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11 PROJECTS AND MANAGEMENT ACTIONS (§354.44)
11.1 Overview
Groundwater Sustainability Plan (GSP) Regulations require a GSP to include a description of projects and
management actions (PMAs) necessary to achieve the basin sustainability goal. This section describes
the PMAs that were developed to address sustainability goals, measurable objectives, and avoid causing
undesirable results identified in the Napa Valley Subbasin (Subbasin) during the planning and
implementation periods. PMAs were developed to achieve the Subbasin sustainability goal by 2042 and
include a suite of targeted PMAs that the Napa County Groundwater Sustainability Agency (NCGSA) may
develop and implement in response to changing conditions in the Subbasin. The PMAs described in this
section were identified by the Subbasin’s GSP Advisory Committee (GSPAC) through a several-month
process involving the NCGSA, a GSPAC Workgroup, and the general public. This process included public
polling and feedback solicitation at monthly GSPAC meetings from 07/09/2021 to 11/16/2021. A
multitude of considerations were considered in the selection of PMAs, including the potential
implications for stakeholders, such as agricultural users, public and municipal water systems and their
respective users, native vegetation, and groundwater dependent ecosystems (GDEs), disadvantaged
communities, and self-supplied water users. Additionally, PMA selection also considered the expected
effectiveness, benefits, costs, ease of implementation, geographic priority, conformance with existing
policies and regulations, and level of inter-Agency coordination required for each. Under uncertain
future climate conditions, PMAs are viewed as enhancing management capabilities and will be
implemented on an as-needed basis. It is anticipated that PMAs would be targeted at specific regions
that may emerge in the future as potential areas of concern.
Projects generally refer to structural programs that supplement and expand available water supplies,
including, for example, direct and in-lieu recharge utilization of recycled water, and other capital
improvement projects. In contrast, management actions are typically non-structural programs or
policies that do not require a substantial capital outlay and are intended to incentivize reductions in
groundwater pumping when needed. Project cost information is limited for many projects because a
detailed feasibility assessment has not been completed. To the extent possible, project costs are
adjusted and reported on a consistent basis.
In accordance with GSP regulation §354.42 and §354.44, PMAs included in the GSP are described in this
section. PMAs are categorized and presented in this section according to the current status of
implementation and development. This is consistent with the adaptive approach to PMA
implementation and with development of PMAs based on the best available data and science (per 23
CCR §354.44(c)). This Section also acknowledges ongoing investments made by the GSA and other
agencies in the Subbasin (including prior to the passage of SGMA), such as projects that were identified
and moved forward under regional water management planning efforts.
The PMAs described in this GSP were identified by the NCGSA through an iterative process over several
months involving the NCGSA, the GSPAC, a GSPAC Workgroup, and the general public. This process
included public polling and feedback solicitation at monthly GSPAC meetings from 07/09/2021 to
11/16/2021. Input received from the GSPAC and NCGSA helped refine a larger list of potential PMAs
(Appendix 11A) into a list of several PMAs identified as those that could be initially evaluated as part of
this GSP. The PMAs initially evaluated as part of this GSP were selected based on a high, medium, low
ranking of the following priorities:
LSCE TEAM
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PMA is effective
Anticipated effects of PMA are in areas of greatest potential benefit
PMA is implementable with respect to technical and regulatory complexity, institutional and
public consideration, and acceptance, and affordable and cost effective
Interconnected surface water and groundwater dependent ecosystems
PMA fulfills requirements related to GSP regulations
Feasibility of monitoring PMA

Based on the GSPAC Workgroup’s efforts and input received from the full GSPAC, the PMA categories
described in this chapter include:
•

Planned (or Ongoing) – PMAs that are expected to be implemented prior to 2040 to support
sustainable groundwater management in the Subbasin. These may have been studied by the
project proponent, or in earlier regional water planning documents, but most project design,
costs, and planning work has yet to be completed. Ongoing PMAs are those that the GSA or
other project proponents have already implemented prior to the adoption of the GSP.

•

Potential – PMAs that are in the early conceptual stages discussed as potential options to be
implemented only as needed in areas of the Subbasin facing unforeseen unsustainable
groundwater conditions.

•

Supporting Actions -- These are actions that do not fit the narrow definition of PMAs. However,
they are supportive of PMAs and are consistent with the objectives of SGMA. Supporting Action
implementation would begin or continue with GSP adoption. Production well inventory reflects
continuation and expansion of efforts underway since 2017 to track new well permits, first in
the Northeast Napa Management Area and then across the entire Subbasin (and County).
Tracking impacts to drinking water users will be a continuation of ongoing efforts to track and
understand where groundwater users are having problems with groundwater reliability.

The PMA categories and related projects and management actions, which were approved by the GSPAC,
are summarized in Table 11-1. Additionally, Appendix 11A provides a list of potential tools and
groundwater management approaches that were considered through GSPAC Workgroup deliberations,
in which several items were approved and incorporated into the GSP.
The “Tier 1 through 3” nomenclature used by the Workgroup for projects and management actions
means:
Tier 1: Tools currently being implemented or planned for immediate/early implementation, to
achieve the sustainability goal for the Subbasin and avoid the occurrence of undesirable results;
includes voluntary approaches.
Tier 2: Tools that will likely be needed in the future to address anticipated reductions in
groundwater supply due to climate change and other factors; includes tools that require longer lead
times or for which the effects may not be realized for many years. Focus is on water supply
augmentation.
Tier 3: Tools that will restrict groundwater use if Tiers 1 and 2 approaches are not sufficient to
ensure the avoidance of undesirable results: Focus is on groundwater demand management.
Table 11-2 summarizes the planned PMAs, completion status, type, and expected benefits to the
measurable objectives in the Subbasin.
LSCE TEAM
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Table 11-1. Planned and Potential Projects and Management Actions and Supporting Actions
Planned PMA

Rationale

Vineyard and Winery Water Conservation (Workgroup Tier 1)
Workgroup-compiled vineyard and winery best management
practices.
GSA adopts or modifies existing well metering and reporting
standards and policy and provides direction to groundwater
users on aggregate targets for groundwater use.

Support continued actions by stakeholders to improve water
conservation and water use efficiency. Strong support by Workgroup
members. Recognizes and encourages continued improvements in
water conservation by individual stakeholders.

Managed Aquifer Recharge (Workgroup Tier 2)
GSA develops projects to enhance rates of groundwater
recharge, utilizing existing sources of water such as unallocated
winter streamflow and runoff generated within the Subbasin.

SGMA objectives addressed include the management of recharge to
ensure that reductions in groundwater levels or storage during periods
of drought are offset by increases in groundwater levels or storage
during other periods. (Water Code §10721 (x)(1), CA Code of
Regulations 354.44 (b)(9)). Consistent with Flood District Climate
Change mitigation project identified in the 2020 Multi-agency Hazard
Mitigation Plan (Mitigation No. NC-29-2020).

Expand Recycled Water Use (Workgroup Tier 2)
Municipality-led, GSA-supported efforts to expand the
production, distribution, and use of recycled water to offset use
of groundwater in the Subbasin.

SGMA objectives addressed include the management of recharge to
ensure that reductions in groundwater levels or storage during periods
of drought are offset by increases in groundwater levels or storage
during other periods. Water Code §10721 (x)(1), §10725.6 – §10725.8,
CA Code of Regulations 354.44 (b)(9)

Pumping Reductions (Workgroup Tier 3)
GSA adopts or modifies existing well metering and reporting
standards and policy.
GSA adopts groundwater conservation policy, including
Subbasin-wide or subregion use limits, consistent with
correlative rights.
Does not apply to De Minimis extractors.
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SGMA objectives addressed include the management of recharge to
ensure that reductions in groundwater levels or storage during periods
of drought are offset by increases in groundwater levels or storage
during other periods.
Water Code §10721 (x)(1), §10725.6 – §10725.8, Water Code §10726.4
(a)(2)CA Code of Regulations 354.44 (b)(9)
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Groundwater Ordinance and New Well Permit Conditions
(Workgroup Tiers 2 & 3)
Includes adoption by GSA and/or County of groundwater use
restrictions supported by the County Board of Supervisors in
2018 for the Northeast Napa management Area as part of Basin
Analysis Report Addendum. Other revisions to the County
groundwater ordinance and Water Availability Analysis
guidelines will also be considered to align the approval of new
uses of groundwater in the Subbasin with the results of the GSP
water budget results and sustainable yield analyses.

Leverages existing groundwater management tools and policy in use
since the early 1990s to align groundwater use permitting with best
available information about groundwater availability and Subbasin
conditions.
Water Code §10726.4 (a)(2)

Rationale

Potential PMA
In-lieu Aquifer Recharge (Workgroup Tier 2)
GSA develops or incentivizes projects to enhance groundwater
recharge by expanded capture and use of surplus surface water
flows in-lieu of groundwater pumping. Includes verification of
pumping reductions through metering and reporting of water
use.

Would address SGMA requirement to manage recharge to ensure that
reductions in groundwater levels or storage during periods of drought
are offset by increases in groundwater levels or storage during other
periods (Water Code §10721 (x)(1), CA Code of Regulations 354.44
(b)(9)).
Potentially less feasible than Managed Aquifer Recharge, due to the
need to design and construct additional surface water storage.

Groundwater Ordinance and New Well Permit Conditions
(Workgroup Tiers 2 & 3)
GSA adopts well setback or well construction standards to limit
direct influence of pumping on interconnected surface waters
or subregion groundwater depletion.

Water Code §10726.4 (a)(1)

Groundwater Ordinance and New Well Permit Conditions
(Workgroup Tiers 2 & 3)
County and municipalities revise local codes to align future land
use approvals with GSP water budget results and sustainable
yield analysis

County and municipal code revisions could include policy to align use
permit approvals for new and existing uses of groundwater in the Napa
Valley Subbasin with GSP water budget results and sustainable yield
analysis. Water Code §10726.4 (a)(2)
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Rationale

Active Production Well Inventory
GSA will coordinate with Napa County Planning, Building, and
Environmental Services and other local well permitting
agencies, as necessary, to locate and document all active
production wells in the Subbasin.

Recommended action from DWR included in all published reviews of
2020 GSPs

Tracking Impacts to Drinking Water Users Caused by
Groundwater Management
GSA will continue efforts to encourage reporting of water
supply shortages, leveraging tools provided to the public by
DWR, and report on findings annually and in periodic GSP
Updates (required to occur at least every five years).

Recommended action from DWR included in all published reviews of
2020 GSPs

Stakeholder Engagement and Outreach
GSA will continue to implement the Stakeholder
Communication and Engagement Plan adopted by the GSA in
2020.

Napa County GSA Stakeholder Communication and Engagement Plan
(CONCUR, 2020)

Coordination with Land Use and Water Management Agencies
GSA will coordinate with local agencies that set land use policy
and manage water supplies in the Napa Valley Subbasin to
improve sustainable groundwater management efficacy. GSA
will continue to encourage participation by those same
agencies in SGMA planning and implementation efforts.

a. Water Code §10726.9, §10727.4(k);
b. Consistent with anticipated Drought Contingency Plan
recommendation

Adopt Well Metering and Reporting Standards
GSA will develop and adopt regulations specifying acceptable
equipment, installation procedures, reporting procedures, and
related aspects necessary to implement groundwater use
reporting management actions.

Water Code §10725.6 – 10725.8
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Table 11-2. Planned PMAs and the Measurable Objectives to Benefit from These PMAs
Measurable Objectives Expected to Directly Benefit
Project/
Completion
Management
Type
GW
GW
SW
Land
Seawater
Water
Status
Action Name
Levels
Storage
Depletion Subsidence Intrusion Quality
Projects
Project #1: Managed
Planned
Planned
X
X
X
X
X
Aquifer Recharge
Project #2: Recycled
Ongoing; to be
Planned
X
X
Water Use
Expanded
Management Actions
Management Action
#1: Vineyard and
Ongoing; to be
Planned
X
X
X
Winery Water
Expanded
Conservation
Management Action
#2: Groundwater
Planned
Planned
X
X
X
X
X
Pumping Reductions
Management Action
#3: Groundwater
Ordinance and New
Planned
Initiated
X
X
X
X
X
X
Well Permit
Conditions
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11.2 Criteria Prompting Implementation and Termination of Projects and Management
Actions
GSP Section 9 describes the sustainable management criteria defined to avoid undesirable results
related to the six sustainability indicators. Correspondingly, this section identifies ongoing and planned
projects and management actions and supporting actions that will continue to or will in the future be
implemented to avoid undesirable results. A key to successful sustainable groundwater management
are the criteria that trigger prompt implementation (or as applicable termination) of projects and
management actions to address the potential or actual exceedance of minimum thresholds or to
mitigate undesirable results that have already occurred or are imminent. The GSP needs to describe the
process the NCGSA will use to determine that conditions requiring the implementation of projects or
management actions have occurred (§354.44(b)(1)(A)).
Throughout GSP development, the best available data and science have been compiled, analyzed, and
used to develop an understanding of historical to current basin conditions, including the
interconnectivity of groundwater and surface water. Hydrogeologic conditions and geologic data from a
variety of sources have been used to develop the hydrogeologic conceptual model. Those
understandings subsequently provided the physical basis for the development of the Napa Valley
Integrated Hydrologic Model, which provided the numerical tool to develop historical, current, and
future water budgets. Based on decades of data and prior studies, this GSP represents the foundation
for the current understanding of the basin, including natural and human-influenced factors that stress
the balance of water resources in the Subbasin. Even with the substantial data and analyses used to
develop this understanding, it is recognized that there are uncertainties associated with the current
datasets and/or their interpretation, and there are associated data gaps. Ongoing efforts to address
data gaps will improve this understanding in the future.
The GSPAC’s diverse membership, and their institutional knowledge of the Subbasin, recognizes that the
sustainable management criteria defined in this GSP will be re-evaluated in the future as additional data
are acquired and analyzed, the model is refined, and other factors contribute to the next level of
understanding of the projects and management actions necessary to achieve the sustainability goal and
avoid undesirable results. Although there is uncertainty in both the currently available data and the
model developed to evaluate historical and projected conditions, SGMA requires that the processes
necessary to avoid undesirable results must be implemented. Through the GSPAC meetings and
discussions, the need for and commitment to develop better and/or more data and refine the model
were expressed as an important aspect of defining the sustainable management criteria, particularly the
Interim MT and UR for depletion of interconnected surface water that involve streamflow depletion
volumes. The GSPAC supported incorporation of these interim measures in the GSP and the use of
appropriate adaptive management to achieve groundwater sustainability.
GSP development incorporates many elements of adaptive management, including requirements to
establish quantitative metrics of performance, submit annual reports and review plans every five years
(Conrad et al., 2019). In the Napa Valley Subbasin, the components of the GSP align with the steps
associated with implementing an adaptive management approach (Williams et al., 2009). These steps
are organized in two categories: 1) Set Up Phase, and 2) Iterative Implementation Phase.
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As shown in Figure 11-1, the steps in these phases include:
Set Up Phase
Step 1: Promote Stakeholder Engagement
Step 2: Define Sustainability Goal/Sustainable Management Criteria
Step 3: Outline Projects and Management Actions
Step 4: Develop Models
Step 5: Design Monitoring Programs
Iterative Implementation Phase
Step 6: Assessment/Decision Making/Reporting
Step 7: Follow-up Monitoring/Refine Tools
Step 8: Assessment/Interim and/or Five-Year Reporting
The Set-Up Phase is comprised of foundational components of the GSP, while the Iterative
Implementation Phase embodies forward looking monitoring, assessment, model refinement, reporting,
and renewed evaluation of sustainable management criteria and effectiveness of projects and
management actions. An overarching aspect of all steps is stakeholder engagement. During the Set Up
Phase, stakeholder engagement has occurred through GSPAC, public, and agencies’ input during GSP
development. During the Iterative Implementation Phase, stakeholder input will continue to be an
essential component of informed analysis of new data, approaches, and recommendations to
communicate to the NCGSA for resource management actions.

LSCE TEAM
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Figure 11-1. Adaptive Management Operational Steps
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11.2.1 Adaptive Management: Circumstances for PMA Implementation
The sustainable management criteria (SMC) and RMS sites or parameters for each sustainability
indicator provide the initial measure of the status of the indicator and whether conditions are changing
in response to groundwater extraction or other factors. Ongoing data analysis to assess the status of
each indicator is key to determining whether conditions are changing, and actions are warranted to
curtail a trend in conditions such that they do not become significant and unreasonable and ultimately
an undesirable result. It is useful to establish “early warning” metrics, which can be a specified, predefined trigger or an analysis approach to quantify a declining status or trend. This approach is designed
to initiate a project or management action well before the occurrence of an undesirable result. This
approach is shown in Step 6 (Figure 11-1) of the Iterative Implementation Phase of adaptive
management, and it is subsequently followed by Steps 7 and 8 to ensure that a declining status or
trends have been curtailed in response to early action and implementation of one or more projects or
management actions.
The depletion of interconnected surface water is the indicator that is most sensitive or responsive to
natural and/or human-influenced factors in the Napa Valley Subbasin. The monitoring, tracking, and
interpretation of the SMC for this indicator are described as an example of how exceedances of the MTs
and URs trigger PMAs before undesirable results occur.
The SMCs for this indicator are provided in Section 9. In this example, shortened versions of the MT and
UR are used to illustrate the process (Figure 11-2). This figure illustrates two tracks of metrics and
defined MTs that are used to evaluate the effect of groundwater extraction on streamflow depletion: 1)
minimum groundwater elevations during the period (2005-2014), and 2) model-simulated streamflow
depletion volumes at either the Napa River at Pope Street stream gage or the Napa River at Napa gage.
The example in Figure 11-2 illustrates a “worst case” type of scenario only (i.e., it does not show what
occurs when there is only one MT exceedance followed by groundwater replenishment and no further
MT exceedances). When groundwater elevations at any RMS well are below the MT at that location, this
constitutes a triggering action. Similarly, when model results show a streamflow depletion volume at
either stream gage that exceeds the MT at that location, this constitutes a triggering action. Figure 11-2
shows an example of how the triggering action (a PMA response) would be invoked each year that MTs
are exceeded. The example also shows how the response level increases to address the continued
occurrence of MT exceedances (Year 1: increase local conservation efforts; Year 2: local pumping
reductions implemented; Year 3: basin-wide pumping reductions implemented). Adaptive management
approaches occur each year as shown by iterative monitoring, assessing, and vetting results along with
the preceding and subsequent hydrologic conditions and other data. Stakeholder input is also a
component of the assessment and vetting of the data and potential need for one or more projects or
management actions.
Although the criteria and triggers for process followed by PMAs should avoid undesirable results, the
example also illustrates that continued exceedances of MTs, which become undesirable results, could
lead to potential probationary status with the State Water Board. This is not expected to happen with
concerted efforts by the NCGSA combined with ongoing commitments to monitoring and other critical
components of adaptive management.
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Figure 11-2 Sustainability Indicator (example): Depletion of Interconnected Surface Water, Triggers and Responses
LSCE TEAM
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11.2.2 Criteria and Triggers for the Six Sustainability Indicators
The criteria for the six sustainability indicators that trigger prompt analysis of basin conditions and
possible implementation of projects and management actions to address the potential or actual
exceedance of minimum thresholds or to mitigate undesirable results that have already occurred or are
imminent are summarized in Table 11-3. During the October 14, 2021 GSPAC meeting, minimum
thresholds were defined as equivalent to triggers for the depletion of interconnected surface water
sustainability indicator. For the other five sustainability indicators, the triggers presented in Table 11-3
are quantitative criteria that are not exactly equal to a minimum threshold; however, the criteria define
a groundwater condition that triggers a need for further analysis and attention, i.e., an initial analysis
and response action, to ensure that actions are taken as necessary to avoid undesirable results.
As shown for the example in Figure 11-2, an exceedance of a minimum threshold and/or trigger leads to
proactive analysis and vetting of the data and their interpretation. Not all exceedances of minimum
thresholds and triggers are uniquely due to groundwater extraction. The changed condition at an RMS
site, as informed by the monitoring data and the resulting exceedance of a minimum threshold and/or
trigger, prompt a need to determine to what extent groundwater extraction is (or is not) contributing to
the changed condition. When additional analyses of the data are needed, these analyses could take
many forms. Each occurrence of a minimum threshold exceedance or a trigger is likely to be unique to
the hydrogeologic setting, temporal variability, land and water uses in the vicinity of RMS locations, and
other stresses contributing to groundwater conditions (including water year types and the frequency,
duration, and distribution of precipitation). Example types of analyses are listed here:
•
•
•
•

Assess the historical data record at the RMS location to identify whether the recent data are
generally representative of historical measurements or are indicative of a changed condition;
Assess data records for other RMS locations (including for other sustainability indicators) in the
vicinity of the area experiencing changed groundwater conditions;
Assess water year types and any related hydrologic information for years preceding the recent
measurements; and
Identify whether land and/or water use changes have occurred in the vicinity of the RMS
location (i.e., is the condition very localized or do the data represent a basin-wide condition).

As shown in Figure 11-2 and summarized in Table 11-3, the exceedances of minimum thresholds or
triggers prompts a process -- an initial analysis and response action. Responses actions include ongoing
review of monitoring data and results together with timely input from the Technical Work Group to
proactively determine appropriate next steps in response to exceedances of minimum thresholds or
triggers. In addition to further analysis of the data, vetting by the Implementation Team 1 and Technical
Work Group (see Section 11.8.2) would occur to determine whether next steps should include a PMA, or
determine the condition is more localized and merits other information gathering and approaches. The
triggers are for prompting careful consideration of potentially changed groundwater conditions before
taking next steps to invoke PMAs. It is not the intent of triggers to respond to conditions that are
temporally and/or spatially limited and not expected to become a significant and unreasonable
condition caused by groundwater extraction.
The GSP Implementation Team includes, but is not limited to, the Napa County Natural Resources Program (NRP)
Manager, NRP staff, technical consultants, facilitation consultants.

1
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Table 11-3. Criteria and Triggers for the Six Sustainability Indicators

Sustainability
Indicator

Chronic
Groundwater
Level Decline

Reduction in
Groundwater
Storage

Land
Subsidence

LSCE TEAM

Minimum Threshold
(Abbreviated description;
see Section 9 for full definition)

Undesirable Result
(Abbreviated
description; see
Section 9 for full
definition)

Trigger

Initial Analysis and Response Action
Initial exceedance of MT at any RMS well (or the
occurrence of a Trigger) results in further assessment
of conditions and vetting by the Implementation
Team and also Technical Work Group. Assessment
will seek to determine the causal factors of the
groundwater level decline, including whether drought
conditions have contributed to the decline.
Assessment will include review of subsequent midwinter precipitation/hydrologic conditions (see
Section 11.2.2.7) to determine whether PMAs are
warranted.
Initial exceedance of MT at any RMS well (or the
occurrence of a Trigger) results in further assessment
of conditions and vetting by the Implementation
Team and also Technical Work Group. Assessment
will seek to determine the causal factors of the
reduced groundwater storage (which includes an
analysis of groundwater level trends), including
whether drought conditions have contributed to the
exceedance. Assessment will include review of
subsequent mid-winter hydrologic conditions (see
Section 11.2.2.7) to determine whether PMAs are
warranted.
Initial exceedance of MTs for groundwater levels and
also land surface elevation reduction (i.e., Triggers)
results in further assessment of conditions to
determine if the displacement is inelastic and vetting
by Implementation Team and also Technical Work
Group. Assessment will seek to determine the causal
factors of the groundwater level decline and land

Wells with >10 years historical
groundwater elevation observations:
Minimum static fall (October)
groundwater elevation prior to 2015.
Wells with <10 years historical
groundwater elevation observations:
Inferred minimum static fall (October)
groundwater elevation between 2005
to 2014 (observed or simulated).

20% of designated RMS
well levels fall below the
MT in fall (October) for 3
consecutive years of fall
measurements in nondrought years.

A Trigger occurs if
20% of designated
RMS well levels fall
below the MT in fall
during a single year.

Net groundwater extraction that
exceeds sustainable yield, where net
groundwater extraction is the volume
extracted less any volume of
augmented recharge by projects.

7-year avg. annual net
groundwater extraction
in Subbasin exceeds
sustainable yield.

A Trigger occurs if
net groundwater
extraction in three
consecutive nondrought years, or
four consecutive
years including
drought years,
exceeds the
sustainable yield.

Land surface elevation RMS: 0.2
ft/year inelastic land surface elevation
reduction.
Groundwater level RMS: Minimum
historical groundwater levels

Annual MTs exceeded
and groundwater
extraction is cause of
inelastic subsidence.

A Trigger occurs if
either groundwater
levels at 20% of the
RMS wells exceed
the MT, or land
surface elevation at
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Sustainability
Indicator

Minimum Threshold
(Abbreviated description;
see Section 9 for full definition)

State drinking water standards at
each RMS for:
• TDS - 500 mg/L
• Nitrate (as N) - 10 mg/L
• Arsenic - 10 ug/L
Degraded
Water Quality
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Undesirable Result
(Abbreviated
description; see
Section 9 for full
definition)

Confirmed exceedance
of an MT at any RMS.

Trigger
the RMS location
exceeds 0.2 ft/year.

Concentrations
exceeding 75% of the
primary MCL (or
exceed 25% more
than the baseline
concentration) =
Trigger; statistically
significant increases
in concentration at
any RMS indicating
nearing exceedance
of criteria for Trigger
may also be
considered a Trigger.

Initial Analysis and Response Action
surface displacement (whether due to groundwater
pumping), including whether drought conditions have
contributed to the exceedance. Assessment will
include review of subsequent mid-winter
precipitation/hydrologic conditions (see Section
11.2.2.7) to determine whether PMAs are warranted.
Initial exceedance of MT at any RMS well (or the
occurrence of a Trigger) results in further assessment
of conditions and vetting by the Implementation
Team and also Technical Work Group. Assessment
will seek to determine the causal factors of the
increasing constituent concentrations and whether
the increasing concentrations are associated with
actions under the purview of the GSA; if so, initial
Response Actions will be determined and
implemented. If water quality trends at an RMS well
are determined to be unrelated to actions (i.e., PMAs)
under the GSA’s purview, the water quality results
and findings will be communicated to regulatory
agencies so those agencies can further examine the
factors contributing to increased constituent
concentrations.
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Indicator

Minimum Threshold
(Abbreviated description;
see Section 9 for full definition)
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Undesirable Result
(Abbreviated
description; see
Section 9 for full
definition)

Chloride concentration of 250 mg/L
established at designated RMS.

A detection and
confirmed exceedance
of the MT at any of the
RMS wells

Groundwater level RMS: the inferred
minimum static groundwater
elevation between 2005 to 2014
(observed or simulated).

Groundwater level RMS:
20% of RMS well levels
are below the MT in the
Fall for three
consecutive years.

Seawater
Intrusion

Depletions of
Interconnected
Surface Water

LSCE TEAM

Streamflow Depletion RMS (Interim
MT): The second highest seasonal
volume of streamflow depletion
(simulated) that occurred from 2005
to 2014 during June to October.

Streamflow Depletion
RMS (Interim UR):
Exceedance of MT for
volume of streamflow
depletion occurring 3
consecutive years at the
Napa River at Pope St.
(1,650 AF) or Napa River
at Oak Knoll Ave. (3,300
AF).

Trigger

Initial Analysis and Response Action

Concentrations
exceeding 75% of
250 mg/L, which is
the secondary MCL
(or exceed 25% more
than the baseline
concentration) =
Trigger; Statistically
significant increases
in concentration at
an RMS indicating
nearing exceedance
of criteria for Trigger
may also be
considered a Trigger.
Exceedance of MT
(Groundwater level
or Streamflow
Depletion Volume) =
Trigger

Initial exceedance of MT at any RMS well (or the
occurrence of a Trigger) results in further assessment
of conditions and vetting by the Implementation
Team and also Technical Work Group. Assessment
will seek to determine the causal factors of the
increasing chloride concentrations and whether the
increasing concentrations are associated with actions
under the purview of the GSA; if so, initial Response
Actions will be determined and implemented. If
chloride concentration trends at an RMS well are
determined to be unrelated to actions under the
GSA’s purview, the chloride results and findings will
be communicated to other responsible agencies so
those agencies can further examine the factors
contributing to increased concentrations.
Initial exceedance of MT (and similarly the Trigger)
results in further assessment of surface
water/groundwater interaction conditions, factors
associated with those conditions, vetting by
Implementation Team and also Technical Work
Group, and initiating PMAs as recommended by the
Work Group and approved by the NCGSA.
Assessment will include review of subsequent midwinter precipitation/hydrologic conditions (see
Section 11.2.2.7) to determine whether PMAs are
warranted.
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11.2.2.1 Other Triggers for Responsive Implementation
The GSA will also consider whether Subbasin conditions are likely to improve, remain unchanged, or
degrade using data and approaches such as (Figure 11-3):
•

•

Trigger A: Mid-winter precipitation totals
o

Review precipitation data through January each year and conduct targeted outreach to
groundwater users regarding water use targets

o

Based on an approach developed by the State Water Board for statewide Aquifer Risk
Map. The Aquifer Risk Map is an interactive web tool designed to identify areas of the
state where domestic wells (serving less than five connections) and state small water
systems (serving between 5 and 15 connections) may be at a relatively higher risk of
accessing groundwater that does not meet primary drinking water standards. The
aquifer risk map was developed to fulfill requirements included in Senate Bill 200
(Monning, statues of 2019) and is a component of California’s Safe and Affordable
Funding for Equity and Resilience (SAFER) program. The map includes domestic well
depth layers. This mapping may help inform targeted outreach where domestic wells
may be affected by changed groundwater conditions.

Trigger B: Sustainable Management Criteria Minimum Threshold exceedances
o

Review monitoring data in November, or as soon as available. Consider the spatial and
temporal extent, implement pumping reductions at a corresponding spatial scale.
Involves

Responses to example Triggers A and B above include ongoing review of monitoring data and results
together with timely input from the Technical Work Group to proactively determine appropriate
next steps and approaches in response to exceedances of minimum thresholds or triggers. The
overarching objective is timely action, for any applicable sustainability indicator, to avoid an
undesirable result.

LSCE TEAM
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Sustainability Indicators

Triggers

Trigger A

Chronic
Lowering of
Groundwater
Levels

Reduction of
Groundwater
Storage

Depletions of
Interconnected
Surface Water

Land
Subsidence

Degraded Water
Quality

Mid-winter Precipitation Deficit
Indicating reduced groundwater recharge potential and reduced local surface
water supplies,
Response Approach: Planned PMA Tier 1

Concentrations
exceeding 75% of
Min. Threshold,
Response: GSA
investigates
cause

Minimum Threshold Exceedances in Years
Preceding an Undesirable Result,
Response Approach: Planned PMA Tier 3, as
appropriate

Trigger B

Seawater
Intrusion

Minimum Threshold
Exceedance,
Response Approach:
Planned PMA Tier 3, as
appropriate

Minimum
Threshold
Exceedance,
Response
Approach:
Planned PMA Tier
2 or 3, as
appropriate

Figure 11-3: Other Triggers and Approaches for Implementation of Projects or Management Actions
11.3 Objectives
In accordance with GSP regulations §354.44, this Section describes the PMAs identified to achieve the
sustainability goal for the Subbasin. Each PMA listed includes a description of the measurable objective
that is expected to benefit from the action, the criteria that would trigger implementation and
termination of PMAs, and the process by which the GSA will provide notice to the public and other
agencies that the implementation of PMAs is being considered or already implemented. In additional to
the above stated details, this Section also provides the following:
•

A summary of the permitting and regulatory process required for each PMA.

•

The status and timeline for each PMA regarding initiation, completion, and the accrual of
expected benefits.

•

The expected benefits of each PMA and how these benefits will be evaluated.

•

A description of how the PMA will be accomplished.

•

A description of the legal authority required for each PMA and the basis for that authority within
the GSA.

•

Estimated cost of each PMA and how the GSA plans to meet those costs.
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A description of the management of groundwater extractions and recharge to ensure that
chronic lowering of groundwater levels or depletion of supply during periods of drought is offset
by increases in groundwater levels or storage during other periods.

11.4 Projects for Implementation
Projects that are implemented to achieve the sustainability goal for the Subbasin are those projects that
augment or replenish groundwater supplies. In the Napa Valley Subbasin, the GSPAC Workgroup
identified two types of projects: groundwater recharge and recycled water. Groundwater recharge
projects have not received attention historically because of the capacity for this alluvial aquifer Subbasin
setting to receive rainfall and be replenished following dry water year types. As successive dry year
types potentially occur more frequently than occurred historically, recharge projects present
opportunities to buffer the effects of low precipitation years on reduced groundwater supplies and the
effects of streamflow depletion. Recycled water used in the Subbasin is sourced primarily from surface
water supplies. Recycled water use has occurred on a small scale in the Subbasin and represents an
additional water source that can reduce reliance on groundwater. Project implementation typically
requires considerable upfront planning and design considerations, and long lead times to construct and
initiate the project. Therefore, projects are most beneficial for achieving sustainability when considered
over the planning and implementation horizon rather than as a near-term response for avoiding the
occurrence of an undesirable result.
Projects will be administered by the project proponent (e.g., GSA or GSA in coordination with others).
The project proponent has sole discretion to designate and implement a project in a timeframe in
accordance with its funding, capability, and prioritization. Planned/ongoing projects for the Napa Valley
Subbasin are described below with information as required in §354.42 and §354.44.
Multi-benefit recharge projects are promising tools to maximize the benefits of recharge for numerous
beneficial uses and users of groundwater. For the Napa Valley Subbasin, these projects are focused on
capturing and utilizing rainfall runoff on agricultural fields for managed aquifer recharge (MAR). Multibenefit recharge projects that strategically inundate fields or other suitable lands with winter
stormflows are referred to as Flood-MAR projects, whereas recharge projects that strategically capture
and recharge rainfall on fields or other suitable lands are referred to as Ag-MAR projects. 2
The main goal of recharge projects is to increase groundwater recharge when surplus stormwater or
runoff can be captured and used to increase groundwater storage. Efforts to influence groundwater
recharge when surplus water sources are available can help mitigate subsequent dry season effects of
groundwater extraction on interconnected surface waters.
These multi-benefit recharge projects would be implemented through participating growers that
voluntarily flood their fields with available stormflows or construct berms or sumps to capture and
recharge rainfall runoff. These projects would contribute recharge to the aquifer system and also

Various definitions for Flood-MAR and Ag-MAR exist in scientific literature, and the terms are not always
exclusive. The definitions supplied here are intended to reflect the fundamental distinction in the sources of MAR
water supply.
2
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provide benefits to flood risk reduction, water quality improvement, climate change adaptation, and
ecosystem enhancement for wildlife.
The scale of recharge project implementation will vary depending on grower or landowner interest,
which in turn will vary depending on water availability, water reliability, outreach, local interests,
incentives (if applicable), and other community needs.
Successful multi-benefit recharge projects will realize the greatest benefit from selecting sites with high
groundwater recharge potential, flooding those sites at times when social and environmental benefits
are greatest, and implementing recharge methods with the greatest practicality for site conditions. Ideal
sites have soil and crop conditions favorable for flooding or rainfall capture (generally between late fall
and early spring).
Recycled water generated in and external to but delivered to the Napa Valley Subbasin has the potential
to be used as an alternate water source and indirectly recharged or used in lieu of other water sources
(including potable surface water and groundwater).
Planned projects approved by the GSPAC are shown in Table 11-4.
Table 11-4. Summary of Napa Valley Subbasin GSP Planned Projects
Name

Project #1:
Managed
Aquifer
Recharge

Type

Planned

Project #2:
Expansion
Planned/
of
Ongoing
Recycled
Water Use
1. Estimated

Proponent

MO to Benefit

GSA; or GSA
collaborating
with others

Groundwater
levels;
groundwater
storage;
depletion of
interconnected
surface water;
land subsidence

Cities; NSD

Groundwater
levels;
groundwater
storage

Completion
Year1

Capital or
Other
Cost ($)

Expected
Yield

Conceptual

Ongoing;
2042

$25,000 to
$50,000
(for
planning)

Approx.
2,000 AFY
on avg. at
modeled
locations

Expanding
Implementation

Ongoing

Unknown

1,400 AFY

Status

11.4.1 Project #1: Managed Aquifer Recharge
11.4.1.1 Project Overview
Water supply augmentation through managed aquifer recharge (MAR) enhances aquifer replenishment
with the potential to mitigate undesirable results particularly during periods of drought. Managed
aquifer recharge can occur through active approaches such as recharge ponds and injection wells or
more passive approaches such as intentionally inundating riparian corridors or agricultural lands during
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periods of high streamflow (flood-MAR or AgMAR). The planned project involving managed aquifer
recharge, and approved by the GSPAC, is summarized in Table 11-5.
The implementation of managed aquifer recharge was first simulated in the NVIHM and determined to
be a suitable PMA for the Subbasin. This project would involve diverting high flow in tributaries during
wet years and spreading over vacant parcels and agricultural fields. Managed aquifer recharge is
intended to increase groundwater storage and increase streamflow and groundwater uptake from
plants during wet years.
Table 11-5. Project #1 Summary: Managed Aquifer Recharge
Project Summary
Project Type

Geographic Scope

Estimated Groundwater Offset and/or Recharge

Planned; Managed Recharge
Near creeks where available surplus flows can
be permitted for diversion to local lands for
recharge; other lands suitable for recharge
where stormflows can be captured and
retained
Approx. 2,000 AFY on avg. at modeled locations

11.4.1.2 Measurable Objective
This project would directly recharge groundwater. These mechanisms are expected to primarily benefit
groundwater levels and groundwater storage. The project may also help to prevent potential depletions
of interconnected surface water to the extent that this sustainability indicator is connected to changes
in groundwater levels and groundwater storage.
11.4.1.3 Circumstances for Implementation
Available grant funding sources will be sought by the NCGSA to initiate recharge project development.
Concurrently, project implementation will begin with NCGSA discussions with vineyard and winery
operators and related organizations to identify interested participants and available grower lands in
suitable recharge areas.
11.4.1.4 Notice to Public and Other Agencies
The general public, stakeholders, impacted users, and other agencies will be engaged in project
implementation activities through outreach and communication channels, as identified in GSP Section 12.
11.4.1.5 Permitting and Regulatory Processes
The following agencies have potential permitting roles for the project: Napa County and the State Water
Board, which may require permits for diversion of surface water to the extent that diversions are not
already permitted under existing water rights and contracts. Recharge projects may also require an
environmental process under CEQA.

LSCE TEAM

11-22

JANUARY 2022
PROJECTS AND MANAGEMENT ACTIONS

NAPA VALLEY SUBBASIN
GROUNDWATER SUSTAINABILITY PLAN

11.4.1.6 Project Status and Timeline for Initiation and Completion
Recharge projects in the Napa Valley Subbasin are in a conceptual status, but there is a high interest in
furthering their implementation. The timeline includes (some items may occur concurrently):
1. Prepare Storm Water Resource Plan (SWRP) that meets the requirements of California Water
Code §10562 and the Storm Water Resource Plan Guidelines (State Board, 2015), and projectspecific planning requirements. Additionally, California Water Code §10563(c) requires the
development of a SWRP and compliance with this part in accordance with §10565 is required to
receive grants for stormwater and dry weather runoff capture projects from a bond act
approved by the voters after January 1, 2014.
2. Identification and prioritization of suitable recharge locations (GSP Sections 4 and 6 provide
foundational information; prioritization hinges on landowner interests and land availability). A
project checklist for implementation considerations, especially related to site selection, is
included in Appendix 11B.
3. Identification of willing participants.
4. Site preparation (including surface infrastructure as needed to retain surplus stormwater or to
deliver surplus surface water to targeted recharge lands).
5. Permits and other authorizations, including CEQA analyses.
6. Funding to support the planned recharge at one or more locations.
A general timeline to develop and implement one or more recharge projects is about 12 to 18 months
following identification of willing landowners or growers and the availability of suitable lands. Pending
the location and size of the project, permitting and other factors may extend the timeline.
11.4.1.7 Expected Benefits and Evaluation
Results from the modeled recharge scenario showed that flood-MAR has a notable impact on hydrologic
conditions in the Subbasin. The simulated direct recharge increased groundwater storage relative to the
baseline conditions (Appendix 8A). The greatest relative increases occurred during and in the
subsequent months after recharge events and correlated to the magnitude of infiltrated water. Water
from flood-MAR is initially stored in the aquifer and over time leads to increases in streamflow and
groundwater uptake from plants. Similarly, increases in groundwater storage in the aquifer system are
substantially smaller in years where flood-MAR does not occur.
Numerical model results showed that simulated conditions in interconnected surface water improved
due to groundwater recharge from flood-MAR. Simulated recharge areas near four creeks totaled about
1,300 acres; the maximum recharge rate was about two feet per month during winter months (see
Appendix 8A) for simulated annual recharge by location). Increases in streamflow were greatest in wet
years where more flood-MAR occurs and increased in the downstream direction. In dry years, the
impact of flood-MAR is notably lower, however, relative impacts can be substantial when simulated
streamflow is low. The model suggests that the impacts of recharge tend to decay substantially within
the scale of months and do not greatly impact Subbasin conditions during prolonged dry periods
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following flood-MAR events. Local hydrogeologic conditions as well as recharge site placement could
play a significant role in prolonging MAR effects and providing more substantial interannual benefits.
11.4.1.8 Evaluation of Supply Reliability
The water source for the project will be surplus winter flows from creeks (e.g., Sulphur, Conn, Dry,
Redwood Creeks) or capture and retention of stormflows on targeted recharge lands (e.g., capture and
retention of drainwater). Only streamflows in excess of the minimum flows are potentially available for
diversion. Stormflows that typically become runoff or drainwater will likely be available in wet and
above normal years.
11.4.1.9 Legal Authority
The project would be organized by the GSA (or other entities and organizations with the support of the
GSA) in coordination with private landowners or growers that have the legal authority to implement this
project and facilitate Flood-MAR on their lands. Implementation will be done in accordance with the
required County permitting processes and regulatory controls.
11.4.1.10

Estimated Costs and Funding Plan

Costs depend on many variables and are unknown at this time. The NCGSA will seek grant funding
support to develop and implement local recharge projects. Initial investigative steps are expected to
include:
•

Identifying suitable recharge project areas based on GSP technical work and prioritizing those
areas;

•

Identifying current land use in the priority areas;

•

conducting targeted outreach in the priority areas and receive feedback on interest and/or
concerns related to potential recharge projects;

•

Identifying existing monitoring facilities and historical data in the vicinity of the priority areas;

•

Identifying other constraints related to conveying surplus stormwater to the priority areas
(including permits, costs, etc.).

The costs to advance understanding of priority areas for recharge project implementation is estimated
to range from $25,000 to $50,000.
11.4.1.11
Basin Uncertainty
The primary sources of uncertainty and potential constraints on the operation of this project are: 1) the
availability of sufficient surplus stormwater supply, and 2) the participation of landowners or growers
with lands or fields conducive to groundwater recharge.
Water supply conditions needed for this project include stormflows that are sufficient to capture and
retain to flood/recharge participating lands or fields.
Landowner and/or grower participation needed for this project includes one or more of the following:

LSCE TEAM

11-24

JANUARY 2022
PROJECTS AND MANAGEMENT ACTIONS

NAPA VALLEY SUBBASIN
GROUNDWATER SUSTAINABILITY PLAN

•

Willingness of landowners and/or growers to participate in this program, informed by
program applications;

•

Availability of participating lands or fields suitable for groundwater recharge, based on soil
texture, crop type, and availability of suitable surface water delivery or retention
infrastructure; and

•

Proximity of participating lands or fields to streams with sufficient stormflows.

11.4.2 Project #2: Expansion of Recycled Water Use
11.4.2.1 Project Overview
Recycled water accounts for approximately two percent of the agricultural water supplies, averaging 300
AFY in recent years (see Section 7). Increasing amounts of recycled water are also being generated and
distributed around the Subbasin for municipal irrigation. Recycled water has generally comprised 6
percent of municipal water use, and it expected to increase into the future. The City of Calistoga
produces recycled water that is used to irrigate city-owned properties. The City of St. Helena applies
some secondary treated wastewater to spray fields. The Town of Yountville has a tertiary treatment
facility and produces recycled water, some of which is used for the irrigation of some Town and
Veterans Home properties and some of which is sold to local vineyards for use as irrigation water. The
Napa Sanitation District (NSD) provides recycled water along two main pipelines to the southeast and
north of the Soscol Water Recycling Facility, including to the MST area. The NSD is working with water
users throughout southern Napa County to identify areas where recycled water could replace the use of
potable water, surface water or groundwater. NSD has the capacity to produce up to 4,200 AF
of recycled water (estimated for 2040), where approximately 300 to 550 AF of tertiary recycled water is
delivered within the City’s service area. The pipeline serving the MST area was put into service in 2016
and is designed to initially deliver up to 700 AFY, with the potential to deliver up to 2,000 AFY. The NSD
delivered 422 AF of recycled water to users in the MST area in water year 2020, an increase of over 40
percent from the prior year. Increased distribution and use of this new source of water along with
continued land use permitting constraints are expected to aid in maintaining stable groundwater level
conditions in the MST area.
Altogether, recycled water supplied 4 percent of total water used during water year 2020. Additional
recycled water use is projected to increase during GSP implementation. The planned and ongoing
project for GSP implementation, which was included among projects approved by the GSPAC, involves
expansion of recycled water use and is summarized in Table 11-6.
Table 11-6. Project #2 Summary: Expansion of Recycled Water
Project Summary
Project Type
Geographic Scope
Estimated Groundwater Offset and/or Recharge
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Planned; Expansion of Recycled Water
Use
Cities for landscape irrigation; MST for
agricultural irrigation; potential future
Subbasin areas
Approximately 1,400 AFY
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11.4.2.2 Measurable Objective
This project may offset groundwater pumping by providing an alternative water source for urban and
agricultural irrigation. Recycled water use as a replacement for groundwater pumping is expected to
primarily benefit groundwater levels and groundwater storage. If recycled water is used to offset surface
water demand, an indirect benefit of this project would also be expected to benefit groundwater levels
and groundwater storage by making surface water available for other uses.
11.4.2.3 Circumstances for Implementation
Implementation of the cities and NSD Recycled Water Program is projected to increase in the future.
NSD produced about 950 AFY in 2021 (not including recycled water use in Carneros and American
Canyon) and is projected to produce about 1,400 AFY in 2040 (not including Carneros and American
Canyon).
Although the Los Carneros Water District is located outside the Subbasin, it is worth noting the efforts to
implement a recycled water pipeline project to serve water to this area adjacent to the Subbasin. The
Los Carneros Water District was formed in 1978 to bring recycled water to the 5,000 acre community
through agreements with NSD (Carollo Engineers, 2015). The LCWD planned the Recycled Waterline
Infrastructure Installation Project to construct a 9-mile recycled water distribution system that would
convey recycled water supplied by the NSD to local vineyards and agriculture. In 2014, no water
infrastructure existed. The proposed pipeline network was planned to be located within existing
roadways and would not require any new pump stations or storage facilities as those would be provided
within NSD’s existing facilities. Upon completion, the LCWD Recycled Water Project now provides a
much-needed sustainable irrigation supply for the agricultural sector of Napa Valley. The project is
estimated to achieve water savings of 1,465 acre-feet annually.
In 2017, St. Helena evaluated the potential for recycled water use (GHD, 2017). It was reported that a
tertiary level of treatment would not be required to meet the new discharge limits under the
SFBRWQCB’s 2016 Order because advanced secondary treatment would be able to achieve those limits.
Conceptual costs were provided for a limited recycled water system intended to serve a few vineyard
owners within the western city limits. These were estimated at a cost of approximately $4,940,000; a
full-scale recycled water system was estimated at a cost approximately $30,300,000 (GHD, 2017).
Further analysis would be needed to assess the demand for recycled water in and surrounding St.
Helena to determine if either a limited- or full-scale program is feasible.
11.4.2.4 Notice to Public and Other Agencies
The general public, stakeholders, impacted users and other agencies will be engaged in project
implementation activities through the outreach and communication channels and procedures, as
described in GSP Section 12. Permitting and Regulatory Processes
This project will need recycled water permits, customer agreements, and diversion agreements. The
cities and NSD will need to obtain all permits from the Regional Water Quality Control Board and
Division of Drinking Water (DDW). They will also need to conduct an environmental analysis (CEQA) at
the start of each implementation phase.
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The cities will need to receive firm agreements from the recycled water customers and the downstream
diversion customers at the start of each implementation phase. The customers’ agreements will be
made for non-regulatory or financial terms. Diversion agreements will be made to allocate a fixed flow
of recycled water to each customer over a period of time for a certain cost.
11.4.2.5 Project Status and Timeline for Initiation and Completion
The NSD treatment plant upgrades and recycled water distribution system now result in a capacity of
3,700 AF (Brown and Caldwell et al., 2017). Brown and Caldwell et al. (2017) reports that with the
addition of the MST and Los Carneros Water District (LCWD) service areas, and since NSD is experiencing
an increased demand for recycled water beyond the available supply, NSD has developed an allocation
policy that provided limits of recycled water the current and potential users within the service area. It is
noted that this resulted in the MST area being allocated 700 AFY and LCWD allocation of 450 AFY;
however, total demand in the MST is 2,000 AFY and LCWD is 1,200 AFY. Pending improvements and
other factors, these allocations may be revised in the future.
NDS is engaged in ongoing efforts to build upon technology and infrastructure investments to further
develop recycled water as part of the region’s water supply portfolio. As part of phased regional
feasibility studies, it was anticipated that recycled water storage projects would be a larger part of the
Phase 2 Program in order to capture a greater percentage of the recycled water lost to discharge in the
San Pablo Bay (Brown and Caldwell et al., 2017).
The NSD Recycled Water Program estimates that operations for expansion of the recycled water
deliveries will increase over the current period to 2040.
11.4.2.6 Expected Benefits and Evaluation
The proposed irrigation water use offset in the future is approximately 1,400 AFY. The MST area is
largely outside the Napa Valley Subbasin. However, expanding recycled water use in this area is
expected to benefit the Subbasin by reducing the effect of extraction external to the Subbasin and
stabilizing or increasing groundwater levels in the Subbasin adjacent to the MST. The two beneficial
uses are landscape and vineyard irrigation.
Evaluation of the benefits of this project to groundwater levels and groundwater storage may include
comparison of pre-project groundwater pumping for irrigation and post-project recycled water
delivered for applicable recycled water customers. This approach would require metering of irrigation
sources pre- and post-project.
11.4.2.7 Evaluation of Supply Reliability
The Cities of St. Helena and Calistoga and the NSD obtain municipal wastewater supplies on an ongoing
basis. Supply variability is subject to dry weather flows and conservation effects.
11.4.2.8 Legal Authority
Recycled water projects have been or would be organized by the cities where city wastewater facilities
are the source water. Napa Sanitation District has its own District Code (Updated through Ordinance
113; May 2021). Pursuant to the provisions of Sections 50022.1 through 50022.8 and 50022.10 of the
California Government Code, there is adopted the “Napa Sanitation District Code,” together with those
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secondary codes adopted by reference as authorized by the California State Legislature, save and except
those portions of the secondary codes as are deleted or modified by the provisions of the “Napa
Sanitation District Code.”
11.4.2.9 Estimated Costs and Funding Plan
The engineer’s estimated costs for the MST recycled water pipeline expansion project was about
$3,200,000 (NSD Board meeting 2017). Project funding for the MST was estimated to be in part through
a federal WaterSMART grant and other NSD costs were to be reimbursed by Napa County. The objective
has been no cost to NSD rate payers.
In 2014, the LCWD received $1,000,000 in funds from Reclamation in partnership with the Natural
Resources Conservation Service for the Recycled Waterline Infrastructure Installation Project. The total
project cost was $17,015,000.
11.4.2.10

Basin Uncertainty

Availability of recycled water for this project varies based on potable water usage in the cities. Any
cutbacks to water usage, such as periods of drought and/or improvements in water use efficiency,
would reduce the amount of recycled water available. Future benefits to Subbasin conditions through
recharge to groundwater or in lieu use of recycled water instead of other sources of supply will depend
on the volumes of recycled water available and delivered within the Subbasin. Available funding will
influence the timing and extent of recycled water distribution.
11.5 Management Actions for Implementation
Management actions are activities that the GSA may implement locally to achieve or maintain
groundwater sustainability. The NCGSA will consider these management actions to address possible
future threats to groundwater sustainability on an as-needed basis in potential areas of concern.
Detailed in the following sections, Table 11-7 summarizes the management actions that are ongoing and
planned for the Napa Valley Subbasin. These actions may be implemented individually or together in
various combinations. The management actions overlap to some extent; therefore, pending which
actions are implemented, the benefits derived may not be additive.
Recognizing the importance of sustainable groundwater management to water users in the Napa Valley
Subbasin and the inherent uncertainty in modeling future conditions under climate change, the GSPAC
considered demand management programs that are ongoing but could be expanded (such as
conservation efforts) and projects that would be a “backstop” to other PMAs (i.e., considered after
implementation of other feasible and cost-effective projects). The GSPAC Workgroup explored a range
of potential demand management actions that would support groundwater management in the
Subbasin.
Demand management broadly refers to any water management activity that reduces the consumptive
use of water. To be effective for groundwater sustainability, demand management must result in a
reduction in combined groundwater pumping.
Demand Management activities included in the GSP incentivize, enable, or possibly require water users
to reduce their consumptive use, but do not dictate exactly how users do so. Agricultural users can
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respond to demand management by employing new technologies to increase understanding of real-time
evapotranspiration rates and actual applied water demands. Increased irrigation efficiencies and deficit
irrigation practices are common in the Subbasin; however, there are opportunities for expanding these
practices and achieving greater irrigation efficiencies. Urban users can respond to demand management
via in-home conservation programs (e.g., low-flow toilets and shower nozzles), by irrigating less,
planting lower water-use landscapes, reducing evaporative losses, and/or reducing landscape area that
requires irrigation.
As an example of potential demand management actions, local government entities may consider
ordinances to incentivize reductions in groundwater use (e.g., tiered fees for groundwater extractions),
or explicitly curtail or restrict groundwater extractions (e.g., ordinances related to landscaping, other
water efficiency measures, or a groundwater allocation program in areas that may be identified as
groundwater deficient). At this stage of GSP development, these examples are conceptual only.
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Table 11-7. Summary of Napa Valley Subbasin GSP Management Actions

Name

Management Action
#1:
Vineyard and Winery
Water Conservation

Type

Planned

Proponent

GSA; vintners’
and wineries’
organizations

Management Action
#2:
Groundwater
Pumping Reductions

Planned

GSA

Management Action
#3:
Groundwater
Ordinance and New
Well Permit
Conditions

Planned

GSA

MO to Benefit

Groundwater levels;
groundwater storage;
depletion of
interconnected surface
water

Groundwater levels;
groundwater storage;
depletion of
interconnected surface
water; land subsidence;
seawater intrusion
Groundwater levels;
groundwater storage;
depletion of
interconnected surface
water; land subsidence;
seawater intrusion;
water quality

Completion
Year1

Capital or Other
Cost ($)

Expected
Yield/
Benefit

Ongoing; 2042

Approx. $22,000/
weather station;
approx.
$1,350/acre
for increase
farming cultural
practices to
reduce water
usage; $100,000
to $200,000
program design

Approx.
1,500 AFY

Following GSA
adoption of
GSP

Ongoing; 2042

Develop plan for
pumping
reduction
approx. $50,000
to $75,000

Approx.
1,500 AFY

Initiate Fall
2021

2022

To be addressed
by Napa County

Approx.
1,500 AFY

Status

Ongoing and
expansion of
practices

1. Estimated
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11.5.1 Management Action #1: Vineyard and Winery Water Conservation
11.5.1.1 Management Action Overview
Vineyard and Winery Water Conservation is to encourage water users to continue to implement water
conservation practices and provide flexibility as to how, and to some degree, when the conservation is
achieved. Current practices include:
•
•
•
•
•
•

Napa County Resource Conservation District efficiency evaluation program
Row orientation optimization during vineyard replants; irrigation timing and scheduling
optimization; cover crops
Monitoring tools
Water conserving canopy
Active and passive frost control
Drought-tolerant rootstock, dry farming

To bring existing and ongoing conservation approaches into alignment with SGMA, the NCGSA would
need to undertake efforts to demonstrate a benefit to the Subbasin. For this reason, the NCGSA must
consider how water use will be tracked and reported. Related to this, SGMA Annual Reports will
continue to report groundwater use for all groundwater use sectors, not just the usage for vineyards
and wineries.
Increased utilization of precision irrigation scheduling by vineyard operators has the potential to benefit
both grower and sustainable groundwater management. Precision irrigation scheduling enables growers
to accurately identify the timing and volume of irrigation water to apply to maximize crop productivity
while minimizing water application. It typically requires real-time or near real-time information on soil
moisture and weather conditions and is crop dependent. When effectively implemented, precision
irrigation scheduling promotes sustainable groundwater management through increased water use
efficiency; water that otherwise would have been applied to the field remains in the groundwater
system or is available for use elsewhere.
Many vineyard operators already employ deficit irrigation management practices. Increased utilization
of this practice would benefit growers and sustainable groundwater management. Purposeful deficit
irrigation applies irrigation water during important drought-sensitive growth stages for a crop and
reduces applied irrigation water (i.e., deficit irrigation) during other growth stages where there will be
little to no effect on crop yields. This water management practice needs to be applied prudently, but it
has the potential to reduce applied water and associated irrigation costs while having little to no impact
on crop yields. It promotes sustainable groundwater management through reduced consumptive use;
water that otherwise would have been applied to the field is not consumed and remains in the
groundwater system or is available for use elsewhere.
There are new tools on the horizon that may facilitate the key aspect of PMAs, which is a verification of
benefit to the Subbasin. Those tools include a project called Open ET 3 that seeks to provide near realtime data on evapotranspiration rates using remote-sensing data. Another related tool is an opensource water accounting platform under development by another interdisciplinary and inter3

See information at openetdata.org
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organization group including the California Water Data Consortium and Environmental Defense Fund,
which is receiving support from DWR and the State Board. The water accounting platform would provide
an online hub for groundwater users and stakeholders to submit water use data, view summaries of
water use, and facilitate a market for trading water allocations. These tools are still under development,
and the State is not planning to require that GSAs use them, but they fall into the category of resources
that the State is developing or supporting the development of to serve as a resource for GSAs.
The planned and ongoing management action involving vineyard and winery water conservation, and
approved by the GSPAC, is summarized in Table 11-8.
Table 11-8. Management Action #1 Summary: Vineyard and Winery Water Conservation
Management Action Summary
Project Type
Geographic Scope
Estimated Groundwater Offset and/or Recharge

Planned; Ongoing efforts to be
expanded
Increase water conservation
management technologies throughout
the Subbasin
Approximately 1,500 AFY

11.5.1.2 Measurable Objective
On October 14, 2021, the GSPAC discussed and approved the sustainable management criteria for the
sustainability indicator for depletions of interconnected surface water. The interim measurable
objective for that indicator includes a reduction in streamflow depletion corresponding to a 10 percent
reduction in average annual historical (2005-2014) pumping. Steps to achieve this objective would begin
following NCGSA adoption of the GSP. Members of the GSPAC considered a pumping reduction to be
feasible, and one means of achieving this objective is to expand water conservation efforts throughout
the Subbasin. This management action will also benefit groundwater storage and will help achieve the
sustainability goal.
11.5.1.3 Circumstances for Implementation
On October 14, 2021, the GSPAC indicated its support for achieving a 10 percent reduction in average
annual historical (2005-2014) pumping. Efforts to initiate a reduction in pumping could be accomplished
through increased water conservation practices on a Subbasin scale that would begin following NCGSA
adoption of the GSP.
11.5.1.4 Notice to Public and Other Agencies
Increased conservation efforts would necessitate substantial public information and input to educate
groundwater users and others of benefits of expanded water conservation.
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11.5.1.5 Permitting and Regulatory Processes
Conservation efforts, if these were to include pumping restrictions for non de minimis groundwater
users, are unlikely to require permitting since SGMA provides this authority to the NCGSA. The NCGSA
will follow the regulatory requirements prior to assessing fees or implementing penalties (California
Water Code 10730).
11.5.1.6 Management Action Status and Timeline for Initiation and Completion
On October 14, 2021, the GSPAC discussed and approved the sustainable management criteria for the
sustainability indicator for depletions of interconnected surface water. The interim measurable
objective for that indicator includes a reduction in streamflow depletion corresponding to a 10 percent
reduction in average annual historical (2005-2014) pumping. Steps to achieve this objective would begin
following NCGSA adoption of the GSP. Water conservation is already practiced by many groundwater
users in the Subbasin. Successful completion of increased water conservation practices will require a
plan and cooperation from groundwater users in the Subbasin that aligns with the related goal to
achieve a 10 percent or more reduction in pumping well before 2042.
11.5.1.7 Expected Benefits and Evaluation
Results from the modeled groundwater pumping reduction scenario showed significant benefits to
hydrologic conditions in the Subbasin (Appendix 8A). If conservation efforts include pumping
reductions, this could produce increases in groundwater storage relative to the baseline conditions.
Increases in groundwater storage could have corresponding benefits to interconnected surface waters.
Evaluation of Supply Reliability
Increased conservation efforts would: 1) support overall supply reliability, 2) contribute to maintaining
or improving interconnected surface waters, and 3) help achieve the Subbasin sustainability goal.
11.5.1.8 Legal Authority
California Water Code 10726.4 specifies that the GSA has the authority to implement pumping
reduction. Pumping reduction could be one result of increased conservation efforts.
11.5.1.9 Estimated Costs and Funding Plan
During the development of the GSP, the GSPAC Workgroup described the significant conservation
measures that have been implemented over the years by many Napa County vineyard and winery
operations. The Workgroup also conveyed the opportunity to advance conservation measures based on
newer tools and technologies that are less widely utilized. The costs to advance conservation measures,
including a reduction in groundwater pumping where such measures have not yet occurred or where
additional conservation measures would be feasible, depend on the approach to initiate a large-scale,
comprehensive, and methodical program to advance agricultural water management and irrigation
practices and winery water management and reuse practices. Such a program is envisioned to be
developed by grower and vintner organizations in collaboration with the Napa County Farm Bureau,
Napa County Resource Conservation District, and technology partners to realize water conservation
benefits using the best available science and technology. The approximate cost to develop a plan (not
the implementation costs) for such a comprehensive program are estimated to range from $100,000 to
$200,000. Elements of the program could include (but would not be limited to):

LSCE TEAM

11-33

JANUARY 2022
PROJECTS AND MANAGEMENT ACTIONS

NAPA VALLEY SUBBASIN
GROUNDWATER SUSTAINABILITY PLAN

•

Utilize existing grower information and survey results to estimate the degree to which various
tools, technologies, and practices in use today.

•

Identify semi-quantitatively the areas (and the approximate number of growers and associated
acreage) where opportunities exist to advance the use of tools, technologies, and practices to
achieve greater water conservation.

•

Identify where additional data on such use may be needed to quantify the potential benefit that
could be derived from vineyard water use tools.

•

Identify costs and benefits (water conserved and high value product retained) by increasing the
utilization of various vineyard water use tools.

•

Identify where “demonstration areas” could be developed in various areas of the Subbasin and
where different physical conditions (soils, depth to water, etc.) and varietals and their ages may
be present to further assess the costs/benefits of various vineyard water use tools. These
demonstration areas could also employ other technologies to track groundwater use directly
(meters) and indirectly (real time ET tracking) in association with water conserved.

•

The program would also identify the information that would be used to plan a staged
implementation of vineyard water use tools.

•

The program would identify outreach and education approaches associated with the goals of
the program.

•

The program would also consider potential ways to incentivize conservation measures.

11.5.1.10

Basin Uncertainty

Based on historical and current water budgets, and in consideration of the sustainable management
criteria to avoid undesirable results, the Subbasin estimated sustainable yield is 15,000 AFY. Increased
conservation efforts initiated following NCGSA adoption of the GSP are likely to reduce the uncertainty
that undesirable results can be avoided, and the sustainability goal will be achieved.
11.5.2 Management Action #2: Groundwater Pumping Reductions
11.5.2.1 Management Action Overview
Groundwater pumping reductions were discussed and agreed to by the GSPAC Workgroup on October
14, 2021. Pumping reductions provide a direct means of reducing impacts of groundwater pumping on
interconnected surface water and groundwater supply in the Subbasin. Groundwater pumping
reductions would be applied to all wells within the Subbasin that are not de minimis groundwater users.
The planned management action involving groundwater pumping reductions, and approved by the
GSPAC, is summarized in Table 11-9.
A modeling scenario was developed to simulate the potential effects and benefits of reduced
groundwater pumping. The scenario focused on agricultural and landscape irrigation. Using simulated
monthly pumping in Scenario A, a threshold value of approximately 75 percent of total monthly
groundwater was implemented (Appendix 8A). The resulting reduction in simulated pumping ranged
from 1,500 and 5,000 AFY with respect to Scenario A.
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Table 11-9. Management Action #2 Summary: Groundwater Pumping Reduction
Management Action Summary
Project Type
Planned
Geographic Scope
Napa Valley Subbasin
Estimated Groundwater Offset and/or Recharge
Approximately 1,500 AFY
11.5.2.2 Measurable Objective
On October 14, 2021, the GSPAC discussed and approved the sustainable management criteria for the
sustainability indicator for depletions of interconnected surface water. The interim measurable
objective for that indicator includes a reduction in streamflow depletion corresponding to a 10 percent
reduction in average annual historical (2005-2014) pumping. Successful attainment of this objective
would increase the volume of groundwater in storage and reduce the potential for undesirable results.
11.5.2.3 Circumstances for Implementation
A management action to reduce pumping would be required if minimum thresholds are exceeded at any
RMS well for the depletions of interconnected surface water sustainability indicator. However, absent
minimum threshold exceedances, on October 14, 2021, the GSPAC indicated its support for achieving a
10 percent reduction in average annual historical (2005-2014) pumping. Efforts to initiate a reduction in
pumping would begin following NCGSA adoption of the GSP.
11.5.2.4 Notice to Public and Other Agencies
Required pumping reductions would necessitate substantial public information and input to educate
non de minimis groundwater users of the need for groundwater pumping reductions or specified
restrictions on pumping. Although the NCGSA does not have authority through SGMA over de minimis
groundwater users, it is anticipated that widespread education and notices regarding the need for
groundwater pumping controls will also be indirectly considered by de minimis groundwater users.
11.5.2.5 Permitting and Regulatory Processes
Pumping restrictions for non de minimis groundwater users are unlikely to require permitting since
SGMA provides this authority to the NCGSA. The NCGSA will follow the regulatory requirements prior to
assessing fees or implementing penalties (California Water Code 10730). (See also Section 11.5.2.10; a
plan for pumping reduction would be developed, including actions needed to enforce the program.)
11.5.2.6 Management Action Status and Timeline for Initiation and Completion
On October 14, 2021, the GSPAC discussed and approved the sustainable management criteria for the
sustainability indicator for depletions of interconnected surface water. The interim measurable
objective for that indicator includes a reduction in streamflow depletion corresponding to a 10 percent
reduction in average annual historical (2005-2014) pumping. Steps to achieve this objective would begin
following NCGSA adoption of the GSP. Successful initiation and completion of this objective will require
a plan for the means to achieve a 10 percent or more reduction in pumping and cooperation from
groundwater users in the Subbasin. Completion of a reduction in groundwater pumping would occur at
least by 2042. Accelerated completion of a pumping reduction would be required if minimum thresholds
are exceeded at any RMS well for the depletions of interconnected surface water sustainability
indicator.
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11.5.2.7 Expected Benefits and Evaluation
Results from the modeled groundwater pumping reduction scenario showed significant benefits to
hydrologic conditions in the Subbasin (Appendix 8A). Pumping reductions produced substantial
increases in simulated groundwater storage relative to the baseline conditions. The greatest relative
increases occur in drier years where simulated pumping reductions are greatest and can exceed 5,000
AF during the irrigation season. Effects on streamflow were evaluated at three sites along the Napa
River. Model results showed that simulated conditions in interconnected surface water improved.
Increase in streamflow is generally greatest in wet years where there are fewer dry reaches and more
interconnected streams. Low flow periods in dry years showed the greatest relative impacts. Although
simulated increases in flow can be small during these periods (less than 1 cfs), with respect to the
volume of baseline streamflow in Scenario A, the simulated volume of streamflow can be more than
doubled in some locations.
11.5.2.8 Evaluation of Supply Reliability
Pumping limitations would: 1) support overall supply reliability, 2) contribute to maintaining or
improving interconnected surface waters, and 3) help achieve the Subbasin sustainability goal.
11.5.2.9 Legal Authority
California Water Code 10726.4 specifies that the GSA has the authority to implement pumping
reduction.
11.5.2.10

Estimated Costs and Funding Plan

The costs to implement pumping reductions depend on the approach to initiate a pumping reduction
program and the tools (e.g., metering and/or real-time ET) to quantitatively track the volume of
pumping reduction achieved. Costs would need to cover a plan for pumping reduction (approximately
$50,000 to $75,000), and that plan would include an estimate of the costs that may occur to enforce the
program.
11.5.2.11

Basin Uncertainty

Based on historical and current water budgets, and in consideration of the sustainable management
criteria to avoid undesirable results, the Subbasin estimated sustainable yield is 15,000 AFY. This
management action is proposed to occur when minimum thresholds are exceeded for several
sustainability indicators, including depletion of interconnected surface water. As noted above, this
management action is also proposed to be initiated following NCGSA adoption of the GSP to reduce the
uncertainty that undesirable results can be avoided, and the sustainability goal will be achieved.
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11.5.3 Management Action #3: Groundwater Ordinance and New Well Permit Conditions:
Groundwater Use Restrictions
11.5.3.1 Management Action Overview
This proposed management action includes adoption by GSA and/or Napa County of groundwater use
restrictions supported by the County Board of Supervisors in 2018 for the Northeast Napa Management
Area as part of Basin Analysis Report Addendum (LSCE, 2018). Other revisions to the County
Groundwater Ordinance and also the Water Availability Analysis guidelines (Napa County, 2015) will be
considered to align the approval of new uses of groundwater in the Subbasin with the results of the GSP
water budget results and sustainable yield analyses. The planned management action involving revisions
to the groundwater ordinance and new well permit conditions, and approved by the GSPAC, is
summarized in Table 11-10.
Table 11-10. Management Action #3 Summary: Groundwater Ordinance and
New Well Permit Conditions – Groundwater Use Restrictions
Management Action Summary
Project Type
Geographic Scope
Estimated Groundwater Offset and/or Recharge

Planned
Northeast Napa Management Area;
also Napa Valley Subbasin and beyond
the Subbasin boundaries
Approximately 1,500 AFY

11.5.3.2 Measurable Objective
As described in Section 9, significant and unreasonable depletions of interconnected surface water are
defined to occur when either one of the following two conditions materialize because of groundwater
extraction and use in the Subbasin:
Condition 1: The timing and duration of direct hydraulic connections between groundwater and
surface water along the Napa River or its tributaries overlying the Subbasin are reduced relative to
the historical conditions and impact groundwater dependent ecosystems or other beneficial users of
surface water,
Condition 2: The volume of surface water flowing in the Napa River and/or its tributaries overlying
the Subbasin is reduced relative to the historical flow or impacts groundwater dependent
ecosystems or other beneficial users of surface water.
This qualitative description of depletions of interconnected surface water establishes the objective to at
least maintain historical conditions. In consideration of the quantitative definitions of minimum
thresholds, measurable objectives, and undesirable results, the GSPAC defined the measurable objective
in a manner that would not only maintain but would improve upon historical conditions.
On October 14, 2021, the GSPAC discussed and approved the sustainable management criteria for the
sustainability indicator for depletions of interconnected surface water. The interim measurable
objective for that indicator includes a reduction in streamflow depletion corresponding to a 10 percent
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reduction in average annual historical (2005-2014) pumping. Successful attainment of pumping
reductions and/or corresponding groundwater use restrictions would increase the volume of
groundwater in storage and reduce the potential for undesirable results. The NCGSA will coordinate
with the County to develop modifications to the groundwater ordinance to achieve the measurable
objective in a manner consistent with public trust principles.
11.5.3.3 Circumstances for Implementation
On October 14, 2021, the GSPAC indicated its support for achieving a 10 percent reduction in average
annual historical (2005-2014) pumping. Efforts to initiate groundwater use restrictions as described in
the Groundwater Ordinance and Well Permit Conditions began in Fall 2021 and would be implemented
following GSP adoption by the NCGSA.
11.5.3.4 Notice to Public and Other Agencies
Proposed groundwater use restrictions would necessitate substantial public information and input to
educate non de minimis groundwater users of the need for groundwater use restrictions. Although the
NCGSA does not have authority through SGMA over de minimis groundwater users, it is anticipated that
widespread education and notices regarding the need for groundwater use restrictions will also be
indirectly considered by de minimis groundwater users.
11.5.3.5 Permitting and Regulatory Processes
Modifications to the Groundwater Ordinance and Well Permit Conditions to include pumping
restrictions for non de minimis groundwater users are unlikely to require other permitting since SGMA
provides this authority to the NCGSA. The NCGSA will follow the regulatory requirements prior to
assessing fees or implementing penalties (California Water Code 10730).
11.5.3.6 Management Action Status and Timeline for Initiation and Completion
On October 14, 2021, the GSPAC discussed and approved the sustainable management criteria for the
sustainability indicator for depletions of interconnected surface water. The interim measurable
objective for that indicator includes a reduction in streamflow depletion corresponding to a 10 percent
reduction in average annual historical (2005-2014) pumping. Steps to achieve this objective would begin
following NCGSA adoption of the GSP. During Fall 2021, efforts were initiated to update the
Groundwater Ordinance and Well Permit Conditions. Key modifications to the Ordinance and Well
Permit Conditions are proposed to align future groundwater use with the Subbasin water budget and
sustainable yield analyses conducted for the GSP. Expected Benefits and Evaluation
Similar to the above for groundwater pumping reductions, results from the modeled groundwater
pumping reduction scenario showed significant benefits to hydrologic conditions in the Subbasin
(Appendix 8A). Pumping reductions produced substantial increases in simulated groundwater storage
relative to the baseline conditions.
11.5.3.7 Evaluation of Supply Reliability
Groundwater use restrictions would: 1) support overall supply reliability, 2) contribute to maintaining or
improving interconnected surface waters, and 3) help achieve the Subbasin sustainability goal.
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11.5.3.8 Legal Authority
California Water Code 10726.4 specifies that the GSA has the authority to implement pumping
reduction.
11.5.3.9 Estimated Costs and Funding Plan
The costs to update the Groundwater Ordinance and Well Permit Conditions would be addressed by
Napa County and its budget to address ongoing planning and administrative requirements.
11.5.3.10

Basin Uncertainty

Based on historical and current water budgets, and in consideration of the sustainable management
criteria to avoid undesirable results, the Subbasin estimated sustainable yield is 15,000 AFY. This
management action is proposed to be initiated following NCGSA adoption of the GSP to reduce the
uncertainty that undesirable results can be avoided, and the sustainability goal will be achieved.
11.6 Potential PMAs
11.6.1 In-Lieu Aquifer Recharge
The NCGSA develops or incentivizes projects to enhance groundwater recharge by expanded capture
and use of surplus surface water flows in-lieu of groundwater pumping. This management action
includes verification of pumping reductions through metering and reporting of water use.
11.6.2 Groundwater Ordinance and New Well Permit Conditions: Reduce Impact on Streamflow
The NCGSA adopts well setback or well construction standards to limit direct influence of pumping on
interconnected surface waters or subregion groundwater depletion. Modifications to Napa County
groundwater ordinance requiring minimum well depth restrictions and potential well setbacks from
surface water were suggested by the GSPAC Workgroup as conditions for the permitting of new
groundwater wells. The goal of the permitting conditions would be to avoid significant and
unreasonable depletion of interconnected surface water due to groundwater extraction. Setbacks would
restrict the construction of new wells to maintain a minimum horizontal distance from streams. As part
of this Management Action, an evaluation would occur to refine the current understanding of potential
effects of groundwater extraction, using best-available data including the results of the active
production well inventory (see Section 11.7.1). Management Action implementation would identify and
consider construction and siting modifications for incorporation as part of the Napa County
groundwater ordinance in a manner consistent with public trust principles.
One modeling scenario was developed based on modifying the specified construction of existing
Subbasin agricultural wells included in the baseline Scenario A model (see Appendix 8A). Well screens
were adjusted such that the top perforation and sanitary seal depth of all agricultural wells was at a
minimum of 150 feet below ground surface. To preserve well capacity, the bottom depth of well
perforation in adjusted wells was lowered by the same amount. Of the 728 agricultural wells in the
Subbasin, the construction of 557 wells were adjusted with an average increase in depth of 43 feet.
Another modeling scenario centered on moving existing wells in the model to a set distance away from
streams to evaluate the effectiveness of setbacks on increasing low flows in interconnected surface
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water. Several minimum setback distances were considered. Based on the current configuration of
production wells, a minimum setback of 500 feet was implemented in the model. As a result, a total of
142 agricultural wells (about 20 percent) and 33 winery wells (about 18 percent) within the Subbasin
were moved.
The simulated model results showed no significant benefits to groundwater storage or streamflow
conditions in the Subbasin in response to the modeled well setback restrictions. The difference in
simulated groundwater storage between the baseline and the setback scenario is generally less than 25
AF. Simulated benefits to streams were not evident in the model results.
Simulated model results show minor benefits to groundwater storage or streamflow conditions in the
Subbasin in response to the modeled well depth restrictions. The difference in simulated groundwater
storage between baseline conditions and this model scenario is generally less than 100 AF. Groundwater
pumping when depth restrictions are implemented leads to a slight decrease in groundwater storage as
it takes slightly longer for pumping stresses to propagate upwards to the streams and more water is
removed from storage. Benefits to streams are also small. In the Napa River at the southern extent of
the Subbasin near Highway 12 where the greatest impacts would be expected, the simulated total
increases to low flows did not exceed 0.1 cfs in dry, normal, or wet years.
This potential PMA would benefit from further evaluation of the efficacy of well construction and/or
location constraints to reduce effects of pumping on interconnected surface waters.
11.6.3 Groundwater Ordinance and New Well Permit Conditions: Coordinate with Land Use
Approvals
The County and municipalities revise local codes to align future land use approvals with GSP water
budget results and sustainable yield analysis.
11.7 Supplemental Actions
11.7.1 Active Production Well Inventory
The NCGSA will coordinate with Napa County Planning, Building, and Environmental Services and other
local well permitting agencies, as necessary, to locate and document all active production wells in the
Subbasin. This entails a plan to identify and inventory wells that may produce more than 2 AFY (i.e., non
de minimis users) to improve the NCGSA’s ability to manage groundwater use in the Subbasin. The
inventory would summarize information such as:
•
•
•
•
•
•
•

Well construction and age (if known)
Groundwater use(s)
Well location in the Subbasin, including GPS coordinates and APN, and general land use
activities on the parcel and in the vicinity as known
Distance (estimated based on GPS coordinates) to surface water courses
Identification of meter (present/absent)
Identification of monitoring history (if any)
Identification of status (active, inactive, other)

LSCE TEAM

11-40

JANUARY 2022
PROJECTS AND MANAGEMENT ACTIONS

NAPA VALLEY SUBBASIN
GROUNDWATER SUSTAINABILITY PLAN

11.7.2 Tracking Impacts to Drinking Water Users Caused by Groundwater Management
The NCGSA will continue efforts to encourage reporting of water supply shortages, leveraging tools
provided by DWR, and report on finding annually and in periodic GSP Updates (required to occur at least
every five years). Based on groundwater quality monitoring at RMS wells as described in Section 9, and
other supplemental Subbasin groundwater quality monitoring as described in Section 5, the NCGSA will
evaluate water quality trends and whether basin management or the implementation of projects or
management actions are contributing to deteriorating conditions. The Office of Environmental Health
Hazard Assessment (OEHHA), through its Human Right to Water Framework and Data Tool, assigned
scores to water systems experiencing water supply vulnerability due to outages at three farmworker
housing centers in the Napa Valley. The NCGSA will coordinate with the County to seek grant funds to
support the retrofit and/or replacement of one or more of these community water systems.
11.7.3 Stakeholder Engagement and Outreach
The NCGSA will continue to implement the Stakeholder Communication and Engagement Plan adopted
by the GSA in 2020 (CONCUR, 2020).
11.7.4 Coordination with Land Use and Water Management Agencies
The NCGSA will coordinate with local agencies (County and non-County) that set land use policy and
manage water supplies in the Napa Valley Subbasin to improve sustainable groundwater management
efficacy. The NCGSA will continue to encourage participation by those same agencies in SGMA planning
and implementation efforts. The California Water Code §10726.9 requires the GSP to consider the most
recent planning assumptions stated in the general plan that pertains to the Subbasin. Additionally, per
California Water Code §10726.9, the NCGSA must undertake processes to review land use plans and
efforts to coordinate with land use planning agencies to assess activities that “potentially create risks to
groundwater quality or quantity”. Among other planning efforts, GSP implementation should be
consistent with anticipated Drought Contingency Plan recommendations.
11.7.5 Adopt Well Metering and Reporting Standards
The NCGSA will develop and adopt regulations specifying acceptable equipment, installation procedures,
reporting procedures, and related aspects necessary to implement groundwater use reporting
management actions (Water Code §10725.6 – 10725.8).
11.7.6 Model Limitations and Recommendations
As discussed during GSPAC meetings, future model refinements will increase the utility of the modeling
tool. A summary of the integrated hydrologic model limitations and recommendations for improving the
numerical model are presented below (see also Appendix 8A).
11.7.6.1 Model Limitations
Numerical groundwater models are created based on simplified assumptions used to replicate complex
natural systems. Consequently, results are generally subject to errors and limitations due to conceptual
misunderstandings of the hydrologic system and uncertainties in estimating model inputs. These
uncertainties are often due to both spatial and temporal limitations in observation data and the types of
observation data available. Key limitations identified during model development include:
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•

Groundwater extraction rates are not well constrained. Groundwater pumping is estimated
based on the residual water demand for irrigation within the landscape system derived from the
crop ET estimates based on remote sensing, which has an error of about 10%. Several factors
including rooting depths and changes in soil moisture could also influence crop water demand
leading to even larger errors (likely about 15%).

•

Reliable estimates of low flow are only available in the Napa River at the USGS gage at St.
Helena and Napa. As a result, local scale stream-aquifer interaction (particularly in tributary
streams) is not well constrained.

•

The model was constructed using the end-member approach for alluvium on the regional scale
and relatively large hydrologic zones to represent volcanic and undifferentiated basement units.
As a result, the model may not reproduce local scale conditions.

•

Estimates of hydraulic parameters are informed through fitting the model to observed water
levels and streamflow through the process of model calibration. As a result, aquifer parameter
estimates are informed by the model calibration process and not constrained by field
measurements.

•

Changes in soil moisture are not currently accounted for in the model’s Farm Process on the
presumption that soil moisture declines rapidly (less than one month scale). Anecdotal evidence
suggests that irrigation scheduling is often by soil moisture, which could influence estimates of
groundwater pumping and aquifer recharge. An assessment of soil moisture in relation to
irrigation would refine the model representation of this process.
o

The HadGEM2-ES-RCP85 global climate model (which uses DWR “Dry-Extreme Warming
(DEW)” change factors recommended for SGMA) does not project extreme drought
conditions in the Napa Valley, which could influence future planning and mitigation.

11.7.6.2 Recommendations for Model Updates and Refinement
A key advantage of numerical modeling is that, through the integration of data and hydrologic
processes, the modeling tool enables scientists and managers to identify key data gaps and limitations
more readily in the hydrogeologic conceptualization. Recommendations for data collection and model
updates and refinement are described below:
•

Estimates of measured pumping and irrigation could substantially improve the calculation of
water budget components and help better constrain estimates of sustainable yield.
Groundwater pumping is the largest outflow component of the groundwater budget and (if
measured) could be used to substantially reduce uncertainty in the water budget.

•

Enhancement of the streamflow monitoring network can be used to better estimate model
parameters and help constrain stream-aquifer interaction and estimates of stream depletion.
This should be coupled with refinements to stream properties within the model with respect to
streambed elevation and stage dependent channel geometry.

•

Aquifer test data would provide additional information to better constrain aquifer parameters
and could be readily acquired and incorporated into the model. These data can be directly
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incorporated into the parameter estimation routine through the process of regularization to
increase model certainty and reduce non-uniqueness. These measurements may also inform
further refinements in the hydrogeologic conceptualization and delineation of
hydrostratigraphic zones.
•

Soil moisture data should be evaluated to determine if the underlying assumption of excluding
soil moisture from the Farm Process is valid. Anecdotal evidence suggests that growers may rely
on soil moisture storage for long periods of time (months) to meet crop water demand during
the irrigation season. Obtaining soil moisture and irrigation scheduling from representative sites
within the Subbasin could inform future refinements to the modeling structure and approach to
better characterize irrigation amounts and scheduling.

•

Climate futures should be re-evaluated by DWR and updated to better reflect climate extremes
in the North Bay. The HadGEM2-ES-RCP85 (DWR “DEW” scenario) does not adequately project
extreme dry conditions during the climate future for the Napa Valley and should be re-assessed
following the next California Climate Change Assessment to better reflect projected extremes in
the North Bay.

11.8 Education and Collaboration
11.8.1 GSA Collaboration
Successful achievement of the sustainability goal requires strong collaboration between the NCGSA and
numerous other agencies, organizations, and stakeholders. The NCGSA expects to develop and maintain
ongoing partnerships with various constituents, particularly for the purpose of seeking grant funding,
implementing projects and management actions, and advancing education and outreach programs.
11.8.2 GSP Advisory Committee and Future Advisory Work Group
As described in Section 1, the GSPAC was expressly formed by the NCGSA to provide input to and
guidance during the development of the GSP. The GSPAC completes its responsibilities for the
development of the GSP on January 31, 2022 following approval to transmit the draft GSP to the NCGSA
for its review and adoption and then submittal to DWR by January 31, 2022. Although the GSPAC will
have completed its duties, a new advisory group will be assembled for GSP implementation. On
November 8, 2021, the GSPAC voted to advise the NCGSA to form a Technical Work Group (TWG) to
work with (GSA) staff, consultants, and the NCGSA on implementation of the GSP. The members of the
TWG will have technical expertise relevant to the GSP, as well as experience working in a collaborative
setting on public policy implementation, and the TWG will have both the responsibility and the timely
opportunity to advise the NCGSA, and the TWG will be involved with implementation of the GSP, and
include, among other things, a focus on data gaps and adaptive management.
The composition and full range of responsibilities for the new advisory group have not yet been
detailed. However, key participants may include representation from the Napa County Resource
Conservation District, vintners and grape growers’ organizations, municipal interests, California
Department of Fish and Wildlife, National Marine Fisheries Services, and others representing the
beneficial users of groundwater in the Subbasin and having the necessary technical qualifications to
serve the intended purpose to advise the NCGSA on GSP implementation. Activities of the advisory
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group include providing input on monitoring data collected during GSP implementation, vetting data
analyses particularly pertaining to data collected at representative monitoring sites, providing
information to the public about GSP implementation and the status of Subbasin sustainability, and
recommending additional data vetting and potential response actions (PMAs) to the NCGSA. The
advisory group will also provide input on monitoring data gap areas, rationale for addressing the gap
areas, and potential opportunities to coordinate monitoring efforts with other programs.
11.8.3 Watershed Information and Conservation Council (WICC)
The Napa County Board of Supervisors passed Resolution No. 02-103 on May 21, 2002, creating the
Watershed Information & Conservation Council (WICC). The WICC was chosen to represent the diversity
of Napa County’s community. The WICC’s mission is:
To improve the health of Napa County’s watersheds by informing, engaging, and fostering partnerships
within the community.
The role of the WICC is to assist the County Board of Supervisors in their decision-making process and
serve as a conduit for citizen input by gathering, analyzing, and recommending options related to the
management of watershed resources countywide. The WICC has a responsibility to publicly evaluate and
discuss matters relating to watershed restoration and resource protection activities, coordination of
land acquisition, development of long-term watershed resource management plans and programs. The
WICC also serves to provide public outreach and education, monitoring and assessment coordination,
and data management of Napa County's water and watershed resources.
As of October 25, 2021, the WICC includes 17 members and 7 alternates; the WICC members and
alternates include representatives from the Cities of Yountville, Napa, American Canyon, St. Helena and
Calistoga; representatives from the County Board of Supervisors; representatives from Napa County
Regional Park and Open Space District, Conservation Development and Planning Commission, Napa County
Resource Conservation District and Natural Resource Conservation Service; and members at large.
Through collaboration and partnerships, the WICC supports and promotes the activities of watershed
groups and organizations working within Napa County and strives to facilitate cooperation among them.
The WICC is intended to be part of the solution to watershed issues and concerns. The WICC collects and
disseminates the best possible information to aid those involved in policy and decision-making. The
WICC seeks monies and grants from foundations, private individuals, organizations, and local, state and
federal government agencies to address the financial needs to further its mission and goals.
The WICC represents one of many groups that the NCGSA will engage with for successful GSP
implementation.
11.8.4 Well Owner Outreach and Education
Ongoing outreach to well owners and other stakeholders will improve groundwater sustainability in the
Subbasin. Resource materials include:
•

“Well Owners Guide: A Guide for Private Well Owners in Napa County” (2017). This guide is
intended to make private well ownership a little easier. It is designed to: 1) alert private well
owners to the potential for contamination and the need for water quality testing; 2) introduce
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well owners to the basics of proper well construction, destruction and maintenance; and 3)
inform well owners of their responsibilities in Napa County.
•

“A Guide for Private Domestic Well Owners” (SWRCB Groundwater Ambient Monitoring and
Assessment Program, 2015). This document educates readers on well construction, water
quality testing, water quality protection, water quality treatment, and well destruction. This
document also has an extensive resource guide for private domestic well owners.

•

“Domestic Well Users and the Sustainable Groundwater Management Act” (SWRCB and DWR,
2016). This brochure summarizes SGMA and how it affects domestic well users, including GSA
powers and authorities, metering of domestic wells, and monitoring and reporting of domestic
wells.

•

“Well Owner’s Manual/Manual del propietario de pozos" (Water Systems Council, 2021). This
document provides specific guidance on well maintenance and protection, as well as additional
resources related to water supply conservation and the protection, maintenance, testing of
wells.

11.8.5 Grower Outreach and Education
An expanded grower education and outreach program is a potential supplemental action for the
Subbasin. The program could provide growers with additional educational resources that help them to
plan and implement practices that simultaneously support groundwater sustainability and maintain or
improve agricultural productivity.
While local organizations already provide education programs, additional grower education programs
could add value to other groundwater sustainability efforts during GSP implementation. Because water
management decisions affect groundwater sustainability, implementation of grower education
programs would be anticipated throughout GSP implementation, with planning efforts beginning the
first year of GSP implementation. Over time, programs would be tailored to reflect current technologies
and best practices in water management.
Implementation of these water management practices would be documented, along with estimated or
measured benefits to groundwater sustainability resulting from these practices. The grower education
program could be accomplished by the vintner and winery organizations in the Subbasin. In coordination
with the GSA, these entities could develop and distribute educational materials on topics relevant to
local agricultural practices and groundwater conditions. Grower responses to specific educational topics
would be assessed and monitored through pre- and post-workshop surveys. These surveys would be
designed to identify the extent to which growers adopt recommended practices.
Implementation of grower education activities would be expected to primarily benefit groundwater
levels, groundwater storage, and water quality. Both in-lieu and direct recharge would be anticipated to
benefit groundwater levels and groundwater storage. Encouraging growers to implement precision
nutrient management would also be expected to help manage nutrient loading in the Subbasin, with
benefits to water quality.
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11.8.6 Participation in Integrated Regional Planning
Section 3 of this GSP describes existing water management agencies and programs within the Napa
Subbasin. Implementation of the Napa Subbasin GSP will require coordination with these efforts, such
as:
•

The Integrated Regional Water Management Plans (San Francisco Bay Area Region and
Westside Sacramento Region). IRWM meetings can serve as an additional venue for
discussing implementation of the Napa Valley Subbasin GSP PMAs, and alignment with
other multi-benefit efforts.

•

Urban Water Management Planning. These plans are required every five years by the State
of California to document water supply reliability information, including: hydrology and
groundwater conditions; implications of local, state, and federal regulations; water supply
and demand conditions and projections; and other issues pertinent to each urban water
supplier that may impact water supply management.

•

Agricultural Water Management Plans. These plans are required every five years by the
State of California to report on water supply conditions; prepare a water supply and
demand balance; identify water management objectives; document a quantification of
water use efficiency; establish a drought preparedness plan; and address other issues
impacting water supply management.

•

Drought Contingency Plan (DCP) (Brown and Caldwell, 2021). A draft Drought Contingency
Plan was released in fall 2021 for public review and comment. Many components of the
DCP align with SGMA objectives. The Napa Valley DCP describes proposed projects and
mitigation actions that municipalities and the NCFCWCD will implement to balance future
water supplies and demands (see Appendix 11C).

11.9 Project Financing
Covering the costs of PMAs and general GSP implementation requires evaluating both financing and
funding sources. Financing relates to identifying sources of capital (typically bonds and bank loans) to
pay for project capital expenses. Funding relates to sources of money required to cover capital
repayment (pay back the debt financed projects) as well as project O&M, GSA administration, and other
annual expenses.
The NCGSA and project proponents will need to identify sources of financing to pay for capital projects.
This includes, but is not limited to, grants, bonds, and private bank or other low interest loans. The
NCGSA will also identify sources of funding to cover project studies/development, capital repayment,
and operating costs. Funding sources may include but are not limited to, groundwater extraction fees,
water rates, and other assessments. The funding mechanism will vary by project and the legal authority
of each proponent. A general description of how the cost of each PMA will be covered is presented with
each PMA. This section provides an overview of funding mechanisms that apply to all PMAs and GSA
operating expenses.
The methods for raising revenues described below are available to GSAs to fund projects, studies, and
operations. Groundwater extraction fees and groundwater permit fees are specifically included in the
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SGMA legislation (California Water Code 10730 et seq.), but all other revenue methods may be available
to the NCGSA, depending on the agency’s authorities under law. All methods adopted must comply with
the requirements of statute and the California Constitution.
Potential sources of financing for capital projects and studies include a range of state and federal grant
and revolving fund programs. The California Clean Water and Drinking Water State Revolving Funds
(SRFs) provide funding for planning, design, and construction of projects related to decentralized
wastewater facilities and private drinking water treatment, respectively. These sources do not cover
project operations and maintenance (O&M) costs. SRFs and state bonds are typically targeted to
particular types of projects. For example, the 2020 Proposition 68 funding for GSP projects emphasized
multi-benefit projects and projects that would provide specific benefits for disadvantaged communities.
Capital financing sources include the following options:
1. Grants and loans
a. DWR Integrated Regional Water Management grants
b. Other funding programs in Proposition 1, Proposition 68 (or future bonds) for
groundwater management
c. US Bureau of Reclamation WaterSmart Grants
d. USDA, including Natural Resources Conservation Service
e. SRFs
2. Bond issuance (depends on legal authority)
3. Private funding including environmental easements
4. Other private borrowing
Ongoing operations, monitoring, reporting, administration, and repayment of borrowed capital funds
are typically funded under alternative sources. Funding sources can include local ratepayers and other
entities that directly benefit from the ongoing operation of the project. Example sources include the
following:
1. Extraction and permit fees (California Water Code 10730(a))
2. Other funding sources that the GSA may legally adopt in accordance with statute and
subdivisions (a) and (b) of Section 6 of Article XIII D of the California Constitution (Water Code
Sections 10725, 10726.8(a), 10730.2(e), 10730.4, 10730.8, and 10754). These could include
taxes, fees and charges, benefit assessments, or fines and penalties.
3. Specific revenue methods pay for project capital, operating, administration, and other related
expenses through a local revenue stream. Specific revenue methods include:
a. Property-related taxes that are not directly related to proportionate special benefit or
cost of service
i. Ad valorem tax
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ii. Parcel tax
4. Charges and fees to cover costs related to provision of services
a. Per acre charge
b. Extraction fee – fixed, volumetric, or combination
c. Permit fee
d. Other basis consistent with Article XIII D of the California Constitution
5. Benefit assessment to cover costs of providing special benefits, such as for costs of recharge
projects
a. Agency must distinguish between general benefit and special benefit
b. Generally assessed by property tax parcel and may be calculated uniquely for individual
parcels or for categories of parcels, provided that the assessment is appropriately
related to the quantified special benefit received
The procedure to adopt new fees or assessments generally involves determining the costs to be
covered, broken out by categories that would allow apportionment among water users by either benefit
received, or cost imposed. The steps for a fee or assessment are:
1. Decide on the method or methods – fee or assessment – to use to cover costs of specific projects
or components of the overall cost of implementing and administering the GSP.
2. Determine the procedural requirements for adopting each method – for example, whether the
fee or assessment would be exempt from Constitutional voting requirements.
3. Prepare a study that relates benefits or costs to different areas and/or customer groups that may
include or be augmented by a separate rate study.
a. A benefit assessment could be used to recover the cost of a project. For example, benefits
of a recharge project might accrue differentially to the NCGSA and landowners across the
area covered by the GSP. The assessment would be in proportion to the special benefit
received (by subarea and/or user class), as calculated in the Rate Study.
b. For fees and charges (including extraction and permit fees), the Engineer’s Report would
calculate the cost of providing the service to each parcel or to categories of parcels.
Categories would be based on costs imposed on the program and could be based on
location, level of use, or other characteristics related to costs.
Under existing court interpretation, Article IIID of the California Constitution appears to limit the use of a
volumetric extraction fee as a demand management tool to ration groundwater use. A fee can only be
imposed to cover defined costs and in proportion to cost of service. A benefit assessment covers defined
costs and is assessed in proportion to special benefit received.
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The NCGSA will consider the funding/financing mechanisms for appropriateness for each GSP project.
An important consideration, and core concept for most approaches, is the allocation of project and
NCGSA costs.
An important consideration for NCGSA financing plans is the allocation of different types of costs to
entities or areas. Cost allocation is a multi-step process that determines how costs of GSP
implementation components would be spread among and recovered from entities and areas covered by
the GSP. For example, the implementation plan includes several categories of activities that must be
paid for: administration, projects and management actions, monitoring, and studies. The categories may
have their costs spread in different ways (among different entities and areas) depending on discussions
and policy decisions. Considerations would include who is responsible for a cost, who benefits from an
activity, what is fair, what is legally allowed or possible, and what are the requirements for determining
and justifying a cost allocation. Project costs are calculated as part of preliminary engineering design. For
cost-allocation purposes, costs should be expressed on a life-cycle basis, and include any in-kind
contributions (e.g., contribution of privately owned land for recharge basins). Project benefits require
additional economic analysis to monetize and allocate to individual parties. The primary project benefit
is typically groundwater (either recharge, in-lieu, or reduced pumping). However, projects can also
provide broader benefits to the Subbasin, including management to prevent other undesirable effects
such as streamflow depletion. Projects targeted to specific areas will also help the entire Subbasin stay
in compliance with SGMA and achieve goals specified in the GSP. Therefore, the specific location, design,
and size of projects affect the distribution of benefits.
Project funding and financing will consider the distribution of costs of projects (both geographically and
among categories of users) that are equitably related to costs of providing the benefits to that user or to
the benefits received. It is anticipated cost considerations would be on a project-by-project basis.
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APPENDIX 11A.
GSPAC Workgroup-Generated Options for Tools and Management
Actions
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GSPAC Workgroup-Generated Options for Tools and Management Actions
March 31, 2021
NOTE: The tools and groundwater management approaches presented in this table were developed as potential options via brainstorming and
discussion by the GSPAC Workgroup. Additional refinement, including input from the full GSPAC, feasibility assessment and evaluation of these
tools is planned to occur prior to their incorporation in the GSP as Projects and Management Actions (PMAs).
Tool

Responsible
Comments/Details
Agency
Tier 1: Tools currently being implemented or planned for immediate/early implementation, to achieve the sustainability goal for the Subbasin and
avoid the occurrence of Undesirable Results; includes voluntary approaches.
Vineyard and other agriculture water
conservation: Voluntary reduction in
vineyard and other agricultural water use
via best management practices and
verification of reduction of groundwater
use. Includes technical assistance, public
education and outreach and incentives
where possible.

Winery water conservation: Voluntary
reduction in winery water use via best
management practices and verification of
reduction of groundwater use.

GSA

GSA

Includes current practices such as:
-RCD efficiency evaluation program
-Row orientation optimization during vineyard replants, irrigation timing and scheduling
optimization, cover crops
-Monitoring tools
-Water conserving canopy
-Active and passive frost control
-Drought-tolerant rootstock, dry farming
May also include exploration and use of emerging technologies to reduce irrigation
demand and regenerative agriculture.
Requires verification of benefit to the Subbasin. This can occur via self-reporting of
groundwater use by well metering and reporting. Many vineyards are already monitoring
groundwater and surface water usage for their own purposes and for third party
certification programs. By receiving monitoring data from approximately 50-100 sites, the
GSA may be able to get a statistically valid sample of vineyard water consumption.
Includes current practices such as reduction and reuse of winery process water, flow
meters, reduced water use for landscaping and tank and barrel cleaning.
Also includes third party certification programs.

Requires verification of benefit to the Subbasin. This can occur via self-reporting of
groundwater use by well metering and reporting.
DRAFT March 31, 2021●Prepared by CONCUR, Inc.
Page 1

Tier 2: Tools that will likely be needed in the future to address anticipated reductions in groundwater supply due to climate change and other factors;
includes tools that require longer lead times or for which the impacts may not be realized for many years. Focus is on water supply augmentation.
Aquifer recharge: Recharge aquifers with
reclaimed water and/or stormwater via
on-farm recharge

GSA

Incorporate on-farm groundwater recharge into allowable stormwater best management
practices (BMPs). Apply water from the water treatment plants up valley. May include
recharge via flooded fields or infiltration basins, injection wells.
Note: to receive state grant funding, recharge projects using stormwater must be
included in a Storm Water Resource Plan (per SB 985 [2014]) and the Storm Water
Resource Plan must be incorporated into an adopted Integrated Regional Water
Management Plan.

Aquifer recharge: Recharge aquifers via
in-lieu recharge

GSA

In-lieu recharge/onsite surface water storage (surplus surface water used by groundwater
pumpers in lieu of pumping groundwater).

Expand upstream storage: develop new
storage and/or revise operation of
existing reservoirs

GSA,
agencies with
jurisdiction
over
reservoirs
GSA, County
and
municipalities

Municipalities should explore reservoir capacity increases and release water in summer
months from storage to maintain critical flows. Develop additional upstream storage.

GSA in
coordination
with County

Revise WAA to reflect the findings and Sustainable Management Criteria (e.g., minimum
thresholds, etc.) in the GSP and then apply as appropriate basin-wide and/or on a
subregion basis. WAA should be expanded to all discretionary and ministerial permits, in
all municipalities.

Expand recycled water distribution and
use
Sub-regional application of rules or
permitting requirements: Expand Water
Availability Analysis (WAA) Policy to
subareas and/or Subbasin wide)

The GSP will need to describe specific recycled water expansion projects (or steps that
the GSA will take to develop specific projects) to be consistent with PMA requirements in
GSP Regulations.

Could be incorporated as part of an update of the County’s Groundwater Conservation
Ordinance.

DRAFT March 31, 2021●Prepared by CONCUR, Inc.
Page 2

Tier 3: Tools that will restrict groundwater use in the event that Tier 1 and 2 approaches are not sufficient to ensure the avoidance of Undesirable
Results: Focus is on groundwater demand management
New well permit
requirements/conditions including
groundwater extraction limits to reduce
groundwater use and enhance reporting.

GSA/
County

Require flow meters and reporting requirements on all new wells in areas where
groundwater is being depleted to ensure that undesirable results do not occur.
Requirements should apply to appropriate categories based on type of use and volume of
use (i.e., would not apply to de minimis pumpers). 1

Subregion or basin-wide groundwater
reduction target with metering and
reporting for all wells

GSA/County

Secure voluntary
agreements/easements that enable the
fallowing of agricultural lands

GSA

Requires metering and reporting for all wells in a subregion of the Subbasin where
groundwater is being depleted or basin-wide if needed to ensure that undesirable results
do not occur. Includes subregion or basin-wide usage limits. Consider an approach that
takes into account dedicated landowner setbacks, easements along the Napa River, and
riparian enhancements.

SGMA defines “De Minimis Extractors” as “a person who extracts, for domestic purposes, two acre-feet or less per year” (CA Water Code
§10721).
1
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Appendix 11B – Checklist of PMA Implementation Considerations
This checklist is intended for pre-planning purposes prior to implementation of Napa Valley Subbasin
Groundwater Sustainability Plan projects or management actions. This checklist does not replace
California Environmental Quality Act or other local/state/federal permitting and reporting requirements
and is not meant to be all-inclusive of the parties or beneficial users or uses of groundwater that may be
impacted by the implementation of projects or management actions.
General Information
1. Location of activities (latitude/longitude):
a. Address (street number, city, county, zip
code)
2. Land Use Authority:
3. General Plan land use designation:
a. Description of land use:
b. Zoning:

Are these within 1 mile of the proposed activities? If so, list or describe the corresponding entity or site.
1. City(ies)/community(ies):
2. Disadvantaged Community(ies) per SB535
(https://oehha.ca.gov/calenviroscreen/sb535):
3. California Native American tribal affiliation(s)
and site(s) of cultural Tribal significance:
4. Community group(s):
5. Water provider(s)/utility(ies):
6. Public space(s) (e.g. parks, trails, greenbelts,
etc.):
7. Private well(s):

a. Depth of well(s):
b. Other construction information (age,
screen depths, presence/absence of
sanitary seals, etc.):
8. Public water system(s):
a. Surface water intake(s):
b. Depths of well(s):
c.

Other construction information (age,
screen depths, etc.):

9. Surface water supply(ies):
10. Known historical, archaeological,
paleontological, or unique geological
resource(s):
11. Habitat(s), including protected wetlands or
migration corridors:
12. Candidate, sensitive, or special status species:
13. Other parties that may be impacted by
activities:
14. Regulated facility sites/operations (historical
or current):
15. Contamination associated with regulated
facility sites:

Distance to Existing Monitoring Wells?
1. Locations of nearest existing monitoring wells
to proposed activities:

2. Available groundwater quality information in
vicinity of activities (e.g., GSP is a main
resource for this information):
3. Available groundwater level information in
vicinity of activities (e.g., GSP is a main
resource for this information):
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APPENDIX 11C.
Mitigation and Response Actions for the Napa Valley Drought
Contingency Plan
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Napa Valley Drought Contingency Plan
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FOLLOWING IS AN EXCERPT AS OF
NOVEMBER 2021
Mitigation and Response Actions for the
Napa Valley Drought Contingency Plan

This is a draft and is not intended to be a f inal representation
of the work done or recommendations made by Brown and Caldwell.
It should not be relied upon; consult the f inal r eport.

Mitigation and Response Actions
for the Napa Valley Drought
Contingency Plan
As part of the development of the Napa Valley Drought Contingency Plan (NVDCP), a comprehensive
search was conducted to collect documents, studies, maps, and data through conversations with
Local Agency staff, review of Local Agencies’ and regional stakeholder websites, and internet
searches to develop a list of potential mitigation and response actions (i.e., projects). The
comprehensive list of potential projects was developed to identify those projects that:
• Build long-term resiliency to drought
• Mitigate risks posed by drought
• Decrease regional vulnerabilities
• Reduce the need for drought response actions
For each identified project in Table 1, details relevant to the NVDCP effort, including project
descriptions, engaged agencies, location, cost, potential yield of water, readiness to proceed, timing,
and status of the project, were developed and compiled into an overall table of potential mitigation
and response measures. The table focuses on projects that would find ways to incorporate
conservation, bring in new water supplies, and diversify the region’s current water supply portfolio
with drought-resilient sources. These drought mitigation measures are at various stages of
implementation ranging from concept level to construction/implementation. Many of the drought
mitigation measures identified are specific projects with implementation plans; however, some are in
the concept phase and may not proceed to implementation without further study. The measures
considered in this NVDCP are based on current knowledge and the NVDCP planning objectives,
which may evolve over time.
The projects are sorted into five drought mitigation project “categories” that while individually
provide a mitigation benefit, when combined can provide for a balanced water supply portfolio to
help the region mitigate for drought impacts and risk. Drought mitigation project categories include:
• Groundwater Management: Projects that focus on aquifer storage, aquifer recovery, and
groundwater basin recharge.
• Conveyance: Projects that look to expand existing distribution systems, such as to augment
current use of recycled water.
• Storage: Projects providing storage of existing or potential new water supplies to provide for
drought resiliency through storage for future use.
• Treatment: Projects that look to expand and or upgrade existing treatment facilities.
• Operations: Projects that provide for infrastructure improvements necessary to improve
operational efficiency and flexibility.
The projects in Table 1 are summarized by mitigation category. Each of the identified projects feature
shared benefits, including reduction in regional vulnerability to drought, directly or indirectly
providing a yield of water under future conditions, and wherever possible, using existing resources,
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facilities, and infrastructure to reduce both the overall cost and the environmental footprint of the
measure.
The projects included in Table 1 are broken out into one of two stages or tracks. Certain projects
were deemed to fall under the Implementation Ready stage, which includes projects that are
thought to be well-defined and physically implementable. The Planning stage includes more conceptlevel projects and or implementable studies. This distinction is identified in Table 1 as well.
Regardless of stage designation, the Local Agencies consider the entire list of 22 measures viable
possibilities, depending on need and timing.
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List of Mitigation and Response Actions
Table 1. Drought Mitigation and Response Measures
No.

Drought Mitigation
Measure

Stage

Engaged
Agencies

Description

Reduction in Regional Vulnerability

Cost

Project Yield

Readiness to Proceed

Implementability and Timing

Groundwater Management – Aquifer storage, aquifer recovery, and groundwater basin recharge.

1

2

3

Aquifer Storage and
Recovery

Indirect Potable Reuse
(IPR) via Groundwater
Recharge (GWR) or
Surface Water
Augmentation (SWA)

Integrated Water Supply
Wells

Planning

Planning

Planning

All DCP Task
Force Agencies

This project concept applies to all agencies in the Napa Valley.
The project would look to inject raw water into the Napa Valley
groundwater subbasin for later recovery and use. The source water
would be excess raw from each respective agency during winter
and spring seasons. Stormwater could also potentially be utilized
as a viable source. Injection wells would introduce the water into
the aquifer for later extraction at the same site during dry months
or emergency situations. Specific locations for injection or
spreading and recovery will need to be identified and evaluated.

This project would use available water
during winter months to meet summer
month demands. This project has low
vulnerability to climate change impacts to Capitol: TBD
water supply and demand since the project
uses excess water during winter and spring O&M: TBD
seasons for aquifer recharge and
augmenting water supply during the highdemand summer months.

All DCP Task
Force Agencies

This project concept would explore the capability to increase the
region’s water supply through IPR. This reuse concept is
characterized by use of an environmental buffer prior to becoming
a potable water supply. IPR can be accomplished through GWR
via surface spreading, GWR via direct injection, or SWA.
Permitting requirements differ across specific types of IPR. In
many cases, these differences are linked to the existence and size
of an environmental buffer. As the buffer diminishes in size,
regulatory requirements for other project components increase.
Environmental buffers provide myriad benefits—less stringent
wastewater and advanced water purification facility treatment
requirements (due to the attenuation of contaminants in the
environment), dilution to minimize potential chemical
contaminant peaks, and/or decreased monitoring requirements
due to increased response time.

Project would help augment existing
Capitol: TBD
surface water and/ or groundwater
supplies. It would establish a drought-proof O&M: TBD
water supply for the region.

All DCP Task
Force Agencies

This project concept would look to assess the feasibility of
developing and integrating groundwater wells to augment local
water supply and imported water in a way that does not impact
other groundwater users.

Project would help augment existing
surface water and/or groundwater
supplies.

Capitol: TBD
O&M: TBD

TBD

TBD, early conceptual level
for discussion. Would need
to coordinate with the
TBD
Napa GSA and the Napa
Valley GSP to assess
project feasibility.

TBD

TBD, early conceptual level
for discussion. Would need
to coordinate with the
TBD
Napa GSA and the Napa
Valley GSP to assess
project feasibility.

TBD

TBD, early conceptual level
for discussion. Would need
to coordinate with the
TBD
Napa GSA and the Napa
Valley GSP to assess
project feasibility.
The City of American Canyon is currently
awaiting Integrated Regional Water
Feasibility-level design
Management (IRWM) funds to begin
(NBWRP). Level of analysis constructing a reduced version of this project.
satisfies CEQA and NEPA Completing the remaining portions of the
requirements.
project will be determined based on available
public and developer funding and clear need
for the infrastructure.

Conveyance – Expansion of existing distribution systems to augment current use of recycled water.

4

Phase 1 Recycled Water
Distribution System
Expansion

American
Implementation
Canyon, Napa
Ready
County

The City of American Canyon identified several pipeline
extensions of the existing recycled water system to deliver
recycled water to existing landscaping and industrial users on
This project would efficiently use existing
potable water and convert them to recycled water for non–potable assets and extend the existing system to
uses. Phase 1 expansion includes six recycled water pipeline
increase the distribution of recycled water.
extensions located within existing built roadways and new
roadway projects.

5

Phase 2 Recycled Water
Distribution System
Expansion

American
Implementation
Canyon, Napa
Ready
County

Like Phase 1, this project includes additional pipeline extensions
This project would efficiently use existing
from the existing recycled water system. These pipelines would be
assets to increase the distribution of
implemented after the Phase 2 Treatment Plant Upgrades
recycled water.
described below for Project No. 13.

6

Milliken-Sarco-Tulocay
Northern Loop

This project would include constructing 26,100 LF of pipelines,
Implementation NapaSan, Napa
primarily located within existing roads, to expand the existing
Ready
County
NapaSan recycled water distribution system.

Expanding the recycled water distribution
system would allow NapaSan to supply
recycled water to more customers, thereby
reducing reliance on groundwater.

Capitol: $3.1M
O&M: $0.03M

102 AFY. The customer demands
associated with these extensions would be
met directly from the WRP during the peak
month. No seasonal storage would be
needed.

Capitol: $2.9M
O&M: $0.03M

25 AFY. The customer demands associated
with these extensions would be met directly
from the WRP during the peak month. No
seasonal storage would be needed.

Feasibility-level design
(NBWRP). Level of analysis
satisfies CEQA and NEPA
requirements.

Conceptually, the project is ready to proceed.
Funding and clear identified need for the
recycled water will determine project timing
and implementability.

Capitol: $7.6M
O&M: $0.05M

350 AFY of recycled water available for
reuse based on the full looped system
distributing up to 2,000 AFY.

Feasibility-level design
(NBWRP). Level of analysis
likely satisfies CEQA and
NEPA requirements.

Conceptually, the project is ready to proceed.
Funding and clear identified need for the
recycled water will determine project timing
and implementability.
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Table 1. Drought Mitigation and Response Measures
No.

7

Drought Mitigation
Measure
Milliken-Sarco-Tulocay
Eastern Extension

Stage

Engaged
Agencies

Description

Reduction in Regional Vulnerability

Like the Northern Loop, expanding the
This project consists of constructing 14,500 LF of pipelines to
recycled water distribution system would
Implementation NapaSan, Napa extend the existing NapaSan recycled water distribution system to
allow NapaSan to supply recycled water to
Ready
County
the east. Pipelines would primarily be located within existing
more customers, thereby reducing reliance
roadways.
on groundwater.

Cost

Project Yield

Readiness to Proceed

Implementability and Timing

Capitol: $4.1M
O&M: $0.03M

150 AFY of recycled water available for
reuse based on the full looped system
distributing up to 2,000 AFY.

Feasibility-level design
(NBWRP). Level of analysis
likely satisfies CEQA and
NEPA requirements.

Conceptually, the project is ready to proceed.
Funding and clear identified need for the
recycled water will determine project timing
and implementability.

Conceptually, the project is ready to proceed.
Funding and clear identified need for the
recycled water will determine project timing
and implementability.

Storage – Development of storage facilities used to store winter effluent for summer use and or optimize daily recycled water supply.

8

9

10

11

12

Additional Soscol WRF
Covered Storage

The project consists of constructing a 10-AF operational storage
Implementation NapaSan, Napa pond at the Soscol WRF to store tertiary filtered and disinfected
Ready
County
recycled water that would be used to meet daily peak customer
demands.

The additional storage would increase
operational flexibility, thereby increasing
the availability of recycled water,
particularly in the high demand summer
irrigation periods.

Capitol: $2.9M
O&M: $0.04M

240 AFY of additional recycled water
available for reuse based on the ability to
fill and empty the storage tank at least
once a week during the irrigation season.

Feasibility-level design
(NBWRP). Level of analysis
satisfies CEQA and NEPA
requirements.

Napa State Hospital
Storage Tank

The project consists of a new 5-million-gallon operational storage
tank. The storage tank would be located at approximately 270
Implementation NapaSan, Napa feet above sea level to assist with pressure and peak demands in
Ready
County
the MST recycled water distribution system. Pipelines would be
constructed to connect the existing recycled water transmission
main to the storage tank located near the Napa State Hospital.

The project would increase availability of
recycled water during high demand periods Capitol: $7.4M
and improve operation of the existing
O&M: $0.07M
recycled water distribution system.

429 AFY of additional recycled water
available for reuse based on the ability to
fill and empty the storage tank at least
once a week during the irrigation season.

Implementation considerations include funding
Feasibility-level design
and the need for land acquisition and right-of(NBWRP). Level of analysis
way access for pipeline segments and the
satisfies CEQA and NEPA
storage tank, which would need to be located
requirements.
on land that is not owned by NapaSan.

NapaSan Seasonal
Storage

This project would involve potentially raising the level of the
Implementation NapaSan, Napa
existing levees at the Soscol WRF or constructing new seasonal
Ready
County
storage ponds at the Somky Ranch Site or Jamison Ranch Site.

This project would allow for increased
secondary effluent storage from the Soscol
WRF during the winter to increase the
availability of tertiary-treated recycled
water supply in the summer.

Capitol: $7.4M $30.4M
O&M: $0.09M $0.23M

300 to 1,100 AFY of additional recycled
water available for reuse based on the
ability to fill the seasonal storage pond in
the winter to provide additional recycled
water to meet peak summer demands.

Feasibility-level design
(NBWRP). Level of analysis
likely satisfies CEQA and
NEPA requirements.

Conceptually, the project is ready to proceed.
Funding and clear identified need for the
recycled water will determine project timing
and implementability.

Purchase of the lake would provide a new
source of water supply and storage.

Estimates suggest
the lake would
cost $20M to
$30M to
Based on the City of Vallejo’s UWMP, Lake
purchase, but this
Curry has a storage capacity of 10,700 AF
does not account
and a safe yield of 3,750 AFY.
for additional
costs needed for
conveyance
infrastructure.

TBD

TBD

TBD

TBD

Lake Curry Purchase
(Vallejo Lakes System)

Implementation All DCP Task
Ready
Force Agencies

Sites Reservoir Allocation Implementation All DCP Task
Purchase
Ready
Force Agencies

This project would involve the purchase of Lake Curry. The lake is
the largest lake in the Vallejo Lakes System and is located in
southern Napa County. It was used as a water supply source for
the City of Vallejo as well as customers in the Lakes area until the
early 1990s, but closure of the Gordon Water Treatment Plant at
Lake Curry meant that water could no longer be pumped and
treated from the lake. The lake and the surrounding land are
owned by the City of Vallejo.

The City of
American Canyon
This project would explore the possibility of potentially buying
recently
additional storage at the new Sites Reservoir. The City of
Purchase of Sites Reservoir allocation
purchased a
American Canyon recently purchased a 2,000-AFY allocation. This would provide a new source of water supply 2,000-AF
project would explore the opportunity to buy more storage for the and storage.
allocation for
benefit of the entire Napa Valley region.
$1.2M. This
equates to $600
per AF.

TBD
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Table 1. Drought Mitigation and Response Measures
No.

Drought Mitigation
Measure

Stage

Engaged
Agencies

Description

Reduction in Regional Vulnerability

Cost

Project Yield

Readiness to Proceed

Implementability and Timing

Capitol: $6.0 M
O&M: $0.1 M

168 AFY. The proposed upgrades would
greatly benefit existing and new recycled
water customers by reducing the
concentration of effluent total dissolved
solids and providing the necessary facilities
for concentrate disposal through modified
evaporation ponds.

Feasibility-level design
(NBWRP). Level of analysis
satisfies CEQA and NEPA
requirements.

Conceptually, the project is ready to proceed.
Funding and clear identified need for the
recycled water will determine timing and
implementability of the project.

This project would efficiently use existing
assets to increase recycled water supply.

Capitol: $2.2 M
O&M: $0.27 M

571 AFY of additional tertiary recycled
water available for reuse based on the
additional peak production of 1.7 mgd,
providing an average annual production of
0.51 mgd.

Feasibility-level design
(NBWRP). Level of analysis
satisfies CEQA and NEPA
requirements.

Conceptually, the project is ready to proceed.
Funding and clear identified need for the
recycled water will determine timing and
implementability of the project.

The proposed study would look at evaluating the viability of
Napa, American
incorporating purified water into the region’s water supply
Canyon,
portfolio through raw water augmentation and treated water
NapaSan
augmentation.

Production of purified water would
establish a drought-proof water supply for
the region.

Studies like this
are typically
conducted for
$500 K.

TBD

This study could start
immediately based on
existing information.

This study could start immediately. Similar
studies typically take 9 to 12 months to
complete.

Calistoga, Napa This project would look to assess mitigation strategies to help
County
Calistoga reduce Boron concentrations in its effluent.

Existing Boron levels limit the amount of
recycled water that is used by the local
vineyards. By reducing the amount of Boron Capitol: TBD
in its effluent, Calistoga would be able to
increase recycled water use and reduce the O&M: TBD
amount of effluent that is discharged into
the Napa River.

TBD

TBD

TBD

The project would create an “up-valley
pressure zone” designed to emulate the
pressure created when the City of Napa’s
Hennessey WTP is running. This “up-valley
pressure zone” would provide Napa with
more operational control and consistent
up-valley pressure no matter which supply
Napa wants to feed the up-valley agencies
from.

The pump station would help improve the
Design is complete. Level
reliability of the water being supplied Napa of analysis satisfies CEQA
to both Calistoga and St. Helena.
and NEPA requirements.

Ready to proceed to construction. Funding will
likely determine project timing and
implementability.

Treatment – Expansion and or upgrades of existing treatment facilities.

American
Implementation
Canyon, Napa
Ready
County

This project would include facility upgrades at the existing
This project would efficiently use existing
American Canyon WRF to increase tertiary treatment process to
assets to increase recycled water supply.
improve water quality for existing and future recycled water users.

13

WRF Phase 2 Treatment
Plant Upgrades

14

Soscol WRF Phase 2
Implementation NapaSan, Napa, The project would include facility upgrades at the existing Soscol
Treatment Plant Upgrades Ready
Napa County
WRF to increase tertiary treatment capacity by 1.7 mgd.

15

Purified Water Feasibility
Study

16

Mitigation Strategies for
Boron Reduction

Planning

Planning

Operations – Infrastructure improvements that improve operational efficiency and flexibility.

17

18

19

Calistoga,
Dwyer Road Pump Station Implementation
Napa, St.
Project
Ready
Helena

Dunaweal Pump Station
Replacement Project

Putah South Canal
Intertie

The Dwyer Road Pump Station Project is a joint project supported
by the cities of Napa, Calistoga, and St. Helena. The project
entails reinstating and upgrading the existing brick pump station
building, roof, and associated utility system. The facility was
historically used as a pumping facility and a flow control station
depending on operations and the direction of water flow in the
potable drinking water system.

Capitol: TBD
O&M: TBD

This project is looking to design a new pump station capable of
Implementation
providing redundancy and increase supply, while also improving
Calistoga, Napa
Ready
the current operation and resiliency of Calistoga’s critical water
infrastructure from flooding, wildfire, and other hazards.

Project improvements would lessen the
chance of critical water pumping
Capitol: TBD
infrastructure failure in the event of flood
and improve water supply for wildfire,
O&M: TBD
thereby ensuring adequate water resources
for Calistoga.

The pump station would help improve the
reliability of the water being supplied by
Napa. This portion of supply accounts for
more than 60% of Calistoga’s total water
supply.

Currently undergoing 30%
design.

Project is currently undergoing 30% design and
will likely proceed with final design and
ultimately construction.

Project would involve installing a pipeline connecting the Putah
South Canal of the Solano Project to the NBA of the SWP to
provide an urgent water supply to Napa Valley agencies.

The intertie would afford agencies in the
Napa Valley access to water supply from
Capitol: TBD
the Solano Project during emergency
situations, such as a salinity gradient issue O&M: TBD
or pipeline/pump station failure.

TBD; during the last drought there were
talks to transfer up to 10,000 AF.

Would need to engage
Solano County Water
Agency to establish a more
permanent agreement.

Conceptually, the project is ready to proceed.
Funding and clear identified need for the
intertie will determine project timing and
implementability.

Implementation All DCP Task
Ready
Force Agencies

5
Napa Valley DCP Mitigation and Response Actions.docx

Mitigation and Response Actions

Napa Valley DCP

Table 1. Drought Mitigation and Response Measures
No.

20

21

22

Drought Mitigation
Measure

North Bay Aqueduct
Expansion

Regional Water
Conservation Program

Integrated Supply and
Operations Study

Stage

Engaged
Agencies

Description

Reduction in Regional Vulnerability

Cost

All DCP Task
Force Agencies

DWR completed an engineering study to evaluate alternatives for
increasing NBA capacity to meet current obligations and
projected demands. One of the main alternatives consists of
parallel pipelines from Barker Slough to the Travis tank and from
Cordelia Forebay to Napa.
One other alternative would be to relocate the NBA intake from
Barker Slough to the Sacramento River to improve the quality of
the raw water delivered through the NBA. This alternative would
still require modifications, like the parallel pipeline concept
described above, to increase capacity.

The proposed improvements would afford
the region more conveyance capacity and
thus enhanced access to their imported
water supplies.

Implementation All DCP Task
Ready
Force Agencies

A RWCP would help water utilities in the Napa Valley work
together to help their customers use water efficiently and to meet
BMPs for urban water conservation. Elements of an RWCP could
include public outreach campaigns, outreach materials and
conservation devices, and community events and workshops.

The RWCP would lead regional water
conservation efforts and provide the public Capitol: TBD
with consistent messaging and useful tools
O&M: N/A
designed to ensure efficient use of Napa
Valley water resources.

Planning

Planning

All DCP Task
Force Agencies

By finding ways to optimize existing water
supply and integrate new ones, the region
could dramatically reduce the vulnerability
of individual communities to future
Acknowledging that current hydrologic conditions result in the
droughts.
basin as a whole having sufficient water supply but that it is not
always available to those who need it, an integrated study would From an operations standpoint, having a
examine operational flexibilities and opportunities throughout the better understanding of a reservoir’s firm
system as a whole.
yield (i.e., the amount of water a reservoir
can reliably supply during a drought)
affords agencies an opportunity to better
plan for future drought.

Capitol: $125 M
(capacity
improvements);
$155 M (intake
relocation)
O&M: TBD

Studies like this
are typically
conducted for
$500 K.

Project Yield

Readiness to Proceed

Implementability and Timing

Would increase actual NBA conveyance
capacity.

DWR completed an
engineering study to
evaluate alternatives. No
further action has been
taken.

Would help conserve water during drought
conditions.

All agencies in Napa Valley
Conceptually, the program is ready to proceed.
have existing water
conservation programs.

The aim would be optimization of available
water, not necessarily an increase in total
combined yield.

This study could start
immediately based on
existing information.

TBD

This study could start immediately. Similar
studies typically take 9 to 12 months to
complete.

TBD = To be determined.
N/A = not available.
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