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Executive Summary
This draft section of the Santa Clara River Valley East Groundwater Basin Groundwater Sustainability Plan
(GSP) describes conditions that constitute sustainable groundwater management in the Santa Clara River
Valley East Groundwater Basin, Santa Clara River Valley East Subbasin (Subbasin) and discusses the
process by which the Santa Clarita Valley Groundwater Sustainability Agency (SCV-GSA) will characterize
undesirable results and establish minimum thresholds and measurable objectives for each sustainability
indicator in the Subbasin).
This draft section was created with input from the SCV-GSA Stakeholder Advisory Committee (SAC). The SAC
will consider this draft section at a SAC meeting scheduled February 24, 2021, and review a draft
presentation for the March 10, 2021, public workshop on this topic. Following the March 10, 2021 public
workshop, the SCV-GSA Board of Directors will also consider this draft.
Because developing the final Sustainable Management Criteria (SMC) is an iterative process and the future
step of evaluating potential projects and management actions is not scheduled to start until March, some
revisions to this draft may be made.
The following five sustainability indicators—referred to in the Sustainability Groundwater Management Act
(SGMA) as SMC—are applicable in the Subbasin:


Chronic lowering of groundwater levels



Reduction in groundwater storage



Degraded groundwater quality



Land subsidence



Depletion of interconnected surface water, including impacts to GDEs

The sixth SMC, seawater intrusion, is not applicable due to the inland location of the Subbasin.
The criteria for sustainability described in this section are consistent with California Department of Water
Resources (DWR) guidance and best management practices (BMPs) and are considered technically sound,
conservative, and reasonably protective of the groundwater resource and environmental values associated
with the Santa Clara River. It is expected that these criteria will be reviewed and improved upon as more
information becomes available as part of the planned GSP monitoring as well as special monitoring planned
for groundwater dependent ecosystems (GDEs).
The GSP includes an extensive monitoring program (refer to Section 7 [under development at the time of this
draft]) that addresses each of the applicable sustainability indicators. If minimum thresholds are exceeded
such that undesirable effects are likely, the GSP will identify management actions and projects that will be
implemented to avoid an undesirable result (refer to Section 9 [under development in March 2021]). To
avoid impacts to GDEs, this GSP identifies groundwater trigger levels that will result in a management action
taken prior to reaching the minimum thresholds to avoid permanent loss of habitat or temporary acute
impacts to sensitive species.
A detailed and calibrated groundwater flow model has been developed for the Subbasin over the last 15
plus years and was recently updated for this GSP. The model was used to aid in assessing undesirable
results and selecting appropriate sustainability criteria and thresholds. Because the model handles both
groundwater and surface water processes and has been calibrated to both, it has provided important
insights into the dynamics between the groundwater system and the places where groundwater is directly
GSI Water Solutions, Inc.

ES-1

DRAFT | Section 8: Sustaiinable Management Criteria for Santa Clarita Valley Groundwater Sustainability Plan

interconnected with surface water. These insights and observations have improved the understanding of
how climate, pumping, surface water flow, wastewater plant discharges to the river, irrigation, and changes
to land and water use have together affected groundwater and surface water flow in the past and how
changes in these areas may affect conditions in the future. The model has also been important for assessing
potential impacts to GDEs and terrestrial and aquatic habitat resulting from pumping and climatic variability.
The model also indicates that undesirable results from chronic lowering of groundwater levels and reduction
of groundwater in storage are not expected to occur in the future. Accordingly, the minimum thresholds are
set based on predicted future water levels in the year 2042. These thresholds are established for
representative monitoring sites in different parts of the Subbasin, reflecting conditions in those areas. The
minimum thresholds and measurable objectives are considered conservative and protective of the resource
because undesirable results are not predicted to occur in the Subbasin under the existing operating plan.
As discussed in Section 6 (under development at the time of this Draft and informed by the Draft Technical
Water Budget Technical Memorandum previously shared with stakeholders), Water Budgets, the Subbasin is
not in overdraft now (i.e., there have been no observed chronic water level declines nor chronic reductions of
groundwater in storage) and is not expected to be in overdraft in the future as the basin groundwater
operating plan is fully implemented in response to full build-out of the Valley, including taking into
consideration the potential effects of climate change as estimated by DWR.

ES-1 Sustainability Goal
The sustainability goal for the Subbasin is to:
“Sustainably manage the groundwater resources of the Subbasin for current and future beneficial uses of
groundwater, including the river environment, through an adaptive management approach that builds on
robust science and monitoring and considers economic, social, and other objectives of a wide variety of
stakeholders.”- Santa Clara River Valley Groundwater Basin, East Subbasin GSA Board

ES-2 Criteria for Defining Undesirable Results
The following are the general criteria used to define undesirable results in the Subbasin:


There must be significant and unreasonable effects caused by pumping



A minimum threshold is exceeded in a specified number of representative wells over a prescribed period



Impacts to beneficial uses occur, including to GDEs and/or to threatened or endangered species

These criteria may be refined during the 20-year GSP implementation period based on monitoring data and
analysis.

ES-3 Sustainability Indicators
ES-3.1 Chronic Lowering of Groundwater Levels Sustainable Management Criterion
ES 3.1.1 Undesirable Results
Conditions that may lead to an undesirable result include the following:


Extended drought. Extended droughts may lead to excessively low groundwater levels and undesirable
results.



High rate of pumping in the Alluvial Aquifer. If the amount of pumping in the Alluvial Aquifer exceeds the
long-term rate of recharge derived from rainfall, stream percolation, discharges from the water

GSI Water Solutions, Inc.
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reclamation plants (WRPs), and discharges from the Saugus Formation, then groundwater levels may
decline and affect Alluvial Aquifer well production and flow in the river as well as potentially affect GDEs.


High rate of pumping in the Saugus Formation. If the amount of pumping in the Saugus Formation
exceeds the long-term rate of natural recharge derived from precipitation, stream percolation, and
recharge from the Alluvial Aquifer, then groundwater levels may decline in the Saugus Formation and
affect well production. This may also result in lower water levels in the Alluvial Aquifer that could reduce
flow in the river and potentially impact GDEs. The proposed thresholds are very conservative, and it may
be possible for the Saugus Formation to provide additional water without impacting GDEs; additional
study following GSP completion would be needed.

Significant and unreasonable lowering of groundwater levels in the Subbasin are characterized as follows:


In the Alluvial Aquifer, groundwater levels (non-pumping water level elevations) drop below minimum
thresholds (see Section 8.5.2) in 25 percent of the same representative wells over a 2-year period of
time. Using this characterization minimizes the chance of misleading indications of an unsustainable
condition in the Alluvial Aquifer while providing an indication of a potential undesirable result before it
occurs.



In the Saugus Formation, the average (across all representative wells) of the difference between the
measured (non-pumping) groundwater level and the minimum threshold indicates that groundwater
elevations during the peak pumping months have dropped below the minimum threshold in three
consecutive years. The use of all representative wells in the Saugus Formation for this assessment (1)
accounts for the confined nature of the Saugus Formation, which recognizes changes in pumping
propagate over a larger area than occurs in the Alluvial Aquifer, and (2) minimizes the chance that
localized changes in pumping operations could result in misleading indications of an unsustainable
condition at an individual well (while the entire group of representative Saugus Formation wells together
shows no such unsustainable condition on an aquifer-wide basis).



Rate of water level decline over at least a 2-year period is greater than simulated future drought
conditions in 25 percent of the representative wells. This is a secondary indicator of groundwater
conditions, compared with the use of the minimum thresholds as the primary indicator.



Impacts to GDEs occur on a temporary acute basis in the vicinity of the Interstate 5 (I-5) Bridge or on a
permanent basis elsewhere in the GDE management area (see Section 8.10).

The water level monitoring that has been conducted to date and the groundwater modeling analyses that
have been performed for the GSP together indicate that no chronic declines in groundwater levels or
reductions of groundwater in storage have occurred in the past when following the current operating plan.
The model also indicates that undesirable results are not expected to occur in the future. Accordingly, the
minimum thresholds are set based on predicted future water levels in the year 2042, as described in the
next section.

ES 3.1.2 Minimum Thresholds
Alluvial Aquifer
The minimum thresholds for the Alluvial Aquifer are based on the lowest predicted groundwater level
estimated to occur at each representative monitoring site (see Table 8-1). As discussed in Section 6, use of
the lowest predicted water level for the minimum threshold is protective of the resource because there is no
indication that there has been, or is expected to be in the future, a chronic decline in groundwater levels.
These levels were selected using groundwater flow model simulations of the predicted future land use, water
demand, and climatic conditions (with climate change) in the year 2042.

GSI Water Solutions, Inc.

ES-3

DRAFT | Section 8: Sustaiinable Management Criteria for Santa Clarita Valley Groundwater Sustainability Plan

Saugus Formation
The minimum thresholds for the Saugus Formation are based on the lowest predicted groundwater level
estimated to occur at each representative monitoring site in the Saugus Formation (see Table 8-1). These
levels were selected using groundwater flow model simulations of the predicted future land use, water
demand, and climatic conditions (with climate change) in the year 2042. Because the groundwater
monitoring data and water budget analysis shows that the Subbasin has not experienced chronic water level
declines—and none are expected in the future under assumed climate and pumping conditions—the
opportunity may exist to sustain higher rates of pumping in the Saugus Formation to meet supply needs
during prolonged droughts without causing undesirable results. Further evaluation will be conducted on this.
Therefore, the current minimum thresholds established for the Saugus Formation representative monitoring
sites (RMSs) are considered interim and subject to change.

ES 3.1.3 Measurable Objectives
The measurable objectives for chronic lowering of groundwater levels provide access to groundwater
consistent with the Subbasin operating plan over historical dry hydrologic periods, such as the dry period
from 2006 through 2016. Measurable objectives for chronic lowering of groundwater levels provide
operational flexibility above minimum threshold levels to ensure that the Subbasin can be managed
sustainably over a reasonable range of climate and hydrologic variability. Measurable objectives may change
after GSP adoption, as new information and hydrologic data become available.

Measurable Objectives for the Alluvial Aquifer
The measurable objectives for the Alluvial Aquifer are the long-term average future groundwater levels that
are estimated to occur at each of the RMSs that are completed in the Alluvial Aquifer (see Table 8-1). These
levels were selected using groundwater flow model simulations of the predicted future land use, water
demand, and climatic conditions (with climate change) in the year 2042. The measurable objectives are
based on the average of the simulated future groundwater elevations, given that the Subbasin has
historically not been in a chronic overdraft condition and is not expected to be in chronic overdraft in the
future (based on groundwater modeling simulations presented in Section 6).
Groundwater modeling indicates that under future land use, pumping, and climatic conditions (including
climate change), short-term reductions in groundwater levels below historical levels may occur but are not
chronic. During these periods, there is a potential for lower groundwater levels to affect GDEs at some
locations along the Santa Clara River corridor and tributaries. A GDE monitoring and management program
that includes triggers intended to prevent temporary acute impacts and permanent loss of GDEs is
presented in Appendix B.

Measurable Objectives for the Saugus Formation
The measurable objectives for the Saugus Formation are the long-term average future predicted
groundwater levels that are estimated to occur at each representative monitoring site completed in the
Saugus Formation (see Table 8-1). These levels were selected using groundwater flow model simulations of
the predicted future land use, water demand, and climatic conditions (with climate change) in the year
2042. As shown in time-series plots in Appendix C, groundwater elevations under future conditions are
expected to be lower than historical groundwater elevations at each of the representative monitoring sites
completed in the Saugus Formation.

GSI Water Solutions, Inc.
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ES 3.2 Reduction of Groundwater in Storage Sustainable Management Criterion
ES 3.2.1 Undesirable Results
Conditions that may lead to an undesirable result for groundwater in storage are related to chronic lowering
of groundwater levels and include the following:
Extended drought. Extensive droughts may lead to excessively low groundwater levels, a reduced amount of
groundwater in storage, and undesirable results.
High rate of pumping in the Alluvial Aquifer. If the amount of pumping in the Alluvial Aquifer exceeds the
rate of recharge derived from precipitation, stream percolation, WRP discharges, and Saugus Formation
discharge, then groundwater levels may decline and affect Alluvial Aquifer well production and the volume of
groundwater in storage.
High rate of pumping in the Saugus Formation. If the amount of pumping in the Saugus Formation exceeds
the long-term rate of natural recharge derived from precipitation, stream percolation, and recharge from the
Alluvial Aquifer, then groundwater levels may decline in the Saugus Formation, affect well production, and
reduce the volume of groundwater in storage.
Significant and unreasonable reductions in the quantity of groundwater in storage are characterized as
follows:


In the Alluvial Aquifer, groundwater levels (as a surrogate for storage change) drop below the Subbasinwide minimum threshold value for decline in water levels in 25 percent of the same representative wells
over a 2-year period, leading to long-term reduction in groundwater storage. Using this characterization
minimizes the chance of misleading indications of an unsustainable condition in the Alluvial Aquifer
while providing an indication of a potential undesirable result before it occurs.



In the Saugus Formation, the average of the difference between the measured (non-pumping)
groundwater level (a surrogate for storage change) across all representative wells and the minimum
threshold for decline in water levels indicates that groundwater elevations during the peak pumping
months have dropped below the minimum threshold over a 3-year period. The use of all representative
wells in the Saugus Formation for this assessment (1) accounts for the confined nature of the Saugus
Formation, which allows changes in pumping to propagate over a larger area than occurs in an
unconfined aquifer such as the Alluvial Aquifer, and (2) minimizes the chance that localized changes in
pumping operations could result in false indications of an unsustainable condition at an individual well
(while the entire group of representative Saugus Formation wells together shows no such unsustainable
condition on an aquifer-wide basis).



Reduction of groundwater in storage results in an inability to meet demand during a multi-year drought.

The practical effect of this GSP for protecting against undesirable results arising from a reduction in
groundwater storage is that it encourages the maintenance of long-term stability in groundwater levels and
storage during average hydrologic conditions and over multiple years and decades. Maintaining long-term
stability in groundwater levels maintains long-term stability in groundwater storage and prevents chronic
declines, thereby providing beneficial uses and users with access to groundwater on a long-term basis and
preventing undesirable results associated with groundwater withdrawals. Pumping at the long-term
sustainable yield during drought years would likely temporarily lower groundwater levels and reduce the
amount of groundwater in storage. Such short-term impacts due to drought are anticipated in the SGMA
regulations with recognition that management actions need sufficient flexibility to accommodate drought
periods and ensure short-term impacts can be offset by increases in groundwater levels or storage during
normal or wet periods. Prolonged reductions in the amount of groundwater in storage could lead to
undesirable results affecting beneficial users and uses of groundwater. In particular, groundwater pumpers
GSI Water Solutions, Inc.
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that rely on water from shallow wells (e.g., domestic wells) in the lower portion of the Subbasin may be
temporarily impacted by temporary reductions in the amount of groundwater in storage and lower
groundwater levels in their wells. Domestic wells located in the side canyons and in fringe areas above the
lower portion of the Subbasin are unlikely to be affected by pumping in the lower portion of the Subbasin.
There is a lack of water level data for shallow domestic wells, which is a data gap to be addressed in the
Management Actions and Projects section of this GSP.

ES 3.2.2 Minimum Thresholds
The minimum threshold for reduction of groundwater in storage is established for the Subbasin as a whole,
not for individual aquifers. Therefore, any reduction in storage that would cause an undesirable result in only
a limited portion of the Subbasin, as determined through implementation of the groundwater monitoring
plan, shall be addressed in that area or in areas where declining groundwater levels indicate management
actions or projects will be effective.
In accordance with SGMA, the minimum threshold metric is a volume of pumping per year or an annual
pumping rate. Conceptually, the sustainable yield is the total volume of groundwater that can be pumped
annually from the Subbasin on a long-term (multi-year/multi-decadal) basis without leading to undesirable
results. As discussed in Section 6, absent the addition of supplemental water, the future estimated longterm sustainable yield of the Subbasin under reasonable climate change assumptions is at least 52,200 AFY
and is likely higher, given that water budget analyses of future conditions estimated to occur in 2042 show
an absence of chronic declines in groundwater levels and chronic reductions in groundwater in storage.
This GSP adopts changes in groundwater levels as a proxy for the change in groundwater storage metric. As
allowed in Section 354.36(b)(1) of the SGMA regulations, an average of the groundwater elevation data at
the RMSs will be reported annually as a proxy to track changes in the amount of groundwater in storage.
Based on well-established hydrogeologic principles, maintaining long-term stability in groundwater levels
above the minimum threshold for chronic lowering of groundwater levels will limit depletion of groundwater
from storage. Therefore, using groundwater elevation levels as a proxy, the minimum threshold for chronic
reduction of groundwater in storage at each RMS is defined by the minimum threshold for chronic lowering
of groundwater levels.

ES 3.2.3 Measurable Objectives
The sustainability indicators for avoiding chronic reductions of groundwater in storage use groundwater
levels as a proxy. The minimum thresholds and measurable objectives that protect against significant and
unreasonable reduction in groundwater storage are based on those used to protect against chronic lowering
of groundwater levels. The measurable objective for chronic reduction in groundwater in storage, using the
groundwater level proxy, is equivalent to the measurable objective for chronic lowering of groundwater
levels, using average future groundwater elevations at representative monitoring wells that are predicted for
future land use and water use conditions in 2042 (which also accounts for climate change). Measurable
objectives may change after GSP adoption, as new information and hydrologic data become available.

ES 3.3 Degraded Groundwater Quality Sustainable Management Criterion
This sustainability indicator takes into consideration protection of municipal drinking water supplies,
domestic uses, and agricultural uses of groundwater in the Subbasin. For municipal wells and drinking water
supplied by domestic wells, Subbasin standards established by the Los Angeles Regional Water Quality
Control Board (LARWQCB) were used to establish thresholds. For agricultural uses, thresholds were
established using water quality objectives (WQOs) for the Subbasin and available assimilative capacities for
salts and nutrients that are protective of beneficial uses, including agriculture. WQOs and assimilative
GSI Water Solutions, Inc.
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capacity thresholds specified in the Salt and Nutrient Management Plan (SNMP) prepared for the Subbasin
were used in this analysis (Geoscience, 2016).
Groundwater quality in the Subbasin has been impacted by perchlorate (and other constituents of concern)
released from the Whitaker-Bermite Corporation facility for many decades. Santa Clarita Valley Water Agency
(SCV Water) (and its predecessors) have worked with the LARWQCB, California Department of Toxic
Substances Control (DTSC) and the Whitaker-Bermite Corporation to understand the nature and extent of
historical releases of contaminants that have reached groundwater. SCV Water has made a concerted effort
to actively monitor its supply wells for indications of contaminant migration and installed wellhead treatment
within areas of concern to make sure high-quality water is delivered to its customers. These activities—along
with normal seasonal and annual operational changes in pumping schedules that SCV Water needs to make
to meet demand—will continue in the future and may change groundwater gradients and flow directions in
the aquifers. These operational activities are not considered “actions” that result in degradation of
groundwater quality under SGMA.
Furthermore, the existence of contamination (perchlorate, VOCs) in the Subbasin pre-dates SGMA
enactment (January 2015) and is not a result of pumping. While per- and polyfluoroalkyl substances (PFAS)
were detected after 2015 in a number of wells, it is likely that PFAS were present prior to 2015 but not
detected until laboratory detection limits became lower. This preexisting contamination, as well as
contamination that may be discovered in the future, is not the responsibility of the GSA to manage. It is the
responsibility and authority of state regulatory agencies (e.g., LARWQCB and DTSC) to take actions that
respond to the contamination. The GSA is responsible for making sure that projects and management
actions described in the GSP and basin pumping do not exacerbate the contamination. The GSA will
continue to collaborate with the state agencies and SCV Water to help address contamination and avoid
further impacts to beneficial uses.

ES 3.3.1 Undesirable Results
Conditions that are significant and unreasonable that may be an undesirable result include the following:


Water management actions that interfere with existing groundwater remediation efforts creating
permanent loss of groundwater supply.



Concentrations of regulated contaminants in untreated groundwater water from private domestic or
agricultural or municipal wells that exceed regulatory thresholds.



Loss of municipal groundwater supply due to migration of a contaminant plume and inability to pump
and treat groundwater or reasonably secure an alternative water supply.



Groundwater pumping that causes concentrations of total dissolved solids (TDS), chloride, nitrate, and
sulfate to exceed WQOs or Subbasin-wide assimilative capacity described in the 2016 SNMP or put new
State permits for distribution of recycled water at risk.



Interference with remediation activities. Water management actions implemented under the GSP that
interfere with existing remediation efforts creating permanent loss of groundwater supply.



Plume migration. Loss of groundwater supply due to migration of a contaminant plume or active
recharge with imported water or captured runoff that causes movement of one or more constituents of
concern towards a municipal supply well or a domestic well in concentrations that exceed Subbasin
standards.

ES 3.3.2 Minimum Thresholds
The purpose of the minimum thresholds for constituents of concern in this Subbasin is to avoid increased
degradation of groundwater quality from baseline concentrations measured since enactment of SGMA in
GSI Water Solutions, Inc.
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January 2015. Minimum thresholds established for contaminants and for salts and nutrients are presented
in the following subsections.

Contaminants
Minimum thresholds that pertain to contaminants measured in groundwater are as follows:


No minimum thresholds have been established for contaminants because state regulatory agencies
including the Los Angeles Regional Water Quality Control Board (LARWQCB) and the Department of Toxic
Substances Control (DTSC) have the responsibility and authority to regulate and direct actions that
address contamination.

As noted in Section 5.1.8, concentrations of several regulated constituents exceed Basin Plan limits in a
number of municipal supply wells. The extent of the contamination is still being evaluated. SCV Water has
taken wells out of service and built wellhead treatment facilities to meet groundwater quality standards for
water served to its customers. As has been the case thus far, if additional wells become impacted by
contamination, SCV Water and the GSA Board of Directors will collaborate with LARWQCB and other
regulatory agencies that have responsibility to investigate and regulate groundwater contaminants that
could pose a risk to groundwater quality.
Groundwater quality data are not available for private domestic wells at this time. This is a data gap that will
be addressed as part of the Management Actions and Projects section of this GSP. It is hoped that private
domestic well owners will volunteer to be included in a monitoring program to establish an initial baseline
water quality database for private domestic wells. Once a baseline is established, exceedance of water
quality standards in the Basin Plan in 20 percent of the private wells will be the basis for minimum
thresholds for degraded groundwater quality at private domestic wells. It may be necessary to adjust the
threshold for the percentage of wells exceeding the limit if there are many wells in a particular area that
experience degraded groundwater quality, as observed from baseline testing. Table 8-3 presents regulatory
standards for selected constituents of concern for drinking water listed in the Basin Plan (LARWQCB, 1994)
and the SCV Water’s 2020 Water Quality Report (LCSE, 2020).

Salts and Nutrients
Minimum thresholds pertaining to salts and nutrients measured in groundwater are as follows:


Concentrations of total dissolved solids (TDS), chloride, nitrate and sulfate in 20 percent of wells in the
Salt and Nutrient Management Plan’s (SNMP) management zones that exceed Water Quality Objectives
and basin-wide assimilative capacity.

Recognizing that drinking water standards in the Basin Plan are not the only regulatory standard that must
be met and that agricultural uses of water are sensitive to concentrations of salts and nutrients, the
minimum thresholds for avoiding degradation of groundwater quality also rely on WQOs and assimilative
capacities described in the 2016 SNMP (Geoscience, 2016). The purpose of the SNMP was to determine the
current (ambient) water quality conditions in the Subbasin and to ensure that all water management
practices, including the use of recycled water, are consistent with the WQOs. The SNMP provides the initial
framework for water management practices to ensure protection of beneficial uses and allow for the
sustainability of groundwater resources consistent with the Basin Plan.

ES 3.3.3 Measurable Objectives Pertaining to Contaminants
Measurable objectives for contaminants include the following:


Maintain municipal pumping for beneficial uses consistent with volumes quantified in the applicable
Urban Water Management Plan for wet, normal dry, and multiple dry years.

GSI Water Solutions, Inc.
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Maintain non-municipal pumping—including for private domestic, golf course, and agricultural users—as
well as contaminant remediation pumping, consistent with volumes quantified in the applicable Urban
Water Management Plan for wet, normal, dry, and multiple dry years.



As will be discussed in the forthcoming Chapter 7, data gaps exists with private wells that can be
supported by monitoring; however, the measurable objective proposed is that groundwater quality from
private wells will meet or be better than Basin Plan objectives.

ES 3.3.4 Measurable Objectives Pertaining to Salts and Nutrients
Measurable objectives for salts and nutrients include the following:


Concentrations of total dissolved solids (TDS), chloride, nitrate and sulfate meet Water Quality Objectives
(as described by use type, i.e., agricultural, domestic, municipal) and basin-wide assimilative capacity as
described in the Salt and Nutrient Management Plan (Note, as discussed in forthcoming Chapter 7, a
data gap exists for private wells that needs to be filled consistent with the Salt and Nutrient
Management Plan Monitoring Program).

ES 3.4 Land Subsidence Sustainable Management Criterion
ES 3.4.1 Undesirable Results
Conditions that may lead to an undesirable result include a shift in pumping locations or substantial increase in
pumping beyond what has been observed, which could lead to a substantial decline in groundwater levels.
Shifting or increasing a significant amount of pumping that causes groundwater levels to fall in an area that is
susceptible to subsidence could trigger subsidence in excess of the minimum thresholds.
Locally defined significant and unreasonable conditions for land subsidence are currently under assessment
by the technical team and SCV Water staff. Significant and unreasonable rates of land subsidence in the
Subbasin are those that lead to a permanent subsidence of ground surface elevations that impact
groundwater supply, land uses, infrastructure, and property interests. For clarity, this SMC adopts two
related concepts:


Land subsidence is a gradual settling of the land surface caused by, among other processes,
compaction of subsurface materials due to lowering of groundwater levels from groundwater pumping.
Land subsidence from dewatering subsurface clay layers can be an inelastic process and the potential
decline in land surface could be permanent.



Land surface fluctuation Land surface may rise or fall, elastically, in any one year. Land surface
fluctuation may or may not indicate long-term permanent subsidence.

For the Subbasin, no long-term subsidence that impacts groundwater supply, land uses, infrastructure, and
property interests is acceptable. Therefore, the ground surface subsidence undesirable result includes the
following:


Substantially interferes with surface land uses.



Land surface deformation that impacts the use of critical infrastructure and roads.



Pumping that results in land subsidence greater than minimum thresholds at 10 percent of monitoring
locations.

GSI Water Solutions, Inc.
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ES 3.4.2 Minimum Thresholds
The minimum threshold for land subsidence is the rate and extent of subsidence that substantially interferes
with surface land uses and may lead to undesirable results. Based on an analysis of potential errors in DWR
InSAR data, as discussed in Section 8.3.3.3, the subsidence minimum threshold is as follows:


The InSAR measured subsidence between June of one year and June of the subsequent year shall be no
more than an average of 0.1 foot in any single year and a cumulative 0.5 foot in any 5-year period
observed at monitoring locations, resulting in no long-term permanent subsidence.

ES 3.4.3 Measurable Objectives for the Subbasin
The measurable objectives for subsidence represent target subsidence rates in the Subbasin. Available
information does not suggest the occurrence of permanent subsidence in the Subbasin. Therefore, the
measurable objective for subsidence is maintenance of current ground surface elevations.

ES 3.5 Depletion of Interconnected Surface Water Sustainable Management
Criterion
ES 3.5.1 Undesirable Results
Conditions that may lead to an undesirable result include the following:


Groundwater level declines caused by pumping could reduce the amount of groundwater discharging to
the Santa Clara River and thus, the amount of surface water flow in the river and/or excessively low
groundwater levels, resulting in an impact to GDEs.



Reduction in the quantity of treated wastewater being discharged to the river that reduces river flow
and recharge to the Alluvial Aquifer and Saugus Formation.



Severe drought that reduces precipitation runoff, flow in the river, and recharge to the Alluvial Aquifer
and Saugus Formation.

Avoiding adverse impacts on beneficial uses of interconnected surface water present in the Subbasin and
preserving existing habitat are the focus of this sustainability indicator. Direct uses of surface water (for
recreation, irrigation, or municipal purposes) are not present or expected as a future significant beneficial
use in the Subbasin, therefore the sustainability criterion for depletion of interconnected surface water are
focused on avoiding impacts to GDEs and sensitive species. There is no intention at this time, nor a
regulatory requirement, to create new habitat or restore habitat that existed prior to the enactment of SGMA
in January of 2015. The GDE report prepared by ESA (ESA, 2021) has mapped 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 levels caused by pumping



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

A sustained drop in groundwater levels below root zones caused by groundwater pumping could result in
permanent loss of GDEs and therefore necessitate a monitoring program. A permanent loss of GDEs caused
by groundwater pumping would be a significant and unreasonable outcome of groundwater extraction.
Monitoring for groundwater levels and for gradual declines in GDE health will be conducted to avoid a longterm decline in health of the vegetation and eventual permanent habitat loss.
GSI Water Solutions, Inc.
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In areas that currently provide essential habitat to the unarmored threespine stickleback (UTS), cessation of
surface flow, including lack of discernable movement of water in pools during low-flow conditions 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 flows in these areas is considered important
and should be conducted to avoid impacts to UTS and other sensitive aquatic species.
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 considering the history of past conditions.

ES 3.5.2 Minimum Thresholds
The minimum thresholds for depletion of interconnected surface water is the rate or volume of surface water
depletions caused by groundwater use that has adverse impacts on beneficial uses of the surface water and
may lead to undesirable results. Avoiding adverse impacts on beneficial uses of interconnected surface
water in the Subbasin is the focus of this sustainability indicator. To avoid significant and unreasonable
impacts to GDEs, groundwater trigger levels are identified that will result in active monitoring and timely
evaluations to inform management actions to avoid permanent loss of habitat or acute impacts to aquatic
species.
The river exhibits a diverse and complex interaction between surface water and groundwater. Therefore,
distinguishing between 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 historical low
groundwater levels in local wells. When groundwater levels are above the historical lows, it can be inferred
that GDEs are not adversely affected. As a result, groundwater levels from existing wells and groundwater
elevation measurements (i.e., depth to groundwater) from future monitoring wells will be used to ensure that
GDEs are sufficiently maintained throughout the upper Santa Clara River. Management action triggers are
established at the historical groundwater level lows for representative monitoring locations within the GDE
areas.
Trigger levels that require a management action may include the following:


Groundwater levels within GDE areas that fall below the lowest historical (within previous 40 years)
groundwater levels.



Groundwater levels fall below the lowest historical (within previous 40 years) levels that result in loss of
surface flow and pools where UTS are present (e.g., I-5 Bridge area).

A discussion of how GDEs were identified, how impacts to GDEs will be defined, management trigger levels,
and management actions if trigger levels are reached is presented in Appendix B.
Figure 8-2 is a map showing the locations of representative monitoring wells within the identified GDE area.
There are no monitoring wells located in some of these areas at this time, which is a data gap. For the
purposes of setting GDE management triggers in the GDE area shown in at these locations, the calibrated
groundwater model was used to estimate what the lowest historical groundwater levels were between 1980
and 2019 at each location. Appendix D of the GSP presents hydrographs showing the initial GDE
management triggers (trigger levels) for each monitoring well that will be used to monitor for chronic
lowering of groundwater levels. Once new monitoring wells are installed near these locations, these depth-togroundwater trigger levels will be updated to reflect actual groundwater level measurements at each
location.

GSI Water Solutions, Inc.
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ES 3.5.3 Measurable Objectives
Measurable objectives for depletion of interconnected surface water use groundwater levels as a surrogate
because of the lack of surface water gaging stations and because avoiding impacts to GDEs is the focus for
this sustainability indicator. Because there is a lack of appropriately located monitoring wells within the GDE
area shown on Figure 8-2, initial measurable objectives (in the form of groundwater levels) were estimated
at key locations using the calibrated groundwater flow model to estimate the historical average groundwater
levels at each location. A description of the measurable objectives is presented below.


Average future groundwater water levels that do not result in permanent loss of habitat at monitoring
locations within the GDE area.



Maintain flow in the Santa Clara River where UTS are present (e.g., I-5 Bridge area) to sustain aquatic
habitat. Utilize groundwater level data as a surrogate for measuring surface water flow if a stream gage
is not present (as described for the minimum threshold).

Table 8-6 includes a number of key locations within the GDE area along the Santa Clara River corridor and
nearby tributaries where groundwater level triggers will be measured, as well as an estimate of the lowest
historical depth to groundwater below the river thalweg near each GDE monitoring station. Measurable
objectives and GDE trigger levels at each GDE monitoring station are presented. These locations were
selected because (1) they are located in the identified primary GDE area along the river corridor and major
tributaries where groundwater has been observed to be within 30 feet below ground surface, and (2) they
are in portions of the Subbasin that may be affected by pumping.

GSI Water Solutions, Inc.
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SECTION 8: Sustainable Management Criteria
This section defines the conditions that constitute sustainable groundwater management, and discusses the
process by which the Santa Clarita Valley Groundwater Sustainability Agency (SCV-GSA) will characterize
undesirable results and establish minimum thresholds and measurable objectives for each sustainability
indicator in the Santa Clara River Valley East Groundwater Basin, Santa Clara River Valley East Subbasin
(Subbasin).
Defining sustainable management criteria (SMCs) requires significant analysis and scrutiny. This section
presents the data and methods used to develop SMCs and demonstrate how these criteria influence
beneficial uses and users. The SMCs presented in this section are based on currently available data and
application of the best available science. As noted in this Santa Clara River Valley East Groundwater Basin
Groundwater Sustainability Plan (GSP), data gaps exist in the hydrogeologic conceptual model. Uncertainty
caused by these data gaps was considered when developing the SMCs. These SMCs are considered initial
criteria and will be reevaluated and potentially modified in the future as new data become available.
The SMCs are grouped by sustainability indicator. The following five sustainability indicators are applicable in
the Subbasin:


Chronic lowering of groundwater levels



Reduction in groundwater storage



Degraded groundwater quality



Land subsidence



Depletion of interconnected surface water

The sixth SMC, seawater intrusion, is not applicable in the Subbasin.
To retain a consistent and organized approach, this section follows the same format for each sustainability
indicator. The description of each SMC includes all the information required by Section 354.22 et seq of the
SGMA regulations and outlined in the Sustainable Management Criteria Best Management Practice (BMP)
guidance (DWR, 2017), including the following:


How the definition of what might constitute significant and unreasonable conditions was developed



How minimum thresholds were developed, including the following:









How measurable objectives were developed, including the following:





The information and methodology used to develop minimum thresholds (Section 354.28 (b)(1))
The relationship between minimum thresholds and each sustainability indicator (Section 354.28
(b)(2))
The effect of minimum thresholds on neighboring basins (Section 354.28 (b)(3))
The effect of minimum thresholds on beneficial uses and users (Section 354.28 (b)(4))
How minimum thresholds relate to relevant federal, state, or local standards (Section 354.28 (b)(5))
The method for quantitatively measuring minimum thresholds (Section 354.28 (b)(6))
The methodology for setting measurable objectives (Section 354.30)
The methodology for setting interim milestones (Sections 354.30 (a), 354.30 (e), and 354.34 (g)(3))

How undesirable results were developed, including:


The criteria defining when and where the undesirable effects (potential effects on beneficial uses
and users of groundwater as described by the sustainability indicators) cause undesirable results

GSI Water Solutions, Inc.
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8.1

(when the effects are significant and unreasonable), based on a quantitative description of the
combination of minimum threshold exceedances (Section 354.26 (b)(2))
The potential causes of undesirable results (Section 354.26 (b)(1))
The effects of these undesirable results on the beneficial users and uses (Section 354.26 (b)(3))

Definitions

The Sustainable Groundwater Management Act (SGMA) legislation and regulations include a number of new
terms relevant to the Sustainable Management Criteria (SMCs). These terms are defined below using the
definitions included in the SGMA regulations (Section 351, Article 2). Where appropriate, additional
explanatory text is added in italics. This explanatory text is not part of the official definitions of these terms.
To the extent possible, plain language, with only a limited use of highly technical terms and acronyms, was
used to assist as broad an audience as possible in understanding the development process and implications
of the SMCs.


Groundwater-dependent ecosystem (GDE) refers to habitat, plant communities, and aquatic and
terrestrial species that rely on surface or near surface water that is supported by groundwater.



Interconnected surface water refers to surface water that is hydraulically connected at any point by a
continuous saturated zone to the underlying aquifer. Interconnected surface waters are parts of
streams, lakes, or wetlands where the groundwater table is close enough to the ground surface to
influence water in the lakes, streams, or wetlands or vice versa.



Interim milestone refers to a target value representing measurable groundwater conditions, in
increments of 5 years, set by a Groundwater Sustainability Agency (Agency) as part of a Groundwater
Sustainability Plan (Plan or GSP). Interim milestones are targets such as groundwater levels that will be
achieved every 5 years to demonstrate progress towards sustainability.



Management area (MA) refers to an area within a basin for which the Plan may identify different
minimum thresholds, measurable objectives, monitoring, or projects and management actions based on
differences in water use sector, water source type, geology, aquifer characteristics, or other factors.



Measurable objectives (MO) refer to specific, quantifiable goals for the maintenance or improvement of
specified groundwater conditions that have been included in an adopted Plan to achieve the
sustainability goal for the basin. Measurable objectives are goals that the Plan is designed to achieve.



Minimum thresholds (MT) refer to numeric values for each sustainability indicator that are used to
define undesirable results. Minimum thresholds are established at representative monitoring sites.
Minimum thresholds are indicators of where an unreasonable condition might occur. For example, a
particular groundwater level might be a minimum threshold if lower groundwater levels would result in a
significant and unreasonable reduction in groundwater storage.



Representative monitoring site (RMS) refers to a monitoring site within a broader network of sites that
typifies one or more conditions within the basin or an area of the basin. This term is synonymous with
representative well site.



Sustainability indicator refers to the set of six conditions defined by the California Department of Water
Resources (DWR) that may be present in a basin that may result in effects, when significant and
unreasonable, that cause undesirable results (defined below), and impact sustainability of the basin as
described in California Water Code Section 10721(x).
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Uncertainty refers to a lack of understanding of the basin setting that significantly affects the Agency’s 1
ability to develop SMCs and appropriate projects and management actions in the Plan, 2 or to evaluate
the efficacy of Plan implementation, and therefore may limit the ability to assess whether a basin is
being sustainably managed.



Undesirable result Section 10721 of SGMA states that:
“Undesirable result means one or more of the following effects caused by groundwater pumping
occurring throughout the basin:
(1) Chronic lowering of groundwater levels indicating a significant and unreasonable depletion of supply
if continued over the planning and implementation horizon. Overdraft during a period of drought is not
sufficient to establish a chronic lowering of groundwater levels if extractions and groundwater recharge
are managed as necessary to ensure that reductions in groundwater levels or storage during a period of
drought are offset by increases in groundwater levels or storage during other periods.
(2) Significant and unreasonable reduction of groundwater storage.
(3) Significant and unreasonable seawater intrusion.
(4) Significant and unreasonable degraded water quality, including the migration of contaminant
plumes that impair water supplies.
(5) Significant and unreasonable land subsidence that substantially interferes with surface land uses.
(6) Depletions of interconnected surface water that have significant and unreasonable adverse impacts
on beneficial uses of the surface water.”
Section 354.26 of the SGMA regulations states that “The criteria used to define when and where the
effects of the groundwater conditions cause undesirable results…shall be based on a quantitative
description of the combination of minimum threshold exceedances that cause significant and
unreasonable effects in the basin.”

8.2

Sustainability Goal and Objectives

8.2.1 Sustainability Goal
Per Section 354.24 of the SGMA regulations, the sustainability goal for the Subbasin has three parts:


A description of the sustainability goal



A discussion of the measures that will be implemented to ensure the Subbasin will be operated within
sustainable yield



An explanation of how the sustainability goal is likely to be achieved

Sustainability Goal: The goal of this GSP is to sustainably manage the groundwater resources of the
Subbasin for current and future beneficial uses of groundwater, including the river environment through an
adaptive management approach that builds on robust science and monitoring and considers economic,
social and other objectives of a wide variety of stakeholders.

The Santa Clarita Valley Groundwater Sustainability Agency (SCV-GSA) is the Agency referred to in this definition.
The Santa Clara River Valley East Groundwater Basin Groundwater Sustainability Plan (SCV GSP) is the Plan referred to in
this definition.
1
2
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The GSP includes an extensive monitoring program (refer to Section 7 – under development at the time of
this draft) that addresses each of the applicable sustainability indicators. If minimum thresholds are
exceeded such that undesirable effects are likely, the GSP will identify management actions and projects
that will be implemented to avoid an undesirable result (refer to Section 9 – under development in March
2021).
To avoid impacts to GDEs, groundwater trigger levels are identified that will result in a management action
prior to reaching the minimum thresholds to avoid permanent loss of habitat or temporary acute impacts to
sensitive species.

8.2.2 Qualitative Objectives for Meeting Sustainability Goals
Qualitative objectives are designed to help stakeholders understand the overall purpose (e.g., Avoid Chronic
Lowering of Groundwater Levels) for sustainably managing groundwater resources and reflect the local
economic, social, and environmental values within the Subbasin. A qualitative objective is often compared to
a mission statement.


Avoid Chronic Lowering of Groundwater Levels




Avoid Chronic Reduction of Groundwater Storage




Maintain access to drinking water supplies
Maintain access to agricultural water supplies
Maintain quality consistent with current ecosystem uses

Avoid Depletion of Interconnected Surface Water





Reduce or prevent land subsidence that causes significant and unreasonable effects to groundwater
supply, land uses, infrastructure, and property interests

Avoid Degraded Groundwater Quality






Maintain sufficient groundwater volumes in storage to sustain current and planned groundwater use
in prolonged drought conditions while avoiding permanent degradation of environmental values

Avoid Land Subsidence




Maintain groundwater levels that continue to support current and future groundwater uses and a
healthy river environment in the Subbasin

Avoid significant and unreasonable effects to beneficial uses, including groundwater-dependent
ecosystems (GDEs), caused by groundwater extraction
Maintain sufficient groundwater levels and surface water flow to sustain aquatic habitat where
unarmored threespine stickleback (UTS) are present (e.g., at the Interstate 5 [I-5] Bridge 3)

Seawater Intrusion


8.3

Not applicable due to the inland location of the Subbasin.

General Process for Establishing Sustainable Management Criteria

This section presents the process that was used to develop the SMCs for the Subbasin, including input
obtained from Subbasin stakeholders, the criteria used to define undesirable results, and the information
used to establish minimum thresholds and measurable objectives.

3

Specifically, the Santa Clara River Bridge, herein referred to as the I-5 Bridge.
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8.3.1 Public Input
The public input process was built on the GSA member agency’s long history of engaging local stakeholders
and interested parties on water issues. This included the formation of the Stakeholder Advisory Committee
(SAC), which is represented by large, medium, and small pumpers, local residents, businesses, and
environmental groups. The SMCs and beneficial uses presented in this section were developed using a
combination of information from public input, public meetings, comment forms, hydrogeologic analysis, and
meetings with Santa Clarita Water Division (SCV Water) staff and SAC members.
The general process for establishing SMCs included the following:


Holding a series of SAC meetings and workshops that outlined the GSP development process and
introduced stakeholders to SMCs.



Conducting public meetings to present initial conceptual minimum thresholds and measurable
objectives and receive additional public input. Three meetings on SMCs were held within the boundaries
of the Subbasin. 4

8.3.2 Criteria for Defining Undesirable Results
In Section 8.2.2, the qualitative objectives for meeting sustainability goals are discussed. These goals were
discussed in terms of the means by which undesirable results can be avoided for each of the sustainability
indicators. The following are the general criteria used to define undesirable results in the Subbasin:


There must be significant and unreasonable effects caused by pumping



A minimum threshold is exceeded in a specified number of representative wells over a prescribed period



Impacts to beneficial uses occur, including to GDEs and/or threatened or endangered species

These criteria may be refined during the 20-year GSP implementation period based on monitoring data and
analysis.

8.3.3 Information and Methodology Used to Establish Minimum Thresholds and
Measurable Objectives
The following information and data were used to establish minimum thresholds and measurable objectives
for each of the sustainability indicators.

8.3.3.1

Avoid Chronic Lowering of Groundwater Levels

The information used for establishing the minimum thresholds and measurable objectives that pertain to
chronic lowering of groundwater levels includes the following:


Information gathered from the SMC public meetings about the public’s perspective of significant and
unreasonable conditions and preferred current and future groundwater levels



Historical groundwater level data from wells monitored by SCV Water and other agencies



Depths and locations of existing wells



Maps of current and historical groundwater level data



Mapping of the location and types of GDEs

4

See https://scvgsa.org/publis-input for details on the meetings and workshops.
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Groundwater modeling of future conditions (for groundwater pumping and natural hydrologic conditions)
to estimate future groundwater levels at representative monitoring sites

The monitoring network and protocols that will be used to measure groundwater levels at the representative
monitoring sites are presented in Section 7, Monitoring Networks. The data will be used to monitor
groundwater levels as well as assess changes in groundwater storage as discussed below.

8.3.3.2

Avoid Chronic Reduction of Groundwater Storage

Groundwater levels can be used as a surrogate for assessing changes in groundwater in storage and
evaluating whether subbasin-wide total groundwater withdrawals could lead to undesirable results.
Therefore, the information that is used to establish minimum thresholds and measurable objectives for the
chronic groundwater level decline sustainability indicator can also be used to avoid chronic reduction of
groundwater storage.

8.3.3.3

Avoid Land Subsidence

Minimum thresholds for subsidence were established to protect groundwater supply, land uses,
infrastructure, and property interests from substantial subsidence that may lead to undesirable results.
Changes in ground surface elevation are presently measured using InSAR data available from the California
Department of Water Resources (DWR). The general minimum threshold is the absence of long-term land
subsidence arising from pumping in the Subbasin. The InSAR data provided by DWR, however, are subject to
measurement error. DWR has stated that, on a statewide level, for the total vertical displacement
measurements between June 2015 and June 2018, the errors are as follows: 5
1. The error between InSAR data and continuous global positioning system (GPS) data is 16 millimeters
(mm) (0.052 feet) with a 95% confidence level.
2. The measurement accuracy when converting from the raw InSAR data to the maps provided by DWR is
0.048 feet with 95% confidence level.
Simply adding errors 1 and 2 results in a combined error of 0.1 foot. While this is not a robust statistical
analysis, it does provide an estimate of the potential error in the InSAR maps provided by DWR. A land
surface change of less than 0.1 feet is therefore within the margin of error of the data and is equivalent to
no subsidence in this GSP.
As described in Section 5 of the GSP, the Saugus Formation contains lenses of silt and clay throughout;
however, these materials are not laterally continuous and have not experienced extended periods of
groundwater level declines that would result in permanent subsidence. Through the last 19 years of
reviewing and reporting on the geology and water resources in the Subbasin, there has not been evidence of
chronic groundwater level declines that would contribute to subsidence (LSCE, 2017).
To supplement the InSAR data, an analysis of the potential for land subsidence to be a significant concern in
this Subbasin is underway. The analysis includes an assessment of the soils and geology in this Subbasin
and the degree to which they would be subject to subsidence and an assessment of the potential for
significant and unreasonable subsidence to occur as a result of projected changes in future groundwater
levels.

5

Benjamin Brezing, Senior Water Resources Engineer, California DWR, personal communication.
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8.3.3.4

Avoid Degraded Groundwater Quality

The information used for assessing degraded groundwater quality thresholds includes the following:


Historical groundwater quality data from production wells in the Subbasin



Federal and state drinking water quality standards and Water Quality Objectives (WQOs) presented in the
Water Quality Control Plan: Los Angeles Region Basin Plan for the Coastal Watershed of Los Angeles and
Ventura Counties (Basin Plan) and SNMP



Feedback about significant and unreasonable conditions from SCV Water staff members and the public

The historical groundwater quality data used to establish thresholds are presented in Section 7.4.
Thresholds for contaminants (e.g., perchlorate, volatile organic compounds [VOCs]. and per- and
polyfluoroalkyl substances [PFAS]) are not proposed because assessment, source identification, and
cleanup of these constituents of concern are regulated under the authority of state agencies, including the
Regional Water Quality Control Board, Los Angeles Regional Water Quality Control Board (LARWQCB). The
GSA does not have the responsibility nor the authority to manage these contaminants. Furthermore, these
constituents were present in groundwater prior to the enactment of SGMA in January 2015, so it is
important that concentrations not increase as a result of pumping or actions taken by the GSA. Elevated
concentrations of salts and nutrients (e.g., total dissolved solids [TDS], sulfate, chloride, and nitrate) can
impact beneficial uses, including drinking water and agricultural uses. Thus, minimum thresholds and
measurable objectives are proposed for these constituents in accordance with the Basin Plan and SNMP.

8.3.3.5

Avoid Depletions of Interconnected Surface Water

The information used for establishing minimum thresholds and measurable objectives for depletions of
interconnected surface water includes the following:


Available surface water gaging data before and after importation of California State Water Project water
and construction of the water reclamation facilities



Water budget computations using the groundwater model that show estimated exchanges between
surface water and groundwater at a number of river segments during historical and projected future time
frames



Groundwater modeling of historical conditions to estimate historical groundwater levels at locations that
currently do not have wells but are proposed as new representative monitoring sites (RMSs) for the
monitoring program



Studies that identify the extent and distribution of GDEs

8.3.4 Relationship between Individual Minimum Thresholds and Other
Sustainability Indicators
Section 354.28 of the SGMA regulations requires that the description of all minimum thresholds include a
discussion about the relationship between the minimum thresholds for each sustainability indicator. In its
best management practice (BMP) guidance for SMCs (DWR, 2017), DWR has clarified this requirement.
First, the GSP must describe the relationship between each sustainability indicator’s minimum threshold; in
other words, describe why or how a groundwater level minimum threshold established at a particular RMS is
similar to or different from groundwater level thresholds in nearby RMSs. Second, the GSP must describe the
relationship between the selected minimum threshold and minimum thresholds for other sustainability
indicators. For example, the GSP must describe how a groundwater level minimum threshold for chronic
lowering of groundwater levels, if reached, would not trigger an undesirable result for land subsidence
(because it had a more conservative threshold).
GSI Water Solutions, Inc.

7

DRAFT | Section 8: Sustaiinable Management Criteria for Santa Clarita Valley Groundwater Sustainability Plan

8.4

Representative Monitoring Sites

To this point, the sustainability goals and the qualitative objectives for meeting these goals and the general
process for establishing SMCs have been discussed and described. The following sections present
descriptions of undesirable results and the development of minimum thresholds and measurable objectives
for each of the sustainability indicators. These thresholds are established at monitoring sites (wells) that are
deemed to be representative of local and subbasin-wide groundwater conditions. Representative wells were
selected from a subset of the wells that have been monitored over time in the Subbasin and have the
following characteristics:


They have known well completion information and are screened exclusively within either the Alluvial
Aquifer or the Saugus Formation.



They have wide spatial distribution, so as to provide information across the majority of the Subbasin.



They have a reasonably long record of data so that trends can be determined.



They have signatures (groundwater levels or water quality trends) that are representative of wells in the
surrounding area or management area if applicable.

The rationale for selecting RMSs is discussed in Section 7 and is summarized here. The RMS network
consists of 20 wells (14 in the Alluvial Aquifer and 6 in the Saugus Formation) that will monitor for chronic
reductions in groundwater levels and storage, plus a network of 10 monitoring wells in the Alluvial Aquifer
that will monitor for potential impacts to groundwater-dependent ecosystems (GDEs). Each of these wells are
already present in the Subbasin, except for 7 GDE monitoring wells for which siting and installation plans are
under development at this time. The RMS network is considered an interim network because it relies on 7
yet-to-be constructed GDE monitoring wells and also relies at this time on a number of production wells,
which are the wells with the longest history of water level data in the Subbasin. Over the course of the 20year SGMA implementation horizon, SCV-GSA expects to transition from a monitoring network dominated by
production wells to a monitoring network that has more non-pumping observation wells.
Representative monitoring sites—consisting of existing wells and planned future well sites where wells do not
presently exist—were used in the modeling of groundwater level changes under historical and predicted
future groundwater demand with and without climate change influences. Minimum thresholds and
measurable objectives have been established using a combination of measured groundwater level data and
the results of groundwater modeling. The results of this modeling indicate no significant and unreasonable
impacts to beneficial uses of groundwater (by agriculture, recreation, businesses, and municipal and
domestic users) are occurring presently or are anticipated in the future, under assumed climate conditions
and complying with the basin operating plan for the Subbasin as presented in the 2015 Santa Clarita Valley
Urban Water Management Plan (UWMP) (Kennedy/Jenks, 2016) (see Section 6.5 of the GSP).
Minimum thresholds and measurable objectives for chronic groundwater level decline are presented in
Section 8.5, and minimum thresholds and measurable objectives for reduction of groundwater in storage
are presented in Section 8.6. The potential for impacts to GDEs is discussed for the chronic lowering of
groundwater levels sustainability indicator (in Section 8.5) and for the interconnected surface water
sustainability indicator in (Section 8.10). Minimum thresholds and measurable objectives for degraded
groundwater quality are discussed in Section 8.8 and for land subsidence are discussed in
Section 8.9.

GSI Water Solutions, Inc.
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8.5

Chronic Lowering of Groundwater Levels Sustainable Management Criterion

8.5.1 Undesirable Results
Conditions that may lead to an undesirable result include the following:


Extended drought. Extensive droughts may lead to excessively low groundwater levels and undesirable
results.



High rate of pumping in the Alluvial Aquifer. If the amount of pumping in the Alluvial Aquifer exceeds the
long-term rate of recharge derived from precipitation, stream percolation, discharges from the water
reclamation plants (WRPs), and discharges from the Saugus Formation, then groundwater levels may
decline, which could affect Alluvial Aquifer well production and flow in the river as well as potentially
impact GDEs.



High rate of pumping in the Saugus Formation. If the amount of pumping in the Saugus Formation
exceeds the long-term rate of natural recharge derived from precipitation, stream percolation, and
recharge from the Alluvial Aquifer, then groundwater levels may decline in the Saugus Formation and
affect well production. This may also result in lower water levels in the Alluvial Aquifer that could reduce
flow in the river and potentially impact GDEs. The proposed thresholds are very conservative, and it may
be possible for the Saugus Formation to provide additional water without impacting GDEs; additional
study following GSP completion would be needed.

Significant and unreasonable lowering of groundwater levels in the Subbasin are characterized as follows:


In the Alluvial Aquifer, groundwater levels (non-pumping water level elevations) drop below minimum
thresholds (see Section 8.5.2) in 25 percent of the same representative wells over a 2-year period of
time. Using this characterization minimizes the chance of misleading indications of an unsustainable
condition in the Alluvial Aquifer while providing an indication of a potential undesirable result before it
occurs.



In the Saugus Formation, the average (across all representative wells) of the difference between the
measured (non-pumping) groundwater level and the minimum threshold indicates that groundwater
elevations during the peak pumping months have dropped below the minimum threshold in 3
consecutive years. The use of all representative wells in the Saugus Formation for this assessment (1)
accounts for the confined nature of the Saugus Formation, which recognizes changes in pumping to
propagate over a larger area than occurs in the Alluvial Aquifer, and (2) minimizes the chance that
localized changes in pumping operations could result in misleading indications of an unsustainable
condition at an individual well (while the entire group of representative Saugus wells together shows no
such unsustainable condition on an aquifer-wide basis).



The rate of water level decline over at least a 2-year period is greater than simulated future drought
conditions in 25 percent of the representative wells. This is a secondary indicator of groundwater
conditions, compared with the use of the minimum thresholds as the primary indicator.



Impacts to GDEs occur on a temporary acute basis in the vicinity of the I-5 Bridge or on a permanent
basis elsewhere in the GDE management area (see Section 8.10).

The water level monitoring that has been conducted to date and the groundwater modeling analyses that
have been performed for the GSP together indicate that no chronic declines in groundwater levels or
reductions of groundwater in storage have occurred in the past when following the current operating plan.
The model also indicates that undesirable results are not expected to occur in the future. Accordingly, the
minimum thresholds are set based on predicted future water levels in the year 2042, as described in the
next section. These thresholds are established for representative monitoring sites in different parts of the
Subbasin, reflecting conditions in those areas. The minimum thresholds and measurable objectives are
GSI Water Solutions, Inc.
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considered conservative and protective of the resource because undesirable results are not predicted to
occur in the Subbasin under the existing operating plan. It may be possible to pump the Saugus Formation at
rates greater than the limits specified in the operating plan. Monitoring will be performed at representative
monitoring sites will be used to inform decision making about this.

8.5.2 Minimum Thresholds
Section 354.28(c)(1) of the SGMA regulations states that “The minimum threshold for chronic lowering of
groundwater levels shall be the groundwater elevation indicating a depletion of supply at a given location
that may lead to undesirable results.” Table 8-1 includes the estimated (modeled) water level elevations for
the minimum thresholds established for the Alluvial Aquifer and Saugus Formation. Appendix C of the GSP
presents a well location map and hydrographs showing the minimum thresholds for each representative well
that will be used to monitor for chronic lowering of groundwater levels.
Table 8-1. Chronic Lowering of Groundwater Level Minimum Thresholds and Measurable Objectives for
the Alluvial Aquifer and the Saugus Formation
Minimum
Measurable
RMS Site ID1
Threshold
Objective
Well Type
(Alt. ID)
(feet NAVD 88)
(feet NAVD 88)
Alluvial Aquifer
NLF-B20
Existing Production Well
884
890
VWD-C12

Future Production Well

912

918

VWD-E17

Existing Production Well

941

957

VWD-D

Existing Production Well

978

1,005

VWD-N

Existing Production Well

1,062

1,076

AL-12A

Existing Observation Well

1,086

1,098

VWD-Q2

Existing Production Well

1,106

1,124

VWD-U4

Existing Production Well

1,154

1,189

SCWD-North Oaks Central

Existing Production Well

1,301

1,337

SCWD-Sand Canyon

Existing Production Well

1,418

1,449

NWD-Pinetree 5

Existing Production Well

1,477

1,500

NWD-Castaic 4

Existing Observation Well

1,058

1,090

VWD-W11

Existing Production Well

1,106

1,166

Existing Production Well

1,268

1,297

Existing Production Well

813

979

VWD-160

Existing Production Well

845

931

VWD-206

Existing Production Well

766

936

Library-C

Existing Observation Well

902

961

Mall-C

Existing Observation Well

854

930

SG1-HSU3c

Existing Observation Well

895

956

SCWD-Guida
Saugus Formation
NWD-12

Notes
1

Refer to Figure 7-X (to come) in Section 7.0 and Appendix C for representative well locations.

NAVD 88 = North American Vertical Datum of 1988

GSI Water Solutions, Inc.
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8.5.2.1

Minimum Thresholds for the Alluvial Aquifer

The minimum thresholds for the Alluvial Aquifer are based on the lowest predicted groundwater level
estimated to occur at each representative monitoring site (see Table 8-1). As discussed in Section 6, use of
the lowest predicted water level for the minimum threshold is protective of the resource because there is no
indication that there has been, or is expected to be in the future, a chronic decline in groundwater levels.
These levels were selected using groundwater flow model simulations of the predicted future land use, water
demand, and climatic conditions (with climate change) in the year 2042. At some locations, the minimum
thresholds differ from the model results as follows:


At locations where the groundwater model predicts higher-than-measured historical groundwater levels,
the simulated future low groundwater elevation is adjusted by the amount of model error in the historical
simulation, to derive the value of the minimum threshold.



In the eastern portion of the Subbasin, where future groundwater pumping is generally less than
historical groundwater pumping, the model-predicted future groundwater elevations are higher than
historical elevations derived from field measurements and model simulations. Accordingly, the minimum
thresholds are based on the lowest historical groundwater level, rather than on the future simulation,
given that the Subbasin has historically not been in a chronic overdraft condition.

8.5.2.2

Initial Minimum Thresholds for the Saugus Formation

The minimum thresholds for the Saugus Formation are based on the lowest predicted groundwater level
estimated to occur at each representative monitoring site in the Saugus Formation (see Table 8-1). These
levels were selected using groundwater flow model simulations of the predicted future land use, water
demand, and climatic conditions (with climate change) in the year 2042. Because the groundwater
monitoring data and water budget analysis show that the Subbasin has not experienced chronic water level
declines, and none are expected in the future under assumed climate and pumping conditions, the
opportunity may exist to sustain higher rates of pumping in the Saugus Formation to meet supply needs
during prolonged droughts without causing undesirable results. Further evaluation will be conducted on this.
Therefore, the current minimum thresholds established for the Saugus Formation RMSs are considered
interim and subject to change.

8.5.2.3

Relationship between Individual Minimum Thresholds and Relationships to Other
Sustainability Indicators

Groundwater level minimum thresholds can potentially influence other sustainability indicators, such as the
following:


Avoid Chronic Reduction of Groundwater Storage. Changes in groundwater levels reflect changes in the
amount of groundwater in storage. Pumping at, or less than, the sustainable yield will maintain average
groundwater levels in the Subbasin. Likewise. the groundwater level minimum thresholds will maintain
an adequate amount of groundwater in storage over an extended period when pumping is equal to or
less than the sustainable yield. Therefore, the groundwater level minimum thresholds will not result in
long-term significant or unreasonable change in groundwater storage.



Avoid Land Subsidence. A significant and unreasonable condition for subsidence is permanent pumpinginduced subsidence that substantially interferes with surface land use. Subsidence is caused by
dewatering and compaction of clay-rich sediments in response to lowering groundwater levels. Very
small amounts of ground surface elevation fluctuations have been reported across the Subbasin and are
within the measurement margin of error. The groundwater level minimum thresholds are set below
existing and historical groundwater levels, which could induce additional subsidence. However, the local
soils and geological conditions are less susceptible to compaction and subsidence because there are no

GSI Water Solutions, Inc.
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known thick clay layers that extend across the full area where the Saugus Formation is present (although
some clay layers are distinctly present in localized areas). Groundwater levels would likely have to be
substantially lower than are predicted to occur in the future to produce significant subsidence. Should
significant and unreasonable subsidence be observed from lowering groundwater levels, the
groundwater level minimum thresholds will be raised to avoid this subsidence.


Avoid Degraded Groundwater Quality. Protecting groundwater quality is critically important to all who
depend upon the groundwater resource, particularly for drinking water and agricultural uses. Maintaining
groundwater levels above minimum thresholds helps minimize the potential for experiencing degraded
groundwater quality and helps avoid making water quality worse (since enactment of SGMA in 2015), or
exceeding WQOs for constituents of concern in drinking water and agricultural wells. Groundwater quality
could be affected through two processes:
1. Low groundwater levels in an area could cause deeper, poor-quality groundwater to flow into existing
supply wells. Groundwater level minimum thresholds are set below current groundwater levels,
meaning a flow of deep, poor-quality groundwater could occur in the future at or below minimum
threshold levels. However, this is unlikely to occur because the Saugus Formation is a deep aquifer
system with a substantial thickness (greater than 2,000 feet) of high-quality groundwater. Should
groundwater quality degrade due to lower groundwater levels, the groundwater level minimum
thresholds will be reviewed and consideration will be given to changing pumping patterns if this
result is found to be caused by pumping.
2. Changes in groundwater levels arising from management actions implemented by the GSA to
achieve sustainability could change groundwater gradients, which could cause poor-quality
groundwater to flow towards supply wells that would not have otherwise been impacted. Examples of
these actions may include installation of groundwater recharge facilities (e.g., gravity stormwater
recharge or aquifer recharge with recharge wells). Because these kinds of projects are subject to
review under the California Environmental Quality Act, concerns about the potential to move
contaminant plumes would be evaluated before such a project could be implemented.
Groundwater quality in the Subbasin has been impacted by perchlorate (and other constituents of
concern) released from the Whittaker-Bermite Corporation (Whittaker-Bermite) facility over many
decades. SCV Water and its predecessor agencies have responded to this contamination by
proactively installing wellhead treatment and by operating downgradient wells in a manner to
minimize movement of contamination. These activities, and the normal seasonal and annual
operational changes in pumping schedules that SCV Water conducts to meet groundwater demands,
will continue in the future and may change groundwater gradients and flow directions in the aquifers.
These operational activities are not considered “actions” that result in degradation of groundwater
quality under SGMA.



Avoid Depletion of Interconnected Surface Water. A significant and unreasonable condition for depletion
of surface water is a pumping-induced reduction in river flow and depth to groundwater that impacts
GDEs. As discussed in Section 8.10, groundwater levels that are below historical levels may have an
impact on GDEs, including on sensitive aquatic species such as the UTS. Because the minimum
thresholds for groundwater levels are lower than historically observed, trigger levels have been
established that result in further evaluations that may lead to management actions. These trigger levels
are intended to be protective of GDEs if the depth to groundwater falls below historical levels.



Avoid Seawater Intrusion. This sustainability indicator is not applicable to this Subbasin.
The minimum thresholds set for chronic groundwater level decline are protective of all beneficial uses
and do not result in undesirable effects for the other sustainability indicators.

GSI Water Solutions, Inc.
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8.5.2.4

Effects of Minimum Thresholds on Neighboring Basins

The groundwater sustainability agency for the neighboring Fillmore and Piru Subbasins is required to
develop a GSP by 2022. These two subbasins are hydrologically downgradient of the Santa Clara River Valley
East Subbasin; groundwater flows from the Santa Clara River Valley East Subbasin into the Piru Subbasin
though a relatively thin layer of alluvium (less than 10 feet thick). If a reduction in groundwater level in the
Santa Clara River Valley East Subbasin were to occur (depending on location in the Subbasin) as a result of
GSA actions over a long period, the amount of groundwater flowing into the Piru Subbasin could be reduced,
affecting the ability of the GSA for the Fillmore and Piru Subbasins to achieve sustainability. The groundwater
level minimum thresholds for the Santa Clara River Valley East Subbasin are set at levels that are below
historical and current levels, which could theoretically reduce groundwater flow into the adjacent Piru
Subbasin during certain periods. This is not anticipated to result in significant and unreasonable changes in
groundwater flow to the Piru Subbasin because the thickness of the alluvium in this area is low (less than 10
feet) and the estimated total flow into the Piru Subbasin fluctuates over a fairly limited range on a long-term
basis (ranging between approximately 7,000 and 8,000 acre-feet per year [AFY]). This 1,000 AFY range is
small compared with annual variations in pumping and the amount of annual climate-driven variation that
occurs in several of the water budget terms in the Subbasin.
The SCV-GSA has developed a cooperative working relationship with the downstream GSA that will be
developing the GSP for the Fillmore and Piru Subbasins. The two GSAs will monitor and work together to
ensure that not meeting minimum thresholds does not significantly affect the ability to achieve sustainability
in each subbasin.

8.5.2.5

Effects of Minimum Thresholds on Beneficial Uses and Land Uses

The groundwater level minimum thresholds have been selected to protect beneficial uses in the Subbasin
while providing a reliable and sustainable groundwater supply. Groundwater modeling results indicate that
future pumping in the Subbasin during extended droughts could reduce groundwater elevations below
historically measured levels without causing a chronic lowering of groundwater levels or a chronic reduction
of groundwater in storage. There is a potential for lower groundwater levels to impact GDEs at some
locations along the Santa Clara River corridor and tributaries. A GDE monitoring and management program
that includes triggers, evaluation, and management actions intended to prevent temporary acute impacts
and permanent loss of GDEs is presented in Appendix B.

8.5.2.6

Relevant Federal, State, or Local Standards

No federal, state, or local standards exist for chronic lowering of groundwater levels.

8.5.2.7

Methods for Quantitative Measurement of Minimum Thresholds

Groundwater level minimum thresholds will be directly measured from existing or new monitoring wells. The
groundwater level monitoring program will be conducted in accordance with the monitoring plan outlined in
Section 7 and will consist of collecting groundwater level measurements that reflect non-pumping
conditions. The groundwater level monitoring program will be designed and conducted to meet the
requirements of the technical and reporting standards included in the SGMA regulations. As discussed in
Section 8.5.1, an exceedance of minimum thresholds will be deemed to have occurred if (1) 25 percent of
the representative wells in the Alluvial Aquifer show exceedances of minimum thresholds throughout a 2year period, and/or (2) all representative wells in the Saugus Formation together show a net exceedance of
their minimum thresholds during the peak pumping months in 3 consecutive years.

GSI Water Solutions, Inc.
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8.5.3 Measurable Objectives
The measurable objectives for chronic lowering of groundwater levels provides access to groundwater
consistent with the Subbasin operating plan for historical dry hydrologic periods, such as the dry period from
2006 through 2016. Measurable objectives for chronic lowering of groundwater levels provide operational
flexibility above minimum threshold levels to ensure that the Subbasin can be managed sustainably over a
reasonable range of climate and hydrologic variability. Measurable objectives may change after GSP
adoption, as new information and hydrologic data become available.

8.5.3.1

Methodology for Setting Measurable Objectives

Measurable objectives were established to meet the sustainability goal and were based on historical
groundwater level data, future predicted water levels using the groundwater flow model, and input from the
SAC. Table 8-1 includes the estimated elevations for the measurable objectives established for the Alluvial
Aquifer and Saugus Formation. Hydrographs showing the measurable objectives are presented in
Appendix C.

8.5.3.2

Measurable Objectives for the Alluvial Aquifer

The measurable objectives for the Alluvial Aquifer are the long-term average future groundwater levels that
are estimated to occur at each of the RMSs that are completed in the Alluvial Aquifer (see Table 8-1). These
levels were selected using groundwater flow model simulations of the predicted future land use, water
demand, and climatic conditions (with climate change) in the year 2042. At some locations, the measurable
objectives differ from the model results as follows:


At locations where the groundwater model predicts higher-than-measured historical groundwater levels,
the simulated future average groundwater elevation is adjusted by the amount of model error in the
historical simulation, to derive the value of the measurable objective.



In the eastern portion of the Subbasin, where future groundwater pumping is generally less than
historical groundwater pumping, the model-predicted future groundwater elevations are higher than
historical levels derived from field measurements and model simulations. Accordingly, the measurable
objectives are based on the average of the simulated historical groundwater elevations, rather than on
the average of the simulated future groundwater elevations, given that the Subbasin has historically not
been in a chronic overdraft condition.

Groundwater modeling indicates that, under future land use, pumping, and climatic conditions (including
climate change), short-term reductions in groundwater levels below historical levels may occur but are not
chronic. During these periods, there is a potential for lower groundwater levels to impact GDEs at some
locations along the Santa Clara River corridor and tributaries. A GDE monitoring and management program
that includes triggers intended to prevent temporary acute impacts and permanent loss of GDEs is
presented in Appendix B.

8.5.3.3

Initial Measurable Objectives for the Saugus Formation

The measurable objectives for the Saugus Formation are the long-term average future predicted
groundwater levels that are estimated to occur at each representative monitoring site completed in the
Saugus Formation (see Table 8-1). These levels were selected using groundwater flow model simulations of
the predicted future land use, water demand, and climatic conditions (with climate change) in the year
2042. As shown in time-series plots in Appendix C, groundwater elevations under future conditions are
expected to be lower than historical groundwater elevations at each of the representative monitoring sites
completed in the Saugus Formation.

GSI Water Solutions, Inc.
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8.5.4 Interim Milestones
Interim milestones show how the GSA would move from current conditions to meeting the measurable
objectives if undesirable results have been identified. For this Subbasin, there are no identified undesirable
results at this time; therefore, no interim milestones are proposed. If new data identify undesirable results in
the future, interim milestones may be proposed as part of a GSP update that is planned for every 5 years.

8.6

Reduction of Groundwater in Storage Sustainable Management Criterion

8.6.1 Undesirable Results
Conditions that may lead to an undesirable result for groundwater in storage are related to chronic lowering
of groundwater levels and include the following:


Extended drought. Extensive droughts may lead to excessively low groundwater levels, a reduced
amount of groundwater in storage, and undesirable results.



High rate pumping in the Alluvial Aquifer. If the amount of pumping in the Alluvial Aquifer exceeds the
rate of recharge derived from precipitation, stream percolation , WRP discharges, and Saugus Formation
discharge, groundwater levels may decline and affect Alluvial Aquifer well production and the volume of
groundwater in storage.



High rate pumping in the Saugus Formation. If the amount of pumping in the Saugus Formation exceeds
the long-term rate of natural recharge derived from precipitation, stream percolation, and recharge from
the Alluvial Aquifer, then groundwater levels may decline in the Saugus Formation, affect well
production, and reduce the volume of groundwater in storage.

Significant and unreasonable reductions in the quantity of groundwater in storage are characterized as
follows:


In the Alluvial Aquifer, groundwater levels (as a surrogate for storage change) drop below the subbasinwide minimum threshold value for decline in water levels in 25 percent of the same representative wells
over a 2-year period, leading to long-term reduction in groundwater storage. Using this characterization
minimizes the chance of misleading indications of an unsustainable condition in the Alluvial Aquifer
while providing an indication of a potential undesirable result before it occurs.



In the Saugus Formation, the average across all representative wells of the difference between the
measured (non-pumping) groundwater level (a surrogate for storage change) and the minimum threshold
for decline in water levels indicates that groundwater elevations during the peak pumping months have
dropped below the minimum threshold over a 3-year period of time. The use of all representative wells in
the Saugus Formation for this assessment (1) accounts for the confined nature of the Saugus Formation,
which allows changes in pumping to propagate over a larger area than occurs in an unconfined aquifer
such as the Alluvial Aquifer, and (2) minimizes the chance that localized changes in pumping operations
could result in false indications of an unsustainable condition at an individual well (while the entire
group of representative Saugus wells together shows no such unsustainable condition on an aquiferwide basis).



Reduction of groundwater in storage results in an inability to meet demand during a multi-year drought.

The practical effect of this GSP for protecting against undesirable results arising from a reduction in
groundwater storage is that it encourages the maintenance of long-term stability in groundwater levels and
storage during average hydrologic conditions and over multiple years and decades. Maintaining long-term
stability in groundwater levels maintains long-term stability in groundwater storage and prevents chronic
declines, thereby providing beneficial uses and users with access to groundwater on a long-term basis and
preventing undesirable results associated with groundwater withdrawals. Pumping at the long-term
GSI Water Solutions, Inc.

15

DRAFT | Section 8: Sustaiinable Management Criteria for Santa Clarita Valley Groundwater Sustainability Plan

sustainable yield during drought years would likely temporarily lower groundwater levels and reduce the
amount of groundwater in storage. Such short-term impacts due to drought are anticipated in the SGMA
regulations with recognition that management actions need sufficient flexibility to accommodate drought
periods and ensure short-term impacts can be offset by increases in groundwater levels or storage during
normal or wet periods. Prolonged reductions in the amount of groundwater in storage could lead to
undesirable results affecting beneficial users and uses of groundwater. In particular, groundwater pumpers
that rely on water from shallow wells (e.g., domestic wells) in the lower portion of the Subbasin may be
temporarily impacted by temporary reductions in the amount of groundwater in storage and lower
groundwater levels in their wells. Domestic wells located in the side canyons and in fringe areas above the
lower portion of the Subbasin are unlikely to be affected by pumping in the lower portion of the Subbasin.
There is a lack of water level data for shallow domestic wells, which is a data gap to be addressed in the
Management Actions and Projects section of this GSP.

8.6.2 Minimum Thresholds
Section 354.28(c)(2) of the SGMA regulations states that “The minimum threshold for reduction of
groundwater storage shall be a total volume of groundwater that can be withdrawn from the basin without
causing conditions that may lead to undesirable results. Minimum thresholds for reduction of groundwater
storage shall be supported by the sustainable yield of the basin, calculated based on historical trends, water
year type, and projected water use in the basin.”
The minimum threshold for reduction of groundwater in storage is established for the Subbasin as a whole,
not for individual aquifers. Therefore, any reduction in storage that would cause an undesirable result in only
a limited portion of the Subbasin, as determined through implementation of the groundwater monitoring
plan, shall be addressed in that area or in areas where declining groundwater levels indicate management
actions or projects will be effective.
In accordance with the SGMA regulation cited above, the minimum threshold metric is a volume of pumping
per year, or an annual pumping rate. Conceptually, the sustainable yield is the total volume of groundwater
that can be pumped annually from the Subbasin on a long-term (multi-year/multi-decadal) basis without
leading to undesirable results. As discussed in Section 6, absent the addition of supplemental water, the
future estimated long-term sustainable yield of the Subbasin under reasonable climate change assumptions
is at least 52,200 AFY and is likely higher, given that water budget analyses of future conditions estimated
to occur in 2042 show an absence of chronic declines in groundwater levels and chronic reductions in
groundwater in storage.
This GSP adopts changes in groundwater levels as a proxy for the change in groundwater storage metric. As
allowed in Section 354.36(b)(1) of the SGMA regulations, an average of the groundwater elevation data at
the RMSs will be reported annually as a proxy to track changes in the amount of groundwater in storage.
Based on well-established hydrogeologic principles, maintaining long-term stability in groundwater levels
above the minimum threshold for chronic lowering of groundwater levels will limit depletion of groundwater
from storage. Therefore, using groundwater elevation levels as a proxy, the minimum threshold for chronic
reduction of groundwater in storage at each RMS is defined by the minimum threshold for chronic lowering
of groundwater levels.

8.6.2.1

Relationship between Individual Minimum Thresholds and Relationship to Other
Sustainability Indicators

The minimum threshold for reduction of groundwater in storage is based on the groundwater level minimum
thresholds established for chronic groundwater level decline at RMSs. Therefore, the concept of potential
conflict between minimum thresholds at different locations in the Subbasin is not applicable.
GSI Water Solutions, Inc.

16

DRAFT | Section 8: Sustaiinable Management Criteria for Santa Clarita Valley Groundwater Sustainability Plan

The minimum threshold for reduction of groundwater in storage could influence other sustainability
indicators. The minimum threshold for reduction of groundwater in storage was selected to avoid
undesirable results for other sustainability indicators, as outlined below.


Avoid Chronic Lowering of Groundwater Levels. Because groundwater levels will be used as a proxy for
estimating groundwater pumping and changes in groundwater storage, the reduction in groundwater
storage would not cause undesirable results for this sustainability indicator.



Avoid Land Subsidence. Future groundwater levels would likely have to be substantially lower than are
predicted to occur in the future to produce significant subsidence. Should significant and unreasonable
subsidence be observed from future groundwater levels, the groundwater level minimum thresholds for
this sustainability indicator will be raised to avoid this subsidence.



Avoid Degraded Groundwater Quality. The minimum threshold proxy of long-term stability in
groundwater levels helps minimize the potential for experiencing degraded groundwater quality or
exceeding regulatory limits for constituents of concern in supply wells.



Avoid Depletion of Interconnected Surface Water. As discussed for chronic reduction of groundwater
levels, a significant and unreasonable condition for depletion of surface water is pumping-induced
reductions in river flows and groundwater levels that impact GDEs. As discussed in Section 8.10,
groundwater levels that are below historical levels may have an impact on GDEs, including on sensitive
aquatic species such as the UTS. Because the minimum thresholds for groundwater levels and storage
are lower than historically observed, trigger levels have been established that, if exceeded, would result
in further evaluations and, in turn, may lead to management actions. These trigger levels are intended to
be protective of GDEs if groundwater levels fall below historical levels.



Avoid Seawater Intrusion. This sustainability indicator is not applicable to this Subbasin.

8.6.2.2

Effects of Minimum Thresholds on Neighboring Basins

Removing groundwater from storage in the Santa Clara River Valley East Subbasin may reduce flow into the
adjoining Piru Subbasin. Reduced groundwater storage would result in a lowering of groundwater levels and
thus the groundwater flux through the relatively thin Alluvial Aquifer connecting the two subbasins. The water
budget analysis performed for the Santa Clara River Valley East Subbasin indicates that it is in balance and
that short-term reductions in storage do not result in significant and unreasonable effects. The minimum
threshold for reduction in storage is set to prevent long-term reduction in storage in the Subbasin and
therefore maintain flow into the Piru Subbasin. This minimum threshold will not prevent the GSA for the
Fillmore and Piru Subbasins from achieving sustainability in those two subbasins. In addition, this reduction
of groundwater in storage is not expected to result in significant and unreasonable changes in groundwater
flow to the Piru Subbasin because the thickness of the alluvium in this area is low (less than 10 feet) and the
estimated total flow into the Piru Subbasin fluctuates over a fairly limited range on a long-term basis
(between approximately 7,000 and 8,000 AFY). This 1,000-AFY range is small compared with annual
variations in pumping and the amount of annual climate-driven variation that occurs in several of the water
budget terms in the Santa Clara River Valley East Subbasin.

8.6.2.3

Effects on Beneficial Uses and Land Uses

The minimum thresholds for reduction in groundwater storage and lowering of groundwater levels have been
established to avoid undesirable results. For this reason, groundwater serving beneficial uses (including
GDEs) and land uses will not be adversely affected.

8.6.2.4

Relevant Federal, State, or Local Standards

No federal, state, or local standards exist for reductions in groundwater storage.

GSI Water Solutions, Inc.
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8.6.2.5

Methods for Quantitative Measurement of Minimum Thresholds

The measurement program for evaluating the minimum thresholds for reductions in groundwater in storage
will rely on the groundwater level data collection program described previously for chronic lowering of
groundwater levels (see Section 8.5). Groundwater levels (as a surrogate for storage change) that drop
below the subbasin-wide minimum threshold value for decline in water levels in 25 percent of the same
representative wells over a 2-year period may lead to long-term reduction of groundwater in storage.

8.6.3 Measurable Objectives
The sustainability indicators for avoiding chronic reductions of groundwater in storage use groundwater
levels as a proxy. The minimum thresholds and measurable objectives that protect against significant and
unreasonable reduction in groundwater storage are based on those used to protect against chronic lowering
of groundwater levels. The measurable objective for chronic reduction in groundwater in storage, using the
groundwater level proxy, is equivalent to the measurable objective for chronic lowering of groundwater
levels, using average groundwater elevations at representative monitoring wells that are predicted for future
land use and water use conditions in 2042 (which also accounts for climate change). Measurable objectives
may change after GSP adoption, as new information and hydrologic data become available.

8.6.4 Interim Milestones
Interim milestones show how the GSA would move from current conditions to meeting the measurable
objectives if undesirable results have been identified. For this Subbasin, there are no identified undesirable
results at this time; therefore, no interim milestones are being proposed for reduction in groundwater
storage. If new data identify undesirable results in the future, interim milestones may be proposed as part of
a GSP update that is planned for every 5 years.

8.7

Seawater Intrusion Sustainable Management Criterion (Not an Issue)

The seawater intrusion sustainability indicator is not applicable to this Subbasin.

8.8

Degraded Groundwater Quality Sustainable Management Criterion

This sustainability indicator takes into consideration protection of municipal drinking water supplies,
domestic uses, and agricultural uses of groundwater in the Subbasin. For municipal wells and drinking water
supplied by domestic wells, basin standards established by LARWQCB were used to establish thresholds. For
agricultural uses, thresholds were established using water quality objectives (WQOs) for the Subbasin and
available assimilative capacities for salts and nutrients that are protective of beneficial uses, including
agriculture. WQOs and assimilative capacity thresholds contained in the Salt and Nutrient Management Plan
(SNMP) prepared for the Subbasin were used in this analysis (Geoscience, 2016).
Groundwater quality in the Subbasin has been impacted by perchlorate (and other constituents of concern)
released from the Whittaker-Bermite facility for many decades. SCV Water (and its predecessors) have
worked with the LARWQCB, California Department of Toxic Substances Control (DTSC) and the WhittakerBermite Corporation to understand the nature and extent of historical releases of contaminants that have
reached groundwater. SCV Water has made a concerted effort to actively monitor its supply wells for
indications of contaminant migration, and installed wellhead treatment within areas of concern to make sure
high-quality water is delivered to its customers. These activities, along with normal seasonal and annual
operational changes in pumping schedules that SCV Water needs to make to meet demand, will continue in
the future and may change groundwater gradients and flow directions in the aquifers. These operational
activities are not considered “actions” that result in degradation of groundwater quality under SGMA.
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Furthermore, the existence of contamination (perchlorate, VOCs) in the Subbasin pre-dates SGMA
enactment (January 2015) and is not a result of pumping. While PFAS were detected after 2015 in a number
of wells, it is likely that PFAS were present prior to 2015 but not detected until laboratory detection limits
became lower. This preexisting contamination, as well as contamination that may be discovered in the
future, is not the responsibility of the GSA to manage. It is the responsibility and authority of state regulatory
agencies (e.g., LARWQCB and DTSC) to take actions that respond to the contamination. The GSA is
responsible for making sure that management actions and projects described in the GSP and basin pumping
do not exacerbate the contamination. The GSA will continue to collaborate with state agencies and SCV
Water to help address contamination and avoid further impacts to beneficial uses.

8.8.1 Undesirable Results
Conditions that are significant and unreasonable that may be an undesirable result include the following:


Water management actions that interfere with existing groundwater remediation efforts creating
permanent loss of groundwater supply.



Concentrations of regulated contaminants in untreated groundwater water from private domestic or
agricultural or municipal wells exceed regulatory thresholds.



Loss of municipal groundwater supply due to migration of a contaminant plume and inability to pump
and treat groundwater or reasonably secure an alternative water supply.



Groundwater pumping that causes concentrations of total dissolved solids (TDS), chloride, nitrate, and
sulfate to exceed WQOs or subbasin-wide assimilative capacity described in the 2016 SNMP, or put new
state permits for distribution of recycled water at risk.



Interference with Remediation Activities. Water management actions implemented under the GSP that
interfere with existing remediation efforts creating permanent loss of groundwater supply.



Plume Migration. Loss of groundwater supply due to migration of a contaminant plume or active
recharge with imported water or captured runoff that causes movement of one or more constituents of
concern towards a municipal supply well or a domestic well in concentrations that exceed Subbasin
standards.

8.8.2 Minimum Thresholds
Section 354.28(c)(2) of the SGMA regulations states that “The minimum threshold shall be based on the
number of supply wells, a volume of water, or a location of an isocontour that exceeds concentrations of
constituents determined by the Agency to be of concern for the basin.” The purpose of the minimum
thresholds for constituents of concern in this Subbasin is to avoid increased degradation of groundwater
quality from baseline concentrations measured since enactment of SGMA in January 2015. Minimum
thresholds established for contaminants and for salts and nutrients are presented in the following
subsections.

8.8.2.1

Contaminants

Minimum thresholds that pertain to contaminants measured in groundwater are as follows:


No minimum thresholds have been established for contaminants because state regulatory agencies,
including LARWQCB and DTSC, have the responsibility and authority to regulate and direct actions that
address contamination.
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As noted in Section 5.1.8, concentrations of several regulated constituents exceed Basin Plan limits in a
number of municipal supply wells. The extent of the contamination is still being evaluated. SCV Water has
taken wells out of service and built wellhead treatment facilities to meet groundwater quality standards for
water served to its customers.
As has been the case thus far, if additional wells become impacted by contamination, SCV Water and the
GSA Board of Directors will collaborate with LARWQCB and other regulatory agencies that have responsibility
to investigate and regulate groundwater contaminants that could pose a risk to groundwater quality.
Groundwater quality data are not available for private domestic wells at this time. This is a data gap that will
be addressed as part of the Management Actions and Projects section of this GSP. It is hoped that private
domestic well owners will volunteer to be included in a monitoring program to establish an initial baseline
water quality database for private domestic wells. Once a baseline is established, exceedance of water
quality standards in the Basin Plan in 20 percent of the private wells will be the basis for minimum
thresholds for degraded groundwater quality at private domestic wells. It may be necessary to adjust the
threshold for the percentage of wells exceeding the limit if there are many wells in a particular area that
experience degraded groundwater quality, as observed from baseline testing. Table 8-2 presents regulatory
standards for selected constituents of concern for drinking water listed in the Basin Plan (LARWQCB, 1994)
and the 2020 SCV Water annual water quality report (LCSE, 2020).
Table 8-2. Water Quality Standards for Selected Constituents of Concern for Private Drinking Water
Wells
Constituent of Concern
Basin Plan Standard
Total Dissolved Solids1

700 – 1000 mg/L

Chloride1

100 – 150 mg/L

Sulfate1

150 – 350 mg/L

Nitrate (as Nitrogen) 1
Perchlorate1

10 mg/L.
0.006 mg/L

Tetrachloroethylene

(PCE) 2

MCL of 5 µg/L

Trichloroethylene (TCE) 2

MCL of 5 µg/L

PFAS (PFOS and PFOA) 2

Response Level (RL) of 40 ng/L PFOS and
10 ng/L PFOA

Notes
1 Source:

Water Quality Control Plan: Los Angeles Region Basin Plan for the Coastal Watershed of Los Angeles and Ventura
Counties (LARWQCB, 1994) Basin Plan Standards can vary by watershed management zone. Range shown where applicable.
2 Source: SCV Water 2020 Water Quality Report (LCSE, 2020)
µg/L = micrograms per liter
PFAS = per- and polyfluoroalkyl substances
MCL = maximum contaminant level
PFOA = perfluorooctanoic acid
mg/L = milligrams per liter
PFOS = perfluorooctane sulfonate
ng/L = nanograms per liter

8.8.2.2

Salts and Nutrients

Minimum thresholds pertaining to salts and nutrients measured in groundwater are as follows:


Concentrations of TDS, chloride, nitrate, and sulfate that exceed WQOs and subbasin-wide assimilative
capacity described in the 2016 SNMP in 20 percent of wells monitored in each management zone.
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Recognizing that drinking water standards in the Basin Plan are not the only regulatory standard that must
be met and that agricultural uses of water are sensitive to concentrations of salts and nutrients, the
minimum thresholds for avoiding degradation of groundwater quality also relies on WQOs and assimilative
capacities described in the 2016 SNMP (Geoscience, 2016). The purpose of the SNMP was to determine the
current (ambient) water quality conditions in the Subbasin and to ensure that all water management
practices, including the use of recycled water, are consistent with the WQOs. The SNMP provides the initial
framework for water management practices to ensure protection of beneficial uses and allow for the
sustainability of groundwater resources consistent with the Basin Plan. The SNMP divides the Subbasin into
six subunits known as management zones (Figure 8-1):







Management Zone 1 (MZ‐1) ‐ Santa Clara‐Mint Canyon

Management Zone 2 (MZ‐2) ‐ Placerita Canyon

Management Zone 3 (MZ‐1) ‐ South Fork

Management Zone 4 (MZ‐4) ‐ Santa Clara‐Bouquet and San Francisquito Canyons

Management Zone 5 (MZ‐5) ‐ Castaic Subunit

Management Zone 6 (MZ‐6) ‐ Saugus Formation

Five of these subunits (Management Zones 1 through 5—Santa Clara‐Mint Canyon Subunit, Placerita Canyon
Subunit, South Fork Subunit, Santa Clara‐Bouquet and San Francisquito Canyon Subunit, and Castaic
Subunit) are shallow alluvial groundwater basins, while the sixth subunit (Management Zone 6) consists of
the Saugus Formation.
During the SNMP development process, ambient concentrations and assimilative capacities for TDS,
chloride, nitrate, and sulfate were established for all six of the management zones shown in Figure 8-1.
Each of the management zones (with the exception of Management Zone 6) has established WQOs for TDS,
chloride, nitrate, and sulfate. For Management Zone 6, the LARWQCB recommended the interim use of the
most conservative basin objective of the alluvial management zones for the calculation of assimilative
capacity for TDS, chloride, and nitrate. However, due to the lack of supporting historical data for sulfate, no
decision has been made with regards to the WQO for sulfate in Management Zone 6.
Management Zone 1 was split into two zones to isolate a localized area that may be associated with point source
contamination. The area in Management Zone 1 with elevated TDS and sulfate levels was designated as
Management Zone 1b while the remaining area was designated as Management Zone 1a. Average groundwater
concentrations and assimilative capacities were calculated for each of these zones separately.
In the SNMP, the average TDS, chloride, nitrate, and sulfate concentrations for each management zone were
determined by preparing concentration contours of the median concentration values from wells in each
management zone. The average groundwater concentration values were determined based on the areal and
vertical distribution of the median concentration contours. The average median concentration value for each
constituent in each management zone was considered to be the ambient groundwater concentration. The
ambient concentration for each constituent was subtracted from the specific WQO for that constituent and
management zone to determine the available assimilative capacity.
Calculated ambient groundwater concentrations are provided in Table 8-3 below, along with each
management zone’s WQO presented in the SNMP. The WQOs for each constituent and management zone
presented in this table are considered the minimum thresholds for salts and nutrients in each management
zone. In cases where the ambient water quality exceeds the WQO, the ambient water quality is considered
the minimum threshold.
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Figure 8-1. Management Zones from the Salt and Nutrient Management Plan
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Table 8-3. Ambient Groundwater Concentrations and Subbasin Water Quality Objectives for Agricultural
Beneficial Uses
Management
Water Quality Status
TDS
Chloride Nitrate Sulfate
Groundwater Subunit
Zone
Comparison
(mg/L) (mg/L) (mg/L) (mg/L)
1a

Santa Clara‐Mint Canyon

1b

Santa Clara‐Mint Canyon

2

Placerita Canyon1

3

South Fork1

4

Santa Clara‐Bouquet and
San Francisquito Canyons

5

Castaic Valley

6

Saugus Formation2

Water Quality Objective

800

150

45

150

Ambient Water Quality

728

89

20

138

Water Quality Objective

800

150

45

150

Ambient Water Quality

833

72

21

269

Water Quality Objective

700

100

45

150

Ambient Water Quality

NA

NA

NA

NA

Water Quality Objective

700

100

45

200

Ambient Water Quality

NA

NA

NA

NA

Water Quality Objective

700

100

45

250

Ambient Water Quality

710

77

16

189

Water Quality Objective

1,000

150

45

350

Ambient Water Quality

727

77

8

246

Water Quality Objective

700

100

45

NA

Ambient Water Quality

636

28

14

235

Notes
Source: Salt and Nutrient Management Plan Santa Clara River Valley East, Draft Final (Geoscience, 2016)
Red values indicate exceedances of WQOs.
1

Insufficient data to establish trend.

WQOs have not been established for the Saugus Formation. Therefore, at the recommendation of the LARWQCB, the most
conservative of the alluvial management zone WQOs was used for calculation of assimilative capacity for TDS, chloride, sulfate, and
nitrate.
2

mg/L = milligrams per liter
LARWQCB = Los Angeles Regional Water Quality Control Board

8.8.2.3

TDS = total dissolved solids
WQO = water quality objective

Relationship between Individual Minimum Thresholds and Other Sustainability
Indicators

The groundwater quality minimum thresholds were set based on a 20 percent reduction in municipal
groundwater production and regulatory standards and WQOs established by the Basin Plan and SNMP for
protecting beneficial uses.
Because SGMA regulations do not require projects or actions to improve groundwater quality beyond what
existed prior to January 1, 2015, or beyond that required by other regulatory agencies with clear jurisdiction
over the matter, there will be no direct actions under the GSP associated with the groundwater quality
minimum thresholds. Therefore, there are no actions that directly influence other sustainability indicators.


Avoid Chronic Lowering of Groundwater Levels. Groundwater quality minimum thresholds could
influence groundwater level minimum thresholds by limiting the types of water that can be used for
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recharge to raise groundwater levels. Water used for recharge cannot exceed any of the groundwater
quality minimum thresholds.


Avoid Chronic Reduction in Groundwater Storage. Nothing in the groundwater quality minimum
thresholds promotes pumping in excess of the sustainable yield. Therefore, the groundwater quality
minimum thresholds will not result in an exceedance of the groundwater storage minimum threshold.



Avoid Land Subsidence. Nothing in the groundwater quality minimum thresholds promotes a condition
that will lead to additional subsidence; therefore, the groundwater quality minimum thresholds will not
result in a significant or unreasonable level of subsidence.



Avoid Depletion of Interconnected Surface Waters. There is no information indicating that the
groundwater quality minimum thresholds would have significant and unreasonable effects on
interconnected surface waters. Nothing in the groundwater quality minimum thresholds promotes
additional pumping or lower groundwater levels in areas where interconnected surface waters may exist.
Therefore, the groundwater quality minimum thresholds will not result in a significant or unreasonable
depletion of interconnected surface waters.



Seawater Intrusion. This sustainability indicator is not applicable to this Subbasin.

8.8.2.4

Effects of Minimum Thresholds on Neighboring Basins

The Fillmore and Piru Subbasins are hydrologically downgradient of the Santa Clara River Valley East
Subbasin; thus groundwater generally flows from the Santa Clara River Valley East Subbasin into the
Fillmore and Piru Subbasins. Poor groundwater quality in the Santa Clara River Valley East Subbasin could
flow into the Fillmore and Piru Subbasins, affecting the ability to achieve sustainability in that Subbasin. The
degraded groundwater quality minimum threshold is set to prevent unreasonable movement of poor-quality
groundwater or further degrade groundwater quality that could impact overall beneficial uses of
groundwater. Therefore, it is unlikely that the groundwater quality minimum thresholds established for the
Santa Clara River Valley East Subbasin will prevent the Fillmore and Piru Subbasins from achieving
sustainability.

8.8.2.5

Effects of Minimum Thresholds on Beneficial Uses and Land Uses



Agricultural land uses and users. The degraded groundwater quality minimum thresholds generally
benefit the agricultural water users in the Subbasin. For example, setting the minimum threshold for
salts and nutrients at the WQOs for each management zone in the Subbasin described in the SNMP
ensures that a supply of usable groundwater will exist for beneficial agricultural use.



Urban land uses and users. The degraded groundwater quality minimum thresholds generally benefit the
urban water users in the Subbasin because there are existing regulatory programs and agencies that
ensure there is an adequate supply of good quality groundwater for municipal use.



Domestic users. The degraded groundwater quality minimum thresholds for municipal wells benefit the
domestic water users in the Subbasin because these uses share the aquifer with municipal water supply
wells. In addition, water quality standards for contaminants, salts, and nutrients are intended to be
protective of drinking water uses.



Ecological land uses and users. Although the degraded groundwater quality minimum thresholds do not
directly benefit ecological uses, it can be inferred that the degraded groundwater quality minimum
thresholds will not adversely impact ecological water uses in the Subbasin because concentrations of
constituents of concern are not likely to increase substantially from what they are now, or prior to what
they were when SGMA was enacted in January of 2015. Preventing constituents of concern from
migrating will prevent unwanted contaminants from impacting ecological groundwater uses.
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8.8.2.6

Relevant Federal, State, or Local Standards

The degraded groundwater quality minimum thresholds specifically incorporate federal and state drinking
water standards.

8.8.2.7

Methods for Quantitative Measurement of Minimum Thresholds

Degraded groundwater quality minimum thresholds will be directly measured from existing or new municipal,
domestic (if land owners participate in monitoring), or agricultural supply wells included in the monitoring
program. Exceedances of regulatory standards and WQOs presented in Tables 8-3 and 8-4 will be assessed
on an annual basis in accordance with the monitoring program (refer to Section 7).

8.8.3 Measurable Objectives
8.8.3.1 Measurable Objectives Pertaining to Contaminants
Improving groundwater quality is not a requirement under SGMA; however, protecting it from getting worse is
important to the beneficial users and uses of the resource in this Subbasin so that pumping can be
maintained at desired levels. Thus, the measurable objective as it relates to contamination is to maintain
pumping for beneficial uses consistent with volumes quantified in the applicable UWMP for wet, normal, dry,
and multiple dry years. Non-municipal pumping—including private domestic, golf courses, agricultural users,
and contaminant remediation pumping—will also be maintained at or above the pumping levels identified in
Table 8-4 (from the UWMP).
The measurable objective pertaining to groundwater quality for private domestic and agricultural wells will be
approximately equal to or better than baseline water quality established by the groundwater monitoring
program for these wells (as discussed previously, a baseline does not exist; therefore, this is a data gap that
must be filled).
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Table 8-4. Projected Groundwater Production (Normal Year)
Groundwater Pumping (AF)1
2020

2025

2030

2035

2040

2045

2050

Alluvium2

26,100

28,100

29,100

31,100

31,100

31,100

31,100

Saugus Formation

10,675

10,675

10,675

10,675

10,675

10,675

10,675

36,775

38,775

39,775

41,775

41,775

41,775

41,775

Alluvium

12,500

10,500

9,500

7,500

7,500

7,500

7,500

Saugus Formation

1,800

1,800

1,800

1,800

1,800

1,800

1,800

14,300

12,300

11,300

9,300

9,300

9,300

9,300

Alluvium

38,600

38,600

38,600

38,600

38,600

38,600

38,600

Saugus Formation

12,475

12,475

12,475

12,475

12,475

12,475

12,475

51,075

51,075

51,075

51,075

51,075

51,075

51,075

Purveyor

Total Purveyor
Agricultural and

Other3

Total Agricultural and Other
Subbasin

Total Subbasin
Notes

Source: 2015 Santa Clarita Valley Urban Water Management Plan (UWMP), Final (Kennedy/Jenks, 2016).
1 Includes

both existing and planned pumping. A breakdown of both existing and planned pumping by individual purveyors is shown in Appendix C of the UWMP.
The distribution of pumping does not represent a formal allocation of water resources among the retail purveyors.
2 Alluvium

pumping by Valencia Water Company (VWC) assumes a portion of Newhall Land and Farming agricultural production is shifted to VWC. The total shift
is 7,000 AFY, with 2,000 AFY occurring between 2015 and 2020 and the remaining 5,000 AFY occurring between 2020 and 2035.
Agricultural and other small private well pumping, including Newhall Land, Robinson Ranch Golf Course, Wayside Honor Rancho, Valencia Golf Course, and the
Whittaker-Bermite Corporation facility.
3

AF = acre-feet

Subbasin = Santa Clara River Valley East Subbasin

AFY = acre-feet per year

VWC = Valencia Water Company

Alluvium = Alluvial Aquifer
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8.8.3.2 Measurable Objectives Pertaining to Salts and Nutrients
Concentrations of total dissolved solids (TDS), chloride, nitrate and sulfate meet WQOs (as described by use
type, i.e., agricultural, domestic, municipal) and subbasin-wide assimilative capacity as described in the Salt
and Nutrient Management Plan (Note, as discussed in forthcoming Chapter 7, a data gap exists for private
wells that needs to be filled consistent with the Salt and Nutrient Management Plan Monitoring Program).

8.8.4 Interim Milestones
Interim milestones show how the GSA anticipates moving from current conditions to meeting the
measurable objectives. For contaminants, the interim milestone for each 5-year GSP update will be a
demonstration that municipal groundwater production is consistent with the UWMP quantities and
operational flexibility is not unduly constrained. At the first 5-year GSP update, there will be a demonstration
that a monitoring network for private domestic and agricultural wells has been established and baseline
water quality has been obtained for these users. After the first 5-year update, there will be a demonstration
that applicable water quality standards and WQOs are not exceeded in private domestic and agricultural
wells due to pumping or GSA management actions.

8.9

Land Subsidence Sustainable Management Criterion

8.9.1 Undesirable Results
Conditions that may lead to an undesirable result include a shift in pumping locations or substantial increase in
pumping beyond what has been observed, which could lead to a substantial decline in groundwater levels.
Shifting or increasing a significant amount of pumping that causes groundwater levels to fall in an area that is
susceptible to subsidence could trigger subsidence in excess of the minimum thresholds.
Locally defined significant and unreasonable conditions for land subsidence are currently under assessment
by the technical team and SCV Water staff. Significant and unreasonable rates of land subsidence in the
Subbasin are those that lead to a permanent subsidence of ground surface elevations that impact
groundwater supply, land uses, infrastructure, and property interests. For clarity, this SMC adopts two
related concepts:


Land subsidence is a gradual settling of the land surface caused by, among other processes,
compaction of subsurface materials due to lowering of groundwater levels from groundwater pumping.
Land subsidence from dewatering subsurface clay layers can be an inelastic process and the potential
decline in land surface could be permanent.



Land surface fluctuation. Land surface may rise or fall, elastically, in any one year. Land surface
fluctuation may or may not indicate long-term permanent subsidence.

By regulation, the ground surface subsidence undesirable result is a quantitative combination of subsidence
minimum threshold exceedances. For the Subbasin, no long-term subsidence that impacts groundwater
supply, land uses, infrastructure, and property interests is acceptable. Therefore, the ground surface
subsidence undesirable result includes the following:


Substantially interferes with surface land uses.



Land surface deformation that impacts the use of critical infrastructure and roads.



Pumping results in land subsidence greater than minimum thresholds at 10 percent of monitoring
locations.
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Currently, ground surface elevation is being monitored at two continuous global positioning system sites in
the Subbasin as reported by UNAVCO from its Data Archive Interface. 6 Since the beginning of data collection
in the early 2000s, the net vertical displacement is positive (0.05 feet). This means that the land surface
has actually risen (positive displacement) or stayed the same. Within the context of complex southern
California geology, the ground surface elevation change (less than 0.2 feet vertical change over the last 20
years) seen at the two UNAVCO stations is likely due to tectonic activity and groundwater extraction has not
resulted in any subsidence. In addition, InSAR data provided by DWR shows that meaningful land
subsidence did not occur during the period between June 2015 and June 2019 in the Subbasin.
Should potential subsidence be observed, the GSA will first assess whether the subsidence may be due to
(1) pumping and (2) elastic processes (subsidence that will recover with rising groundwater). If the
subsidence is not elastic or is due to pumping, the GSA will undertake a program to correlate the observed
subsidence with measured groundwater elevations.
Staying above the minimum threshold will avoid the subsidence undesirable result and protect the beneficial
uses and users from impacts to infrastructure and interference with surface land uses.

8.9.2 Minimum Thresholds
Section 354.28(c)(5) of the SGMA regulations states that “The minimum threshold for land subsidence shall
be the rate and extent of subsidence that substantially interferes with surface land uses and may lead to
undesirable results.”
Based on an analysis of potential errors in the InSAR data, as discussed in Section 8.3.3.3, the subsidence
minimum threshold is as follows:


The InSAR measured subsidence between June of one year and June of the subsequent year shall be no
more than an average of 0.1 foot in any single year and a cumulative 0.5 foot in any 5-year period
observed at monitoring locations, resulting in no long-term permanent subsidence.

8.9.2.1

Relationship between Individual Minimum Thresholds and Other Sustainability
Indicators

Subsidence minimum thresholds have little or no impact on other minimum thresholds, as described below.


Avoid Chronic Lowering of Groundwater Levels. Subsidence minimum thresholds will not result in
significant or unreasonable groundwater levels.



Avoid Chronic Reduction of Groundwater Storage. The subsidence minimum thresholds will not change
the amount of pumping and will not result in a significant or unreasonable change in groundwater
storage.



Avoid Degraded Groundwater Quality. The subsidence minimum thresholds will not change the
groundwater flow directions or rates and therefore and will not result in a significant or unreasonable
change in groundwater quality.



Avoid Depletion of Interconnected Surface Waters. The groundwater level subsidence minimum
thresholds will not change the amount or location of pumping and will not result in a significant or
unreasonable depletion of interconnected surface waters.



Avoid Seawater Intrusion. This sustainability indicator is not applicable in the Subbasin.

6

The UNAVCO Data Archive Interface is available at http://www.unavco.org/data/data.html. (Accessed January 19, 2021.)
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8.9.2.2

Effects of Minimum Thresholds on Neighboring Basins

The ground surface subsidence minimum thresholds are set to prevent any long-term subsidence that could
harm groundwater supply, land uses, infrastructure, and property interests. Therefore, the subsidence
minimum thresholds for the Subbasin will not prevent the downstream Fillmore and Piru Subbasins from
achieving sustainability.

8.9.2.3

Effects of Minimum Thresholds on Beneficial Uses and Land Uses

The subsidence minimum thresholds are set to prevent subsidence that could harm groundwater supply,
land uses, infrastructure, and property interests. Available data indicate that there is currently little to no
subsidence occurring in the Subbasin that affects infrastructure and that local soils, geology, and predicted
future groundwater level changes are unlikely to cause undesirable results or exceedance of minimum
thresholds. Therefore, there is no likely negative impact on any beneficial user.

8.9.2.4

Relevant Federal, State, or Local Standards

There are no federal, state, or local regulations related to subsidence.

8.9.2.5

Methods for Quantitative Measurement of Minimum Thresholds

Minimum thresholds will be assessed using a combination of DWR-supplied InSAR data and subsidence
monitoring stations (described in the monitoring plan, Section 7).

8.9.3 Measurable Objectives
8.9.3.1

Methodology for Setting Measurable Objectives

The measurable objectives are set based on maintaining current conditions and changes are measured by a
combination of DWR-supplied InSAR data and subsidence monitoring stations.

8.9.3.2

Measurable Objectives for the Subbasin

The measurable objectives for subsidence represent target subsidence rates in the Subbasin. Available
information does not suggest the occurrence of permanent subsidence in the Subbasin. Therefore, the
measurable objective for subsidence is maintenance of current ground surface elevations.

8.9.4 Interim Milestones
Interim milestones show how the GSA anticipates moving from current conditions to meeting the
measurable objectives. Interim milestones are set for each 5-year interval following GSP adoption.
Subsidence measurable objectives are set at current conditions of no long-term subsidence. Therefore,
there is no change between current conditions and sustainable conditions. For this reason, the interim
milestones are identical to the minimum thresholds and measurable objectives.
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8.10 Depletion of Interconnected Surface Water Sustainable Management
Criterion
8.10.1

Undesirable Results

Conditions that may lead to an undesirable result include the following:


Groundwater level declines caused by pumping could reduce the amount of groundwater discharging to
the Santa Clara River and thus, the amount of surface water flow in the river and/or excessively low
groundwater levels, resulting in an impact to GDEs.



Reduction in the quantity of treated wastewater discharged to the river that reduces river flow and
recharge to the Alluvial Aquifer and Saugus Formation.



Severe drought that reduces rainfall runoff, flow in the river, and recharge to the Alluvial Aquifer and
Saugus Formation.

Locally defined significant and unreasonable conditions for depletion of interconnected surface water were
assessed using a number of resources:


GDE identification work performed by ESA (see Section 5.2)



Assessment of potential impacts to GDEs prepared by ESA (see Appendix B)



Identification of interconnected surface water (see Section 7.6)



Groundwater elevation monitoring data and results from the groundwater flow model that examined
effects of future pumping, land use, hydrology, and climate change

Avoiding adverse impacts on beneficial uses of interconnected surface water present in the Subbasin and
preserving existing habitat are the focus of this sustainability indicator. Direct uses of surface water (for
recreation, irrigation, or municipal purposes) are not present or expected as a future significant beneficial
use in the Subbasin, therefore the sustainability criterion for depletion of interconnected surface water is
focused on avoiding impacts to GDEs and sensitive species. There is no intention at this time, nor a
regulatory requirement, to create new habitat or restore habitat that existed prior to the enactment of SGMA
in January of 2015. The GDE report prepared by ESA (ESA, 2021) has mapped 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 native riparian or aquatic habitat due to lowered
groundwater levels caused by pumping



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

A sustained 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.
Monitoring for groundwater levels will be conducted to avoid a long-term decline in the health of the
vegetation and eventual permanent habitat loss.
In areas that currently provide essential habitat to UTS, cessation of surface flow—including lack of
discernible movement of water in pools during low-flow conditions in the river channel resulting from
groundwater extraction—would also be considered a significant and unreasonable effect. Monitoring of
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groundwater levels as a proxy to surface flows in these areas is considered important and should be
conducted to avoid impacts to UTS and other sensitive aquatic species.
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 considering the history of past conditions.

8.10.2

Minimum Thresholds

Section 354.28(c)(6) of the SGMA regulations states that “The minimum thresholds for depletion of
interconnected surface water shall be the rate or volume of surface water depletions caused by groundwater
use that has adverse impacts on beneficial uses of the surface water and may lead to undesirable results.”
Avoiding adverse impacts on beneficial uses of interconnected surface water in the Subbasin is the focus of
this sustainability indicator. Because direct uses of surface water for recreation, irrigation, or municipal
purposes are not present or expected future significant beneficial uses of surface water in the Subbasin, the
minimum thresholds for depletion of interconnected surface water are focused on avoiding impacts to GDEs
and sensitive species in the Subbasin. To avoid significant and unreasonable impacts to GDEs, groundwater
trigger levels are identified that will result in active monitoring and timely evaluations to inform
management actions to avoid permanent loss of habitat or acute impacts to aquatic species.
The river exhibits a diverse and complex interaction between surface water and groundwater. Therefore,
distinguishing between 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 historical low
groundwater levels in local wells. When groundwater levels are above the historical lows, it can be inferred
that GDEs are not adversely affected. As a result, groundwater levels from existing wells and groundwater
elevation measurements (i.e., depth to groundwater) from future monitoring wells will be used to ensure that
GDEs are sufficiently maintained throughout the upper Santa Clara River. Management action triggers are
established at the historical groundwater level lows for representative monitoring locations within the GDE
areas.
Trigger levels that require a management action may include the following:
•
•

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 discussion of how GDEs were identified, how impacts to GDEs will be defined, management trigger levels,
and management actions if trigger levels are reached is presented in Appendix B.
Figure 8-2 is a map showing the locations of representative monitoring wells within the identified GDE area.
There are no monitoring wells in some of these areas at this time, which is a data gap. For the purposes of
setting GDE management triggers in the GDE area shown in at these locations, the calibrated groundwater
model was used to estimate what the lowest historical groundwater levels were between 1980 and 2019 at
each location. Appendix D of the GSP presents hydrographs showing the initial GDE management triggers
(trigger levels) for each monitoring well that will be used to monitor for chronic lowering of groundwater
levels. Once new monitoring wells are installed near these locations, these depth-to-groundwater trigger
levels will be updated to reflect actual groundwater level measurements at each location.
GSI Water Solutions, Inc.
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Figure 8-2. Groundwater Monitoring Network for GDEs

GSI Water Solutions, Inc.

33

DRAFT | Section 8: Sustaiinable Management Criteria for Santa Clarita Valley Groundwater Sustainability Plan

8.10.2.1

Relationship between Individual Minimum Thresholds and to Other Sustainability
Indicators

Because of the interrelationship between groundwater level, changes in storage, and interconnected surface
water, it is possible that one set of thresholds could affect the other set of thresholds for these indicators.
The relationship between the depletion of interconnected surface water and the other sustainability
indicators is presented below.


Avoid Chronic Lowering of Groundwater Levels. The depletion of surface water thresholds tied to GDE
trigger levels are related to groundwater level minimum thresholds because they are interdependent. If
surface water depletion is suggested because groundwater levels reach GDE trigger levels, then
monitoring, evaluations, and—potentially—management actions would be conducted in a timely manner
to avoid impacts to GDEs.



Avoid Chronic Reduction of Groundwater Storage. Nothing about the GDE trigger levels promotes
pumping in excess of the sustainable yield. Therefore, the surface water depletion minimum thresholds
will not result in an exceedance of the groundwater storage minimum threshold.



Avoid Land Subsidence. Nothing about the GDE trigger levels promotes a condition that will lead to
additional subsidence. Therefore, the surface water depletion minimum thresholds will not result in a
significant or unreasonable level of subsidence.



Avoid Degraded Groundwater Quality. The GDE trigger levels will not change the groundwater flow
directions or rates, and therefore will not result in a significant or unreasonable change in groundwater
quality.



Avoid Seawater Intrusion. This sustainability indicator is not applicable to this Subbasin.

8.10.2.2

Effects of Minimum Thresholds on Neighboring Basins

The Fillmore and Piru Subbasins are hydrologically downgradient of the Santa Clara River Valley East
Subbasin. Groundwater and surface water generally flow from the Santa Clara River Valley East Subbasin
into the Piru Subbasin, with the groundwater flowing from the Santa Clara River Valley East Subbasin into
the Piru Subbasin through a relatively thin layer of alluvium (less than 10 feet thick). The GDE triggers for
depletion of interconnected surface water are set to protect habitat and sensitive species in the Santa Clara
River Valley East Subbasin. As discussed in Section 8.5, trigger levels have been established for
groundwater levels that are intended to prevent impacts to GDEs. In the authors’ opinion, triggers and
planned management actions that are intended to maintain healthy GDEs and sensitive species in the Santa
Clara River Valley East Subbasin will also ensure that the sustainability of the Fillmore and Piru Subbasins is
not significantly or unreasonably affected by groundwater management activities in the Santa Clara River
Valley East Subbasin.

8.10.2.3

Effects on Beneficial Uses and Land Uses

The GDE triggers levels relating to surface water depletion have been selected to avoid impacts to GDEs in
the Subbasin while providing a reliable and sustainable groundwater supply. Groundwater modeling results
indicate that future pumping in the Subbasin during extended droughts could reduce groundwater levels
below historically measured levels without causing chronic lowering of groundwater levels or chronic
reduction of groundwater in storage. However, because there is a potential for future groundwater
production to impact GDEs during extended drought conditions at some locations along the Santa Clara
River corridor and in tributaries to the river within the Subbasin, a GDE monitoring and management
program that includes triggers and thresholds intended to prevent temporary acute impacts and permanent
loss of GDEs is presented in Appendix B.

GSI Water Solutions, Inc.
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8.10.2.4

Relevant Federal, State, or Local Standards

There are no federal, state, or local regulations related to interconnected surface water depletion other than
those that are intended to protect aquatic and terrestrial threatened and endangered species. The
thresholds and management actions described herein are intended to prevent impacts to these species and
associated habitats.

8.10.2.5

Methods for Quantitative Measurement of Minimum Thresholds

As a surrogate for surface water flow measurements, groundwater levels will be measured in monitoring
wells in key locations within the GDE area shown on Figure 8-2. Details of this monitoring program are
presented in Section 7.2 (which is to be prepared).

8.10.3

Measurable Objectives

Measurable objectives for depletion of interconnected surface water use groundwater levels as a surrogate
because of the lack of surface water gaging stations and because avoiding impacts to GDEs is the focus for
this sustainability indicator. Because there is a lack of appropriately located monitoring wells within the GDE
area shown on Figure 8-2, initial measurable objectives (in the form of groundwater levels) were estimated
at key locations using the calibrated groundwater flow model to estimate the historical average groundwater
levels at each location. A description of the measurable objectives is presented below.


Average future groundwater water levels that do not result in permanent loss of habitat at monitoring
locations within the GDE area.



Maintain flow in the Santa Clara River where UTS are present (e.g., I-5 Bridge area) to sustain aquatic
habitat. Utilize groundwater level data as a surrogate for measuring surface water flow if a stream gage
is not present (as described for the minimum threshold).

Table 8-5, prepared by ESA, includes a number of key locations within the GDE area along the Santa Clara
River corridor and nearby tributaries where groundwater level triggers will be measured as well as an
estimate of the lowest historical depth to groundwater below the river thalweg7 near each GDE monitoring
station. Measurable objectives and GDE trigger levels at each GDE monitoring station are presented.

7

The thalweg is the line of lowest elevation along a river channel.
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Table 8-5. GDE Monitoring Locations, Trigger Levels, and Measurable Objectives
Historical Low
Depth to
Groundwater2
Location Description
Well Name
(GDE Trigger Level)
(feet bgs)
San Francisquito Canyon

Historical Low
Groundwater
Elevation (GDE
Trigger Level)2
(feet NAVD88)

Historical Average
Groundwater Elevation2
(Measurable Objective)
(feet NAVD88)

NLF-W51

42

1,108

1,135

Santa Clara River Below Mouth of Bouquet Canyon

GDE-A1

42

1,087

1,103

Santa Clara River Below Mouth of San Francisquito
Canyon

GDE-B

0

1,075

1,080

Santa Clara River at I-5 Bridge

GDE-C

-5

1,060

1,062

Santa Clara River Near Valencia WRP

GDE-D

8

1,027

1,035

Santa Clara River 1 Mile Downstream of Valencia WRP

NLF-G3

10

970

979

Santa Clara River 2 Miles Downstream of Valencia WRP

GDE-E

15

950

957

Santa Clara River Below Mouth of Castaic Creek

GDE-F

3

932

934

Santa Clara River at Mouth of Potrero Canyon

GDE-G

0

860

861

Castaic Creek in Lower Castaic Valley

NLF-E1

40

982

1,001

Notes
1

May not be within a GDE area.

2

Historical low and average groundwater elevations are from simulations conducted using the calibrated groundwater flow model.

bgs = below ground surface

GSI Water Solutions, Inc.

GDE = groundwater-dependent ecosystem

NAVD 88 = North American Vertical Datum of 1988

WRP = water reclamation plant
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8.10.4

Interim Milestones

Interim milestones show how the GSA anticipates moving from current conditions to meeting the
measurable objectives. Interim milestones are set for each 5-year interval following GSP adoption. For this
sustainability indicator, there has been no known or documented significant or unreasonable surface water
depletion, nor impacts to GDEs, to date. The recent historical drought resulted in low groundwater levels and
surface water flows. Most certainly, GDEs in the Subbasin were severely stressed and some trees died.
However, the riparian vegetation and habitat in the GDE area has recovered and there is no indication that
any impacts to GDEs were a result of groundwater extractions.
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APPENDIX C

Hydrographs Showing Initial Measurable Objectives and Initial
Minimum Thresholds for the Representative Monitoring Well
Network (Other than GDE Monitoring Wells)
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APPENDIX D

Hydrographs Showing Initial Measurable Objectives and Initial
Trigger Levels for the GDE Monitoring Well Network
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