low flow channel location that may result
in vegetation conversions or habitat value fluctuations in these areas.
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Figure 4
Conceptual Groundwater Hydrograph
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Figure 5
Schematic Cross Sections
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Figure 6
Schematic Cross Sections
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Figure 7
Schematic Cross Sections
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Figure 8 presents an aerial photograph of the SCR in 1947 showing river segments with thick vegetation
and other drier segments corresponding to reliable groundwater availability prior to surface discharges
from the WRPs. The historic aerial photograph illustrates that vegetation has persisted in the river channel
since the last mid-century similar to the existing condition.

Significant and Unreasonable Effects
The GDE Report has mapped potential GDEs in the watershed that include both aquatic and riparian
habitat types. Although these areas have exhibited changing conditions, the existing condition supports
significant habitat values. As a result, significant and unreasonable effects to GDEs would include the
following:


Permanent loss or significant degradation of existing riparian or aquatic habitat due to lowered
groundwater elevations caused by pumping



Temporary acute loss of aquatic habitat in specific locations critical to sensitive aquatic species due to
lowered groundwater elevations caused by pumping

A persistent drop in groundwater levels below root zones caused by groundwater pumping could result in
permanent loss of GDEs and as such a monitoring program is needed. A permanent loss of GDEs caused
by groundwater pumping would be a significant and unreasonable outcome of groundwater extraction
when occurring either acutely or over the long term. Monitoring for groundwater levels in areas where
GDEs occur would provide an indication of whether the GDEs are affected.
In areas that currently provide essential habitat to UTS, cessation of surface water in the river channel
resulting from groundwater extraction would also be considered a significant and unreasonable effect.
Monitoring of groundwater levels as a proxy to surface water in these areas should be conducted to avoid
impacts to UTS.
In losing reaches, groundwater levels have historically dropped below the river channel during the dry
months and during droughts. In these areas, periodic cessation of surface flow in the river channel may
not be a significant and unreasonable effect when compared to baseline conditions.

Management Action Triggers
The river exhibits a diverse and complex interaction between surface water and groundwater. Therefore,
distinguishing areas sustained by surface water flows and areas sustained by groundwater is not
straightforward. The current GDEs have survived through a recent drought that saw historic low
groundwater levels in local wells. When groundwater levels are above the historic lows, it can be inferred
that GDEs are not adversely affected. As a result, groundwater wells may be used to monitor
groundwater elevations to ensure that GDEs are sufficiently maintained throughout the upper SCR.
Management Action Triggers may be established as the historic lows for representative locations along
river channel.
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Figure 8
Historic Aerial
1947
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Trigger levels that require a management action may include:


Groundwater levels within GDE zones that fall below the lowest historic levels (within previous 40
years).



Groundwater levels used as a proxy for surface water that fall below the lowest historic levels (within
previous 40 years) where UTS may be present (e.g., I-5 Bridge area). In these sensitive habitat areas,
an intermediate trigger may be warranted that would provide an early warning of declining
groundwater levels. Establishing an intermediate trigger at 2 feet above historic lows (or adjusted
depending on characteristic seasonal fluctuations) would ensure that evaluation and management
actions are implemented in a timely manner if necessary.

A monitoring plan would be needed that would install monitoring wells located in areas suitable for
assessing groundwater levels within a GDE zone. Once groundwater levels reach the Management Action
Trigger in any of the river reaches, an evaluation of the cause of the decline should be conducted. Historic
low groundwater levels may not indicate a significant or unreasonable effect to GDEs for several reasons.
The evaluation should consider the following:
1. Is the affected river segment supported by surface flow from WRP discharges? (Surface water may
support habitats during temporary periods of low groundwater.)
2. Is the historic low groundwater level already below the tree/shrub root depths? (If so, further declines
in the same year may not effect GDEs.)
3. Will the GDEs survive the temporary loss of access to groundwater? (Depending on the season,
groundwater levels may be expected to rise above historic lows within a month or two, avoiding
permanent loss of habitat. When groundwater levels are restored sufficiently quickly in the winter
months, effects to GDEs may not be significant.)
4. Has the Management Action Trigger been reached often in recent years? Droughts that lower
groundwater levels are a natural occurrence, but do not occur every year. To sustain GDEs over the
long term, groundwater levels affected by drought conditions must recover sufficiently quickly and
remain higher most years in order to support healthy, sustainable habitats over the long term.)
5. Are the declines in groundwater levels resulting from pumping?
6. Has new information been obtained that can be used to refine the trigger level in Table 2 above.
Groundwater levels at representative locations may be established and monitored to ensure GDEs are
sustained. If groundwater levels reach the Management Action Trigger level, an evaluation of the cause of
the decline should be conducted. If the evaluation concludes that the low groundwater levels resuilt from
pumping and may result in significant and unreasonable effects, management actions such as reduced
groundwater pumping should quickly be enacted to restore groundwater levels at or above trigger levels.

Management and Monitoring Objectives
Management and monitoring objectives include:


Avoidance of permanent loss and significant degradation of existing riparian or aquatic habitat due to
lowered groundwater elevations caused by pumping



Avoidance of temporary acute loss of aquatic habitat caused by pumping in specific locations critical
to sensitive aquatic species
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Implementation Next Steps:


Development of Trigger-Based Monitoring, Evaluation, and Management Action Plan



Establishment of a Monitoring Plan that provides data to support better understanding of:
–

Groundwater level fluctuations in distinct zones near GDEs

–

Surface water availability and quality

–

Habitat condition

–

Presence and distribution of special status species
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