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Dear Mr. Altare:
Napa County appreciates the California Department of Water Resources’ (DWR’s) efforts to
implement the Sustainable Groundwater Management Act (SGMA), enacted in September 2014,
and the companion Emergency Groundwater Sustainability Plan (GSP) Regulations (2016).
To demonstrate Napa County’s historical and future commitment to sustainable groundwater
management consistent with SGMA, the County submitted an Alternative Plan (Alternative): Napa
Valley Groundwater Sustainability: A Basin Analysis Report for the Napa Valley Subbasin on
December 16, 2016. DWR completed an Alternative Assessment Notification Letter and Staff
Report dated July 17, 2019, which tentatively recommended not approving the Alternative.
The County would like to take this opportunity to respond to DWR’s tentative recommendation
and offer additional clarification of the Alternative. Furthermore, the County also appreciates the
comment period extensions approved by DWR, as well as the receptiveness to clarifications of the
Alternative content and DWR staff interpretations of technical content where applicable.
Please find enclosed the County’s Global and Technical Responses to DWR’s Staff Report. The
County believes its submitted Alternative meets the SGMA requirements to provide for
continued sustainable groundwater management of the Napa Valley Subbasin.
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Napa County requests that DWR approve the Alternative on the condition that such approval
will be revisited at the review of the Alternative update to ensure the Napa Valley Subbasin
continues to be actively managed as a functional equivalent to a GSP.
Regards,

Steven Lederer
Director
Department of Public Works

Patrick Lowe
Natural Resources Conservation Manager
Groundwater Sustainability Program
Department of Public Works

cc:
Karla Nemeth, Director, DWR
Taryn Ravazzini, Deputy Director, SGMA/DWR
Steven Springhorn, SGMA/DWR
Ryan Gregory, Chair, BOS, Napa County
Diane Dillon, Vice-Chair, BOS, Napa County
Minh Tran, CEO, Napa County
Vickie Kretsinger Grabert, LSCE
Valerie C. Kincaid, O&P LLP

Enclosure:
Global and Technical Responses to DWR July 17, 2019 Staff Recommendation
Regarding the Napa Valley Subbasin Alternative

Responses to the July 17, 2019 Alternative Assessment Staff Report and
Notification Letter from DWR Regarding the Napa Valley Subbasin
Groundwater Sustainability Plan Alternative
Napa County (County) reviewed the Department of Water Resources (DWR) Alternative
Assessment Notification Letter and Staff Report (Staff Report) dated July 17, 2019 in response
to the Napa Valley Subbasin Alternative 1 (Alternative) which was submitted to DWR on
December 16, 2016. As the Staff Report is the first substantive feedback provided by DWR on
the Alternative since the submittal in December 2016, the County appreciates the opportunity to
provide this response in the interest of clarifying how the Alternative meets the requirements of
the Sustainable Groundwater Management Act 2 (SGMA) and the Groundwater Sustainability
Plan (GSP) regulations 3. The County also appreciates DWR’s willingness to receive comments
on its pending review as indicated in the Staff Report.
The County agrees with DWR’s statement in the Staff Report that the assessment of
alternatives should be “focused on the ability of an alternative to satisfy the objectives of
SGMA”. 4 The sustainable yield analysis and sustainability criteria presented in the Alternative
were developed consistent with the County’s understanding of SGMA objectives at the time of
submittal in 2016. The County believes the analysis of basin conditions and sustainable yield
presented in the Alternative and the sustainability criteria that the Alternative establishes are
consistent with the objectives of SGMA and the stated intent of the Legislature. As noted in the
Staff Report, the Alternative and associated technical studies are “based on the best available
information and best available science, and … the conclusions in the reports are scientifically
reasonable”. 5
The County disagrees with the Staff Report’s interpretation of the requirements for
alternatives. The County firmly believes the Alternative demonstrates the sustainable
management of groundwater resources in the Napa Valley Subbasin (Subbasin) for a period of
at least 10 years, consistent with the requirements of Water Code Section 10733.6(b)(3), and
that the Alternative describes the County’s approach to providing for continued sustainable
groundwater management, which is the objective of SGMA.
Since December 2016, as DWR has provided more guidance to agencies implementing
SGMA, the County has continued to refine aspects of the Alternative consistent with the more
recent DWR guidance on the interpretation of the GSP regulations. Also, during that time, the
County has continued to implement SGMA in the Napa Valley Subbasin consistent with

1

Napa Valley Groundwater Sustainability: A Basin Analysis Report for the Napa Valley
Subbasin (2016), including thirteen appended documents and key references described in
Table 1-1.
2
CA Water Code Division 6, Part 2.74
3
California Code of Regulations (CCR) Title 23, Division 2, Chapter 1.5, Subchapter 2
4
Alternative Assessment Staff Report, p. 5; related language on pp. 4, 8, and 9
5
Alternative Assessment Staff Report, p. 24
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management actions and recommendations presented in the Alternative and in furtherance of
its active role in managing groundwater resources since 1991. 6
Through the following responses to the Notification Letter and Staff Report, the County
seeks to provide DWR with the clarification requested in its July 17 Notification Letter and to
continue the exchange of information regarding preparation and review of the Alternative and
SGMA implementation for the Napa Valley Subbasin that the County has consistently pursued
for over three years. Concurrently, the County continues to track, analyze, and document basin
conditions relative to the sustainability criteria, as demonstrated in two SGMA Annual Reports
submitted to DWR since 2017 and the 2018 Napa Valley Subbasin Alternative Amendment. 7,8,9
Subsequent sections of this document provide responses to primary (global) comments
made in the Staff Report and the Notification Letter. These Global Comment Responses clarify
information already provided in the Alternative and explain how the Alternative meets the
objectives of SGMA. The global responses are followed by detailed responses to other technical
comments provided in the Staff Report (Attachment A). Although not required or necessary, the
County has additionally included a section describing enhancements to the Alternative to be
incorporated as part of the first 5-year Update due by January 1, 2022 (see Attachment A).

6

Napa Valley Subbasin Basin Analysis Report (2016), Section 9, Appendix I, and key reference
in Table 1-1 (Task 5 Technical Memorandum; LSCE, 2011)
7
Napa County Groundwater Sustainability: Annual Report – Water Year 2017 (2018)
8
Napa County Groundwater Sustainability: Annual Report – Water Year 2018 (2019)
9
Napa Valley Groundwater Sustainability, Northeast Napa Management Area: An Amendment
to the 2016 Basin Analysis Report for the Napa Valley Subbasin (2018)
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Global Comment Response A - Requirements of Section 10733.6(b)(3)
SGMA defines an alternative as: (1) a plan developed pursuant to SGMA requirements;
(2) management to an adjudication action; or (3) an analysis of basin conditions that
demonstrates that the basin has operated within its sustainable yield over a period of at least 10
years (see excerpt below). In reviewing the legislation, Napa County considered the following:

10

•

The County’s commitment to groundwater management, including for the Napa Valley
Subbasin, since at least 1991 and the County’s active role in monitoring groundwater
conditions since the mid-1960s.

•

Formation of the Watershed Information & Conservation Council (WICC) in 2002.
Comprised of 17 members, the WICC includes elected officials from the County and
cities, representatives from the County’s various communities, including environmental,
agricultural, and other stakeholders. WICC members represent the entire county and
the watersheds including surrounding groundwater basins and subbasins in the county.

•

Accelerated efforts since the 2008 General Plan update to “Conserve, enhance and
manage water resources on a sustainable basis to attempt to ensure that sufficient
amounts of water will be available for the uses allowed by this General Plan, for the
natural environment, and for future generations.” 10

•

Formation of the Napa County Board of Supervisors (County BOS) appointed 15member Groundwater Resources Advisory Committee (GRAC) in 2011 and final GRAC
recommendations to the County BOS in 2014, including the development of a
sustainability goal 11 and objectives before SGMA was enacted, with some GRAC
members continuing to serve on the WICC since completion of the three-year GRAC
term.

•

The County’s investment in seven years (2008 – 2014) of technical groundwater studies
preceding SGMA; these studies were aligned with the technical information now
required by the GSP regulations, including the requirements for GSPs and functionally
equivalent Alternatives.

•

Decades of observed stable groundwater levels and groundwater quality in the Napa
Valley Subbasin. 12

•

Conditions documented in the Napa Valley Subbasin, including the shallow groundwater
table with depths to groundwater ranging from 5 to 35 feet, the low irrigation
requirement for vineyards that comprise the major land use type and source of applied

Napa County 2008 General Plan Update, Goal CON-10
Napa Valley Subbasin Basin Analysis Report (2016), Section 7 and Appendix A
12
Napa County Groundwater Conditions Report (2011)
11
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water demand in the Subbasin, a hydrogeologic setting conducive to recharge, and that
the “Napa Valley Subbasin remains full overall.” 13
•

The absence of basin-wide adverse effects based on the County’s studies and historical
reports and studies by others, including DWR.

These factors supported the County BOS decision to develop and submit the Napa
Valley Subbasin Alternative under Section 10733.6(b)(3). This decision was based on the
requirement that DWR would evaluate basin conditions, not previous management actions. This
section requires the alternate to include “an analysis of basin conditions that demonstrates
that the basin has operated within its sustainable yield over a period of at least 10 years”
(emphasis added). 14
California Water Code Division 6, Part 2.74, Chapter 10, Section 10733.6
(a) If a local agency believes that an alternative described in subdivision (b)
satisfies the objectives of this part, the local agency may submit the alternative to
the department for evaluation and assessment of whether the alternative satisfies
the objectives of this part for the basin.
(b) An alternative is any of the following:
(1) A plan developed pursuant to Part 2.75 (commencing with Section 10750) or
other law authorizing groundwater management.
(2) Management pursuant to an adjudication action.
(3) An analysis of basin conditions that demonstrates that the basin has operated
within its sustainable yield over a period of at least 10 years. The submission of
an alternative described by this paragraph shall include a report prepared by a
registered professional engineer or geologist who is licensed by the state and
submitted under that engineer’s or geologist’s seal.

The analysis of basin conditions in the Napa Valley Subbasin Alternative
demonstrates that the basin has operated within its sustainable yield over a period of at least 10
years. The County chose to prepare an “analysis of basin conditions” alternative in recognition
of all of the above effort and also based on the intent of the Legislature, including (Section
10720.1):
•

13
14

To provide for the sustainable management of groundwater basins.

Napa Valley Subbasin Basin Analysis Report (2016), p. 135
CA Water Code § 10733.6(b)(3)
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•

To establish minimum standards for sustainable groundwater management.

•

To avoid or minimize subsidence.

•

To improve data collection and understanding about groundwater.

•

To manage groundwater basins through the actions of local governmental agencies to
the greatest extent feasible, while minimizing state intervention to only when necessary
to ensure that local agencies manage groundwater in a sustainable manner.

These expressly stated intentions are focused on actions related to the future condition
of the State’s groundwater basins; these statements do not reflect an expectation of what
entities should have done more than 10 years prior to January 1, 2017, particularly with respect
to the establishment of “minimum standards for sustainable groundwater management”.
Unlike the County, DWR seems to be interpreting Section 10733.6(b)(3) to require much
more than an analysis of basin conditions. Instead of focusing the Alternative evaluation on the
basin conditions, it appears DWR may be interpreting Section 10733.6(b)(3) to require
functional equivalence of a groundwater sustainability plan. The Notification Letter (see excerpt
below) states that “two factors are central to the [staff recommendation]: the apparent lack of
thresholds or other objective criteria that would have defined sustainable groundwater
management practices for the subbasin, and an apparent lack of evidence that the subbasin
was deliberately managed to any defined standards” (emphasis added). 15 The Staff Report
includes similar language that “An alternative based on a demonstration that the basin has
operated within its sustainable yield over a period of at least 10 years may be approved based
on information that demonstrates that objective criteria defining operating standards that
governed groundwater management for the basin were established and consistently
achieved.” 16

15
16

Notification Letter, p. 1
Alternative Assessment Staff Report, p. 5
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“Multiple factors contribute to the staff recommendation, but two factors are
central to the outcome: the apparent lack of thresholds or other objective criteria
that would have defined sustainable groundwater management practices for the
subbasin, and an apparent lack of evidence that the subbasin was deliberately
managed to any defined standards….
The staff recommendation centers on the evaluation that the County did not
establish and operate the subbasin to thresholds or objective management criteria
for a period of at least 10 years prior to the adoption of SGMA and, because of
that, nothing constrains the definition of “sustainable yield” for the subbasin.”
-

DWR Notification Letter dated July 17, 2019

Nowhere does SGMA require that Napa County prove that it has “deliberately
managed,” “successfully managed” or even “has operated” the Subbasin to standards
established 10 years ago. Section 10733.6(b)(3) requires approval of the Alternative so long as
the analysis of conditions “demonstrates that the basin has operated within its sustainable yield
over a period of at least 10 years.”
By requiring “deliberate management” and “objective criteria defining operating
standards that governed groundwater management,” DWR redefines an “analysis of basin
conditions” using standards that do not appear in Water Code Section 10733.6(b)(3) and
standards that are inconsistent with Water Code requirements that existed prior to SGMA.
The Legislature described an analysis of basin conditions as one “that demonstrates that
the basin has operated within its sustainable yield over a period of at least 10 years.” 17 SGMA
does not require an alternative demonstrate the basin was “deliberately managed” rather
Section 10733.6(b)(3) calls for demonstrating that the basin has operated within its
sustainable yield. In plain language, the Legislature specified that an alternative
submitted as an analysis of basin conditions must show how the basin has functioned or
how the basin has behaved. Section 10733.6(b)(3) does not require “objective criteria defining
operating standards that governed groundwater management,” as the Staff Report asserts.
Section 10733.6(b)(3) uses the term “sustainable yield,” which is defined in SGMA. It is
unreasonable for DWR to require an alternative demonstrate the basin was managed in 2007 to
meet definitions created for the first time in 2014.
If Section 10733.6(b)(3) required demonstration that a basin was managed to the six
sustainability indicators identified in SGMA, using minimum thresholds or other identified
management actions, no alternative could be successful as the requirements of SGMA could
17

CA Water Code § 10733.6(b)(3)
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not be predicted. Further, under the requirements that DWR staff are attempting to read into
SGMA, this would not be called an alternative at all, but rather would simply be a plan that
complies with the requirements of SGMA. In that case, the basin would submit the GSP not as
an alternative, but as a Plan.
With respect to the Napa Valley Subbasin Alternative, it is more reasonable to infer from
Section 10733.6(b)(3) that the Legislature was interested in an analysis of basin conditions to
demonstrate that the conditions were sustainable over a long period (at least 10 years) and that,
through all the other requirements contained in SGMA and the GSP regulations for an
Alternative to a GSP, sustainability criteria would be developed and presented in the Alternative
to ensure that the Subbasin would remain sustainable. It is unreasonable to invoke a definition
of sustainable yield that encompasses all of the newly defined sustainability criteria and require
that the County was “deliberately managing” the Napa Valley Subbasin to those criteria more
than 10 years prior to the adoption of SGMA.
The Alternative includes an analysis of basin conditions that demonstrates that the
Subbasin has operated within its sustainable yield over a period of 28 years. In addition to this
demonstration, the Alternative also presents new SGMA sustainability criteria, including the
sustainability goal, undesirable results, measurable objectives, and minimum thresholds. These
sustainability criteria were considered when assessing whether Subbasin conditions had been
sustainable over the 28-year analysis period. As per the intent of the Legislature (Section
10720.1) and the County BOS approval of the Alternative including the sustainability goal, the
County continues to track, analyze, and document basin conditions relative to the sustainability
criteria, as demonstrated in two SGMA Annual Reports submitted to DWR since 2017 and the
2018 Napa Valley Subbasin Alternative Amendment. The County’s response to the SGMA
requirements is consistent with the objectives of SGMA and the spirit and intent of the
Legislature.
Summary:
•

The Napa Valley Subbasin Alternative was prepared consistent with the plain
language of SGMA (Water Code Section 10733.6(b)(3)) as “an analysis of basin
conditions that demonstrates that the basin has operated within its sustainable
yield over a period of at least 10 years” (emphasis added).

•

No groundwater management legislation prior to SGMA and the GSP regulations
required any determination of basin conditions, sustainability indicators, quantifiable
measures of sustainability, or reporting.

•

SGMA introduced new terms to the Water Code, including sustainable yield and
undesirable results. The GSP regulations also brought new terms to the Water Code,
including sustainability indicator and minimum threshold.
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•

The Staff Report introduces language such as “deliberately managed” and “objective
criteria defining operating standards that governed groundwater management” to
redefine an “analysis of basin conditions” using standards that do not appear in
Section 10733.6(b)(3) and are inconsistent with Water Code requirements that
existed prior to SGMA.

•

It is unreasonable to invoke a definition of sustainable yield that encompasses all of
the newly defined sustainability criteria and require that the County was “deliberately
managing” the Napa Valley Subbasin to those criteria more than 10 years prior to the
adoption of SGMA.

•

With respect to the Alternative and 10-year analysis of basin conditions, DWR staff is
misinterpreting the intent of the Legislature and holding the County to a higher
standard than intended by the Legislature with respect to the requirement to
demonstrate “the basin has operated within the sustainable yield.”

•

The Alternative demonstrates the Subbasin has operated within its sustainable yield
for at least 10 years.

•

The Alternative also developed new SGMA sustainability criteria, including the
sustainability goal, undesirable results, measurable objectives, and minimum
thresholds. These sustainability criteria were considered when assessing whether
Subbasin conditions had been sustainable over the 28-year analysis period.
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Global Comment Response B - Sustainability Criteria and Undesirable Results
As set forth above, the County respectfully disagrees with DWR Staff’s interpretation of
the requirements of an Alternative pursuant to section 10733.6(b)(3). However, the County
believes it has complied with these requirements, despite the disagreement. 18 Specifically, the
County is able to demonstrate that the Napa Valley Subbasin has been sustainably managed
for more than 10 years in a manner that would be the functional equivalent to the requirements
of SGMA, including defining undesirable results and demonstrating active management has
avoided such results. 19 The Alternative presents those criteria in the context of prior
management goals and groundwater management actions implemented to achieve those goals.
GSP regulations do not require criteria for sustainability indicators where an Agency
(e.g., Napa County) “is able to demonstrate that undesirable results related to one or more
sustainability indicators are not present and are not likely to occur. The Alternative nevertheless
defines criteria for all six sustainability indicators based on the best available information about
Subbasin conditions. 20 The purpose of including the criteria is to demonstrate the County’s
commitment to achieving the objectives of SGMA for the Napa Valley Subbasin by defining
quantifiable criteria to ensure conditions are maintained or improved and to avoid significant and
unreasonable effects due to groundwater conditions occurring throughout the basin, consistent
with the definition of undesirable results established by SGMA. 21
The Alternative achieves the objectives of SGMA because it defines criteria for all
sustainability indicators, even though undesirable results have not historically occurred.
Based on seven years of prior technical studies and “an understanding of hydrogeologic
conditions and management measures that demonstrate the basin has already been operated
within the sustainable yield for at least 10 years,” 22 and the intent of the Legislature to provide
for the sustainable management of groundwater basins, the County BOS approved the
Alternative and the sustainability goal to “maintain groundwater sustainability indefinitely without
causing undesirable results, including unacceptable economic, environmental, or social
consequences.” There is no mistaking the County BOS approved the Alternative with the
understanding that the Napa Valley Subbasin was already sustainable and had not experienced
undesirable results, as defined in the Alternative. The sustainability goal also demonstrates the
County’s commitment to maintain those conditions and to continue managing the basin to avoid
undesirable results.
The SGMA sustainability criteria defined in the Alternative were established consistent
with the County’s understanding of SGMA in 2016. In November 2017, 11 months after the
18

The County is in no way waiving its stated objections to the DWR interpretation or otherwise
agreeing to forego any legal right to challenge DWR’s interpretation and/or denial on this basis.
19
Napa Valley Subbasin Basin Analysis Report (2016), Section 7
20
Napa Valley Subbasin Basin Analysis Report (2016), Section 7.4
21
CA Water Code § 10721(x)
22
Napa Valley Subbasin Basin Analysis Report (2016), p. 134
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deadline for DWR to receive alternatives, DWR published a draft Best Management Practices
(BMP) document on the development of sustainable management criteria for agencies
implementing SGMA. 23 The County reviewed the draft BMP and incorporated the new guidance
into the January 2018 Amendment to the Napa Valley Subbasin Alternative (2018 Alternative
Amendment) (see Global Comment Response E). The 2018 Alternative Amendment includes
refined definitions for undesirable results in the Napa Valley Subbasin to better align the
Alternative with guidance from DWR. These refinements did not change the minimum
thresholds or measurable objectives presented in the Alternative; the refinements describe how
an undesirable result would be identified based on representative monitoring sites and minimum
threshold exceedances. As of October 2019, the Sustainable Management Criteria BMP has not
yet been finalized by DWR.
The analysis of sustainable yield was developed for the Alternative, consistent with the
definition created by the Legislature in 2014, with consideration of undesirable results in the
Subbasin. Groundwater conditions information presented in Section 4 of the Alternative and in
the 2011 Groundwater Conditions Report (submitted on December 16, 2016 with the
Alternative) demonstrate that minimum thresholds established in the Alternative were not
exceeded in such a way (i.e., “throughout the basin”, as defined by SGMA 24) that would
constitute an undesirable result for the Subbasin. As noted above, the GRAC developed a
sustainability goal and objectives in February 2014 prior to enactment of SGMA, the County
BOS approved that goal in April 2014, and the County BOS expanded and reaffirmed the
sustainability goal through approval of the Alternative. 25 The sustainability goal emphasizes the
County’s commitment to maintaining existing sustainable groundwater conditions and to
continue managing the basin to avoid undesirable results.
DWR has recently conducted various independent analyses of groundwater conditions
and related factors for the Napa Valley Subbasin. Information summarized by DWR in Bulletin
118 and related to California Statewide Groundwater Elevation Monitoring (CASGEM) program
ranking shows no indication of impacts related to groundwater conditions in the Napa Valley
Subbasin that rise to the level of adverse impacts pre-SGMA.
DWR has reported groundwater conditions information on the Napa Valley Subbasin in
Bulletin 118 (see excerpt below, last updated June 30, 2014).
The Napa River and several tributaries, the largest of which is Conn Creek, drain
the subbasin. Flow in the tributary streams is intermittent, yet flow continues in the
Napa River during months of little or no precipitation. Flow during these dry
periods is the result of groundwater discharge. The average annual net gain to the

23

DWR. 2017. DRAFT Best Management Practices for the Sustainable Management of
Groundwater, Sustainable Management Criteria, November 2017.
24
CA Water Code § 10721(x)
25
Napa Valley Subbasin Basin Analysis Report (2016), p. 134
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Napa River is estimated to be 12,700 acre-feet per year (AFY) (Montgomery
1991).
Most of the wells currently monitored by the Department of Water Resources and
Napa County are screened in the alluvial deposits of the Napa Valley. Annual
fluctuations generally range from 5 to 10 feet. Long-term fluctuations generally
follow climatic trends, with the lowest levels approximately corresponding to the
1976-1977 drought. In general the long-term water levels in most of the
county have remained unchanged (emphasis added). An exception to this is
the “Milliken-Sarco-Tulucay Creeks Area” located east and northeast of the city of
Napa.
-

Bulletin 118 – Update 2003, Basin Description: Napa-Sonoma Valley
Groundwater Basin, Napa Valley Subbasin

(Note: the “Milliken-Sarco-Tulucay Creeks Area” (also referred to as the MST
subarea) is characterized by hard rock and non-alluvial water bearing deposits
and located largely outside the Napa Valley Subbasin; see Napa Valley Subbasin
Basin Analysis Report (2016) Section 4.1.1.2, Figure 4-7, and Section 9.2.3.)

In November 2009, Senate Bill SBX7-6 mandated that the groundwater elevations in all
basins and subbasins in California be regularly and systematically monitored with the goal of
demonstrating seasonal and long-term trends in groundwater elevations. In accordance with the
mandate, DWR developed the CASGEM program. As described in the Alternative (Section 1),
on December 29, 2010, the County applied to DWR to become the local countywide Monitoring
Entity responsible for designating wells as appropriate for monitoring and reporting groundwater
elevations for purposes of the CASGEM program. The wells selected by the County for the
CASGEM program are a subset of all the wells being monitored in the Subbasin (i.e., the
County has a much larger overall monitoring network). The County’s participation in the
CASGEM program complements other groundwater monitoring that has been ongoing in Napa
County for nearly 100 years (the earliest groundwater monitoring data were collected in 1920).
As described in the Alternative (Section 1), under the CASGEM program, DWR
prioritized California’s groundwater basins and subbasins based on evaluation of eight criteria,
including population, reliance on groundwater, and the number of wells in a basin or subbasin.
In Napa County, the Napa Valley Subbasin was ranked medium priority. The prioritization
criteria utilized by DWR in 2014 primarily recognized the importance of groundwater in the
Subbasin. However, in a 2019 re-evaluation of the prioritization, DWR also considered
additional criteria, including documented impacts on groundwater (Component 7) and other
information determined to be relevant including adverse impacts on local habitat and local
streamflows (Component 8). DWR’s 2019 ranking changed the Napa Valley Subbasin to high
priority because of the importance of groundwater, which Napa County agreed with (Napa
County comment letter to DWR dated April 2019). DWR’s final determination of this ranking
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(April 2019) contained the following findings relating to basin conditions, including Components
7 and 8:
•

Component 7: “No documented groundwater level declines”

•

Component 7 “No documented saline intrusion”

•

Component 7: “No documented groundwater extraction induced inelastic subsidence”

•

Component 8: Habitat and streams were identified as being present; “0” priority points
were assigned by DWR for Components 8a, 8b, and 8c & 8d

It is evident that DWR’s April 2019 updated basin ranking showed no indication of
documented impacts on groundwater within the basin or adverse impacts on local habitat and
streamflow. Coupled with DWR’s (2014) description of “long-term water levels in most of the
county have remained unchanged,” DWR’s April 2019 findings are clearly not based on just
recent conditions.
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Global Comment Response
Interconnected Surface Water

C

-

Avoiding

Undesirable

Depletions

of

The Alternative describes how the hydrogeologic conditions and interconnected nature
of groundwater and surface waters in the Napa Valley Subbasin make streamflow depletion
caused by groundwater conditions the most sensitive sustainability indicator for the Subbasin as
a whole. For representative monitoring sites used to track multiple sustainability indicators, the
Alternative defines minimum thresholds and measurable objectives with a focus on conditions
that would constitute an undesirable result for the most sensitive sustainability indicator. The
Alternative uses multiple analyses to demonstrate the suitability of groundwater elevations as a
proxy metric for the streamflow depletion sustainability indicator and the absence of undesirable
results during the base period from 1988 to 2015 (see additional discussion below). For
representative monitoring sites where criteria are established for the avoidance of undesirable
results due to depletions of interconnected surface water, those criteria also serve as criteria for
other sustainability indicators, including chronic lowering of groundwater levels, reductions in
groundwater storage, and land subsidence. The same groundwater elevation criteria
established to avoid undesirable results due to depletions of interconnected surface water are
used as criteria for other sustainability indicators, and they are set in such a way that is
protective of all applicable indicators. This approach provides consistency with the objectives of
SGMA by recognizing that groundwater conditions relevant to multiple sustainability indicators
can be interrelated at a given monitoring site.
Absence of Undesirable Results from 1988 to 2015

The Staff Report raises several concerns regarding the establishment of sustainability
criteria for depletions of interconnected surface water. 26 The Alternative presents information
regarding the undesirable results of interconnected surface waters. Specifically, the 2018
Alternative Amendment refined the definition of undesirable results for interconnected surface
waters in the Subbasin as: (1) A reduction to the historical timing and duration of hydraulic
connection between groundwater and surface water along the Napa River or its tributaries; OR
(2) Reduction of surface water flows compared to historic flows due to groundwater
extraction. 27
These undesirable results were extrapolated from County action and policy. The 1999
GW Conservation Ordinance included direction the County “assess any impact on the affected
groundwater table . . . and the interference with surface water flows, or other adverse changes
to the physical environment.” The 1999 General Plan Amendment which explained the reason
for its adoption of a groundwater permit system was, in part, to avoid the interference with

26
27

Staff Report, pp. 24-25.
Napa Valley Subbasin Alternative Amendment (2018), p. 17
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“surface water flow.” 28 In County Ordinance No.1162, the County Amended the County Code
finding that groundwater regulation was necessary to address future “inadequacies in surface
and groundwater supplies” and that “although adequate groundwater reserves may still be
present in certain portions of the county, an overdraft in groundwater reserves is likely to be
present . . . within the next several years unless the Board adopts long-term plans and use
requirements regulating the extraction and use of groundwater in Napa County.” 29
The Alternative demonstrates, through the analysis of historical baseflow conditions, that
management of the Subbasin has avoided the undesirable results defined above. Specifically,
the Alternative demonstrates that active management has resulted in: 30
•

No substantial change in the relationship between no-flow conditions and rates of
groundwater pumping during the base period and more recent years. Instead,
precipitation is the much more dominant variable in the control of baseflow in the
Subbasin. 31

Section 4.2 of the Alternative describes that ” Reaches of the Napa River, along its lower
streambed surface, or thalweg, have over many decades (since the 1930s) experienced low to
no-flow conditions during the fall as groundwater discharge into the stream channel decreases
as a function of seasonal fluctuations of the water table and fall groundwater declines (Faye,
1973; Grossinger, 2012).” 32 Figure 4-22 demonstrates the seasonal and annual streamflow
variability since the 1930s with data recorded at the two sites with the longest records in the
Subbasin, U.S. Geological Survey gauges at St. Helena and near Napa.
Sections 4.2.2 and 4.2.3 of the Alternative provide additional detail regarding streamflow
variability observed historically in the Subbasin and the relationship with water year type (see
excerpt below).
Historically the annual streamflow hydrograph for both the Napa River near Napa
and the Napa River near St. Helena gauges have typically exhibited periods of
low or no streamflow conditions. This has been characterized in prior USGS
investigations by Faye (1973), which observed that the Napa River was perennial
except during years of less than normal rainfall. Faye (1973) highlights that the
Napa River did not flow for a significant amount of time during the 1930 and 1931
water years as a result of low precipitation and groundwater levels. Grossinger
(2012) also explores the steep seasonal recession in Napa River flow observed in
28

Cave T., Johanson K., Redding J., Westermyer, R. 1999. General Plan Amendment #GPA9804 and Napa County Code Amendment #98279-ORD [Staff Report to the Conservation,
Development and Planning Commission]. Napa, CA. April 7, 1999. p. 5
29
County of Napa. 1999. Napa County Ordinance No.1162. Adopted August 3, 1999. p. 4
30
Napa Valley Subbasin Basin Analysis Report (2016), Section 4.2.3
31
Napa Valley Subbasin Basin Analysis Report (2016), p. 60
32
Napa Valley Subbasin Basin Analysis Report (2016), pp. 53 - 54
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1910-11. The number of days in each year of the historical records at the USGS
Napa River near St. Helena and Napa River near Napa gages during which
measured flows less than 0.1 CFS are presented in Figures 4-28a and 4-28b. These
data illustrate the historical occurrence of seasonal low flow conditions. During
drier years, the low/no flow conditions typically start in early summer (June) with a
greater number of days with low or no streamflow whereas during wetter years
such low or no flow conditions tend to first occur in October and there are no or
relatively fewer days experiencing low or no streamflow.
-

Napa Valley Subbasin Basin Analysis Report (2016), pp. 55 - 56

Section 4.2.2 of the Alternative also includes numerous analyses of baseflow conditions,
comparing baseflow observed since the 1930s to baseflow observed during the hydrologic base
period of 1988 to 2015. Analyses of daily mean baseflow demonstrate no significant difference
between the base period data as compared to the entire historical period (see Figures 4-35 and
4-36, discussion excerpted below). Relatively minor differences noted “[correspond] with prior
baseflow analyses results that show generally drier water years and lower streamflow conditions
during the base period compared to the whole historical record.” 33
To determine to what extent water year types exert an influence on baseflow
conditions in the Napa River near Napa, daily averages were computed for each
grouping of the water year types that fell within the entire period of record as well
as the base period (Figure 4-35). The average baseflows for various water year
types shown on Figure 4-35 reveals that the Napa River near Napa historically
approaches little to no flow conditions in September during very dry water years.
All other water year types appear to maintain baseflow above 0.1 CFS in terms of
the daily averaging approach (Figure 4-35). Results from the same approach when
applied to the Napa River near St. Helena station (Figure 4-36) shows a similar
magnitude in distribution between average baseflows by water year types
compared to the Napa River near Napa average baseflow results (Figure 4-35).
-

Napa Valley Subbasin Basin Analysis Report (2016), p. 56

The Alternative also evaluates the effects of groundwater pumping and precipitation, as
an indicator of water year conditions, on Napa River baseflow variability. Although a correlation
exists between groundwater pumping and no-flow conditions, the correlation between
precipitation and no-flow conditions was found to be far more influential (see excerpt below). An
additional analysis of the correlation between groundwater pumping and Napa River baseflow
found no “substantial change in the relationship between no flow conditions and rates of

33

Napa Valley Subbasin Basin Analysis Report (2016), p. 57
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groundwater pumping between the 1988 to 2015 base period and more recent years [the period
from 1995 to 2015].” 34
While the individual correlation coefficients address the relative strength of
relationships between baseflow in the Napa River and precipitation, groundwater
levels, and groundwater pumping in the Subbasin individually, a multiple linear
regression analysis was performed to assess the degree to which groundwater
pumping and precipitation, as independent variables, together correlate with
baseflow. The analysis used monthly baseflow volumes calculated for the Napa
River near Napa gage, monthly interpreted precipitation volumes for the
Subbasin, and monthly groundwater pumping volumes calculated by the Root
Zone Model. Cumulative monthly precipitation and groundwater pumping data
were normalized for this analysis in order to account for the seasonal nature of
both precipitation and groundwater pumping in the Subbasin. Regression
coefficients suggest that the influence of precipitation and groundwater pumping
on baseflow were, on average, 79% and 21%, respectively for the 1988 to 2015
period (Table 4-6). The multiple regression shows a strong coefficient of multiple
correlation (multiple R = 0.97) and a high coefficient of determination (R2 = 0.94).
These coefficients show that precipitation and groundwater pumping are the
primary controls of baseflow in the Subbasin, with precipitation being the much
more dominant variable.
-

Napa Valley Subbasin Basin Analysis Report (2016), p. 60

These baseflow analyses findings are consistent with the results of the Root Zone Model
and water budget analysis presented in Section 6 of the Alternative. Through calculations of
monthly root zone inflows, outflows and changes in storage, including applied water demands,
across more than 16,000 land use units in the Subbasin, the Root Zone Model analysis shows
that the Subbasin experienced more than five times as much recharge as outflow due to
pumping on an average annual basis (see excerpt below). The Alternative also describes that
even during the recent drought period from 2012 to 2015 average annual groundwater recharge
processes amounted to more than twice the amount of groundwater pumped on average over
the same period. 35
The results of the Root Zone Model analysis for the base period from the 1988 to
2015 show groundwater recharge to always exceed groundwater pumping within
the Subbasin on a year-to-year basis, resulting in a net positive contribution to
groundwater storage. Over the base period, average annual groundwater

34
35

Napa Valley Subbasin Basin Analysis Report (2016), p. 60
Napa Valley Subbasin Basin Analysis Report (2016), p. 130
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recharge is calculated to be 68,900 AF, while average annual groundwater
pumping to meet irrigation demands is 12,200 AF, with an average annual net
contribution to groundwater storage of 56,700 AF.
-

Napa Valley Subbasin Basin Analysis Report (2016), p. 105

Together these results support the conclusion that groundwater extractions during the
1988 to 2015 base period did not cause streamflow depletion beyond historic levels and
therefore did not constitute an undesirable result.
The 2018 Napa Valley Subbasin Alternative Amendment (Amendment) provides further
analysis of the effect of groundwater conditions on interconnected surface water using a
MODFLOW numerical model developed as part of the Special Study described in Section 7.6 of
the Alternative. The Amendment includes, as Appendix A, the Special Study report documenting
development of the MODFLOW model for a portion of the Subbasin and presents the findings
developed through application of the model. 36 The analyses presented in the Amendment and
the Special Study report support and extend the findings of the Alternative (see Global
Comment Response E). Among the additional analyses is a multiple linear regression analysis
of flows into the Subbasin alluvial aquifer and flows leaving the subsurface as discharge to the
Napa River (i.e., stream leakage). That analysis found that over the 1988 to 2015 base period
groundwater pumping accounted for 8% to 13% of the variability in Napa River streamflow. The
same analysis found that other effects related to climate and water year conditions account for
87% to 92% of Napa River streamflow variability (see excerpt below). The County’s regulation
of land use and groundwater use has contributed to the stable groundwater levels observed
since 1988 and minimized the impact to streamflow (see Global Response D). The County’s
management actions including regulation have resulted in the avoidance of undesirable results,
which is defined as lowering surface water flows beyond historic levels due to groundwater
pumping, as demonstrated by the analysis showing that pumping accounts for such a minimal
portion of streamflow variability.
Statistical analyses of water budget components (including recharge, lateral flows
and pumping) relative to stream leakage (groundwater contributions to Napa
River baseflow) show that, over the 28-year base period, climate effects have a
much greater influence on stream leakage than pumping. Climate-driven variables
account for 87 to 92% of the effect on groundwater discharge to Napa River, while
pumping contributes to 8 to 13% of the effect on groundwater discharge to the
River.”
-

36

Napa Valley Subbasin Alternative Amendment (2018), p. 14

Northeast Napa Special Groundwater Study (2017)
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Importantly, groundwater elevation data show that minimum thresholds were not
exceeded at the six representative monitoring sites with longer-term records (i.e., more than 10
years), and undesirable results did not occur. Hydrographs for these six representative
monitoring site wells are shown in Figures 4-6 and 4-7 in the Alternative and the minimum
threshold values are provided in Table 7-3 (p.142).
Suitability of Groundwater Elevations as Proxy Metric for Streamflow Depletion

The Staff Report comments that “The Basin Analysis Report did not describe why the
groundwater levels selected were a suitable proxy for undesirable results associated with
depletions of interconnected surface water.” 37 The selected groundwater levels reflect historic
conditions. Because undesirable results for interconnected surface waters is defined as
reduction in the historic timing/duration of interconnection or reduction in historic surface water
flows due to groundwater extraction, the groundwater levels were selected as a proxy to
determine if undesirable results occur. The Alternative describes in considerable detail historical
streamflow and baseflow conditions and analyses of surface water and groundwater
interconnections that provide the rationale for the use of groundwater elevations as a proxy for
other sustainability indicators, particularly for streamflow depletion. 38 The Alternative discusses
the correlation analysis of groundwater levels (i.e., groundwater elevation) and streamflow
gauge data on pages 59 and 60. Figures 4-48 and 4-49 and Appendix G provide graphs
showing the correlation between groundwater elevation in monitored wells and streamflow at
sites in the Subbasin. The Alternative presents the following key considerations related to
undesirable results from depletion of interconnected surface water:
•

The baseflow data evaluated represented the best available data at the time the
Alternative was prepared.

•

The baseflow data used in the analysis are consistent with the conceptual model and
Subbasin water budget analysis presented in the Alternative.

•

The summer to fall period represents the time when the river system is most sensitive to
this sustainability indicator. 39

•

While streamflow depletion is the specified sustainability indicator, for reasons
described in the Staff Report (p. 26), baseflow and groundwater level (i.e., groundwater
elevation) data are available in real-time for immediate use and evaluation.

Section 7.3 of the Alternative describes that groundwater elevations provide a suitable
proxy metric for the streamflow depletion with consideration for the type of impacts resulting
from streamflow depletion that are more likely to occur in the Subbasin, particularly depletions
during the summer and fall.
37

Staff Report, p. 26
Napa Valley Subbasin Basin Analysis Report (2016), Sections 4 and 7
39
Napa Valley Subbasin Basin Analysis Report (2016), p. 136-141
38
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Groundwater elevations are used at many sites for monitoring a number of
sustainability indicators. As discussed in Chapter 4, there are strong relationships
between surface water flow measured at gages along the Napa River system and
groundwater level trends. Since the river system is the most sensitive
sustainability indicator in the Napa Valley Subbasin, minimum thresholds and
measurable objectives that are set to be protective of the river system (i.e.,
established to prevent the occurrence of further depletion of surface water that
has significant and unreasonable adverse impacts on beneficial uses of the
surface water, including avoidance of longer durations of no flow days in summer
to fall at some locations) and ensure groundwater sustainability necessarily
preclude the occurrence of undesirable results. By maintaining groundwater
elevations at the selected representative monitoring sites at levels comparable to
the hydrologic base period, this precludes the occurrence of significant and
unreasonable chronic groundwater level declines, reduction of groundwater
storage, land subsidence, and seawater intrusion.
-

Napa Valley Subbasin Basin Analysis Report, Section 7.3, pp. 136 - 137

Sixteen representative monitoring sites were selected for monitoring groundwater
elevations as a proxy for the streamflow depletion sustainability indicator. Six of these
representative monitoring sites have long periods of record, and the other 10 sites include
newer groundwater monitoring facilities specially designed and constructed to assess surface
water and groundwater interaction as part of a DWR Local Assistance Grant. The 16
representative monitoring sites are distributed throughout the Subbasin and the best available
data for these sites were used to develop minimum thresholds. 40 The Alternative recognizes
that for representative monitoring sites where long-term periods of record are not available, as
in the case of the dedicated monitoring wells constructed in 2014 to monitor groundwatersurface water interactions, minimum thresholds established will be reviewed and reevaluated in
future years as the collection of monitoring data expands to better reflect long-term conditions
and variability at each site. 41
The GSP regulations state that the “Department shall provide the California Central
Valley Groundwater-Surface Water Simulation Model (C2VSIM) and the Integrated Water Flow
Model (IWFM) for use by Agencies in developing the water budget”, and the County agrees that
such modeling tools can be used to estimate the “rate or volume of surface water depletions
caused by groundwater use.” 42 However, such a numerical modeling tool has not yet been
developed that would be adequate to estimate a rate or volume of surface water depletion
across the entire Subbasin, although steps made by the County towards development of a
40

Napa Valley Subbasin Basin Analysis Report (2016), p. 138
Napa Valley Subbasin Basin Analysis Report (2016), p. 139
42
Water Code Section 354.28 (c)(6)
41
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groundwater/surface water model for the Subbasin have occurred since submittal of the
Alternative. 43
Accordingly, per SGMA, “an Agency may establish a representative minimum threshold
for groundwater elevation to serve as the value for multiple sustainability indicators, where the
Agency can demonstrate that the representative value is a reasonable proxy for multiple
individual minimum thresholds as supported by adequate evidence.” 44 Even with an integrated
groundwater-surface water model, groundwater elevations will continue to serve as a metric and
an important real-time indicator for tracking basin conditions, including the relationship between
surface water and groundwater. A numerical groundwater flow model will be helpful for
estimating surface water depletion caused by groundwater extraction under different scenarios.

43
44

Napa Valley Subbasin Basin Analysis Report (2016), p. 186 (Recommendation 4.1c)
Water Code Section 354.28 (d)
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Global Comment Response D - Management Actions and Their Consistency with
SGMA
The Alternative describes “the management actions, education and outreach, and
projects that the County has implemented and will continue to use, along with other potential
future programs, to achieve the sustainability goal for the basin.” 45 The Notification Letter states
that “two factors are central to the [staff recommendation]: the apparent lack of thresholds or
other objective criteria that would have defined sustainable groundwater management practices
for the subbasin, and an apparent lack of evidence that the subbasin was deliberately managed
to any defined standards” (emphasis added). 46 As detailed in Global Response A, the County
disagrees with DWR’s interpretation of Section 10733.6(b)(3). Despite this disagreement, the
County believes there is ample information demonstrating the County’s groundwater
management which has occurred for over two decades prior to submittal of the Alternative. The
County appreciates the opportunity to clarify its prior approach in this response and to address
the two factors that are central to the July 17 staff recommendation. The County is providing
copies of documentation referenced in the following paragraphs as part of its response to the
July 17 Staff Report.
Pre-SGMA Thresholds and Management

Prior to the passage of SGMA, the County had, for over two decades, acted to conserve
and preserve groundwater resources and protect beneficial uses and users throughout the
county, including the entirety of the Napa Valley Subbasin, consistent with the objectives of
SGMA. Groundwater management actions taken by Napa County since 1991 are consistent
with the objectives of SGMA and have included setting objective criteria to avoid undesirable
results, identified as avoiding overdraft, maintaining historic groundwater level, protecting
against water quality degradation, land subsidence, preventing increased surface water flow
reductions, and other adverse environmental impacts. 47 Beginning in 1991, 25 years prior to
submittal of the Alternative the County has acted deliberately to manage groundwater by taking
the following actions :

45

•

Limiting development in the unincorporated areas by increasing the minimum parcel size
to 40 acres beginning in 1973 for the upland (hillside) areas surrounding the Napa Valley
Subbasin and beginning in 1979 for the Napa Valley floor (Napa Valley Subbasin). 48

•

Conducting an analysis of safe yield for the Napa Valley aquifer system in 1991. 49

Napa Valley Subbasin Basin Analysis Report (2016), p. 159
Notification Letter, p. 1
47
Napa County Ordinance No. 1162
48
Napa County Ordinance No. 610
49
James M. Montgomery Consulting Engineers (Montgomery). 1991. Water Resource Study for
the Napa County Region. Prepared for Napa County Flood Control and Water Conservation
District. January 1991. 148 p.
46
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50

•

Establishing typical rates of water use across residential, agricultural, commercial,
and industrial sectors beginning in 1991. 50

•

Applying water use thresholds to the review and permitting of proposed new or modified
uses of groundwater through acre-foot per acre water use criteria with the intent to
restrict overall groundwater use in Napa Valley to levels not exceeding the safe
yield beginning in 1991. 51

•

Enacting a temporary moratorium on new well construction in response to concerns
about groundwater conditions in certain areas from 1996 through 1998, pending
development of new county-wide regulations on the extraction and use of groundwater. 52

•

Codifying the groundwater management program in the County Code of Ordinances
with the intent of avoiding overdraft and related concerns including subsidence,
groundwater level declines, water quality degradation, and “other adverse
environmental impacts” through procedures for groundwater permitting, including
technical analysis and acre-foot per acre water use criteria, and processes for public
hearing and appeal of County groundwater permitting decisions beginning in 1999. 53

•

Creating stakeholder advisory groups, including the Watershed Information and
Conservation Council (WICC) and Groundwater Resources Advisory Committee
(GRAC), to receive public input and provide recommendations to the County Board of
Supervisors (County BOS) in decision-making related to county-wide natural resources
management goals, policies, and regulations since 2002. 54,55

•

Updating and expanding County natural resources policies and goals through the
County General Plan in 2008 to “conserve, enhance and manage water resources
on a sustainable basis to attempt to ensure that sufficient amounts of water will
be available for the uses allowed by this General Plan, for the natural
environment, and for future generations” (Goal CON-10). 56

•

Authorizing comprehensive studies and monitoring of groundwater conditions and
regular reporting on groundwater conditions beginning in 2009. 57

Redding, J. R. 1991. Water Availability Analysis Policy. Public Works Department Report on
Water Availability Analysis [Memorandum] and Water Availability Analysis [Staff Report]. Napa,
CA: Napa County Department of Conservation, Development, and Planning. February 27, 1991.
51
Redding, 1991
52
Napa County Ordinance Nos. 1117 (1996), 1119 (1997), 1130 (1997)
53
Napa County Ordinance No. 1162
54
Napa County Resolution No. 2011-79
55
Napa County Resolution No. 02-103
56
County of Napa. 2008. General Plan Update
57
LSCE. 2011. Napa County Groundwater Conditions and Groundwater Monitoring
Recommendations, prepared for Napa County Department of Public Works February 2011.
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Early Groundwater Management

Napa County has proactively managed its environmental resources through land use
controls and other regulations for over five decades. Although the terminology was different, the
County BOS understood even in the 1960s that the “sustainable yield” should not be exceeded.
They were concerned about water, air quality, roads capacity, open space, and other
environmental and quality of life indicators. From 1966 to 1968, dozens of public hearings were
held, and resulted in the passage of Ordinance No. 274, which established a 20-acre minimum
parcel size on the valley floor, famously is known as the Agricultural Preserve. The “Ag
Preserve” is the predominant zoning in the area that makes up today’s Napa Valley Subbasin.
The County was immediately sued to overturn the new ordinance, but in 1971 the California
Supreme Court upheld the validity of the ordinance. By strictly limiting the ability to create small
parcels, the County BOS forever limited the amount of development that could occur in the
valley and, correspondingly, the amount of groundwater that would be needed to support that
development. Active groundwater monitoring was ongoing even then, and that information was
included in the BOS’ thought processes (among many other factors) as they acted to create the
Ag Preserve.
In 1973, the minimum parcel size in the Ag Watershed (essentially all of the hillside
areas that make up the greater Napa Valley watershed) was established at 40 acres, preserving
the runoff and recharge potential of the valley and its surroundings. In 1979, Ordinance No. 610
passed, raising parcel sizes in the Ag Preserve from 20 acres to 40 acres, effectively reducing
future development in the valley even further.
In 1980, a voter approved initiative know as Measure A was passed, limiting housing
growth in the unincorporated county to less than 1% per year (actual growth has been less than
that).
In the 1980s as development pressures continued to grow, and monitoring of such
resources as groundwater, surface water, air quality, and other resources continued to concern
county officials and the population at large, many new initiatives were started. Then in 1990:
•

The County BOS passed the Winery Definition Ordinance, which defined and greatly
limited what could occur at a winery;

•

The County BOS enacted the Conservation Regulations, which provided strict new rules
for how and where vineyards could be constructed and how erosion and runoff would be
managed to the benefit of the watershed;

•

The voters continued their efforts, passing Measure J, which essentially locked in the Ag
Preserve for 30 years by prohibiting the conversion of agricultural lands to nonagricultural uses without a vote of the people. In 2008, voters approved Measure P to
extend Measure J subdivision prohibitions through 2058.
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Water Availability Analysis Procedure

In 1991, the County Planning Commission approved an administrative process proposed
by the Director of the Department of Conservation, Development and Planning, requiring use
permit applicants and applicants seeking parcel subdivisions to provide a Water Availability
Analysis (WAA) to demonstrate that proposed uses of groundwater would not result in impacts
to neighboring wells nor on the overall aquifer system (the procedure applies to applications in
all areas of the county, including those within Bulletin 118 groundwater basins and areas
outside of Bulletin 118 groundwater basins). 58 The procedure established groundwater use
thresholds across residential, agricultural, commercial, and industrial sectors. The policy also
specified the water use thresholds would be used to evaluate proposed new or modified uses of
groundwater through acre-foot per acre water use criteria with the intent to restrict overall
groundwater use in Napa Valley to achieve long-term sustainability. 59
As documented in the Napa County memorandum dated February 27, 1991, adopted by
the Planning Commission, the 1991 Water Availability Analysis procedure, included water
demand criteria for Napa Valley based on safe yield analyses published by the U.S. Geological
Survey in 1973 and by J. M. Montgomery Engineers (for Napa County) in 1991 (see Attachment
B). 60,61 The County memorandum describes that the motivation for the procedure included
providing for continued groundwater availability and avoiding effects on neighbors.
As a result of the environmental review process and the current drought
conditions, the Napa County Planning Commission has expressed concern over
water availability for Use Permit and Parcel Map applications. The availability of
groundwater and the effects of pumping (and) projected water demands of
proposed facilities on the neighboring wells is of ultimate concern to both the
Commission, neighbors and the applicant. …
The most comprehensive study of groundwater in Napa County was done by the
USGS in 1973. This study involved extensive monitoring of hundreds of wells
within the Napa Valley floor from Calistoga south to the Oak Knoll Avenue. The
Napa County Flood Control and Water Conservation District contracted the study
and provided the monitoring program of these selected wells from 1962 to about
1975. The report concluded that the main Napa Valley aquifer was quite large,
relatively stable and not in an overdraft situation. It was estimated that the basin
contained about 200,000 acre-feet of water of which 24,000 acre-feet per year
can be safely withdrawn without overdrafting the aquifer. The 1991 Montgomery

58

Napa County Planning Commission. 1991. Minutes of the Meeting of the Conservation,
Development and Planning Commission, County of Napa. March 6, 1991.
59
Redding, 1991
60
Faye, R.E. 1973. Ground-water hydrology of northern Napa Valley California. Water
Resources Investigations 13-73, US Geological Survey, Menlo Park, CA, 64 p
61
Montgomery, 1991
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study is suggesting a slightly lower “safe yield” for the basin of 22,000 acre-feet
per year. Current usage is estimated at 16,000 acre-feet per year….”
– Water Availability Analysis Staff Report (1991) pp. 1-2

The County memorandum also describes the process by which the County would
evaluate proposed uses of groundwater relative to water use thresholds with consideration of
effects that proposed uses may cause (see excerpt below).
At the application stage, the initial phase one study would be required to be
submitted to the Department of Public Works for review prior to public hearing or
permit issuance. This Department would review the letter report to determine the
accuracy of the proposed water usage and it’s (sic) initial evaluation of the water
source and, if acceptable, compare to the threshold levels appropriate at the time
and location. The applicant would then be advised to either submit additional
study (phase two) or the probable acceptance by the (Planning) Commission. …
Should the phase two study result in “significant” effects on surrounding users,
then the applicant would be required to do mitigate to an acceptable level. If the
study results in “possibly significant” effects, then the applicant would be required
to do the phase three study and develop a contingency plan….
– Water Availability Analysis Staff Report (Redding, 1991) p. 7)
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The WAA procedure, including the water use criteria, have been applied by the County
since 1991. The County has also revised the procedure over time, to provide for consistency
with other actions by the County and to reflect new information about groundwater conditions.
The WAA was revised in 2003, reiterating the commitment to long-term sustainability, explaining
the following:
“Water Availability analysis is based upon the basic premise that each landowner has
equal right to the groundwater resource below his or her property. By attempting to limit the
extraction to a threshold amount, it is believed that sufficient groundwater will be available for
both current and future property owners.” 62
The WAA was again updated in 2007 to reflect updated County regulations for
groundwater permitting and use contained in the Napa County Groundwater Conservation
Ordinance (see Attachment B). The 2003 and 2007 WAA procedure updates reaffirmed the
water use criteria established in 1991 for Napa Valley and provided specific water use criteria
for areas designated by the County as groundwater deficient areas.
The WAA procedure and objective criteria were most recently updated and expanded in
2015; the expanded WAA procedure now includes “a screening process for discretionary permit
applications (both for new projects and for project modifications that change groundwater use)
[to determine] if a proposal may have an adverse impact on the groundwater basin as a whole
or on the water levels of neighboring non-project wells or on surface waters.” 63 The objective
criteria in the 2015 WAA revision include revised annual water use criteria for areas outside of
Napa Valley and County-designated groundwater deficient areas, well spacing and construction
criteria, and surface water setback and streamflow depletion criteria. Proposed projects are
subject to site-specific study under certain conditions including projects that do not initially meet
the applicable screening criteria and any project located in areas outside of the Napa Valley
Floor, an area defined by the County with a boundary similar to that of the Napa Valley
Subbasin. 64
“At the height of the 1990 drought in Napa County, the Napa County Board of
Supervisors and the Napa County Planning Commission became very concerned
with the approval of use permits and parcel divisions that would cause an
increased demand on groundwater supplies within Napa County. … On March 6,
1991 an interim policy report, prepared by County staff, was presented to and
approved by the Commission requiring use permit and parcel division applicants
to submit a Water Availability Analysis with their application. The staff policy
report provided a procedure by which applicants could achieve compliance with
the Commission policy. Oversight of groundwater development within the
County’s jurisdiction was later refined by the Board of Supervisors approval of
62

County of Napa. 2003. Water Availability Analysis Policy Report. Napa, CA. August 2003, p. 5
Napa Valley Subbasin Basin Analysis Report (2016), p.165
64
Napa Valley Subbasin Basin Analysis Report (2016), Appendix I
63
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Napa County Ordinance No.1162 (Groundwater Conservation Ordinance) on
August 3, 1999.”
-

Napa Valley Subbasin Basin Analysis Report, pp. 163 - 164

The County BOS continued groundwater management actions in the 1990s through the
formation of a Water Advisory Committee (WAC) in collaboration with Napa Valley
municipalities (Calistoga, St. Helena, Yountville, Napa, and American Canyon) in 1992. In 1993,
the WAC provided the result of work synthesizing recent studies of Napa Valley water demands
and supplies and recommending management strategies to avoid future shortfalls. The
management strategies developed by the WAC included short-term, mid-term, and long-term
strategies for coordinated actions. Those recommended strategies furthered the County’s
understanding of water supply conditions and projections that informed future actions, including
the adoption of ordinances to regulate groundwater extraction and use (see below) and
adoption of County policy through the 2008 General Plan Update, which included Goal CON-11:
“Prioritize the use of available groundwater for agricultural and rural residential uses rather than
for urbanized areas and ensure that land use decisions recognize the long-term availability and
value of water resources in Napa County.” Building on the work of the WAC, the County,
through the Napa County Flood Control and Water Conservation District, in coordination with
Napa Valley municipalities have avoided water supply shortfalls through a range of actions
including conservation, expansion of recycled water supplies, and increases in surface water
supplies available through the State Water Project.
Groundwater Ordinances

Since 1996 the County BOS has adopted ordinances to provide consistency between
County policy and regulations. Between 1996 and 1998 the County BOS approved a series of
ordinances establishing a temporary moratorium on the construction of new wells intended
to serve multiple parcels. In these Ordinances (Nos. 1117, 1119, and 1130) the County BOS
acknowledged the (scarcity) of groundwater “in some situations and locations”. 65 These
ordinances were approved in order to allow the County to develop new regulations for
groundwater permitting to avoid potential future overdraft conditions, which the County
considered to represent what SGMA would later define as an undesirable result for the
Subbasin.
In 1999, the County BOS adopted Napa County Ordinance No.1162 (Groundwater
Conservation Ordinance, Code of Ordinances, Title 13 Water, Sewers, and Services). “The
ordinance is intended to regulate the extraction and use and promote the preservation of the
county’s groundwater resources” (see excerpt below). 66 In approving the ordinance, the County
BOS declared that “groundwater basins of Napa County form significant water resources that
must be managed in trust, and must be conserved so that they may be placed to the reasonable
65
66

Napa County Ordinance No. 1117, Section One (d)
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and beneficial use of all potential users, while avoiding the waste and unreasonable use of
these resources”. 67 The County BOS also affirmed its commitment to avoiding undesirable
results by declaring that “conserving water resources in the groundwater basins of Napa
County to avoid overdrafts and maximize the long-term beneficial use of groundwater
resources, best serves the health, safety and welfare of residents of Napa County”. 68 The
County’s consideration of undesirable results was clarified and expanded later in Ordinance No.
1162, as described below.
The 1999 Groundwater Conservation Ordinance regulates extraction and use of
groundwater by:
•

Requiring groundwater permits for discretionary uses involving new water systems or
improvements to existing water systems that may use groundwater as a source of
supply, with certain exceptions. (Code of Ordinances, Chapter 13.15)

•

Defining and delineating groundwater deficient areas where exceptions to groundwater
permitting requirements are not applicable (Code of Ordinances, Chapter 13.15)

•

Requiring a groundwater permit for parcel subdivision applications where groundwater is
required or anticipated to provide a source of supply. (Code of Ordinances, Chapter
17.59)

•

Revising the County Zone Code to include an objective “to avoid overdrafts in extraction
from the groundwater basins of Napa County, to maximize the long-term beneficial use
of Napa County’s groundwater resources, and to ensure that sufficient groundwater is
available for the long-term viability of agriculture in Napa County.” (Code of Ordinances,
Chapter 18.04)

•

Requiring groundwater permits for zoning applications where groundwater is required or
anticipated to provide a source of supply. (Code of Ordinances, Chapter 18.141)

•

Requiring groundwater permits as a condition of building permit issuance for uses
subject to groundwater permitting under Chapter 13.15. (Code of Ordinances, Chapter
15.08)

The Groundwater Conservation Ordinance provides consistency with the Water
Availability Analysis policy adopted in 1991 by requiring that groundwater permit applicants
“shall (be instructed to perform) any required Phase I, II, or III water availability analysis in
accordance with procedures established by the Department of Public Works.” The Director of
Public Works is subsequently required to submit an appraisal to the Director of Planning,
Building, and Environmental Services that “shall assess any impact on the affected
groundwater table, assess any potentially negative effect on agriculture in the affected
67
68
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groundwater basins, and assess the degradation of water quality, adverse effects on
reasonable and beneficial uses of groundwater, interference with surface water flows, or
other adverse changes to the physical environment.” The Ordinance also specifies actions
that the Director of Planning, Building, and Environmental Services must take to provide public
notice of a tentative decision to approve or deny a groundwater permit, requirements for holding
public hearings to accept public testimony regarding a tentative decision, and opportunities for
appeal of the Director’s final decision (Napa County Code Section 13.15.070).
The County has revised the Groundwater Conservation Ordinance over time, including
in 2003 and 2007, to reflect new information about groundwater conditions and provide
additional objective criteria to aid in avoiding impacts on groundwater conditions.
1. Ordinance No. 1230 (adopted November 5, 2003):
a. Provides a definition for overdraft that explicitly references related concerns
including subsidence, groundwater level declines, water quality
degradation, and “other adverse environmental impacts”.
b. Implements groundwater restrictions by limiting single-family dwelling units
and associated landscaping to 0.60 acre-feet of water per year. Applications
involving single-family dwellings on parcels where other dwelling units,
accessory uses, agricultural development of other discretionary uses also
occur on the parcel are not eligible for ministerial approval and must seek
discretionary approval.
c. Implements groundwater restrictions on agricultural uses in areas designated
by the County as groundwater-deficient to no more than 0.30 acre-feet of
water per year on average.
2. Ordinance No. 1254 (adopted March 8, 2005):
a. Further excludes ministerial approval for applications for single-family
dwelling units if water from an approved public water system is available on
the property.
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“The groundwater conservation ordinance makes a distinction with respect to
permitting requirements within groundwater deficient areas of which one is
currently recognized: the MST. The MST is located predominantly outside of the
Napa Valley Subbasin; groundwater conditions in the MST are not representative
of groundwater conditions typical of the overall Napa Valley Subbasin. Because
the MST is considered a groundwater deficient area, additional regulations and
review requirements under the CEQA have required application of “no net
increase” and “fair share” principles in groundwater use associated with
discretionary actions requiring county approval. The “no net increase” in
groundwater use is required because there is no surplus water to support new
projects without adverse environmental impacts. The County has established a
water conservation program in the MST to disseminate information relevant to the
unique needs of this area. The County has also recently completed a recycled
water project pipeline and service program in the area.”
-

Napa Valley Subbasin Basin Analysis Report, p. 163

Groundwater Regulation Through General Plan

The County coordinates the regulation of groundwater use and land use through its
General Plan. Most recently updated in 2008, the Conservation Element of the General Plan,
contains goals and policies and action items that serve to establish County objectives for the
sustainable management of natural resources, including groundwater and surface water
resources (see excerpt below). 69
As part of the General Plan update in 2008, and within the Conservation Element,
six goals are set forth relating to the County’s water resources, including surface
water and groundwater. Complementing these goals are twenty-eight policies
and ten water resources action items (one of which is “reserved” for later
description). The County’s six water resources goals are included below (the
entire group of water resources goals, policies, and action items is included in the
General Plan).
Goal CON-8: Reduce or eliminate groundwater and surface water contamination
from known sources (e.g., underground tanks, chemical spills, landfills, livestock
grazing, and other dispersed sources such as septic systems).

69
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Goal CON-9: Control urban and rural storm water runoff and related non-point
source pollutants, reducing to acceptable levels pollutant discharges from landbased activities throughout the county.
Goal CON-10: Conserve, enhance and manage water resources on a sustainable
basis to attempt to ensure that sufficient amounts of water will be available for the
uses allowed by this General Plan, for the natural environment, and for future
generations.
Goal CON-11: Prioritize the use of available groundwater for agricultural and rural
residential uses rather than for urbanized areas and ensure that land use
decisions recognize the long-term availability and value of water resources in
Napa County.
Goal CON-12: Proactively collect information about the status of the County’s
surface and groundwater resources to provide for improved forecasting of future
supplies and effective management of the resources in each of the County’s
watersheds.
Goal CON-13: Promote the development of additional water resources to improve
water supply reliability and sustainability in Napa County, including imported water
supplies and recycled water projects.
Key General Plan Action Items related to the focus of this Basin Analysis Report
include:
Action Item CON WR-1: Develop basin-level watershed management plans for
each of the three major watersheds in Napa County (Napa River, Putah Creek,
and Suisun Creek). Support each basin-level plan with focused sub-basin
(drainage-level) or evaluation area-level implementation strategies, specifically
adapted and scaled to address identified water resource problems and restoration
opportunities. Plan development and implementation shall utilize a flexible
watershed approach to manage surface water and groundwater quality and
quantity. The watershed planning process should be an iterative, holistic, and
collaborative approach, identifying specific drainage areas or watersheds, eliciting
stakeholder involvement, and developing management actions supported by
sound science that can be effectively implemented. [Implements Policies 42 and
44]
Action Item CON WR-4: Implement a countywide watershed monitoring program
to assess the health of the County’s watersheds and track the effectiveness of
management activities and related restoration efforts. Information from the
monitoring program should be used to inform the development of basin-level
watershed management plans as well as focused sub-basin (drainage-level)
implementation strategies intended to address targeted water resource problems
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and facilitate restoration opportunities. Over time, the monitoring data will be used
to develop overall watershed health indicators and as a basis of employing
adaptive watershed management planning. [Implements Policies 42, 44, 47, 49,
63, and 64]
Action Item CON WR-6: Establish and disseminate standards for well pump
testing and reporting and include as a condition of discretionary projects that well
owners provide to the County upon request information regarding the locations,
depths, yields, drilling and well construction logs, soil data, water levels and
general mineral quality of any new wells. [Implements Policy 52 and 55]
Action Item CON WR-7: The County, in cooperation with local municipalities and
districts, shall perform surface water and groundwater resources studies and
analyses and work toward the development and implementation of an integrated
water resources management plan (IRWMP) that covers the entirety of Napa
County and addresses local and state water resource goals, including the
identification of surface water protection and restoration projects, establishment of
countywide groundwater management objectives and programs for the purpose of
meeting those objectives, funding, and implementation. [Implements Policy 42,
44, 61 and 63]
Action Item CON WR-8: The County shall monitor groundwater and interrelated
surface water resources, using County-owned monitoring wells and stream and
precipitation gauges, data obtained from private property owners on a voluntary
basis, data obtained via conditions of approval associated with discretionary
projects, data from the State Department of Water Resources, other agencies and
organizations. Monitoring data shall be used to determine baseline water quality
conditions, track groundwater levels, and identify where problems may exist.
Where there is a demonstrated need for additional management actions to
address groundwater problems, the County shall work collaboratively with
property owners and other stakeholders to prepare a plan for managing
groundwater supplies pursuant to State Water Code Sections 10750-10755.4 or
other applicable legal authorities. [Implements Policy 57, 63 and 64]
Action Item CON WR-9.5: The County shall work with the SWRCB, DWR,
CDPH, CalEPA, and applicable County and City agencies to seek and secure
funding sources for the County to develop and expand its groundwater monitoring
and assessment and undertake community-based planning efforts aimed at
developing necessary management programs and enhancements.
-

Napa Valley Subbasin Basin Analysis Report, pp. 159 – 161
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Groundwater Resources Advisory Committee

“On June 28, 2011, the Napa County Board of Supervisors adopted a resolution to
establish a Groundwater Resources Advisory Committee (GRAC) and began an outreach
effort for applicants to serve on the GRAC (see excerpt below). On September 20, 2011, the
Board of Supervisors appointed 15 residents to the GRAC, and the GRAC held its first
organizational meeting on October 27, 2011. The members represented diverse interests,
including environmental, agricultural, development, and community interests.” 70
The GRAC was created to assist County staff and technical consultants with
recommendations regarding:
•

Synthesis of existing information and identification of critical data needs;

•

Development and implementation of an ongoing non-regulatory groundwater
monitoring program;

•

Development of revised well pump test protocols and related revisions to the
County’s groundwater ordinance;

•

Conceptualization of hydrogeologic conditions in various areas of the County
and an assessment of groundwater resources as data become available;

•

Development of groundwater sustainability objectives that can be achieved
through voluntary means and incentives; and

•

Building community support for these activities and next steps.

Napa Valley Subbasin Basin Analysis Report, p. 3

Among numerous accomplishments described in the Alternative, the GRAC developed a
sustainability goal and sustainability objectives that were reviewed and accepted by the County
BOS at a public meeting on April 8, 2014. 71 The sustainability goal and sustainability objectives
are presented in Section 7 of the Alternative (see excerpt below).
The GRAC concluded that groundwater sustainability is both a goal and a
process; most importantly, it is a shared responsibility. Everyone living and
working in the county has a stake in protecting groundwater resources, including
groundwater supplies, quality, and associated watersheds (GRAC, 2014). The
GRAC further found that healthy communities, healthy agriculture and healthy
environments exist together and not in isolation. Without sustainable groundwater

70
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Napa Valley Subbasin Basin Analysis Report (2016), p.3
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resources, the character of the county would be significantly different in terms of
its economy, communities, rural character, ecology, housing, and lifestyles.
The sustainability goal and groundwater sustainability objectives 72 developed by
the GRAC included (GRAC, 2014, 2016 BAR Appendix A)
GRAC Sustainability Goal: To protect and enhance groundwater quantity and
quality for all the people who live and work in Napa County, regardless of the
source of their water supply.
GRAC Sustainability Objectives:
1. Initiate and carry out outreach and education efforts.
Develop public outreach programs and materials to make everyone who lives and
works in the County aware that the protection of water supplies is a shared
responsibility and everyone needs to participate.
Through education, enable people to take action.
2. Optimize existing water supplies and systems.
Support landowners in implementing best sustainable practices.
Enhance the water supply system and infrastructure – including but not limited to
system efficiencies, reservoir dredging, recycled water, groundwater storage and
recharge, conjunctive use – to improve water supply reliability.
3. Continue long‐term monitoring and evaluation.

Collect groundwater and surface water data and maintain a usable database that
can provide information about the status of the county’s groundwater and surface
water resources and help forecast future supplies.
Evaluate data using best analytical methods in order to better understand
characteristics of the county’s groundwater and water resources systems.
Share data and results of related analytical efforts while following appropriate
confidentiality standards.
4. Improve our scientific understanding
groundwater‐surface water interactions.

of

groundwater

recharge

and

5. Improve preparedness to address groundwater issues that might emerge.

72

These are overarching groundwater sustainability objectives; “measurable objectives”, per
SGMA requirements, are discussed in Section 7.5.
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Improve preparedness for responding to long‐term trends and evolving issues,
such as adverse groundwater trends (including levels and quality), changes in
precipitation and temperature patterns, and saltwater intrusion.
Improve preparedness for responding to acute crises, such as water supply
disruptions and multi-year drought conditions.
-

Napa Valley Subbasin Basin Analysis Report, pp. 132 – 133

Tracking Groundwater Conditions to Inform Management

Napa County has maintained an active role in monitoring groundwater conditions in the
County since the mid-1960s. The County’s initial involvement in groundwater monitoring
included data collection at hundreds of wells beginning in 1962 in support of the USGS-led
study that provided an early analysis of safe yield for the Napa Valley. 73 As described above,
that safe yield analysis and a separate one published in 1991 74, served as the primary objective
criteria for groundwater management beginning with the Water Availability Analysis policy
adopted in 1991.
Since the initiation of monitoring efforts through the County in 1962, the County BOS has
relied on best-available information about groundwater conditions to guide management
decisions. Reporting on groundwater conditions is facilitated by the Watershed Information and
Conservation Council (see additional information below). The County BOS and stakeholders in
Napa County have received updates on groundwater conditions over time through studies
conducted in support of groundwater management. These include the studies by Faye (1973)
and Montgomery (1991) described previously. Additional synthesis, analysis, and reporting
occurred between 2003 and 2005 for the Baseline Data Report prepared in support of the 2008
General Plan Update. The Baseline Data Report includes a chapter on groundwater hydrology
that summarizes available information on geologic and groundwater conditions (see Attachment
B). Groundwater stakeholders received regular updates on preparation of the Baseline Data
Report beginning in 2003 through the WICC.
Following adoption of the 2008 General Plan Update, the County BOS initiated further
studies of groundwater conditions. These reports are described in Section 1.1.3 of the
Alternative. They include (but are not limited to) the 2011 Groundwater Conditions Report 75, the
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Montgomery, 1991
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2013 Hydrogeologic Conceptualization and Characterization of Conditions Report 76, and annual
groundwater conditions reports prepared beginning in 2014.
Governance and Accountability

As described above, deliberate groundwater management actions taken by Napa
County since 1991 are consistent with the objectives of SGMA and have included setting
objective criteria to avoid undesirable results, identified as avoiding overdraft, maintaining
historic groundwater level, protecting against water quality degradation, land subsidence,
preventing increased surface water flow reductions, and other adverse environmental impacts.
Napa County, under the leadership of the County BOS and key community stakeholders,
has been actively tracking, studying and managing groundwater resources for many decades.
Under the guidance of its groundwater advisory committees and with public input, the County
BOS has taken multiple actions to protect and ensure the sustainability of the County’s
groundwater. Years before the State developed SGMA policies and regulations, Napa County
was already actively working to address groundwater sustainability.
The County BOS is the governing body of Napa County. The County BOS has
jurisdiction over land use, roads and municipal services (i.e., groundwater and septic) in the
unincorporated areas of the county. The County BOS is both the legislative and the executive
authority in Napa County. In some applications, the County BOS also has quasi-judicial
authority. In addition, Supervisors serve in other capacities on various boards, commissions or
special districts, such as regional and local Councils of Government, the Local Agency
Formation Commission, Special Districts, the Air Quality Management District, the Airport Land
Use Commission and various Joint Powers Authorities. County Supervisors serving in these
various capacities make decisions on local and regional planning and the future land use
development of Napa County, which includes prudent management and use of natural
resources such as groundwater.
In 2002, by recommendation of the County’s Watershed Task Force Oversight
Committee, the County BOS created the Watershed Information and Conservation Council
(WICC) (then known as the Conservancy and Watershed Information Center). As noted in the
Alternative, the WICC was established by the County BOS in 2002 through Resolution No. 02103 (see Attachment B). Several WICC-related resolutions approved by the County BOS are
included with these comments (see Attachment B). These resolutions include the expansion of
the WICC Board membership to include representatives from all of the cities in the county and
extension of the term of the WICC indefinitely. 77,78
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for Napa County. January 2013.
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The WICC is charged with guiding and supporting community efforts to maintain and
improve the health of Napa County's watershed lands by coordinating and facilitating
partnerships among the individuals, agencies, and organizations involved in improving
watershed health and restoration; supporting watershed research activities; and providing
watershed information and education. To fulfil its mission, the WICC seeks solutions to
watershed issues and concerns, guided by a set of adopted principles that embrace political
neutrality, information collection and dissemination, collaboration, cooperation, and funding
development. The WICC holds regular public meetings and is comprised of seventeen members
of balanced of interests, representing key community leadership and stakeholders. The WICC
contains representation from every municipality in Napa County (City of Calistoga, City of St.
Helena, Town of Yountville, City of Napa, and City of American Canyon) and a broad at large
membership representing environmental, agricultural, development and community interests. As
a result, the following agencies, authorities, districts and special districts are represented on the
Council: the Napa Sanitation District, the Napa County Flood Control and Water Conservation
District, the Napa County Resource Conservation District, the Local Agency Formation
Commission, the Napa County Planning Commission, the Natural Resource Conservation
Service, the North Bay Watershed Association, Napa County Regional Parks and Open Space
District, and until recently the North Bay Water Reuse Authority.
As directed by the County BOS, the WICC actively participates in groundwater research,
planning and management activities, ranging from joint meetings with the Napa County
Groundwater Resources Advisory Committee (GRAC), review and comment on groundwater
studies and plans, participation in groundwater policy development and hearing annual reports
on groundwater conditions. In December 2010, the County BOS, committed to participate in the
California Statewide Groundwater Elevation Monitoring (CASGEM) program, thereby notifying
DWR that Napa County will be the entity responsible for groundwater monitoring pursuant to
State requirements. At that time, the County BOS also stated that groundwater monitoring
responsibilities and communication of groundwater conditions will ultimately rest with the WICC.
Since 2011 the WICC has received presentations and briefings on the County’s comprehensive
groundwater studies and participated in joint meetings with the County’s GRAC. Since 2014,
after the work of the GRAC was completed, the WICC has effectively served as the County
BOS’ advisory committee on groundwater. The WICC has standing groundwater items on its
agenda. At these public meetings, the WICC is presented with updates and status reports on
the County’s groundwater program and SGMA compliance, including development of the
Alternative and supporting research and data collection efforts. The WICC and the public
provided comments on the Alternative prior to its adoption by the County BOS and submittal to
DWR in December of 2016.
The County BOS, together with the role and functions of the WICC effectively serve as a
Groundwater Sustainability Agency (GSA) as described in Water Code Section 10723, as it
represents a combination of local agencies overlying the groundwater basin that have land use
and water regulatory authority.
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Through the County’s discretionary permit process, the County has the ability to enforce
applicable groundwater conditions of approval, require additional monitoring, or require
modification of water-using activities up to and including revocation of the use permit. Wells
servicing projects subject to a use permit may also be required to participate in the County’s
groundwater monitoring program, at the discretion of the Director of Public Works. When the
Napa County Planning Commission grants approval of a project, the Planning Commission must
make a finding that the proposed use would not require an improvement causing significant
adverse effects, individually or cumulatively, on an affected groundwater basin. County staff are
able to review proposed projects to ensure this finding is met by requiring each project to
comply with the WAA and to prove adequate water supplies are available to serve the proposed
use without causing significant negative impacts to shared groundwater resources. Through its
code compliance program, the County is able to enforce its ordinances including those
governing groundwater, zoning, and conservation. The County may also seek inspection
warrants from the courts if need be in order to investigate potential violations.
In addition, the County, the GRAC and WICC have taken several of the actions for which
SGMA empowers a GSA. For example, SGMA provides a GSA with the authority to investigate
and monitor groundwater. 79 The County has been actively studying and requiring monitoring of
groundwater since the early 1990s. SGMA provides a GSA with the authority to adopt rules,
compliance and enforcement for groundwater limitations. The County has adopted several
groundwater ordinances limiting groundwater extractions, requiring reporting of extractions and
setting forth consequences for lacking compliance. For these reasons, the County, along with
representation of the GRAC and WICC, have provided the functional equivalence of a GSA for
more than 10 years prior to the enactment of SGMA.

79
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Global Comment Response E - Continuing Efforts to Maintain Sustainable
Conditions Consistent with SGMA
The Alternative describes actions that the County may take in the future, consistent with
actions taken in the past, to ensure groundwater sustainability, including “changes to local land
use controls, well permitting, groundwater metering and usage limits, changes to County
ordinances, and direct coordination with other municipal agencies to effectively protect and
sustain groundwater and surface water resources” 80 (see Global Comment Response D).
The Staff Reports states, “none of the activities described indicate actions specific to
managing for minimum thresholds.” 81 The County respectfully disagrees; the Alternative
describes Annual SGMA reporting, which includes: “A description of monitoring, data evaluation
and other actions in support of continued sustainability, including implementation of projects or
management actions since the previous annual report.” 82 As needed, the management actions
described in the Alternative are consistent with SGMA and strategies employed by the County
since the 1990s to maintain sustainability.
The Staff Report summarizes some of the activities and actions included in the
Alternative; however, the summary is an incomplete representation of the management
measures that have occurred since 1991 or management actions that would be invoked should
they be required to ensure continued sustainability (see excerpt below).
“Actions may include future changes to local land use controls, well permitting,
groundwater metering and usage limits, changes to County ordinances, and direct
coordination with other municipal agencies to effectively protect and sustain
groundwater and surface water resources. Fortunately, as evident by results of
this Report, the Napa Valley Subbasin has been operating within its sustainable
yield for more than 20 years and far-reaching management actions are not
necessary at this time.”
-

Napa Valley Subbasin Basin Analysis Report (2016), p. 169

The County’s approach to implementing management actions described in the
Alternative represents a continuation of successful efforts to manage the Napa Valley
Subbasin within its sustainable yield consistent with SGMA, for over two decades. The
County has participated in and directed studies analyzing safe yield and sustainable yield
since the mid-1960s. The County has considered study findings showing safe yields of
approximately 24,000 acre-feet per year in 1973, 22,000 acre-feet per year in 1991, and

80

Napa Valley Subbasin Basin Analysis Report (2016), p. 169
Staff Report, p. 23
82
Napa Valley Subbasin Basin Analysis Report (2016), p. 156
81

Responses to DWR July 17, 2019 Staff Recommendation
Regarding the Napa Valley Subbasin Alternative
October 11, 2019
Page 40

sustainable yield between 17,000 and 20,000 acre-feet per year in 2016. 83,84,85 The County
has applied its understanding of safe yield and sustainable yield to define undesirable
results, including equivalent definitions developed decades before the SGMA effective
date. The County has implemented management actions to avoid undesirable results (see
Global Response D). While the Alternative finds that groundwater use increased slightly
from 1988 to 2015, total water use has decreased over the same period. The Alternative
also demonstrates that the Subbasin experienced more than five times as much recharge as
outflow due to pumping on an average annual basis from 1988 to 2015. These and other
findings support the conclusions of the Alternative that the Subbasin had operated within its
sustainable yield for more than 20 years.
The proactive decision by the Napa County BOS to submit the Alternative to DWR in
December 2016 has facilitated earlier identification of opportunities for scientific
collaboration, data acquisition efforts, and development of analytical tools and technologies
that are being implemented much sooner than if the County BOS had waited until 2022 to
submit a GSP. Through the development and implementation of the Alternative, and seven
years of technical study prior to the Alternative, Napa County continues to implement
recommendations that will result in an even more informed Alternative Update in 2022. The
County’s approach will more effectively ensure continued sustainable groundwater
management than had the County waited to submit an initial GSP in 2022. The Alternative
describes recommendations made during the seven (7) years prior to the Alternative
submittal and the implementation of nearly all of those recommendations by 2016, as well
as 10 ongoing recommendations and 13 additional recommendations.
As explained during Napa County’s December 4, 2018 call with DWR staff, the
WICC was engaged in the SGMA process throughout the development of the Alternative,
the preparation of the Northeast Napa Special Study, the 2018 Alternative Amendment,
and the 2017 and 2018 Annual Reports. The WICC represents the broad interests of all
municipalities, urban, agricultural, and environmental water users, making it the functional
equivalent of a GSA. Created in 2002 and comprised of 17 members, the WICC includes
elected officials from the County and cities, representatives from the County’s various
stakeholder communities, including environmental, agricultural, and other community wide
interests. Its mission is:
“To improve the health of the Napa County’s watersheds by informing, engaging
and fostering relationships within the community.”
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WICC members represent the entire county and the watersheds including
surrounding groundwater basins and subbasins in the county. The WICC is committed to
countywide watershed stewardship on behalf of the community and the environment.
Napa County considers its Alternative a functional equivalent to a GSP and a
dynamic "living" document that continually informs the County and the public of water
resources conditions and actions that need to be implemented to maintain sustainability. As
described in the Alternative (Section 9), the County, through the BOS, regulates
groundwater usage and well development through its Code of Ordinances, 2008 General
Plan Update and corresponding policies, goals and ordinances, and other actions
coordinated with the Napa County Planning Commission. The County has and will continue
to take actions to maintain groundwater sustainability (see Global Comment Response D).
While waiting for DWR to complete its evaluation of the Alternatives submitted on or
before January 1, 2017, Napa County has continued its ongoing implementation of the
recommendations in the Alternative, as well as those in previous countywide reports, which
began before SGMA. As intended by SGMA, the Napa County BOS has an ongoing
commitment to natural resources sustainability on behalf of all the citizens of Napa County
and all Napa Valley Subbasin stakeholders.
In September 2017, Napa County completed the Northeast Napa Area: Special
Groundwater Study; this served as a key supporting document and appendix to the 2018
Alternative Amendment. 86 As explained in the December 17, 2018 letter from the County to
DWR, the Amendment did not change the analysis of basin conditions or any other aspects of
the Alternative. However, the availability of the Draft Sustainable Management Criteria BMP
informed further explanation provided in the Amendment about the interpretation of the
sustainability criteria and the definition of undesirable results for the basin. 87 The Amendment
was uploaded to the DWR Alternative portal on March 23, 2018.
GSP regulations (Section 355.10(d)(1) Plan Amendments, see excerpt below)
specifically allow that an amendment shall be evaluated by DWR as part of the initial review if
provided before DWR has completed the initial review. The County again requests, as it did in
December 2018, that DWR consider the Amendment when determining whether the Napa
Valley Subbasin Alternative satisfies the objectives of SGMA and whether the Alternative is in
substantial compliance based on the criteria described in Section 355.4.
California Code of Regulations (CCR) Title 23, Section 355.10
(a) Any amendment to a Plan shall be evaluated by the Department for
consistency with the requirements of the Act and of this Subchapter.

86
87

Napa Valley Subbasin Alternative Amendment (2018), Appendix A
Napa Valley Subbasin Alternative Amendment (2018), Section 3
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(b) An Agency may amend a Plan at any time, and submit the amended Plan to
the Department for evaluation pursuant to the requirements of this Subchapter.
(c) The Department shall evaluate the amended portions of the Plan and any new
information that is relevant to the amendments or other Plan elements. Portions of
the Plan that have not been amended will not be evaluated unless the
Department determines the proposed amendment may result in changed
conditions to other areas or to other aspects of the Plan.
(d) An amendment to a Plan shall be evaluated by the Department as follows:
(1) An amended Plan that has been submitted, but not yet approved by the
Department, shall be evaluated during the initial evaluation period, in accordance
with Sections 355.2 and 355.4.
(2) An amended Plan that has been approved by the Department, but determined
to be incomplete or inadequate as a result of a periodic assessment pursuant to
Section 355.6, shall be evaluated in accordance with Sections 355.2 and 355.4.
(3) An amendment to a Plan that has been approved by the Department shall be
evaluated in accordance with Section 355.6, except that if the Department does
not approve the amendment, the Agency may revise and resubmit another
amendment at any time, provided that the status of the Plan remains unchanged.
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Conclusion
The County appreciates the opportunity to provide this response in the interest of
clarifying how the Alternative meets the objectives of SGMA for the Napa Valley Subbasin and
the continued sustainable management of groundwater resources. Additional responses to
specific comments included in the Staff Report are provided in Attachment A. The attached
responses also include descriptions of enhancements to the Alternative to be incorporated as
part of the first 5-year Update due by January 1, 2022.
The Alternative includes an analysis of basin conditions that demonstrates that the
basin has operated within its sustainable yield over a period of 28 years. The new SGMA
sustainability criteria, including the sustainability goal, undesirable results, measurable
objectives and minimum thresholds, are defined and presented in the Alternative. These
sustainability criteria were considered when assessing whether Subbasin conditions had
been sustainable over the 28-year analysis period. As per the intent of the Legislature
(Section 10720.1), the County continues to track, analyze, and document basin conditions
relative to these sustainability criteria as demonstrated in two SGMA Annual Reports submitted
to DWR since 2017 and the 2018 Amendment to the Alternative.
The County BOS approved the Alternative with the understanding that: 1) the basin
had already operated within the sustainable yield for at least 10 years, 2) the intent of the
Legislature is among other things to provide for the sustainable management of groundwater
basins, and 3) the County BOS approved the sustainability goal in the Alternative to
“….maintain groundwater sustainability indefinitely without causing undesirable results,
including unacceptable economic, environmental, or social consequences”. There is no
mistaking the County BOS approved the Alternative with the understanding the Napa Valley
Subbasin was able to demonstrate it had a history of sustainability and was actively managing
to avoid the undesirable results, as defined in the Alternative. The sustainability goal also
demonstrates the County’s commitment to maintain those conditions and to continue managing
the basin to sustainability in the future. The County believes its response to the SGMA
requirements, to provide for the sustainable management of the Napa Valley Subbasin in
accordance with the Alternative submitted on behalf of stakeholders in the Subbasin, is
consistent with the spirit and intent of the Legislature and the objectives of SGMA.
Napa County requests DWR approve the Alternative on the condition that such
approval will be revisited at the review of the Alternative update to ensure the Subbasin
continues to be actively managed as a functional equivalent to a GSP.

Responses to DWR July 17, 2019 Staff Recommendation
Regarding the Napa Valley Subbasin Alternative
October 11, 2019
Page 44

Supporting Documentation Provided to DWR with this Response
The County is providing copies of the following documentation to provide DWR with
additional, requested information about the consistency of the County’s management of the
Napa Valley Subbasin with the objectives of SGMA for more than two decades before the
January 1, 2015 SGMA effective date. Copies of the supporting documentation (listed below in
chronological order) are provided in Attachment B.
1. Faye, R.E. 1973. Ground-water hydrology of northern Napa Valley California. Water
Resources Investigations 13-73, US Geological Survey, Menlo Park, CA, 64 p.
2. James M. Montgomery Consulting Engineers. 1991. Water Resource Study for the Napa
County Region. Prepared for Napa County Flood Control and Water Conservation
District. January 1991. 148 p.
3. Redding, J. R. 1991. Water Availability Analysis Policy. Public Works Department Report
on Water Availability Analysis [Memorandum] and Water Availability Analysis [Staff
Report]. Napa, CA: Napa County Department of Conservation, Development, and
Planning. February 27, 1991.
4. Napa County Planning Commission. 1991. Minutes of the Meeting of the Conservation,
Development and Planning Commission, County of Napa. March 6, 1991.
5. Woodbury, M. L. 1991 Memorandum titled Local Authority to Adopt Regulations for the
Protection of Groundwater Resources [Memorandum]. Napa, CA: Napa County Counsel.
March 28, 1991.
6. Bickell, B. 1993. Report of the Water Advisory Committee [Memorandum and Report].
Napa, CA: Napa County Department of Public Works. February 4, 1993.
7. County of Napa. 1996. Napa County Ordinance No. 1117. Adopted December 3, 1996
8. County of Napa. 1997. Napa County Ordinance No. 1119. Adopted January 21, 1997
9. County of Napa. 1997. Napa County Ordinance No. 1130. Adopted November 25, 1997
10. Cave T., Johanson K., Redding J., Westermyer, R. 1999. General Plan Amendment
#GPA98-04 and Napa County Code Amendment #98279-ORD [Staff Report to the
Conservation, Development and Planning Commission]. Napa, CA. April 7, 1999.
11. County of Napa. 1999. Napa County Ordinance No.1162. Adopted August 3, 1999
12. County of Napa. 2002 - 2016. Napa County Board of Supervisors Resolutions related to
the Watershed Information and Conservation Council (10). May 21, 2002 – December
20,2016
13. County of Napa. 2003. Water Availability Analysis Policy Report. Napa, CA. August 2003
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14. County of Napa. 2003. Napa County Ordinance No. 1230. Adopted November 4, 2003
15. County of Napa. 2005. Napa County Ordinance No. 1254. Adopted March 8, 2005
16. County of Napa. 2005. Napa County Baseline Data Report, Chapter 16 Groundwater
Hydrology. Version 1. November 30, 2005
17. Watershed Information Center and Conservancy of Napa County. 2007. 2007 – 2008
Strategic Plan. June 2007
18. County of Napa. 2007. Napa County Ordinance No. 1294. Adopted August 7, 2007
19. County of Napa. 2007. Water Availability Analysis Policy Report. Napa, CA. August 2007
20. Watershed Information Center and Conservancy of Napa County. 2015. 2015 Strategic
Plan. January 2015

Attachment A
Responses to Technical Comments in the Department of
Water Resources Alternative Assessment Staff Report, for
the Napa Valley Subbasin, Dated July 17, 2019
(October 11, 2019)
The responses provided in this document focus on those statements in the Department
of Water Resources (DWR) Alternative Assessment Staff Report (Staff Report) interpreted by
Napa County (County) to represent technical comments on the ability of the Napa Valley
Subbasin Alternative 88 (Alternative) to satisfy the objectives of SGMA, which is the focus of the
evaluation by DWR. 89 The Staff Report includes other statements interpreted by the County to
be observational in nature. The responses in this document address those observational
statements as needed, to clarify where the Staff Report misinterprets the Alternative.
The responses include references to information contained in the Alternative, other
documents submitted with the Basin Analysis Report as part of the Alternative submittal, and
documents referenced in the Alternative submittal but not provided at the time of the initial
submittal, as requested by DWR on page 2 of the July 17, 2019 Notification Letter. Substantial
effort has been made to clearly identify the document(s) containing information requested by
DWR.
Responses also reference the 2018 Napa Valley Subbasin Alternative Amendment
(Amendment) provided to DWR on March 23, 2018 during the initial review period consistent
with Groundwater Sustainability Plan (GSP) regulations (Section 355.10(d)(1) Plan
Amendments), as described in Global Comment Response E.
After the responses, the County has included a section describing enhancements to be
incorporated as part of the first 5-year update of the Alternative due by January 1, 2022. The
enhancements are proposed in response to comments on the Alternative provided by DWR and
in recognition of additional SGMA implementation guidance provided by DWR since submittal of
the Alternative in December 2016. The proposed enhancements are consistent with the scope
of the 5-year update contents described in the Section 8.6.5 of the Alternative.

88

Napa Valley Groundwater Sustainability: A Basin Analysis Report for the Napa Valley
Subbasin (2016), including thirteen appended documents and key references described in
Table 1-1.
89
Alternative Assessment Staff Report, p. 5
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DWR Staff Report, Line 21 (page 1 of 28)90
“Napa County, as a county government, has the authority to manage water resources, including
groundwater, within its jurisdictional boundary. Prior to SGMA, Napa County set conservation
goals for water resources as part of its 2008 General Plan and subsequently funded a monitoring
program, public outreach, and hydrogeologic studies. As part of these efforts, however, the
County did not develop any management or operational criteria for the Napa Valley Subbasin.”
Napa County Response 1
See Global Comment Response D regarding management actions employed by the
County since 1991 and the consistency of management actions with SGMA objectives and
existing basin management practices.

DWR Staff Report, Line 39 (page 2 of 28)
“However, the County did not identify quantitative thresholds where the use of groundwater
would produce significant and unreasonable effects, and did not manage the Napa Valley
Subbasin to any threshold.”
Napa County Response 2
This comment occurs in the same paragraph as the comment beginning on Line 21 and
expands on that prior comment with regard to the adequacy of actions taken by Napa County to
manage the Napa Valley Subbasin prior to the passage of SGMA. As described in the global
comment responses, the Staff Report redefines an “analysis of basin conditions” using
standards that do not appear in Water Code Section 10733.6(b)(3) and standards that are
inconsistent with Water Code requirements that existed prior to SGMA (See Global Comment
Responses A, B, and C). The comment above also overlooks actions by the County to manage
groundwater resources in the Napa Valley Subbasin for over two decades prior to the passage
of SGMA (see Global Comment Response D).

DWR Staff Report, Line 49 (page 2 of 28)
“Because the County has not established such thresholds or defined the conditions giving rise to
undesirable results, the County can only speculate whether undesirable results have occurred.”
Napa County Response 3
The Napa Valley Subbasin Alternative defines sustainability criteria consistent with the
requirements of SGMA, including a sustainability goal, undesirable results, measurable

90

References to page numbers related to DWR Staff comments correspond to the DWR Staff
Report dated July 17, 2019.
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objectives, and minimum thresholds. 91 The Alternative presents those criteria in the context of
prior groundwater management goals and actions (see Global Comment Reponses B, C, and
D).

Depletions of Interconnected Surface Water
Quantitative minimum thresholds for depletions of interconnected surface water are
defined in Section 7.4.1 of the Alternative (p. 141) utilizing groundwater elevations at 16 wells
based on correlations between groundwater elevations and streamflow and in consideration of
well construction relative to nearby surface waters. Minimum thresholds are defined in Table 7-3
from the Alternative (see table below). “These thresholds represent the lowest static
groundwater elevation to which groundwater levels may reasonably be lowered at the end of a
dry season without exacerbating streamflow depletion. These levels are not acceptable on a
continuous basis as this would contribute to a worsening of existing conditions.” 92 By placing
protective thresholds at representative surface water-groundwater sites, groundwater elevations
in those wells can be tracked to ensure that groundwater conditions do not cause undesirable
results (see Global Comment Response C).
Prior to developing the Alternative, and based on recommendations developed by the
GRAC and approved by the Board of Supervisors in April 2014, Napa County revised the Water
Availability Analysis (WAA) guidelines to include specific consideration of the potential for
streamflow depletion that would result from new or existing wells proposed to supply
discretionary land use projects. 93 As described in Global Comment Response D, the WAA has
been in use since 1991 to evaluate and avoid significant impacts on water resources through
the application of objective water demand criteria consistent with determinations of safe yield
documented in prior studies. The updated WAA guidelines incorporate criteria for the avoidance
of streamflow depletion impacts based on well type, well production capacity, surface seal
thickness, hydrogeologic setting, and distance from surface waters – all of which were analyzed
by the County and described in a separate technical memorandum referenced in the
Alternative. 94
Table 7-3: Minimum groundwater elevation thresholds protective of
streamflow depletion (Napa Valley Subbasin Basin Analysis Report, 2016)

91

Napa Valley Subbasin Basin Analysis Report (2016), Section 7
Napa Valley Subbasin Basin Analysis Report (2016), p. 139
93
Napa Valley Subbasin Basin Analysis Report (2016), Appendix I
94
LSCE. 2013b. Approach for evaluating the potential effects of groundwater pumping in
surface water
flows and recommended well siting and construction criteria. Technical Memorandum prepared
for
Napa County. in Napa Valley Subbasin Basin Analysis Report (2016), Table 1-1 Key
References
92
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Well ID
NapaCounty-128
08N06W10Q001M
07N05W09Q002M
NapaCounty-133
06N04W17A001M
06N04W27L002M
NapaCounty-214s-swgw1
NapaCounty-215d-swgw1
Napa County 216s-swgw2
Napa County 217d-swgw2
NapaCounty-218s-swgw3
NapaCounty-219d-swgw3
NapaCounty-220s-swgw4
NapaCounty-221d-swgw4
NapaCounty-222s-swgw5
NapaCounty-223d-swgw5

Minimum Threshold: Minimum Fall Groundwater Elevation
(Feet AMSL)
320
269
127
72
37
-2
2
2
61
61
29
29
75
75
185
164

Tables 7.1 - 7.3 from the 2013 Technical Memorandum provide recommended well
distances from surface waters based on a streamflow depletion criterion of 0.01 cubic feet per
second. The setback distances are applicable both to proposed wells and existing wells for the
purposes of the County’s review of sources of supply for proposed discretionary land use
projects. Table 7.1 considers a typical domestic well with a low production capacity. Table 7.2
considers irrigation wells with a low production capacity, and Table 7.3 considers irrigation wells
with a high production capacity. Domestic wells producing less than 10 gpm can be as close as
500 feet from a surface water channel, while relatively lower production capacity irrigation wells
(10-30 gpm) and higher are confined to a spacing of at least 1000 feet. With these
recommended criteria, the County is able to provide an informed review of proposed land use
projects using best available information.
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Table 7.1: Recommended well placement and construction of a low
production domestic well (LSCE, 2013b).
Distance from Surface water
Channel

Well
Type

Aquifer
Hydraulic
Conductivity

500 feet

1000 feet

1500 feet

Domestic
Domestic
Domestic
Domestic

High
Moderate
Low
Very Low
















Surface
Seal
Depth
(feet)
50
50
50
50

Depth of
Uppermost
Perforations
(feet)
100
100
100
100

Table 7.2: Recommended well placement and construction of a low
production irrigation well (LSCE, 2013b).
Distance from Surface water
Channel

Surface
Depth of
Seal
Uppermost
Depth Perforations
(feet)
(feet)
50
100

Well
Type

Aquifer
Hydraulic
Conductivity

Irrigation

High



Irrigation

Moderate



50

100

Irrigation

Low



50

100

Irrigation

Very Low



50

100

500 feet

1000 feet



1500 feet

Table 7.3: Recommended well placement and construction of a high
production irrigation well (LSCE, 2013b).

Well
Type

Aquifer
Hydraulic
Conductivity

Distance from Surface water
Channel
500 feet

1000 feet

1500 feet

Surface
Seal
Depth
(feet)

Depth of
Uppermost
Perforations
(feet)

Irrigation

High



50

100

Irrigation

Moderate



50

100

Irrigation

Low



50

100

Irrigation

Very Low



50

100

Groundwater Quality/Seawater Intrusion
Consistent with other approved Alternatives, the Napa Valley Subbasin Alternative
defines quantitative minimum thresholds for water quality degradation using Maximum
Contaminant Levels (MCLs) set as drinking water standards by the State Water Resources
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Control Board Division of Drinking Water. Section 7.4.2 of the Alternative describes that
minimum thresholds for SGMA purposes are “constituents contributed due to activities at the
land surface rather than on the presence of naturally occurring constituents.” 95 The MCL for
nitrate (as nitrogen) of 10 mg/L is shown as an example constituent at seven representative
monitoring sites for groundwater quality. 96 The Alternative also references the MCL for arsenic
of 10 µg/L. 97
Table 7-4: Nitrate groundwater standards to avoid groundwater degradation
(Napa Valley Subbasin Basin Analysis Report, 2016)
Minimum Threshold: GW Quality
Objective1 (example Nitrate-N
mg/l)
06N04W17A001M
10
06N04W27L002M
10
07N05W09Q002M
10
08N06W10Q001M
10
NapaCounty-128
10
NapaCounty-133
10
NapaCounty-135
10
1. The Maximum Contaminant Level (MCL) for Nitrate as Nitrogen is 10 mg/L.
Well ID

Quantitative minimum thresholds for seawater intrusion are defined in Section 7.4.3 of
the Alternative 98 and Section 3.3.2 of the 2018 Alternative Amendment. 99 The representative
well with SGMA criteria established for seawater intrusion in the Alternative, shown in Table 7-5,
has a long historical record dating to the 1950s with a trend of decreasing TDS
concentrations. 100 Of the examples of groundwater quality standards provided in the Alternative
and 2018 Alternative Amendment, all are at or below the MCL and Secondary Maximum
Contaminant Level (SMCL) standards established under Title 22 of the California Code of
Regulations.

95

Napa Valley Subbasin Basin Analysis Report (2016), p. 141
Napa Valley Subbasin Basin Analysis Report (2016), p. 142
97
Napa Valley Subbasin Basin Analysis Report (2016), p. 98
98
Napa Valley Subbasin Basin Analysis Report (2016), p. 142
99
Napa Valley Subbasin Alternative Amendment (2018), p. 25
100
Napa Valley Subbasin Basin Analysis Report (2016), Figure 4-18
96
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Table 7-5: Minimum threshold to avoid seawater intrusion (Napa Valley
Subbasin Basin Analysis Report, 2016)
Well ID

Minimum Threshold: Maintain TDS at or Below
Historically Observed TDS Concentration1 (mg/L)

5N/4W-15E1
450
1. Secondary Recommended Maximum Contaminant Level for TDS is 500 mg/L.

Table 3-5: Minimum threshold of chloride concentration to indicate
saltwater intrusion (Napa Valley Subbasin Alternative Amendment, 2018)
Minimum Threshold: Maintain Chloride
Concentrations at or Below Secondary MCL1
(mg/L)
NapaCounty-214s-swgw1
500
1. Secondary Recommended Maximum Contaminant Level for TDS is 500 mg/L.
Well ID

County regulations for the protection of groundwater quality are found in Title 13.12
Napa County Code of Ordinances regarding well construction and abandonment standards and
water supply protection. These ordinances were enacted in 1999 and thereafter required all
wells to perform in a manner protective of groundwater quality. This objective of the ordinance is
summarized by Title 13.12.440 (A), “No person shall install or maintain a well in any manner
that will result in the pollution or contamination of the ground water, or which allows the
entrance of surface waters into the ground water.” In reference to what constitutes groundwater
pollution, the County manages to state-designated MCL standards. See Response 19 for more
information regarding the County’s groundwater quality policies and coordination with State
regulatory programs.

Planned Enhancement 1
In the first 5-year update of the Alternative, Napa County will clearly state that the
minimum thresholds protective of groundwater quality and seawater intrusion are defined by the
federal Clean Water Act, State Porter-Cologne Act, and are further regulated by the San
Francisco Bay Regional Water Quality Control Board and the California State Water Resources
Control Board Division of Drinking Water (DDW).

Chronic Groundwater Level Declines, Groundwater Storage
Reductions, and Land Subsidence
Quantitative minimum thresholds for chronic groundwater level declines, groundwater
storage reductions, and land subsidence are defined in Section 7.4.4 of the Alternative. As
described in Global Comment Response C, the minimum thresholds set for these three criteria
incorporate those established in Section 7.4.1 for depletions of interconnected streamflow (a
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more sensitive sustainability indicator in the Napa Valley Subbasin. 101 As shown in Table 7-2 of
the Alternative, 17 wells are designated as representative monitoring sites with minimum
thresholds for both chronic groundwater level declines and groundwater storage reductions,
while 7 wells are designated as representative monitoring sites for land subsidence. 102
In addition to groundwater elevation as an indicator of land subsidence, land surface
elevation data reported by the National Geodetic Survey were presented in the Alternative
(Section 4.4, p. 65), including land surface elevation data from 1994, 2000, 2007, and 2012.
Long-term observations exhibited both positive and negative changes in elevation, relating more
to historical error and less precise survey methods. More recent measurements, however, once
correlated with groundwater elevation in the area did not suggest that land subsidence has
occurred over the 28-year base period (1988 to 2015).

Planned Enhancement 2
In the first 5-year update of the Alternative, Napa County will provide a numerical
threshold for groundwater storage itself, in addition to the numerical thresholds already
established for groundwater levels as a proxy. This standard will be protective of both
groundwater levels and streamflow depletion because it will be derived from each of their
minimum thresholds.

DWR Staff Report, Line 51 (page 2 of 28)
“The Department cannot evaluate an alternative that claims to have operated a basin without
incurring undesirable results over a period of at least 10 years based on speculation.”
Napa County Response 4
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), Sustainability Criteria and Undesirable Results.

DWR Staff Report, Line 64 (page 2 of 28)
“While it is true that SGMA does not require undesirable results prior to 2015 to be remediated,
the presence of undesirable results before 2015 undermines the County’s claim that it has
operated the Napa Valley Subbasin without undesirable results. The 2015 exemption does not
apply to an alternative based on 10 years of sustainable basin-wide management, as this would
render meaningless the requirement that an agency demonstrate 10 years of sustainability.”

101
102

Napa Valley Subbasin Basin Analysis Report (2016), p. 136
Napa Valley Subbasin Basin Analysis Report (2016), p. 140
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Napa County Response 5
See Global Comment Responses B and C regarding avoiding undesirable depletions of
interconnected surface waters, specifically the section discussing the absence of undesirable
results from 1988 to 2015 and the section on the role of the 2015 baseline.

DWR Staff Report, Line 70 (page 2 of 28)
“The County also relies on the authority SGMA grants a local agency or GSA to set measurable
objectives as supporting the County defining undesirable results and minimum thresholds
retroactively, based on past worst-case conditions in the Subbasin. In the judgement of
Department staff, the County’s approach is inconsistent with both the legislative intent of SGMA
as well as the plain meaning of the statute.”
Napa County Response 6
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), Sustainability Criteria and Undesirable Results.

DWR Staff Report, Line 82 (page 3 of 28)
“Based on the information presented in the Basin Analysis Report, the Department has no data
upon which it can conclude that the Alternative meets the requirement to demonstrate operation
within the sustainable yield for at least the last 10 years and, therefore, Department staff
recommend that it not be approved.”
Napa County Response 7
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), Sustainability Criteria and Undesirable Results.

DWR Staff Report, Line 87 (page 3 of 28)
“Rather, it is a finding that the analysis presented in the Alternative did not confirm the absence
of undesirable conditions during the prior 10 years.”
Napa County Response 8
See Global Comment Responses B and C regarding avoiding undesirable depletions of
interconnected surface waters, specifically the section discussing the absence of undesirable
results from 1988 to 2015.
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DWR Staff Report, Line 132 (page 4 of 28)
“The elements of the cited sections are not all applicable to alternatives. Some provisions apply
to GSPs and alternatives alike, to alternatives only prospectively, or do not apply to alternatives
at all. Ultimately, the purpose of the evaluation is to determine whether an alternative satisfies
the objectives of SGMA. The agency must explain how the elements of an alternative are
“functionally equivalent” to the elements of a GSP required by Articles 5 and 7 of the GSP
Regulations and are sufficient to demonstrate the ability of an alternative to achieve the
objectives of SGMA. The explanation by the agency that elements of an alternative are
functionally equivalent to elements of a GSP furthers the objective of demonstrating that an
alternative satisfies the objectives of SGMA. Alternatives based on groundwater management
plans or historical basin management practices that predate the passage of SGMA or adoption of
GSP Regulations, although required to satisfy the objectives of SGMA, are not necessarily
expected to conform to the precise format and content of a GSP. The Department’s assessment is
thus focused on the ability of an alternative to satisfy the objectives of SGMA as demonstrated
by information provided by the agency; it is not a determination of the degree to which an
alternative matched the specific requirements of the GSP Regulations.”
Napa County Response 9
See Global Comment Responses A and E regarding the requirements of Section
10733.6(b)(3) and the continuing efforts to maintain sustainable conditions consistent with
SGMA.

DWR Staff Report, Line 174 (page 5 of 28)
“The Department’s review considers whether there is a reasonable relationship between the
information provided and the assumptions and conclusions made by the agency, whether
sustainable management criteria and projects and management actions described in an alternative
are commensurate with the level of understanding of the basin setting, and whether those
projects and management actions are feasible and likely to prevent undesirable results. Staff will
recommend that an alternative be approved if staff believe, in light of these factors, that
alternative has achieved or is likely to achieve the sustainability goal for the basin.”
Napa County Response 10
See Global Comment Responses D and E regarding management actions and
consistency with SGMA, existing basin management practices and the continuing efforts to
maintain sustainable conditions consistent with SGMA.
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DWR Staff Report, Line 183 (page 5 of 28)
“An alternative based on a demonstration that the basin has operated within its sustainable yield
over a period of at least 10 years may be approved based on information that demonstrates that
objective criteria defining operating standards that governed groundwater management for the
basin were established and consistently achieved. Even when staff review indicates that an
alternative will satisfy the objective of SGMA, the Department may recommend actions to
facilitate future evaluation of that alternative and to allow the Department to better evaluate
whether an alternative adversely affects adjacent basins.”
Napa County Response 11
See Global Comment Response A regarding the requirements of Water Code Section
10733.6(b)(3). See Global Comment Response B regarding sustainability criteria and
undesirable results. See Global Comment Response C specifically the section regarding the
absence of undesirable results from 1988 to 2015. See Global Comment Response D regarding
management actions employed by the County since 1991 and the consistency of management
actions with SGMA objectives and existing basin management practices. See Global Comment
Response E regarding the continuing efforts to maintain sustainable conditions consistent with
SGMA.

DWR Staff Report, Line 231 (page 6 of 28)
“Other information provided to or relied upon by the Department have been posted on the
Department’s website and includes material submitted by the County, public comments, and
correspondence. Napa County also submitted an amendment to its Alternative Submittal as part
of the 2018 Annual Report, but Department staff did not review this as part of the Alternative
evaluation because it was received after the statutory deadline for alternative submissions.”
Napa County Response 12
See Global Comment Response E regarding the continuing efforts to maintain
sustainable conditions consistent with SGMA.

DWR Staff Report, Line 305 (page 8 of 28)
“GSP Regulations require the submitting agency to explain how the elements of an alternative
are functionally equivalent to the elements of a GSP as required by Article 5 of the GSP
regulations and are sufficient to demonstrate the ability of an alternative to achieve the objectives
of SGMA. As stated previously, alternatives based on historical basin management practices that
predate the passage of SGMA or adoption of GSP Regulations, although required to satisfy the
objectives of SGMA, are not necessarily expected to conform to the precise format and content
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of a GSP, and the criteria for adequacy of an alternative is whether the Department is able to
determine that an alternative satisfies the objectives of SGMA.”
Napa County Response 13
See Global Comment Response A regarding the requirements of Section 107733.6(b)(3)
and Global Comment Response E regarding the continuing efforts to maintain sustainable
conditions consistent with SGMA.

DWR Staff Report, Line 329 (page 9 of 28)
“The reference to requirements of the GSP Regulations at the beginning of each section is to
provide context regarding the nature of the element discussed but is not meant to define a strict
standard applicable to alternatives.”
Napa County Response 14
See Global
107733.6(b)(3).

Comment

Response

A

regarding

the

requirements

of

Section

DWR Staff Report, Line 342 (page 9 of 28)
“Through the conservation element of the 2008 Napa County General Plan, Napa County
developed six goals related to water resources, which include goals related to groundwater
quality and quantity. The General Plan served as the starting point for subsequent County efforts
that included a groundwater public outreach project in 2010, the Groundwater Resources
Advisory Committee between 2011 and 2014, and development of the Napa County
Comprehensive Groundwater Monitoring Program in 2009.”
Napa County Response 15
See Global Comment Response A regarding the requirements of Water Code Section
107733.6(b)(3). See Global Comment Response D regarding management actions employed by
the County since 1991 and the consistency of management actions with SGMA objectives and
existing basin management practices. See Global Comment Response E regarding continuing
efforts to maintain sustainable conditions consistent with SGMA. The March 6, 1991 interim
policy report served as the starting point for County efforts regarding groundwater conservation,
which required use permit applicants and parcel subdivision applicants to submit a Water
Availability Analysis with each application. 103,104 This oversight within the County’s jurisdiction

103
104

Napa Valley Subbasin Basin Analysis Report (2016), pp. 163 - 164
Napa Valley Subbasin Basin Analysis Report (2016), Appendix I
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was refined on August 3, 1999 with the Board of Supervisors approval of Napa County
Ordinance No. 1162 (Groundwater Conservation Ordinance). 105

DWR Staff Report, Line 430 (page 13 of 28)
“Groundwater elevations in the MST area show declining trends due to several pumping
depressions. It is noted that much of the MST area is not within the Napa Valley Subbasin:
however, none of the reports distinguish the part of the MST area in the Napa Valley Subbasin
from the portion outside of the Subbasin when discussing groundwater elevations.”
Napa County Response 16
The MST groundwater subarea 106 has been a focus of Napa County groundwater
management since the 1990s, including through restrictions on groundwater development. 107
The Alternative includes dozens of references to the MST groundwater subarea, which has
been delineated by Napa County to support local resources planning and management
independent of the mapping of groundwater basins by DWR. 108 The County has also described
groundwater conditions, including groundwater level trends and cones of depression, in the
MST as part of the following reports submitted with the Alterative:
•

Napa
County
groundwater
conditions
and
groundwater
monitoring
recommendations, prepared for Napa County Department of Public Works, February
2011 109

•

Napa Country comprehensive groundwater monitoring program, 2014 annual report
and CASGEM update 110

•

Napa Country comprehensive groundwater monitoring program, 2015 annual report
and CASGEM update 111

The County has also described groundwater conditions, including groundwater level
trends and cones of depression, in the MST as part of the following reports prepared and
provided to DWR since submittal of the Alterative:
105

Napa Valley Subbasin Basin Analysis Report (2016), pp. 161 - 163
The MST groundwater subarea is named for three creeks flowing through it: Milliken Creek,
Sarco Creek, and Tulucay Creek. The MST Subarea is characterized by hard-rock and nonalluvial water bearing deposits. The Subarea is located largely outside the Napa Valley
Subbasin; see Napa Valley Subbasin Basin Analysis Report (2016) Section 4.1.1.2, Figure 4-7,
and Section 9.2.3.

106

107

Napa Valley Subbasin Basin Analysis Report (2016), Appendix I
Napa Valley Subbasin Basin Analysis Report (2016), p.19
109
Napa Valley Subbasin Basin Analysis Report (2016), Table 1-1 Key References
110
Napa Valley Subbasin Basin Analysis Report (2016), Table 1-1 Key References
111
Napa Valley Subbasin Basin Analysis Report (2016), Table 1-1 Key References
108
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•

Napa County groundwater sustainability: annual report – water year 2017. February
2018.

•

Northeast Napa area: special groundwater study, September 2017

•

Napa County groundwater sustainability: annual report – water year 2018. March
2019.

The County understands this comment as a reference to groundwater level declines that
have occurred in the MST and that have also stabilized since about 2009 in the majority of
monitored wells, as described and shown in the 2015 annual report and CASGEM update and
annual reports prepared in subsequent years. While the County has more commonly reported
on groundwater level conditions in the MST by referring to northern, central, and southern
portions of the MST area, figures depicting the cones of depression in the MST commonly show
the Soda Creek Fault that forms the eastern boundary of the Subbasin for approximately 5 miles
from near Soda Creek south to First Street near the Napa River in Napa. The 2015 annual
report and CASGEM update and annual reports prepared in subsequent years show the cones
of depression in the MST with the MST subarea and Napa Valley Subbasin boundaries for
reference (Figures 5-8 and 5-9, see Figure 5-9 below for reference).

Planned Enhancement 3
In the first five-year update of the Alternative, Napa County will provide a single map
depicting groundwater elevations over all regions of the Napa Valley Subbasin, including
boundaries for the Northeast Napa Management Area and the MST subarea.

DWR Staff Report, Line 435 (page 13 of 28)
“However, several wells throughout the Subbasin show declining trends and are explained as
being screened below the alluvium in the Sonoma Volcanics. In addition, the Groundwater
Conditions Report notes that the northeastern area of the Napa subarea has seen a 10- to 30-foot
decline in groundwater levels over the 2000 to 2010 period.”
Napa County Response 17
The Alternative describes that “groundwater level trends in the Napa Valley Subbasin of
the Napa-Sonoma Valley Groundwater Basin are stable in the majority of wells. …While many
wells have shown at least some degree of response to recent drought conditions [i.e., 2012 –
2015], the water levels observed in recent years are generally higher than groundwater levels in
the same wells during the 1976 to 1977 drought.” 112 This finding is consistent with evaluations of
groundwater levels conducted by DWR that found “No documented groundwater level declines”
as part of the basin prioritization completed in 2019 and “long-term water levels in most of the

112

Napa Valley Subbasin Basin Analysis Report (2016), p.50
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county have remained unchanged” as part of the 2014 basin prioritization (see Global Comment
Response B).
The Alternative continues, noting observations in four production wells that have
experienced declining groundwater levels in successive years,
While the majority of wells exhibit stable trends, periods of year-to-year declines
in groundwater levels have been observed in a few wells. These wells are located
near the Napa Valley margin in the northeastern Napa Subarea (NapaCounty-75
and Napa County-76), southwestern Yountville Subarea (NapaCounty-135) and
southeastern St. Helena Subarea (NapaCounty-132). These locations are
characterized in part by relatively thin alluvial deposits, which may contribute to
more groundwater being withdrawn from the underlying semi-consolidated
deposits.
-

Napa Valley Subbasin Basin Analysis Report (2016), p. 50

The two wells referenced in the Alternative as located in the northeastern Napa Subarea
(NapaCounty-75 and NapaCounty-76) are the same wells referenced in the 2011 Groundwater
Conditions Report. As described in the Alternative, alluvial deposits are thinner in the
northeastern Napa Subarea east of the Napa River, leading to greater exposure to pre-alluvial
and semi-consolidated deposits. As also described in the Alternative, groundwater levels have
stabilized in that northeastern Napa Subarea since about 2009. That portion of the Subbasin
has been the subject of expanded monitoring effort and focused study since the Alternative was
submitted to DWR in 2016. 113
The other two wells (NapaCounty-132 and NapaCounty-135) are described in the
Alternative as being located in areas along margins of the Subbasin previously mapped as
having shallow alluvial deposits with more exposure to pre-alluvial, semi-consolidated deposits
with different aquifer characteristics and hydraulic properties. 114 Since 2015, water levels in
NapaCounty-132 have experienced recovery during wet and normal years consistent with
historical conditions. 115,116 As also reported in annual reports submitted to DWR since 2016,
water levels in NapaCounty-135 have experienced recovery in recent spring season
measurements to levels consistent with historical values. The County has increased the
monitoring frequency at both wells to monthly from semi-annual and data continue to be
reported to DWR through the CASGEM online system.
113

LSCE. 2017. Northeast Napa area: special groundwater study, September 2017, included as
Appendix A in the Napa Valley Subbasin Alternative Amendment (2018), provided to DWR on
March 23, 2018.
114
Napa Valley Subbasin Basin Analysis Report (2016), pp.49 - 50
115
Napa County Groundwater Sustainability: Annual Report – Water Year 2017. (February
2018)
116
Napa County Groundwater Sustainability: Annual Report – Water Year 2018. (March 2019)
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DWR Staff Report, Line 444 (page 13 of 28)
“The Basin Analysis Report states seawater intrusion is not an issue in the Napa Valley Subbasin
because common indicators of salinity, such as Total Dissolved Solids (TDS), electrical
conductivity (EC), and sodium, are not found in high enough concentrations to indicate sea water
has intruded into the Subbasin. The Basin Analysis Report notes that higher concentrations have
been observed in areas south of the Napa Valley Subbasin in the Napa River Marshes,
Jameson/American Canyon, and Carneros subareas.”
Napa County Response 18
Section 4.3 of the Alternative describes that the seawater/freshwater interface occurs
south of the Napa Valley Subbasin. Areas south of the Subbasin, including three Countydesignated groundwater subareas (Napa River Marshes, Jameson-American Canyon, and
Carneros) experience tidal surface water interactions that bring brackish water inland from San
Pablo Bay. Historical maximum groundwater quality data are plotted to show that wells that
have experienced the highest concentrations of chloride, electrical conductivity, total dissolved
solids, and sodium are south of the Subbasin. 117

DWR Staff Report, Line 457 (page 13 of 28)
“Napa County did not specifically mention water quality regulatory programs in its Alternative.”
Napa County Response 19
Napa County utilizes the groundwater quality standards defined in the federal Clean
Water Act and the California Porter-Cologne Act, which is managed by federal, state, and
regional agencies. In California the primary agency overseeing and enforcing drinking water
standards is the State Water Resources Control Board Division of Drinking Water. Section 4 of
Groundwater Conditions Report (LSCE, 2011a) submitted with the Alternative, describes
groundwater quality conditions countywide and references primary and secondary water
standards established by the California Environmental Protection Agency and the U.S. EPA. 118
Section 5 of the Groundwater Conditions Report describes Geotracker regulated sites and
groundwater quality monitoring programs conducted by DWR, USGS, Department of Public
Health, and Napa County.
Published on June 2008, the Napa County General Plan outlined six goals, twenty-eight
policies, and ten action items surrounding water resources, all of which are summarized in
Section 9 of the Alternative. Napa County implemented conservation regulations in Chapter
18.108 of the Code of Ordinances, with regulations pertaining to water quantity and quality of

117

Napa Valley Subbasin Basin Analysis Report (2016), Figures 4-58 – 4-61
Napa County Groundwater Conditions and Groundwater Monitoring Recommendations,
prepared for Napa County Department of Public Works, (February 2011)

118
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runoff entering water courses, minimizing human modification of natural terrain, and protecting
drinking water supplies.
Water quality regulations are under the jurisdiction of various agencies, including the
San Francisco Regional Water Quality Control Board, to set numeric thresholds on
groundwater, inland surface water, estuaries, and ocean waters. Through the adoption of Water
Quality Control Plans, regulations and policies for water quality control are stated to have the
force and effect of law to protect water quality, stated in the 17th edition of Water Quality Goals
by the State Water Resources Control Board (superseding the April 2011 edition). Of the
groundwater constituents listed in the Alternative and 2018 Alternative Amendment, minimum
thresholds either meet or are stricter than what the State Water Resources Control Board
defines as the parameter thresholds.
The Groundwater Conditions Report provides a comprehensive discussion of
countywide groundwater quality conditions based on available data, with 468 pages of water
quality summaries, time series plots, and tables for general minerals and trace elements and
references to regulatory standards (Alternative Appendices B, C, D, E, F, H, and J). Section
4.1.3.2 of the Amendment summarizes groundwater in the Napa Valley Subbasin as having
“good water quality” and stable over recent years (2009-2015) compared to historical data.
The County has evaluated data from a network of 283 groundwater quality monitoring
wells to determine whether groundwater quality exceeds the thresholds of state-designated
Maximum Contaminant Levels (MCLs), set by the California Environmental Protection Agency.
Of these MCLs, many are defined by various government entities, ranging from the U.S. EPA,
California Department of Public Health, and California Environmental Protection Agency
(standards found in Title 22 of the California Code of Regulations). While it was not explicitly
stated in the Amendment that Napa County’s water quality thresholds were to be synonymous
with the MCL standards set by Title 22 of the California Code of Regulations, the examples
provided were in compliance with prior regulations. In the Amendment, the Secondary Maximum
Contaminant Level (SMCL) for total dissolved solids (TDS) was reported as a threshold to avoid
seawater intrusion. 119
The use of state defined standards in an agency’s groundwater sustainability plan or
alternative plan is granted under §354.28 (b)(5) of the California Code of Regulations, stating
SGMA thresholds can include how “state, federal or local standards relate to the relevant
sustainability indicator.” As part of Napa County’s monitoring program, the following are general
parameters that are regularly measured at the groundwater quality monitoring sites (Table 4-2,
LSCE 2011); chloride, electrical conductivity (EC), nitrate, TDS, alkalinity, hardness, and
general minerals including Ca, Mg, Na, K, SO4, HCO3, NO3, and F. Other constituents tested
specifically by Napa County include ammonia, arsenic, boron, copper, dissolved oxygen, iron,
manganese, nickel, and fecal and total coliform. A total list of monitored groundwater quality
parameters is found in Table A1 of the Task 1 Technical Memorandum regarding the Napa
119

Napa Valley Subbasin Basin Analysis Report (2016), p. 142
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County data management system. 120 With regular monitoring, proper action can be taken in the
case that any of the tested constituents exhibit consistent and significant exceedances of any of
the MCLs or SMCLs.
Table 4-2: Water Quality MCLs (LSCE 2011 p. 56, p. 57)
Napa Valley Subbasin
Alternative/
2018 Alternative
Amendment (mg/L)
Nitrate (as nitrogen)

California MCL or SMCL
(mg/L) (Title 22, & Water
Quality Board)

10

10

450

500

Chloride

500

500

Arsenic

0.01

0.01

Total
(TDS)

Dissolved

Solids

mg/L = milligrams per liter
MCL = Maximum Contaminant Level
SMCL = Secondary Maximum Contaminant Level

DWR Staff Report, Line 465 (page 14 of 28)
“The Basin Analysis Report also indicates that historical water quality data is limited but does
not explain what limited means.”
Napa County Response 20
Referenced in Section 4.1.3.1 (p. 50) of the Amendment, the Napa County Conditions
and Groundwater Monitoring Recommendations (LSCE, 2011a, submitted with the Alternative)
report historical groundwater quality monitoring data as typically lacking in Napa County as a
whole and more spatially distributed among the subareas than compared to groundwater level
data. In the Napa Valley Subbasin, however, groundwater quality monitoring sites are much
more abundant (Figure 5.2 of LSCE, 2011a). Dates for historical groundwater quality data range
from 1930 to 2010, in which most of the historical groundwater quality data have been collected
from 195 wells in the Napa Valley Floor Subbasin out of a total of 368 wells (LSCE, 2011a p.
69). One of the primary objectives listed under the groundwater monitoring program was to
expand upon the County-wide monitoring network (currently 283 wells total) and provide infill
where needed (Section ES.5.2 LSCE, 2011a). In addition to clarifying the spatial availability of
120

Task 1, Napa County data management system. Technical Memorandum prepared for Napa
County (2010), in in Napa Valley Subbasin Basin Analysis Report (2016), Table 1-1 Key
References
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monitoring wells within Napa County and the Napa Valley Subbasin, wells with less than five
years of quality data are designated as having limited data temporally. Table 5.2 and Figure 5.2
of LSCE (2011a), below, detail further the spatial and temporal spread of current and historical
groundwater monitoring wells, where a majority of the monitoring wells are located within the
Napa Valley Subbasin.
More information regarding the history of groundwater quality monitoring in Napa County
can be found in Section 2 of the 2010 Task 1 Technical Memorandum regarding the Napa
County data management system. This section outlines each monitoring agency (DWR,
California Department of Public Health (DPH), State Water Resources Control Board (SWRCB),
and Napa County), each network’s period of record, and spatial distribution within the county.

Planned Enhancement 4
In the first five-year update of the Alternative, Napa County will define clearly what the
term “limited” means relative to the spatial and temporal availability of historical water quality
data throughout the County and in the Napa Valley Subbasin and its use to describe data both
spatially and temporally.
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Table 5.2: Historical and Current Groundwater Quality Monitoring Wells
(LSCE 2011a)
Summary of Historical and Current Groundwater Quality Monitoring Wells
No. Wells with
Historical and
Current
WQ
Data
(post
2005 and >5
years of data)

No. Wells with
Current
but
Limited
WQ
Data
(post
2005 and <5
years of data

No.
Wells
with
Historical
WQ
Data
(pre‐2005
and >5 years
of data)

No. Wells with
Historical
but
Limited
WQ
Data (pre‐2005
and <5 years of
data)

Napa Valley Floor-Calistoga

4

25

5

4

Napa Valley Floor-MST

16

10

4

16

Napa Valley Floor-Napa

3

28

6

5

Napa Valley Floor-St. Helena

4

33

2

5

Napa Valley Floor-Yountville

5

13

4

3

Carneros

3

4

5

1

Subarea

Jameson/American Canyon

6

Napa River Marshes

1

26

Angwin

8

2

Berryessa

1

9

9

Central Interior Valleys

13

26

1

Eastern Mountains

15

10

6

Knoxville

5

Livermore Ranch
Pope Valley

7

Southern Interior Valleys

1

2

Western Mountains

6

4

1

1

Total

79

204

34

51
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DWR Staff Report, Line 474 (page 14 of 28)
“The Basin Analysis Report identifies the Napa River as undergoing complex interactions with
shallow groundwater in the surficial alluvial deposits. The Basin Analysis Report also mapped
known and probable perennial streams in the Napa Valley Subbasin and provided a scatter plot
of flow rate by month to illustrate the timing of low- to no-flow periods on the Napa River.
However, Napa County does not address depletions of interconnected surface water directly,
discussing baseflow instead. A baseflow analysis was also provided to show correlations
between baseflow and pumping, and baseflow and precipitation. The County uses groundwater
elevation as a proxy for depletions of interconnected surface water and for setting sustainable
management criteria.”
Napa County Response 21
See Global Comment Response C regarding avoiding undesirable depletions of
interconnected surface water and specifically both sections discussing the suitability of
groundwater levels as a proxy metric for streamflow depletion and the absence of undesirable
results from 1988 to 2015.

DWR Staff Report, Line 505 (page 15 of 28)
“However, because a root zone water balance considers only precipitation, surface water runoff,
plant evapotranspiration, and soil moisture storage, it does not consider the available storage
capacity of the aquifer or account for groundwater pumping or subsurface groundwater outflow,
which are generally part of a water budget. As a result, the root zone water balance was updated
(emphasis added) and incorporated into the water budget along with estimates of both
groundwater pumping and subsurface outflow in the Alternative submittal.”
Napa County Response 22
The Root Zone Model was developed by the County in a process that included public
review and revisions by the County throughout its development. Draft Root Zone Model results
were presented at public meetings of the Watershed Information & Conservation Council of
Napa County (WICC) on September 22, 2016 and November 3, 2016. Public comment was
received at each meeting and outside of those meetings 121 The Root Zone Model simulates
hydrologic process occurring within the uppermost portion of the Subbasin that defines the root
zone accessible by plants roots, including crops and native vegetation. 122 The Root Zone Model
reflects surveyed land uses and physical soil properties along with precipitation and
evapotranspiration data from Napa Valley to track changes in soil moisture and identify when
and where an irrigated crop or landscape requires an application of water and whether the
irrigation is sourced from groundwater, surface water, or recycled water.
121
122

Napa Valley Subbasin Basin Analysis Report (2016), Appendix L
Napa Valley Subbasin Basin Analysis Report (2016), Section 6.5
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Groundwater demands calculated by the Root Zone Model are one of multiple sources
of groundwater pumping information that are inform the overall water budget for the
Subbasin. 123 Other sources of groundwater pumping information reflected in the water budget
include metered groundwater use reported to the County by municipal groundwater pumpers
and population-based estimates of domestic use by self-supplied water users in unincorporated
areas of the Subbasin. For self-supplied domestic groundwater users, daily groundwater
demand was calculated by applying an average daily per capita demand developed from a
study that tracked water use by self-supplied households in Sonoma County as part of a study
of 700 households statewide. 124,125
Regarding outflow from the Subbasin by processes other than evapotranspiration by
vegetation, the water budget accounts for all outflows from the Subbasin described in the
Hydrogeologic Conceptual Model as: consumptive uses of water by vegetation (Root Zone
Model), stormflow and groundwater baseflow leaving the subbasin as discharge into the Napa
River, and subsurface groundwater flow to the Napa-Sonoma Lowlands Subbasin. 126 The
Subbasin water budget tracks changes in groundwater storage with each monthly time-step.
Available aquifer storage capacity was not explicitly simulated in the Subbasin water budget,
though the Alternative does include an analysis of total aquifer storage and annual changes in
storage. 127 Subsurface outflow is calculated as part of the Subbasin water budget based on the
hydraulic gradient at the boundary between the Subbasins and estimates of hydraulic
conductivity of aquifer materials in the Quaternary alluvium and Quaternary sedimentary basin
deposits depicted in Cross Section G - G' of the Napa Valley Updated Hydrogeologic
Conceptualization and Characterization of Conditions Report. 128

DWR Staff Report, Line 552 (page 16 of 28)
“Napa County provides in its Basin Analysis Report a sustainability goal for the Napa Valley
Subbasin, which it states is in conformance with SGMA and the intent of the Groundwater
Resources Advisory Committee and the County Board of Supervisors: “To protect and enhance
groundwater quantity and quality for all the people who live and work in Napa County,
regardless of the source of their water supply. The County and everyone living and working in
the county will integrate stewardship principles and measures in groundwater development, use,
and management to protect economic, environmental, and social benefits and maintain
groundwater sustainability indefinitely without causing undesirable results, including
unacceptable economic, environmental, or social consequences.” The sustainability goal is based
123

Napa Valley Subbasin Basin Analysis Report (2016), Table 6-13
Aquacraft Water Engineering and Management (2011)
125
Napa Valley Subbasin Basin Analysis Report (2016), Table 6-13
126
Napa Valley Subbasin Basin Analysis Report (2016), Table 6-10
127
Napa Valley Subbasin Basin Analysis Report (2016), Section 6.8
128
Updated Hydrogeologic Conceptualization and Characterization of Conditions. Prepared for
Napa County (2013)
124
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on previous work by the Groundwater Resources Advisory Committee, which sought to establish
a sustainability goal as part of the Napa County General Plan Update in 2008. The sustainability
goal in the General Plan was modified by the County for SGMA.”
Napa County Response 23
See Global Comment Response B regarding the development of the sustainability goal
for the Subbasin and the definition of sustainability criteria and undesirable results.

DWR Staff Report, Line 570 (page 16 of 28)
“Sustainability indicators are defined as any of the effects caused by groundwater conditions
occurring throughout the basin that, when significant and unreasonable, cause undesirable
results. Sustainability indicators thus correspond with the six undesirable results – chronic
lowering of groundwater levels indicating a depletion of supply if continued over the planning
and implementation horizon, reduction of groundwater storage, seawater intrusion, degraded
water quality, including the migration of contaminant plumes that impair water supplies, land
subsidence that substantially interferes with surface land uses, and depletions of interconnected
surface water that have adverse impacts on beneficial uses of the surface water – but refer to
groundwater conditions that are not, in and of themselves, significant and unreasonable. Rather,
sustainability indicators refer to the effects caused by changing groundwater conditions that are
monitored, and for which criteria in the form of minimum thresholds are established by the
agency to define when the effect becomes significant and unreasonable, producing an
undesirable result.”
Napa County Response 24
See Global Comment Response B regarding sustainability criteria and undesirable
results.

DWR Staff Report, Line 598 (page 17 of 28)
“However, a submitting agency is not required to establish criteria for an undesirable result when
the agency can demonstrate that an undesirable result for that sustainability indicator is not
present and is not likely to occur in the basin.”
Napa County Response 25
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), sustainability criteria and undesirable results.
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DWR Staff Report, Line 606 (page 17 of 28)
“According to the Report, stable groundwater levels over the base period means that no
significant and unreasonable effects occurred throughout the Napa Valley Subbasin related to
five of the six undesirable results defined by SGMA: chronic lowering of groundwater levels,
reduction of groundwater storage, seawater intrusion, degraded water quality, and land
subsidence. With regard to the sixth undesirable result, depletions of interconnected surface
water that have significant and unreasonable adverse impacts, the Report notes that the historical
occurrence of diminished baseflow could be considered an undesirable result, but claims that this
possibility is basically immaterial inasmuch as SGMA does not require an alternative to address
undesirable results that occurred before, and have not been corrected by, January 1, 2015.”
Napa County Response 26
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), Sustainability Criteria and Undesirable Results. See Global Comment
Responses D regarding the consistency of the County’s past management actions with the
objectives of SGMA.

DWR Staff Report, Line 631 (page 18 of 28)
“The Report does not describe any qualitative or quantitative standard for groundwater levels to
which the Subbasin had been managed for the “base period” or for any other period and does not
describe what groundwater level conditions would cause an undesirable result.”
Napa County Response 27
See Global Comment Responses A, B, and D regarding the requirements of Section
10733.6(b)(3), Sustainability Criteria and Undesirable Results, and the consistency of the
County’s past management actions with the objectives of SGMA. See also Response 3, above.

Napa County has provided information in Section 7 of the Alternative that elaborates on
the criteria by which sustainability indicators will be assessed to determine whether conditions
or trends are significant and unreasonable and would constitute an undesirable result consistent
with the definition provided by SGMA.

DWR Staff Report, Line 653 (page 18 of 28)
“The Report does not describe any quantitative standard for groundwater storage to which the
Subbasin had been managed for the period of analysis and does not define what would constitute
a significant and unreasonable effect for reduction of groundwater storage, or when it would
result in an undesirable result for the Subbasin.”
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Napa County Response 28
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), sustainability criteria and undesirable results. See also Response 3, above.
Napa County utilized groundwater elevation as a proxy to establish a minimum threshold
for assessing groundwater storage reduction, in which elevation thresholds were set to be
protective of storage depletion. Average annual changes in groundwater storage over the 1988
to 2015 base period were found to be positive, indicating overall groundwater pumping in the
Napa Valley Subbasin to be below its sustainable yield. Figure 6-24 of the Alternative (p. 117)
shows the variable nature of annual changes in groundwater storage, in which the average
annual change in storage over the base period is positive. As the undesirable result is
designated as chronic lowering of groundwater levels to create significant and unreasonable
depletions of water supply, Section 10721 (x)(1) of SGMA clarifies that any overdraft to occur
during a period of drought “is not sufficient to establish a chronic lowering of groundwater levels
if extractions and groundwater recharge are managed as necessary to ensure that reductions in
groundwater levels and storage during a period of drought are offset by increases in
groundwater levels or storage during other periods.” In response to guidance from DWR, the
Draft Best Management Practices – Sustainable Management Criteria, November 2017, the
definition of an undesirable result due to reductions of groundwater storage in the Subbasin was
clarified as follows:
“Reductions in groundwater storage would become significant and unreasonable
if groundwater conditions in the Napa Valley Subbasin result in reductions in
groundwater storage that exceed the Subbasin sustainable yield, excluding
groundwater level declines that may occur during drought conditions unless
groundwater storage declines observed during periods of drought result in
reduced groundwater storage over a long-term period that is at least 10 years in
length, not ending in drought conditions, and including a balance of above
average and below average water years.”
-

Napa Valley Subbasin Alternative Amendment (2018), p.18

As described in Section 6 of the Alternative, groundwater storage is tracked using
groundwater elevations measured throughout the Subbasin, thus the thresholds set using static
groundwater elevations are direct indications of groundwater storage in the Subbasin.
As described above in Planned Enhancement 2, in the first 5-year update of the
Alternative, Napa County will provide a numerical threshold for groundwater storage itself, in
addition to the numerical thresholds already established for groundwater levels as a proxy. This
standard will be protective of both groundwater levels and streamflow depletion because it will
be derived from each of their minimum thresholds.
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DWR Staff Report, Line 693 (page 19 of 28)
“The Report does not describe quantitative standards for degradation of groundwater quality to
which the Subbasin had been managed for the period of analysis. The Report states that
minimum thresholds developed in 2016 are based on groundwater quality concentrations
remaining above water quality objectives described in the Basin Analysis Report, but the County
does not describe what the water quality objectives are.”
Napa County Response 29
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), Sustainability Criteria and Undesirable Results. See also Response 2, above.
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An extensive assessment of countywide groundwater quality conditions took place in
2011, in which overall, except for some observations of exceedances due to naturally occurring
conditions, groundwater quality was concluded to be sufficient to meet the beneficial uses in the
Napa Valley Subbasin. Since the Subbasin is not impacted by widespread or significant water
quality degradation nor significant groundwater contaminant plumes, the water quality
thresholds defined by the Alternative are equivalent to drinking water standards already
determined by federal, state, and regional agencies.

DWR Staff Report, Line 702 (page 20 of 28)
“The Report notes that minimum thresholds for degraded water quality focus on water quality
constituents that are contributed due to activities at the land surface, and not for naturally
occurring constituents. The Basin Analysis Report provides minimum thresholds and measurable
objectives at seven representative monitoring sites … for nitrate as an “example”. The minimum
threshold is set at 10 mg/L of nitrate as nitrogen (equivalent to the California MCL for public
drinking water) and the measurable objective is 8 mg/L. Except for nitrate, the Report does not
specify which other water quality constituents will have minimum thresholds and measurable
objectives defined, or make reference to other regulatory programs that are specific to water
quality.”
Napa County Response 30
See Napa County Response 3 and 19 for more information regarding the use of stateregulated Maximum Contaminant Levels (MCLs) and Secondary Maximum Contaminant Levels
(SMCLs) as minimum thresholds. The County also notes that the use of state-regulated drinking
water standards as minimum thresholds for degraded water quality and the description of those
minimum thresholds in the Napa Valley Subbasin Alternative is consistent with their use and
description in other alternatives approved by DWR.

DWR Staff Report, Line 721 (page 20 of 28)
“The Basin Analysis Report does not define what would be a significant and unreasonable effect
related to land subsidence or what would be an undesirable result for the Subbasin.”
Napa County Response 31
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), Sustainability Criteria and Undesirable Results. See also Response 2, above.
Section 7.2 (p. 135) of the Alternative and Section 3.1.6 (p. 18) of the 2018 Alternative
Amendment state that land subsidence would create significant and unreasonable effects if
groundwater conditions in the Napa Valley Subbasin resulted in permanent and inelastic
subsidence to a degree that disrupts or causes accelerated damage to important public or
private infrastructure, substantially interfering with surface land uses. Based on these defined
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effects of land subsidence, and available land surface elevation data presented in Section 4.4
from sites located throughout the Subbasin with repeated elevation measurements and in
consideration of the stable groundwater levels observed in the Subbasin, Napa County has
concluded that over the 28-year base period, there have been no significant and unreasonable
effects occurring throughout the Subbasin due to land subsidence. If long-term groundwater
level decline is observed within the monitoring network, appropriate action would be taken to
look more closely at these impacts and their potential effects on land subsidence.

Planned Enhancement 5
In the first five-year update of the Alternative, Napa County will provide a clearer
description of the significant and unreasonable effects that would constitute an undesirable
result if measurable subsidence was to occur in the Subbasin.

DWR Staff Report, Line 743 (page 21 of 28)
“The County had not historically established quantitative standards defining when diminished
baseflow would cause undesirable results, and claims it is not required to address this potential
undesirable result because it occurred prior to January 1, 2015.”
Napa County Response 32
See Global Comment Responses A and B regarding the requirements of Section
10733.6(b)(3), Sustainability Criteria and Undesirable Results. See Global Comment Response
C regarding avoiding undesirable depletions of interconnected surface water and specifically
both sections discussing the suitability of groundwater levels as a proxy metric for streamflow
depletion and the absence of undesirable results from 1988 to 2015.

DWR Staff Report, Line 751 (page 21 of 28)
“The Report states that those levels would be protective of the Napa River and would prevent
additional depletions of surface water that would cause longer durations of low- or no-flow
conditions. The report also states that operating to those levels on a continuous basis would not
be acceptable as doing so would contribute to a worsening of existing conditions. Measurable
objectives for depletion of interconnected surface water were set to the mean fall groundwater
levels that occurred historically.”
Napa County Response 33
See Global Comment Response C regarding avoiding undesirable depletions of
interconnected surface water and specifically both sections discussing the suitability of
groundwater levels as a proxy metric for streamflow depletion and the absence of undesirable
results from 1988 to 2015.

Attachment A - Responses to Technical Comments in DWR July 17, 2019
Alternative Assessment Staff Report for the Napa Valley Subbasin Alternative
October 11, 2019
Page A-31

DWR Staff Report, Line 787 (page 22 of 28)
“The monitoring network described for water quality included 81 sites county-wide over the
period of 2009 and 2015. The subset of those monitoring sites within the Napa Valley Subbasin
were not explicitly provided (e.g., in a tabular format), but the monitoring locations were
identified on a map.”
Napa County Response 34
The Napa Valley Floor groundwater quality monitoring network sites are listed in tabular
format in Table 5.6 of the 2011 Napa County Groundwater Conditions and Groundwater
Monitoring Recommendations Report, also listed as a key reference in Table 1-1 of the
Alternative (p. 12). The table summarizes all quality monitoring sites with the well name,
subarea location, collecting source, date range, number of measurements, and whether or not
well construction data is available for each well.

DWR Staff Report, Line 802 (page 22 of 28)
“Of the representative monitoring wells used for groundwater levels, storage, and depletions of
interconnected surface water, 10 of the wells did not have 10 or more years of data. These 10
wells are the multi-completion wells installed in 2014, specifically for monitoring surface watergroundwater interactions. No information was found in the Basin Analysis Report to demonstrate
a significant correlation between groundwater levels and the other sustainability indicators where
groundwater levels were used as a proxy.”
Napa County Response 35
See Global Comment Response C regarding avoiding undesirable depletions of
interconnected surface water and specifically both sections discussing the suitability of
groundwater levels as a proxy metric for streamflow depletion
While DWR staff comment on the relatively short period of record from the 10 dedicated
surface water-groundwater monitoring facilities, there are six other representative monitoring
wells that were designated for monitoring surface water-groundwater interactions because of
their long periods of record (Alternative Table 7-1). Regarding surface water-groundwater
interactions, Section 4.2.3 (p. 57) of the Alternative details the relationship between stream
baseflow conditions and groundwater levels to the seasonality of hydraulic conditions in the
Napa Valley Subbasin. Following the analysis of stream baseflow conditions, investigations from
2014 to 2016 at surface water-groundwater monitoring sites resulted in evidence of streamflow
connectivity to surrounding monitoring well sites. Site 1, located in the City of Napa, has shown
similar groundwater level elevations at all three monitoring locations on site in relation to
streamflow (Alternative Figure 4-42). Though dampened, water level elevations at Sites 3 and 4
reflect cycles in the river channel, ranging from groundwater flow into the river (gaining
conditions) to flow coming from the river (losing conditions) (Alternative Figure 4-43 and 4-44).
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For Sites 3 and 4, groundwater elevations are above the Napa River stage indicating gaining
conditions beginning in the spring and until September. Afterwards, groundwater elevations
decline, indicative of losing stream conditions that persist with high magnitude stormwater flows
and induce recharge. In contrast, Sites 2 and 5 exhibit losing stream conditions throughout
2015, in which Site 5 was only hydraulically connected to the river in the first half of the year
while Site 2 was never connected (Alternative Figure 4-45 and Figure 4-46).
The County also notes that other Alternatives (in the analysis of basin conditions
category) that were approved by DWR are not evaluated by DWR in the same manner as
occurred for the Napa Valley Subbasin Alternative. One basin with an approved Alternative
defined no representative monitoring sites with site-specific criteria associated with any of the
six SGMA sustainability indicators. In another basin with an approved Alternative, only two wells
are given well-specific minimum thresholds for avoiding surface water depletion, while no other
well-specific criteria are established for any other sustainability indicator.

Planned Enhancement 6
In the first five-year update of the Alternative, Napa County will provide updates on its
surface water-groundwater monitoring sites located throughout the county and the ability of
those sites to inform the County’s management to avoid undesirable depletions of streamflow.
Napa County will also provide detailed reasoning why groundwater elevations provide a suitable
indicator of groundwater storage and subsidence and will continue utilizing land surface
elevation survey data and other land surface elevation datasets that may be provided by DWR
through its technical assistance role.
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DWR Staff Report, Line 828 (page 23 of 28)
“Napa County identifies several types of actions including data collection and management,
public outreach, and technical studies. However, none of the activities described indicate actions
specific to managing for minimum thresholds.”
Napa County Response 36
See Global Comment Response A regarding the requirements of Section 10733.6(b)(3)
and Global Comment Response D regarding management actions employed by the County
since 1991 and the consistency of management actions with SGMA objectives and existing
basin management practices.
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DWR Staff Report, Line 842 (page 23 of 28)
“Based on its evaluation and assessment of the Napa Valley Alternative, as discussed below,
Department staff find that the County was not able to demonstrate that the Subbasin has operated
within its sustainable yield over a period of at least 10 years as required for an alternative.”
Napa County Response 37
See Global Comment Response A regarding the requirements of Section 10733.6(b)(3)
and Global Comment Response E regarding the continuing efforts to maintain sustainable
conditions consistent with SGMA.

DWR Staff Report, Line 851 (page 23 of 28)
“The County shares the responsibility for groundwater resource planning and management
between the Department of Public Works and the Department of Planning, Building, and
Environmental Services. As described in the Basin Analysis Report, much of the groundwater
resource planning for the Napa Valley Subbasin is based on the 2008 County General Plan where
six conservation goals were developed for water resources, including groundwater. The County
indicates the General Plan served as a starting point for efforts including public outreach,
development of a comprehensive monitoring program, and technical investigations related to the
hydrogeology of Napa County, including the Napa Valley Subbasin.”
Napa County Response 38
See Global Comment Response D regarding management actions employed by the
County since 1991 and the consistency of management actions with SGMA objectives and
existing basin management practices.

DWR Staff Report, Line 877 (page 24 of 28)
“Napa County claims that stable groundwater levels over the 28-year base period indicate that no
undesirable results have occurred throughout the Napa Valley Subbasin related to five of the six
undesirable results. Department staff do not agree with the County’s assumption that if
groundwater levels are stable over the base period, significant and unreasonable effects cannot
have occurred throughout the Subbasin, and thus the Subbasin cannot have experienced
undesirable results. Stable groundwater elevations would provide logical support for an argument
that chronic lowering of groundwater levels and significant and unreasonable reduction of
groundwater storage had not occurred, and the Department might accept such an inference even
if the County failed to explain its reasoning in detail. However, the same cannot be said of all
undesirable results. Stable groundwater elevations might be invoked as one element of a claim
that seawater intrusion had been blocked, or that groundwater extraction was not causing land
subsidence, but the County should explain its reasoning and demonstrate that other variables do
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not invalidate its theory. However, the County did not consider any variables at all, and provides
no evidence and makes no argument based on hydrologic principles as to why the Department
should accept its claim.”
Napa County Response 39
See Global Comment Responses A and B regarding the requirements of Section 10733.6(b)(3),
Sustainability Criteria and Undesirable Results.
As described in Section 4.3 of the Alternative, the seawater-freshwater interface occurs
south of the Napa Valley Subbasin. The extent of the interface is primarily assessed through
examining groundwater quality data, including chloride, total dissolved solids (TDS), electrical
conductivity (EC), and sodium concentrations. Although elevated chloride concentrations exist
in zones south in the Suscol area, suspected causes range from possible leakage from salty
Napa River water to the existence of high saline connate water zones deep within the Sonoma
Volcanics. The highest historically observed concentrations of the above listed constituents
occur in the three subareas south of the Napa Valley Subbasin in the Napa River Marshes,
Jameson/American Canyon, and Carneros Subareas. The Alternative recommends additional
dedicated monitoring wells from Napa south to San Pablo Bay to fill the data gap that exists
relative to the occurrence and hydrogeologic setting of elevated salinity in some wells south of
the Napa Valley Subbasin.
Land surface elevation data over the last two decades exhibit less than one foot of
elevation change both upwards and downwards, taking place concurrently with stable
groundwater elevations. As groundwater head conditions can trigger changes in surface
elevation, the Alternative concludes these fluctuations in surface elevation are not caused by
changing groundwater levels because the groundwater elevation monitoring in place does not
exhibit this.

Planned Enhancement 7
In the first five-year update of the Alternative, Napa County will provide updates on
efforts to add more groundwater monitoring sites near the southern boundary of the Napa Valley
Subbasin area and update reference point elevation data for some monitored wells with
surveyed values. More information on data gaps identified in the Alternative can be found in
Section 4.5.

DWR Staff Report, Line 900 (page 25 of 28)
“As an initial matter, the fact that the County recognizes that conditions of diminished baseflow
could be considered an undesirable result indicates that the County has not defined what
constitutes an undesirable result in the Subbasin. Having not defined what an undesirable result
related to depletions of interconnected surface water would be, it is unreasonable to expect the
Department to accept the County’s conclusion that they have not occurred.”
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Napa County Response 40
See Global Comment Response C regarding avoiding undesirable depletions of
interconnected surface water.
The County defines what would constitute undesirable results related to depletions of
interconnected surface water in Section 7.2 Appendix D of the Alternative. Undesirable results
due to depletions of interconnected surface water are outlined to have significant and
unreasonable adverse impacts on the beneficial uses of the surface water being impacted. The
definition of undesirable results was expanded upon in 2014 in conformance with SGMA
requirements and the intent of the GRAC and the County Board of Supervisors, which included
consideration of economic, environmental, and social consequences (Alternative Section 7 p.
177).
In addition to the definition expansion in the Alternative, the 2018 Alternative
Amendment further refines and details the definition of undesirable results for each
sustainability indicator in Section 3.1. In regard to depletions of interconnected surface waters,
depletion would become significant and unreasonable if, as a result of groundwater extraction
and use in the subbasin:
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 extent of historical conditions or,
2. if the volume of surface water flowing into the groundwater system as a result of
groundwater extraction and use in the Subbasin exceeds both flows that have
occurred historically and flows that would otherwise occur due to climate changerelated shifts in precipitation, temperature, evapotranspiration, and soil moisture in
the future.
See Global Response B (Sustainability Criteria and Undesirable Results) and Global Response
E regarding the continuing efforts to maintain sustainable conditions consistent with SGMA and
the discussion with respect to the 2018 Alternative Amendment.

DWR Staff Report, Line 912 (page 25 of 28)
“Although SGMA is silent on the issue, the County extrapolates the 2015 baseline for
undesirable results to alternatives. The Department agrees with the general principle that the
2015 baseline applies to alternatives but does not believe that it can be applied to the category of
alternative selected by the County.”
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Napa County Response 41
See Global Response C regarding avoiding undesirable depletions of interconnected
surface water, including discussion of the absence of undesirable results from 1988 to 2015 and
the role of the 2015 baseline.

DWR Staff Report, Line 920 (page 25 of 28)
“If the Legislature had intended for an alternative based on 10 years of sustainable yield to avail
itself of the 2015 baseline for undesirable results, it would have shortened the period an agency
was required to demonstrate sustainable yield from 10 years to two, consistent with the 2017
deadline for submitting alternatives to the Department. At any rate, the 2015 baseline for
undesirable results is simply a limitation on what conditions must be addressed; it does not
operate as an exoneration of the undesirable result itself. SGMA may not require a basin to
reverse the effect of undesirable results to pre-SGMA conditions, but if undesirable results
occurred during the 10-year period of the Alternative, that basin cannot demonstrate that it
operated within its sustainable yield.”
Napa County Response 42
See Global Comment Response A regarding the requirements of Water Code Section
10733.6(b)(3). See Global Responses B and C regarding sustainability criteria, undesirable
results, and avoiding undesirable depletions of interconnected surface water.

DWR Staff Report, Line 930 (page 25 of 28)
“Regarding the sustainable yield, the Basin Analysis Report does include a range of annual
pumping volumes that it terms the sustainable yield for the Subbasin. That quantity is based
entirely on the County's estimate of the actual pumping during the period of analysis. However,
as noted above, that pumping occurred during a time when "...diminished baseflow could be
considered an undesirable result." The quantity of pumping during a period when undesirable
results may have been occurring cannot be confirmed to be within the sustainable yield and, if
undesirable results were occurring, then that quantity is certainly not within the sustainable
yield.”
Napa County Response 43
See Global Comment Response A regarding the requirements of Water Code Section
10733.6(b)(3). See Global Response C regarding avoiding undesirable depletions of
interconnected surface water and specifically the subsection discussing the absence of
undesirable results from 1988 to 2015.
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DWR Staff Report, Line 951 (page 26 of 28)
“Additionally, the minimum thresholds appear to be set based on not making future conditions
worse than historic low conditions (see, e.g., the reference to setting those thresholds with the
purpose of “not exacerbating streamflow depletion”), but do not represent criteria for which the
Subbasin has been managed for at least 10 years. Groundwater levels selected for minimum
thresholds are all based on the lowest recorded fall groundwater levels in the base period. The
County appears to rely on the January 1, 2015, provision of SGMA as justification for setting
those thresholds but, as noted above, use of that provision is not consistent with the intent of
SGMA for alternatives submitted pursuant to Water Code Section 10733.6(b)(3).”
Napa County Response 44
See Global Comment Response A regarding the requirements of Water Code Section
10733.6(b)(3). See Global Comment Response B regarding sustainability criteria and
undesirable results. See Global Response C regarding avoiding undesirable depletions of
interconnected surface water, including discussion of the absence of undesirable results from
1988 to 2015 and the role of the 2015 baseline.

DWR Staff Report, Line 960 (page 26 of 28)
“The Basin Analysis Report did not describe why the groundwater levels selected were a suitable
proxy for undesirable results associated with depletions of interconnected surface water. The
Report does not discuss depletions of interconnected surface water but, instead, relies on an
analysis that only looked at the correlations between groundwater pumping and baseflow and
precipitation and baseflow. The analysis concludes that precipitation is more correlated to
baseflow than groundwater pumping. Even if this were adequate to demonstrate how
groundwater levels could serve as a proxy for interconnected surface waters, baseflow is not the
same as depletion. Depletion represents a change in baseflow due to groundwater pumping
which can take two primary forms, including 1) water that flows to a well directly from the
stream and 2) water that would have flowed to the stream that was intercepted by a well prior to
becoming baseflow. So, while precipitation may be more correlated with baseflow, groundwater
pumping, by definition, is more correlated with depletion. The question, therefore, becomes one
of timing and estimated quantity of depletion and whether that quantity at a particular time is
significant and unreasonable.”
Napa County Response 45
See Global Response C regarding avoiding undesirable depletions of interconnected
surface water and specifically the subsections discussing the suitability of groundwater levels as
a proxy metric from streamflow depletion and the absence of undesirable results from 1988 to
2015.
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DWR Staff Report, Line 983 (page 27 of 28)
“The lack of supporting information related to the establishment of minimum thresholds for
degraded water quality has prevented Department staff from being able to determine if the
provided threshold is reasonable and supported by best available information.”
Napa County Response 46
See Napa County Responses 3 and 19 for more information regarding the use of stateregulated Maximum Contaminant Levels (MCLs) and Secondary Maximum Contaminant Levels
(SMCLs) as minimum thresholds. The County also notes that the use of state-regulated drinking
water standards as minimum thresholds for degraded water quality and the description of those
minimum thresholds in the Napa Valley Subbasin Alternative is consistent with their use and
description in other alternatives approved by DWR.

DWR Staff Report, Line 987 (page 27 of 28)
“First, Napa County mentions maintaining concentrations above water quality objectives. These
water quality objectives are never defined despite being mentioned several times in the text and
associated appendices. The Groundwater Conditions Report and the Groundwater Monitoring
Plan both describe groundwater quality monitoring objectives. However, the monitoring
objectives do not relate to objectives or criteria that may be used to set minimum thresholds. As a
result, the water quality objectives mentioned for minimum thresholds are unknown and cannot
be verified.”
Napa County Response 47
See Napa County Response 3 and 19 for more information regarding the use of
state-regulated Maximum Contaminant Levels (MCLs) and Secondary Maximum Contaminant
Levels (SMCLs) as minimum thresholds. The County also notes that the use of state-regulated
drinking water standards as minimum thresholds for degraded water quality and the description
of those minimum thresholds in the Napa Valley Subbasin Alternative is consistent with their
use and description in other alternatives approved by DWR.

DWR Staff Report, Line 1001 (page 27 of 28)
“Justification for the selection of representative monitoring sites could not be found. While a
GSP may allow a monitoring network to be improved over time to account for significant data
gaps (i.e. not representative), an analysis of basin conditions needs to have sufficient monitoring
based on the understanding of the basin to demonstrate basin-wide management within the
sustainable yield. Thus, representative monitoring also needs to be sufficient to demonstrate that
the basin is being operated to the established metrics for tracking sustainability. If a monitoring
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network is not representative of differing conditions across the basin, then it is not able to
demonstrate the basin is being operated sustainably. The Basin Analysis Report provides
hydrographs for 18 representative wells. Of those wells, seven appear to be same as the
representative monitoring sites for minimum thresholds using groundwater levels. Based on the
trends in the provided hydrographs, the subset used for minimum thresholds exhibit different
trends than some of the other nearby wells. Some of these trends are discussed in the Basin
Analysis Report such as a NapaCounty-132, which had a nearby vineyard replanting in 2007.
However, this discussion does not explain why that well is not used for monitoring sustainable
management criteria.”
Napa County Response 48
The Staff Report misinterprets the number of representative wells where groundwater
elevations are established as sustainability criteria. Table 7-2 shows each of the eighteen
representative wells described in the Alternative and shows which sustainability criteria apply at
each well. A total of 17 wells have groundwater elevation criteria established in the Alternative.
Justification for the selection of representative monitoring well sites is described in Section 7.3
and Table 7-1 of the Alternative. The basis for selection of each well is summarized in Table 7-1
and includes the availability of construction information or construction targeted to specific
aquifer zones, distribution of wells throughout the Subbasin and the period of record.
The County also notes that other Alternatives (in the analysis of basin conditions
category) that were approved by DWR are not evaluated by DWR in the same manner as
occurred for the Napa Valley Subbasin Alternative. One basin with an approved Alternative
defined no representative monitoring sites with site-specific criteria associated with any of the
six SGMA sustainability indicators. In another basin with an approved Alternative, only two wells
are given well-specific minimum thresholds for avoiding surface water depletion, while no other
well-specific criteria are established for any other sustainability indicator.
See Napa County Response 17 for discussion of groundwater trends observed in a few
wells including NapaCounty-132, which extends across multiple water bearing formations.

DWR Staff Report, Line 1029 (page 28 of 28)
“Minimum thresholds for sustainability indicators do not appear to include the MST area and no
representative monitoring includes the MST area. The monitoring network section provides a
description of groundwater monitoring for the entire county in 2015.”
Napa County Response 49
As part of the 2018 Alternative Amendment, prepared in response to findings in the
Special Study described in Section 7.6 of the Alternative and the Draft Sustainable Management
Criteria BMP, two wells in the MST subarea were designated as additional representative wells
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with sustainability criteria: NapaCounty-122 and NapaCounty-229. 129 (see Figures 7-1 from the
Alternative and Figure 3-6 from the 2018 Alternative Amendment, below)
See Global Response E regarding the continuing efforts to maintain sustainable
conditions consistent with SGMA and the discussion of the 2018 Alternative Amendment.

DWR Staff Report, Line 1035 (page 28 of 28)
“The MST area does not align well with the boundaries of the Subbasin. Because of this lack of
alignment, it is unclear which wells in the MST area are within the Napa Valley Subbasin and
which wells are not. Two monitoring wells in the MST area are used as representative
monitoring wells for plotting hydrographs and occur within the Napa Valley Subbasin. However,
neither of the wells are used to set minimum thresholds despite showing declining water levels
and different trends from the other areas of the Subbasin. The Basin Analysis Report does
indicate there are efforts to further investigate the MST area; however, these efforts were not
completed by the statutory deadline for submitting an alternative to the Department.”
Napa County Response 50
See Napa County Response 49. See Global Response E regarding the continuing
efforts to maintain sustainable conditions consistent with SGMA and the discussion of the 2018
Alternative Amendment.

129

Napa Valley Subbasin Alternative Amendment, Sections 3.2, 3.3, and 3.4, including Tables
3-1 and 3-2 and Figure 3-6
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Napa Valley Subbasin Alternative 5-year Update Planned
Enhancements in Response to DWR Comments
The following section describes content to be incorporated as part of the 5-year update
of the Napa Valley Subbasin Alternative in response to comments on the Alternative provided
by DWR and in recognition of additional SGMA implementation guidance provided by DWR
since submittal of the Alternative in December 2016. These enhancements are consistent with
the scope of the 5-year update contents described in the Alternative Section 8.6.5 (see table
below).

Planned Enhancement 1
In the first 5-year update of the Alternative, Napa County will clearly state that the
minimum thresholds protective of groundwater quality and seawater intrusion are defined by
the federal Clean Water Act, State Porter-Cologne Act, and are further regulated by the San
Francisco Bay Regional Water Quality Control Board and the California State Water
Resources Control Board Division of Drinking Water (DDW).

Planned Enhancement 2
In the first 5-year update of the Alternative, Napa County will provide a numerical threshold for
groundwater storage itself, in addition to the numerical thresholds already established for
groundwater levels as a proxy. This standard will be protective of both groundwater levels and
streamflow depletion because it will be derived from each of their minimum thresholds.

Planned Enhancement 3
In the first five-year update of the Alternative, Napa County will provide a single map depicting
groundwater elevations over all regions of the Napa Valley Subbasin, including boundaries for
the Northeast Napa Management Area and the MST subarea.

Planned Enhancement 4
In the first five-year update of the Alternative, Napa County will define clearly what the term
“limited” means relative to the spatial and temporal availability of historical water quality data
throughout the County and in the Napa Valley Subbasin and its use to describe data both
spatially and temporally.
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Planned Enhancement 5
In the first five-year update of the Alternative, Napa County will provide a clearer description of
the significant and unreasonable effects that would constitute an undesirable result if
measurable subsidence was to occur in the Subbasin.

Planned Enhancement 6
In the first five-year update of the Alternative, Napa County will provide updates on its surface
water-groundwater monitoring sites located throughout the county and the ability of those sites
to inform the County’s management to avoid undesirable depletions of streamflow. Napa
County will also provide detailed reasoning why groundwater elevations provide a suitable
indicator of groundwater storage and subsidence and will continue utilizing land surface
elevation survey data and other land surface elevation datasets that may be provided by DWR
through its technical assistance role.

Planned Enhancement 7
In the first five-year update of the Alternative, Napa County will provide updates on efforts to
add more groundwater monitoring sites near the southern boundary of the Napa Valley
Subbasin area and update reference point elevation data for some monitored wells with surveyed
values. More information on data gaps identified in the Alternative can be found in Section 4.5.
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additional, requested information about the consistency of the County’s management of the
Napa Valley Subbasin with the objectives of SGMA for more than two decades before the
January 1, 2015 SGMA effective date.
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2. James M. Montgomery Consulting Engineers. 1991. Water Resource Study for the Napa
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3. Redding, J. R. 1991. Water Availability Analysis Policy. Public Works Department Report
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4. Napa County Planning Commission. 1991. Minutes of the Meeting of the Conservation,
Development and Planning Commission, County of Napa. March 6, 1991.
5. Woodbury, M. L. 1991 Memorandum titled Local Authority to Adopt Regulations for the
Protection of Groundwater Resources [Memorandum]. Napa, CA: Napa County Counsel.
March 28, 1991.
6. Bickell, B. 1993. Report of the Water Advisory Committee [Memorandum and Report].
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7. County of Napa. 1996. Napa County Ordinance No. 1117. Adopted December 3, 1996
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3. Redding, J. R. 1991. Water Availability Analysis Policy. Public
Works Department Report on Water Availability Analysis
[Memorandum] and Water Availability Analysis [Staff Report].
Napa, CA: Napa County Department of Conservation,
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RESOLUTION No. 2016-118

A RESOLUTION OF THE NAPA COUNTY BOARD OF SUPERVISORS, STATE OF
CALIFORNIA, AMENDING THE WATERSHED INFORMATION AND
CONSERVATION COUNCIL MEMBERSHIP

WHEREAS, on May 21, 2002, the Board adopted Resolution No. 02-103 creating the joint
Napa River Watershed Conservancy and Watershed Information Center Board which was later
renamed the Watershed Information and Conservation Council ("WICC"); and

WHEREAS, since creation of the WICC in 2002, the Board of Supervisors has adopted several
resolutions affecting the role and structure of the WICC and those changes need to be memorialized;
and

WHEREAS, there is currently a vacancy on the WICC due to term expiration representing the
Land Trust of Napa County; and

WHEREAS, the Land Trust of Napa County is not able to participate in the WICC at this time
due to competing demands for their time; and

WHEREAS, on July 28, 2016 the WICC recommended amending its membership to replace
the Land Trust of Napa County member with a member and alternate member from the Napa County
Regional Parks and Open Space District Board of Directors; and

WHEREAS, on August 8, 2016 the Napa County Regional Parks and Open Space District
Board of Directors expressed interest in serving on the WICC and nominated a member and alternate
member for possible appointment; and

WHEREAS, the WICC is an advisory committee and its membership can only be amended by
the Board of Supervisors; and
WHEREAS, the Board desires to change the membership of the WICC to facilitate its role and
to continue to reflect its purpose;

NOW, THEREFORE BE IT RESOLVED that the Napa County Board of Supervisors
hereby finds:

1. ResolutionNo.02-l03regardingthecompositionoftheWICCmembershipshallbe
amended to replace the Land Trust of Napa County membership with a member and an alternate
member nominated from the Napa County Regional Parks and Open Space District Board of Directors,
who, upon appointment may serve on the Watershed Information and Conservation Council.
2. AllothertermsandprovisionsofResolutionNo.02-l03notinconflictwiththeterms
and provisions of this Resolution shall remain unchanged and in effect.

Cc.SdocsV'lanninglW}CCmeso Wicc Membership 8-16-2016

l

THE FOREGOING RESOLUTION WAS DULY AND REGULARLY ADOPTED by the
Nap. a County Board of Supervisors, State of California, at a regular meeting of said Board held on the
30

th

day of August, 2016, by the following vote:

AYES:

SUPERVISORS

DILLON, WAGENKNECHT, CALDWELL,
LUCE and PEDROZA

NOES:

SUPERVISORS

NONE

ABSTAIN: SUPERVISORS

NONE

ABSENT: SUPERVISORS

NONE

NAPA COUNTY, a politica%ubdivision of the
State of California

By:
ALFREDO PEDROZA, Chairman of the Board of
Supervisors

APPROVED AS TO FORM

APPROVED BY THE NAPA COUNTY i ATTEST: GLADYS I. COIL

Office of County Counsel

BOARD OF SUPERVISORS

By: Robert Martin, Deputy County i Date: August 30, 2016
?
Date: August 16. 2016

Deputy Cl@rk..or the Board

Cc.ldocslPlanningSW{CClReso Wicc Membership 8-16-2016 2

Clerk of the Board of Supervisors

..ffia,pag
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13. County of Napa. 2003. Water Availability Analysis Policy Report.
Napa, CA. August 2003
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14. County of Napa. 2003. Napa County Ordinance No. 1230.
Adopted November 4, 2003
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15. County of Napa. 2005. Napa County Ordinance No. 1254.
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16. County of Napa. 2005. Napa County Baseline Data Report,
Chapter 16 Groundwater Hydrology. Version 1. November 30,
2005
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NAPA COUNTY BASELINE DATA REPORT

CHAPTER 16

.

GROUNDWATER HYDROLOGY
PURPOSE
This chapter summarizes the basic groundwater
hydrology of Napa County and documents the
construction of a local integrated groundwater
model. The groundwater hydrology analysis
and model development were designed to
establish a baseline of existing conditions to
support countywide programs.

UPDATE CHRONOLOGY
NOVEMBER 30, 2005—VERSION 1

GROUNDWATER WELL, PUMP, AND DISTRIBUTION PIPES

NAPA COUNTY BASELINE DATA REPORT

GROUNDWATER HYDROLOGY
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INTRODUCTION

T

his chapter of the Napa County Baseline Data Report (BDR) describes the baseline
conditions for groundwater hydrology of Napa County (County). In addition to summarizing
the hydrogeologic system, this chapter documents the construction of a local integrated
surface water and groundwater model developed for the BDR for areas where groundwater is a
significant resource.

Groundwater hydrologic analysis and
modeling were conducted with the
intention of applying the model and
analysis for future planning.

This chapter describes the groundwater component of the hydrologic cycle in Napa County, documents
the groundwater system, and describes the methods used to determine existing groundwater hydrology
and the policies that apply to groundwater in Napa County. In addition, this chapter details the
approach and data used in developing a local integrated surface water and groundwater model. As the
focus of this chapter is groundwater and the saturated zone, this analysis is complementary and builds
on the general surface water hydrology discussion presented in Chapter 15, Surface Water Hydrology,
of the BDR. A supporting technical report (Napa BDR Groundwater Hydrology Modeling Report)
includes a more complete documentation of the groundwater model construction, calibration, sensitivity
analysis, and presentation of results. Consulting hydrologists from DHI Water & Environment led the
surface hydrology, groundwater, and water quality tasks of the BDR (Chapters 15, 16, and 17,
respectively), working collaboratively with other specialists from the Jones & Stokes/EDAW project
team.

PURPOSE
The groundwater hydrologic analyses and modeling efforts conducted in support of the BDR were
undertaken with the explicit intention of applying the models and analyses toward future planning
considerations. More specifically, the surface water hydrology (see Chapter 15), groundwater (this
chapter), and surface water quality (see Chapter 17) studies supporting the BDR were designed to
establish baseline conditions by which Countywide planning programs could be assessed and
evaluated for their benefits, constraints, and environmental impacts.

Unconfined aquifer: An aquifer without an upper confining layer of impermeable soil or rock
material. The water table is exposed to the atmosphere through a series of interconnected
openings in the overlying permeable soil and/or rock layers and is in equilibrium with atmospheric
pressure.
Acre-foot (ac-ft): The volume of water required to cover one acre of land to a depth of one foot
(43,560 cubic feet or 325,851 gallons). An acre-foot can be visualized as water a foot deep,
covering an area about the size of a football field.
Artesian well: A well into water held under pressure in porous rock or soil, confined by
impermeable geologic formations. Under this pressure, an artesian well is free-flowing to the
surface.
Darcy’s Law: An equation that can be used to compute the quantity of water flowing through an
aquifer, which describes the flow rate of water through porous materials as proportional to the
hydraulic gradient. The constant of proportionality is the hydraulic conductivity.
Drawdown: The drop in the water table or level of water in the ground when water is being
pumped from a well.
Groundwater basins: A groundwater reservoir defined by all the overlying land surface and the
underlying aquifers that contain water stored in the reservoir. Boundaries of successively deeper
aquifers may differ and make it difficult to define the limits of the basin.
Groundwater recharge: Process where water enters the soil and eventually reaches the saturated
zone. Groundwater recharge can occur through natural means (precipitation, streamflow) or
human enhanced means (injection, etc.).
Groundwater: Subsurface water occupying the pores and voids of the saturated zone and moving
under the force of gravity. In many instances, groundwater is an important source of well water for
domestic and agricultural use.
Hydraulic conductivity: A measure of the capacity of a substance to allow water to flow through it.

SPECIALIZED TERMS USED
Aquifer: A permeable body of rock capable of yielding quantities of groundwater to wells and
springs.
Alluvial aquifer: Aquifer of water-bearing sand and gravel typically found near lakes, streams, and
rivers, deposited by a stream and retainsinga hydraulic connection with the depositing stream.
Confined aquifer: An aquifer that is bound above and below by impermeable layers of rock and
that contains water under pressure.
GROUNDWATER HYDROLOGY—VERSION 1, NOVEMBER 2005

Interflow: That part of the precipitation which infiltrates the surface soil and moves laterally through
the upper soil horizons above the water table toward surface waters. Also called subsurface runoff
or shallow subsurface flow.
Losing streams: Streams that lose water over their downstream course as they supply water to
groundwater basins through infiltration from their beds.
Permeability: The ability of a material to allow the passage of a liquid, such as water, through
rocks. Permeable materials, such as gravel and sand, allow water to move quickly through them,
whereas impermeable materials, such as clay, do not allow water to flow freely.
-16-1-
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Potentiometric surface: The potential level to which water will rise above the aquifer’s water level
in a well that penetrates a confined aquifer; if the potential level is higher than the land surface, the
well will overflow.
Safe yield volumes: The annual amount of water that can be taken from a source or supply over a
period of years without depleting that source beyond its ability to be replenished naturally in “wet
years.”
Specific yield: Specific storage, storativity and specific yield (Ss, S and Sy) are aquifer properties;
they are measures of the ability of an aquifer to release groundwater from storage, due to a unit
change in hydraulic head. These properties are often determined in hydrogeology using an aquifer
test.

POLICY CONSIDERATIONS
The following federal, state, and local policies and agencies are pertinent to and involved in
management of groundwater in Napa County.

FEDERAL POLICIES
There are no applicable federal policies regulating groundwater in Napa County. In California, the State
Regional Water Quality Control Boards set beneficial uses and water quality objectives for groundwater,
usually consistent with Title 22 of the California (state) drinking water standards.

STATE POLICIES
GROUNDWATER RIGHTS
Groundwater rights in California are similar to surface water rights (see Chapter 15, Surface Water
Hydrology, of the BDR); however, no permit system or comprehensive regulatory method exists. The
exception is groundwater deemed to be part of a subterranean stream or underflow that is hydraulically
connected to a surface water body. In such cases, the source is classified as surface water and
remains subject to the permitting authority of the State Water Resources Control Board (SWRCB)
(discussed in detail in Chapter 15). Groundwater law is primarily expressed through previous legal
decisions, and disputes among groundwater users are usually settled through judicial actions or
adjudications.

OVERLYING RIGHTS
Overlying rights apply to parcels that overlie a groundwater basin. Overlying rights are analogous to
riparian rights for surface water. Overlying users do not have priorities with respect to one another, and
each holder has a right to a reasonable share of the total groundwater supply available. Overlying
rights may be active or dormant, and are generally senior to appropriative rights (defined below). Note
that water devoted to public uses (e.g., municipal water supply systems) is considered in most cases to
be an appropriative use, rather than an overlying use, regardless of the location of the water use with
respect to the aquifer.

There are two main types of groundwater
rights:
overlying and appropriative.
Overlying rights apply to parcels that
overlie
a
groundwater
basin.
Appropriative rights apply to groundwater
extractions used on lands that do not
overlie the aquifer in question.

APPROPRIATIVE RIGHTS
Appropriative rights apply to groundwater extractions used on lands that do not overlie the aquifer in
question. Appropriate rights are analogous to appropriative rights for surface water. Appropriative
rights are protected by the construction and use of a well, and putting the pumped water to reasonable
and beneficial use. These rights are subject to a seniority system, where the appropriative right holder
with the longest standing right has first priority to groundwater in a condition of shortage.

GROUNDWATER QUALITY
Groundwater quality is regulated through the federal Clean Water Act and State Porter-Cologne Act,
and administered by the U.S. Environmental Protection Agency (EPA), the SWRCB, and local Regional
Water Quality Control Boards (RWQCBs). These laws and associated regulations are discussed in
Chapter 17, Surface Water Quality, of the BDR. Additional regulatory authority is exercised by the
RWQCB and California Department of Health Services regarding standards for installation, use, and
abandonment of wells and septic systems, to ensure that drinking water standards and other water
quality criteria are met and beneficial uses of the aquifer are maintained.

Groundwater quality is regulated through
the federal Clean Water Act and State
Porter-Cologne Act. Additional regulatory
authority is exercised by the Regional
Water Quality Control Board and
California Department of Health
Services.

LOCAL POLICIES
NAPA COUNTY DEPARTMENT OF ENVIRONMENTAL
MANAGEMENT
The County’s Department of Environmental Planning is responsible for multiple issues related to
groundwater in the County, including toxic site cleanup, management of groundwater quality, and
permitting of underground storage tanks. The department enforces the Safe Drinking Water Act, per
agreement with the California Department of Health Services, Division of Drinking Water and
Environmental Management. For more information on the Department of Environmental Management’s

There are two main types of groundwater rights: overlying and appropriative.
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oversight of groundwater, see the County’s website:
http://www.co.napa.ca.us/GOV/Departments/DeptPage.asp?DID=40500&LID=984).

GROUNDWATER ORDINANCE

Milliken-Sarco-Tulocay Groundwater
Basin

The Milliken-Sarco-Tulocay area is a
groundwater deficient area. Due to the
sensitive nature of the MST groundwater
basin, the County requires special
consultation to determine the need for a
groundwater permit.

Analysis of the Napa County’s
groundwater
system
involved
construction of a spatially referenced
numerical model. Following initial data
collection, a conceptual model was
developed to describe groundwater
functioning and identify significant
hydrologic variables.
This two-step
process provided the basis for
developing a valid mathematical model.

The Napa County Board of Supervisors adopted a groundwater ordinance in 1996, revised in 2003, to
regulate the extraction, use, and preservation of the County’s groundwater resources. Compliance with
this ordinance applies to development of new water systems or improvements to an existing water
system that may use groundwater. Specifically, the ordinance applies to agricultural land development
or re-development activities located on parcels within groundwater deficient areas, including the
Milliken-Sarco-Tulocay (MST), Pope Valley, Chiles Valley, Capell Valley, and Carneros groundwater
basins. The ordinance identifies issuance of groundwater permits based on three types of
applications⎯exempt, ministerial, and required⎯and the process by which compliance with the
ordinance is determined. Applications for a groundwater permit require identification of existing and
future uses of any existing water system which is supplied by groundwater, potential alternative water
sources, the number of existing and future connections, intent of groundwater use, and an assessment
of the potential impacts to the affected groundwater basin. Because groundwater resources are highly
valued in the County, further guidance for activities conducted within the MST groundwater deficient
area have been developed, as detailed below.

GUIDELINES FOR PROJECTS WITHIN THE MILLIKEN-SARCO-TULOCAY GROUNDWATER
DEFICIENT AREA
The Milliken-Sarco-Tulocay area is a groundwater deficient area. Due to the sensitive nature of the
MST groundwater basin, the County requires special consultation to determine the need for a
groundwater permit. This particularly applies to construction projects, erosion control plans for new or
expanded agricultural projects, and new or expanded wineries that intend to use groundwater from the
MST basin. Depending on the governing authority (either the Environmental Management or
Conservation Development and Planning Department), the appropriate department will determine which
of the following three situations is applicable to the proposed project and its potential effect on the MST
groundwater basin.
No groundwater permit is required.
A ministerial groundwater permit is required.
A groundwater permit is required.
A groundwater permit would not be required if agricultural land development is less than or equal to a
0.25 acre, for additions or alterations to existing dwellings, or for swimming pools that are not filled with
water from the MST.
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Ministerial groundwater permits for new residential units and agricultural land re-development require
compliance with water use conditions. For new residential units, the total amount of water used on the
parcel must be less than 0.6 acre feet per year (ac-ft/yr). Re-development of agricultural land must limit
the total water use on the parcel to an average of 0.3 acre feet per acre per year calculated as an
average over a three-year period, with no yearly use exceeding the total average by more than 15%.
All water use must be reported to the Department of Public Works under both types of development
where a ministerial groundwater permit is issued.
Groundwater permits are issued upon compliance with the “no net increase” and “fair share” standards.
The “no net increase” standard encourages applicants to reduce their impact on the MST by giving up
an existing groundwater use, changing practices to reduce consumption, or by importing water from
outside the MST (only applies for agricultural activities). If the additional water required by the
proposed use would not meet the “no net increase” standard, the Planning Department or applicant
must conduct a California Environmental Quality Act (CEQA) review to assess the potential
environmental impacts of the proposed use. Additionally, the proposed use must comply with the “fair
share” standard that no more than 0.3 acre-feet (ac-ft) of groundwater per acre of land owned is used.

METHODOLOGY
DEFINITION OF STUDY AREA
The study area for the analysis of groundwater hydrology is all of Napa County.

GENERAL APPROACH
Analysis of the Napa County’s groundwater system (as a component of the hydrologic cycle) involved a
literature review, data analysis, and construction of a spatially referenced numerical model. Extensive
research was conducted to provide a scientific and valid basis for understanding the groundwater
resources of Napa County. Sources for information included but were not limited to local, state, and
federal agency reports and data; publicly available data; university research studies; professional
engineering and geology reports; privately collected water-use data from throughout the County; and
personal communication with various groundwater specialists. A more complete list of sources can be
found in the References section below.
Following initial data collection, the main features and driving forces of the groundwater hydrologic
system were identified and a conceptual model was developed to describe groundwater functioning and
to identify any significant hydrologic variables that would be required in the numeric model. This twostep process of data collection and conceptual model development provided the basis for developing a
valid mathematical model.
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Consistent with the description of model selection in Chapter 15, Surface Water Hydrology, the
numerical model selected to simulate the hydrologic cycle in Napa County is based on the MIKE
SHE/MIKE11 code developed by DHI Water & Environment (2005). The MIKE SHE/MIKE11 code has
the capability to simulate the major flow components of the hydrologic cycle, including an integrated
surface water and groundwater component, which makes the model very well suited for simulating
current and future water distribution in Napa County. A more detailed description of the model’s
capabilities and data requirements is provided in Chapter 15, Surface Water Hydrology. A specific
discussion of the groundwater module’s computational algorithms and outputs is presented in the
section
3-Dimensional
Groundwater
Model,
below,
or
can
be
viewed
at
http://www.dhisoftware.com/mikeshe/ (DHI Water & Environment n.d.)

EXISTING STUDIES AND DATA SOURCES
DHI reviewed hydrogeologic reports and studies within Napa County. Of the reports reviewed, only one
provided a comprehensive overview of the hydrogeology of the entire County. One study described the
development of a numerical hydrogeologic model that simulates groundwater flow on a regional scale;
however it only covered a limited portion of Napa County. The documents reviewed provide valuable
guidance in understanding the hydrogeologic system in Napa County and were used in the
development of the local integrated surface water and groundwater models for the areas where
groundwater is a significant and valued resource.

GROUNDWATER RESOURCES STUDIES
Water Resource Study for the Napa County Region (Napa County Flood Control and Water
Conservation District 1991) provides an overview of the groundwater hydrology in Napa County within
the context of an examination of the current and future water use needs for the County. The report
used data collected from the review of the County’s general plan, master water supply plans, water
management plans, agricultural land use practices, historic water production and metered sales
records, historical and projected population data, and land use maps and data, as well as consultation
with various agency personnel. The report provides a comprehensive overview of the agricultural,
domestic, commercial, municipal, and industrial uses of water; and information regarding locations and
volumes of groundwater pumping occurring throughout the County. The report also provides some
basic descriptive information for each of the major groundwater basins identified in the County.
Ground-Water Hydrology of the Lower Milliken-Sarco-Tulucay Creeks Area, Napa County California by
the U.S. Geological Survey (USGS) (Johnson 1977) discusses the water-bearing properties of the
various hydrogeologically significant geologic formations in the Milliken-Sarco-Tulucay Groundwater
Basin (MSTB). The report also discusses the occurrence, movement, recharge, discharge, water-level
fluctuations, ground-water storage capacity, and changes in groundwater storage in the MSTB.
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Ground-Water Resources in the Lower Milliken-Sarco-Tulucay Creeks Area, Southeastern Napa
County California, 2000-2002 (Farrar and Metzger 2003) is a more recent update to the 1977 USGS
study discussed above. The report discusses recharge to the aquifers in the MSTB in terms of an
analysis of streamflow gains and losses, and discharge from the aquifers in terms of groundwater
pumping and groundwater underflow. Groundwater levels and groundwater movement are evaluated in
terms of annual, seasonal, and long-term changes in levels and flow directions. The report provides
numerous datasets, including maps of the potentiometric surfaces in the aquifers, and stratigraphic
information in the form of hydrogeologic cross sections.
Geology and Groundwater in Napa and Sonoma Valleys, Napa and Sonoma Counties California
(Kunkel 1960) provides information on the water-bearing properties of the various geologic formations
in the Napa Valley. The report discusses the groundwater hydrology of each of the significant
groundwater reservoirs in the Napa Valley in terms of the groundwater abstractions, fluctuations in
water levels, and storage capacities. Also included are estimates of total groundwater pumpage from
wells in the Napa Valley, volume estimates of the alluvium at various depth intervals, average specific
yield and groundwater storage capacities, water-level measurements and water-table maps, and
driller’s logs of wells developed in the Napa Valley.
Ground-Water Hydrology of Northern Napa Valley California (Faye 1973) provides information on the
water-bearing properties of the various geologic formations in the northern Napa Valley. The report
discusses the groundwater hydrology of each of the significant water-bearing deposits in terms of the
spatial and hydrologic properties, recharge and discharge, fluctuations in water levels and streamflows;
and the response of these factors to precipitation inputs. The report also documents the construction
and calibration of a simple steady-state and transient mathematical groundwater flow model of the
alluvial aquifer in the northern portion of the Napa Valley.
Historical Groundwater Levels in Napa Valley (California Department of Water Resources 1995) gives a
summary of groundwater level data collected in the Napa Valley through 1994. It includes the locations
of wells, information related to a monitoring program, hydrographs depicting changes in groundwater
levels over time, and a tabulation of groundwater level measurements for 139 wells in the valley.

Water Resource Study for the Napa
County Region (Napa County Flood
Control and Water Conservation District
1991) provides an overview of the
groundwater hydrology in Napa County
within the context of an examination of
the current and future water use needs
for the County.

A series of USGS reports from 1973 are available, which contain data for selected wells within the
Napa (Bader and Svitek 1973a), St. Helena (Bader and Svitek 1973b), Rutherford (Bader and Svitek
1973c), Yountville (Svitek 1973), and Calistoga (Svitek and Bader 1973) quadrangles. These reports
provide a description of the wells located in each quadrangle as well as water-level records, driller’s
logs, pumping test results, and groundwater pumpage data for each well.

GEOLOGIC CONTEXT FOR GROUNDWATER
This section provides a general overview of the geology that is important to understanding groundwater
resources in Napa County. A more complete discussion of the Napa County geology is presented in
Chapter 1, Geological Resources, of the BDR.
GROUNDWATER HYDROLOGY—VERSION 1, NOVEMBER 2005
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GEOLOGIC STRUCTURE
The Napa Valley and the smaller basins in Napa County are typically structural troughs formed by
folding and faulting associated with the transformation of a subduction zone into the strike-slip
movements of the San Andreas and related faults (Howell and Swinchatt 2000). These basins are 1–2
million years old, and have a northwestward trend typical of the coastal basins throughout California
(Planert and Williams 1995). Underlying the basins and forming the surrounding mountains are
Mesozoic marine sediments and metamorphic and igneous rocks. The basins are partially filled with
unconsolidated to semiconsolidated marine sedimentary rocks deposited episodically during times of
high sea level. Additionally, the basin fill consists of weathered igneous and sedimentary rock clasts,
deposited by mountain streams as well as permeable basalt and tuff in some locations. The rolling
topography of the floor of the Napa Valley is the result of its formation primarily on alluvial fan deposits
(Planert and Williams 1995).
Numerous faults present within the County generally trend to the northwest (Figure 16-1). Though the
majority of these faults are not active, a few are active and others show evidence of displacement within
the last 2 million years. Major faults in the County that are still active include the West Napa fault Zone,
Green Valley fault Zone, Carneros fault, Cordelia fault Zone, Soda Creek fault, Wilson fault, and the
Wragg fault.
Geologic structures create source areas for surface water and groundwater in the higher elevations that
surround the structural troughs/basins of the County. Faults, joints, and fractures in the bedrock of
Napa County act as preferential flowpaths enhancing groundwater recharge from precipitation and
streamflow in some areas. In other areas, geologic structures act as barriers to groundwater flow,
restricting the movement of water in the subsurface.
In the higher elevations, geologic structures that
surround the structural troughs/basins of the
County create source areas for surface water and
groundwater.

SURFICIAL GEOLOGY
Geologic formations exposed at the surface in the County include Surficial Deposits, the Clear Lake
Volcanics, the Sonoma Volcanics, the Great Valley Complex, and the Franciscan Complex (Figure 161) (Graymer et al. 2004).

SURFICIAL DEPOSITS (HISTORIC TO LATE PLEISTOCENE)
This formation consists of stream channel deposits, alluvium, terrace deposits, alluvial fan deposits,
landslide deposits, basin deposits, bay mud, and artificial fill. The largest contiguous area of these
deposits is along the floor of Napa Valley proper. The deposits extend away from the mainstem of the
Napa River along the lower reaches of most of the major tributary basins; and in the southern portion of
the valley, the deposits extend further along the tributaries over most of their length. Isolated deposits
occur away from the valley along Troutdale Creek, Van Ness Creek, Conn Creek, Dry Creek, Milliken
Creek, and adjacent to Lake Hennessey on the southeast side. Additionally, the deposits are prevalent
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in the southern most areas of the County that experience tidal influence. Surficial deposits are also
present within Pope Valley, Chiles Valley, Capell Creek Valley, Wooden Valley, Suisun Valley, the
upper Putah Creek area, along major tributaries feeding Lake Berryessa from the north, and along the
northeastern shores of Lake Berryessa (Graymer et al. 2004). In terms of groundwater resources,
surficial deposits are typical pathways for groundwater recharge to the nearest surface aquifers and,
depending on the properties and depths of the surficial deposits, may hold groundwater to varying
capacity. Within the Napa Valley floor, the majority of the groundwater is hosted within these deposits.

CLEAR LAKE VOLCANICS (HOLOCENE TO PLIOCENE)
This formation consists of rhyolite, basalt, tuff, and siltstone, sandstone, conglomerate, and poorly
consolidated gravel. Rocks of this formation outcrop in the northern portions of the Putah Creek
subbasin, particularly in the vicinity of the upper reaches of Putah Creek, as well as in the southwestern
portion of the study area in the vicinity of Huichica Creek and Carneros Creek subbasins. These rocks
are outliers of the large volcanic complex around Clear Lake to the north of the study area. The
complex is very young and thought to be related to the initiation of the San Andreas fault system (Fox et
al. 1985). In terms of groundwater resources, permeable rocks within the Clear Lake Volcanics
exposed in Napa County are the southern extension of an aquifer system that extends northward into
Lake County.

SONOMA VOLCANICS (PLIOCENE TO LATE MIOCENE)
These rocks consist of rhyolite, dacite, andesite, basaltic tuff, glass, flow rock, pyroclastic breccia,
intrusives, and interbedded volcanoclastic sedimentary rocks. These rocks are exposed over much of
the Napa Valley and are the second most commonly exposed rocks in Napa County. They compose
the majority of the hills and mountains to the north and east of the valley as well as large portions of the
Mayacama Mountains to the west of the valley. These volcanics are thought to have formed along with
the Clear Lake Volcanics as part of the northward trending series of volcanic centers related to initiation
of the San Andreas fault system (Fox et al. 1985). In terms of groundwater resources, tuffaceous units
within the Sonoma Volcanics host significant volumes of groundwater in many parts of Napa County. In
the Napa Valley, these rocks underlie the surficial deposits and receive recharge from the overlying
alluvial aquifer, and host significant volumes of groundwater under both confined and unconfined
conditions. In the Milliken, Sarco, and Tulucay Creeks area, these deposits are the primary aquifer
material and host significant volumes of groundwater primarily under confined conditions. The other
units within the Sonoma Volcanics are relatively impermeable and act as confining units, restricting the
horizontal and vertical movement of groundwater.
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GREAT VALLEY COMPLEX (EARLY CRETACEOUS TO LATE
JURASSIC)
This formation consists of the Great Valley sequence and the Coast Range ophiolite. The Great Valley
sequence consists of sandstone, shale, conglomerate, wacke, and serpentinite. The Coast Range
ophiolite consists of basaltic pillow lava and breccia, mafic intrusives, gabbro, serpentinite, silica
carbonate rocks, and mélange. Outcrops of this formation are exposed extensively throughout the
Putah Creek and Suisun Creek subbasins and are the most commonly exposed rocks in Napa County.
Exposures are also found in the central and southern portions of the Mayacama Mountains, along Conn
Creek, and in the extreme southwest portion of the study area (Graymer et al. 2004). In terms of
groundwater resources, the rocks of the Great Valley Complex are relatively impermeable and act as
confining units restricting the horizontal and vertical movement of groundwater.

FRANCISCAN COMPLEX (EARLY CRETACEOUS TO LATE
JURASSIC)
This complex consists of mélange, serpentinite, graywacke, chert, greenstone, sandstone,
metagraywacke, metachert, metagreenstone, and other undifferentiated high-grade metamorphic rocks.
These rocks are exposed in the central portion of the Mayacama Mountains, in the vicinity of Moore
Creek and Sage Creek in the central portion of the County, in the vicinity of James Creek and upper
Putah Creek, and in the region just south of Lake Berryessa (Graymer et al. 2004). In terms of
groundwater resources, the rocks of the Franciscan Complex are relatively impermeable and act as
confining units restricting the horizontal and vertical movement of groundwater.

OVERVIEW OF GROUNDWATER IN NAPA
COUNTY
An analysis of the groundwater system in a particular region requires an understanding of the dominant
groundwater processes occurring in that region. These processes include groundwater recharge in
terms of the mechanisms of recharge and the spatial and temporal distribution of recharge throughout
the region’s groundwater basins. Groundwater discharge is another important process. An
understanding of the pathways of discharge and the volumes and timing of discharge is critical to the
understanding of the regional groundwater system. One important source of discharge is the
anthropogenic (human) abstraction of groundwater through production wells. An understanding of the
hydrogeologic properties of the various significant geologic units is also critical, as these properties
influence the storage and movement of groundwater throughout the system.
This section of the chapter provides a general overview of the groundwater resources of Napa County
in terms of the available groundwater supply; the mechanisms and volume estimates of aquifer
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recharge; the locations of the groundwater in terms of depths below land surface; and groundwater
usage in terms of the volumes used, the timing and locations of use, and the types of users and uses of
groundwater.

GROUNDWATER SUPPLY AND PRINCIPAL BASINS
Napa County consists of a series of roughly parallel basins filled to varying depths with unconsolidated
and semiconsolidated alluvial material (Figure 16-1). Underlying the basins and forming the intervening
mountain ranges are Mesozoic marine sediments, and metamorphic and igneous rocks. The largest
volumes of groundwater are hosted in the alluvium, and in general the Mesozoic rocks act as confining
units that restrict the flow of groundwater. One major exception is the tuffaceous beds within the
Mesozoic volcanic rocks, which are permeable and host significant volumes of water. The waterbearing deposits are often lenticular (spatially discontinuous) in nature and the deeper deposits are
offset by faults resulting in a series of variously connected and isolated aquifers (Planert and Williams
1995). Groundwater in the alluvium occurs primarily under unconfined conditions and groundwater in
the tuffaceous volcanic rocks occurs under both confined and unconfined conditions.
The major aquifers of the County are the North Napa Valley Groundwater Basin (NNVB) with an
estimated storage volume of approximately 300,000 ac-ft, and the MSTB with an estimated storage
volume of approximately 200,000 ac-ft (Figure 16-2) (Napa County Flood Control and Water
Conservation District 1991) (an ac-ft can be visualized as water a foot deep covering an area about the
size of a football field). Smaller aquifers include the Carneros Groundwater Basin (CB) and small
basins within the Putah Creek subbasin. Storage estimates for many of these smaller basins do not
exist; however, Napa County Flood Control and Water Conservation District (1991) estimates that these
basin storage volumes range from less than 1,000 ac-ft to approximately 10,000 ac-ft, and the total
storage volume for all of the smaller basins is likely 50,000 ac-ft or less. Map 16-1 shows the primary
groundwater basins in Napa County.

GROUNDWATER RECHARGE
Recharge to the alluvial aquifers occurs primarily by direct infiltration of precipitation and to a lesser
extent by the application of applied water from irrigation and infiltration through the stream and lake
beds. In the NNVB, average annual recharge between 1962 and 1989 was on the order of 26,800 acft/yr (Napa County Flood Control and Water Conservation District 1991). Due to the dominance of
precipitation as the mechanism for recharge, variations in annual recharge rates are strongly correlated
with variations in annual precipitation.

Groundwater recharge in the alluvial aquifers
occurs primarily by direct infiltration of
precipitation. Recharge in the tuffaceous volcanic
rocks occurs primarily from infiltration through the
stream and lake beds and subsurface inflows
from outside the groundwater basins. In both the
alluvial aquifers and tuffaceous volcanic aquifers,
applied water from irrigation is a relatively minor
component of the total recharge.

Groundwater recharge in the tuffaceous volcanic rocks occurs primarily from infiltration through the
stream and lake beds and subsurface inflows from outside the groundwater basins. Also contributing to
the recharge but less significantly is the recharge associated with direct infiltration of precipitation and
applied water from irrigation. In the MSTB, annual recharge is on the order of 5,400 ac-ft/yr, with
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3,050 ac-ft/yr derived from streambed infiltration, 2,100 ac-ft/yr derived from subsurface inflow from the
Howell Mountains, and 250 ac-ft/yr derived from direct infiltration of precipitation (Johnson 1977).
In both the alluvial aquifers and tuffaceous volcanic aquifers, applied water from irrigation is a relatively
minor component of the total recharge due to the dominance of vineyard growth as the primary
agriculture in the County and the efficiency of the irrigation techniques used in vineyard cultivation
(Farrar and Metzger 2003; Napa County Flood Control and Water Conservation District 1991).

ESTIMATED DEPTHS TO WATER
Approximately 92% of the land under
irrigation in the County is used for
vineyards. Water for irrigation and frost
protection are the most significant uses of
groundwater in the County.

Groundwater in the unconfined alluvial aquifers occurs at relatively shallow depths ranging from
approximately 50 to 300 feet below land surface (Napa County Flood Control and Water Conservation
District 1991). Within the tuffaceous volcanic aquifers, groundwater occurs over a wide range of depths
primarily ranging between 10 and 500 feet below land surface (Farrar and Metzger 2003).

GROUNDWATER USE
The characterization of groundwater use presented in this section is based on the most current and
reliable information available at the time this chapter was prepared. This section does not include
information from the 2050 Napa Valley Water Resources Study (Napa County Flood Control and Water
Conservation District 2005). An updating of the groundwater use characterization, including Updated
information on water demand and water use in Napa County from the long-range 2050 study will be
provided in the supporting groundwater technical report (Napa BDR Groundwater Hydrology Modeling
Report).

USERS AND PURPOSE OF USE
Groundwater is not a significant source of water for municipal use, and based on safe yield data from
1989, only 0.25% of the total volume is used for municipal use chiefly by the city of Calistoga (Napa
County Flood Control and Water Conservation District 1991). No estimates of the proportions of water
use for the other categories of use are known for the County as a whole. Estimates are, however,
available for the MSTB. The estimates from this basin indicate that approximately 73% of the total use
is for irrigation purposes, and 27% for rural domestic use (Farrar and Metzger 2003). This distribution
is probably fairly representative of the County as a whole where the dominant use is for irrigation,
followed in relative importance by rural domestic use, and then by municipal use.

The stratigraphy, or the layers (or strata) of
the aquifers, is a significant factor in the
hydrogeology of groundwater basins.

VOLUMES USED
Estimating groundwater pumping rates and volumes is a challenging task due to limited data
availability. Estimates of safe yield volumes from groundwater resources in the County are available
from 1989, which in conjunction with projections of water needs can be used as a proxy for total
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pumping volumes. These estimates indicate that approximately 28,700 ac-ft of groundwater was
pumped from the various aquifers in the County in 1989, representing 46.4% of the total yield from all
sources (Napa County Flood Control and Water Conservation District 1991). Assuming this percentage
is representative of the proportion of groundwater used to meet the projected water needs, estimates of
abstracted groundwater volumes are 30,100 ac-ft and 31,500 ac-ft for 2000 and 2005, respectively
(Napa County Flood Control and Water Conservation District 1991).

TIMING AND LOCATION OF USE
The majority of the groundwater is abstracted from the NNVB, and based on the safe yield data,
approximately 79% of the total groundwater use comes from this basin (Napa County Flood Control and
Water Conservation District 1991). The safe yield data does not differentiate between the MSTB and
the CB; however, an independent estimate of pumping volumes from the MSTB for the period 2000–
2002 indicates that approximately 5,350 ac-ft were abstracted (Farrar and Metzger 2003). Using this
estimate indicates that approximately 18% of the total groundwater use comes from this basin, and 2%
from the CB. The remaining 1% comes from basins within the Putah Creek Watershed and from other
areas throughout the County (Napa County Flood Control and Water Conservation District 1991).
The majority of the land under irrigation in the County (approximately 92%) is used to grow vineyards,
making irrigation and other agricultural use the primary use of water in the County, accounting for
approximately 61% of the total water use (Napa County Flood Control and Water Conservation District
1991). The next largest category of use in the County is municipal use, which accounts for
approximately 29% of the total water use (Napa County Flood Control and Water Conservation District
1991). It is important to note that these estimates represent total water use from all sources and do not
necessarily reflect the proportions of groundwater use. For example, only 0.25% of the total
groundwater use is municipal, even though municipal use accounts for 29% of the total water use from
all sources. These observations indicate that water for irrigation and frost protection are the most
significant uses of groundwater in the County. The timing of water application to vineyards for irrigation
and frost protection is likely correlated to the timing of groundwater pumping in the County in general.
Groundwater is applied to vineyards during two main periods: from June through October for irrigation
purposes, and from February through March for frost protection; presumably, the majority of the
groundwater pumping in the County occurs during these periods as well.

GROUNDWATER BASIN OVERVIEW
This section provides a more-detailed overview of the hydrogeology of individual groundwater basins in
Napa County in terms of the stratigraphy of the aquifers, the aquifer properties, the recharge to and
discharge from the aquifers, the water levels and general directions of groundwater flow in the aquifers,
and the groundwater pumping activities taking place in the basins. The discussion of groundwater
pumping activities is based on the best information available at the time this chapter was prepared and
does not include information from the 2050 Napa Valley Water Resources Study (Napa County Flood
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Control and Water Conservation District 2005). As described above, updated information regarding
groundwater pumping will be provided in a supporting technical report (Napa BDR Groundwater
Hydrology Modeling Report). Map 16-1 shows the primary groundwater basins in Napa County.

NORTH NAPA VALLEY BASIN
The largest groundwater basin in the County is the NNVB. The basin extends from just north of the city
of Napa up the valley floor to the northwestern end of the valley just north of the city of Calistoga
covering and an area of approximately 60 square miles (Figure 16-2). By far the most productive
aquifer in the basin occurs within the alluvial material, which can locally provide water to wells at rates
in excess of 3,000 gallons per minute (gpm) (Faye 1973). This aquifer is an unconfined aquifer in most
locations except locally where clay lenses lead to confined conditions. A tuffaceous member of the
Sonoma Volcanics, which underlies the alluvium, composes an additional aquifer in the basin, and wells
tapping this aquifer yield water at an average rate of 32 gpm (Napa County Flood Control and Water
Conservation District 1991). Groundwater in this aquifer occurs under both confined and unconfined
conditions.

STRATIGRAPHY
The majority of the valley floor is alluvium consisting of poorly sorted lenticular stream deposits of sand
and gravel interspersed with floodplain deposits of silts and clays. These deposits vary in thickness
from over 300 feet at the southern end of the valley to less than 50 feet near Calistoga (Faye 1973).
The alluvium also tends to be thickest near the center of the valley and the Napa River, and decreases
in thickness toward the valley margins. Underlying the alluvium in most locations are the Sonoma
Volcanics, which are believed to be up to 2000 feet thick. The tuffaceous member of the volcanics
located within the upper half of the deposits yields moderate amounts of water, while the remaining
rocks have relatively low permeabilities and serve as confining units. The Franciscan and Great Valley
Complexes on the southern half of the west side of the valley are also low permeability and serve as
confining units locally (Faye 1973).

AQUIFER PROPERTIES
Interpretation of driller’s logs and specific capacity data indicates that the hydraulic conductivity (K)
(hydraulic conductivity is a measure of the capacity of a substance to allow water to flow through it) of
the alluvium ranges from 10 to greater than 100 ft/day (Faye 1973). Variations in K result from spatial
variations in the relative proportions of sand and gravel in the aquifer. Although the distribution of these
materials is irregular, K values follow a general pattern, increasing from north to south as well as from
the valley margins toward the Napa River. K values in the tuffaceous member of the Sonoma Volcanics
are on the order of 10-2 to 10-3 ft/day while the other volcanic rocks have K values on the order of 10-4
ft/day or less (Faye 1973).
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AQUIFER RECHARGE AND DISCHARGE
Recharge in the basin occurs primarily by direct infiltration of precipitation, and to a lesser extent by the
application of applied water from irrigation and by infiltration through the streambeds of losing streams
(stream systems that supply water to groundwater basins). Average annual recharge between 1962
and 1989 was on the order of 26,800 ac-ft/yr (Napa County Flood Control and Water Conservation
District 1991). Discharge from the aquifer occurs in the forms of evapotranspiration, discharge to the
Napa River and its tributaries, groundwater pumping/extraction, and subsurface outflow.
Evapotranspiration is the largest component of discharge from the basin, accounting for about half of
the total outflow. Groundwater pumping and discharge to streams are the next largest components of
discharge, and subsurface outflow along the southern boundary of the basin accounts for a relatively
small portion of the total outflow (Napa County Flood Control and Water Conservation District 1991). A
groundwater hydrologic budget for the basin was calculated for the period from 1962 to 1989,
suggesting that the basin was in a state of dynamic equilibrium during this period (the total inflow to the
basin from recharge approximately equaled the total discharge from the basin).

GROUNDWATER LEVELS AND FLOW DIRECTIONS
Groundwater in both the alluvial aquifer and the tuffaceous volcanic aquifer occurs at depths ranging
from approximately 50 to 300 feet below land surface. Water-table elevation maps indicate
groundwater flow in the basin occurs from the valley edges toward the valley axis, as well as southward
toward San Pablo Bay. These general flow patterns are modified locally by faults along the valley floor;
however, the only fault that has been documented to obstruct flow in the basin is the Soda Creek fault
(Napa County Flood Control and Water Conservation District 1991). Water-level data collected
between 1962 and 1989 indicates that significant drawdowns have not occurred within the NNVB and
that as of at least 1989, the aquifer has been in a state of dynamic equilibrium (Napa County Flood
Control and Water Conservation District 1991).

St. Helena has the largest groundwater basin
in Napa County. By far the most productive
aquifer in the basin occurs within the alluvial
material; it can locally provide water to wells
at rates in excess of 3,000 gallons per
minute.

GROUNDWATER PUMPING
The volume of groundwater pumped from the basin can only be estimated because domestic wells are
for the most part not metered and power consumption records for irrigation wells are generally not
available. Direct estimates of the volumes of groundwater withdrawn from the basin in recent years are
not available; however, projections of water needs for 2000 and 2005 in the basin based on estimates
of water needs determined in 1989 are available (Napa County Flood Control and Water Conservation
District 1991). Additionally, estimates of the relative percentages of water available from surface water
and groundwater sources are available (Napa County Flood Control and Water Conservation District
1991). These two data sets allow estimates of the total volumes of groundwater pumped from the basin
in both 2000 and 2005 as given by Equation 16-1.
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Equation 16-1:

Qp = Pgw x Vpn
where
Qp = the total annual groundwater pumping,
Pgw = the proportion of the annual water supply derived from groundwater, and
Vpn = the projected annual water need.
Using this method, a total of 19,000 and 19,900 ac-ft of water were abstracted from the basin in 2000
and 2005 respectively.

MILLIKEN-SARCO-TULUCAY BASIN
The MSTB is the second largest groundwater basin in the County. It is located adjacent to the city of
Napa along the eastern edge of the valley floor and covers an area of approximately 15 square miles
(Figure 16-2). The area is distinct from the NNVB because of the high-yielding nature of the Sonoma
Volcanics to the east of the Soda Creek fault. To the west of the fault, alluvium is the primary waterbearing material and to the east of the fault, the volcanics are the primary water-bearing material.
Groundwater in the basin occurs primarily under confined conditions within tuffaceous units of the
Sonoma Volcanics (Farrar and Metzger 2003).

STRATIGRAPHY
Aquifer recharge in the basin occurs primarily by
direct infiltration of precipitation.

West of the Soda Creek fault, the primary water-bearing units are the alluvial deposits, and east of the
fault, groundwater is found almost exclusively in the Sonoma Volcanics. The andesitic member is the
basal member of the Sonoma Volcanics which underlies the entire basin. These rocks have a low
primary permeability and serve as a lower confining unit to the aquifers, except locally in interflow zones
and where fracture zones created from folding and faulting are present. Overlying the andesitic
member is the tuffaceous member which hosts the majority of the groundwater in the basin. The
tuffaceous deposits constitute a leaky multilayered aquifer system with permeable tuffs interbedded
with igneous flows and clay of low permeability (Johnson 1977). A high point in the impermeable
andesitic bedrock underlying the tuffaceous rocks acts as a groundwater divide splitting the basin into a
north basin containing Milliken and Sarco Creeks and a south basin containing Tulucay Creek.

AQUIFER PROPERTIES

portions of the drainage basins of Milliken and Sarco Creeks east of the Soda Creek fault, Sy values
ranged from 0.04 to 0.054 and to the west of the Soda Creek fault, values ranged from 0.048 to 0.053.
An aquifer test from one location in the basin indicated that the storage coefficient (S) of the tuffaceous
member was on the order of 0.00026. Few estimates of K for the aquifer were found; however,
Johnson (1977) estimated that the average value in the lower Tulucay Creek basin and west of the
Soda Creek fault was on the order of 2 ft/day.

AQUIFER RECHARGE AND DISCHARGE
Recharge in the basin occurs primarily by infiltration through the streambeds of losing streams,
groundwater inflow from the Howell Mountains to the east of the basin, and direct infiltration of
precipitation. The application of applied water for irrigation is a relatively minor component of recharge
except in localized situations. In 1975, total recharge to the basin was on the order of 5,400 ac-ft/yr,
with 3,050 ac-ft/yr derived from streambed infiltration, 2,100 ac-ft/yr derived from subsurface inflow, and
250 ac-ft/yr derived from direct infiltration of precipitation (Johnson 1977). Discharge from the basin
occurs primarily as groundwater abstractions and underflow across the western boundary of the basin
and toward the Napa River. Estimates of annual groundwater pumping in 2000–2002 range from 3,600
to 7,100 ac-ft/yr, with an average of 5,350 ac-ft/yr (Farrar and Metzger 2003). The volume of water
discharging as underflow across the western boundary of the basin was estimated to be about 600 acft/yr in 2000 as determined based on the application of Darcy’s Law and estimates of the K values of
the deposits.

GROUNDWATER LEVELS AND FLOW DIRECTIONS
Water levels in the tuffaceous rocks of the Sonoma Volcanics range from 10 to 500 feet below ground
surface (Farrar and Metzger 2003) (Figure 16-3). Cones of depression are formed around the largest
groundwater pumping centers in the basin, and the predominant directions of groundwater flow are
from areas of recharge around the margins of the basin toward the various cones of depression (Figure
16-3). Water levels have been gradually declining since at least the 1960s and probably since the early
1900s, when groundwater in many of the wells occurred under artesian conditions (Farrar and Metzger
2003). Over the period between 1975 and 2001, groundwater levels declined by as much as 125 ft in
many portions of the basin, while in other areas levels were relatively unchanged or even increased by
as much as 50 ft (Farrar and Metzger 2003). The observed declines in water levels are likely the result
of groundwater pumping activities in the basin. In addition to these long-term trends in water levels,
seasonal fluctuations in water levels by as much as 50 ft occur as a result of variable recharge rates,
due to seasonal changes in streamflow and precipitation, variations in evapotranspiration rates, and
differences in groundwater pumping rates (Farrar and Metzger 2003).

Johnson (1977) estimated the specific yield (Sy) of the various deposits in the basin based on
inspection of well logs. In the lower Tulucay Creek drainage basin, Sy values ranged from 0.037 to
0.052. In the central hilly portion of the basin, Sy values ranged from 0.019 to 0.037. In the lower
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GROUNDWATER PUMPING
The volume of groundwater pumped from the MST basin can only be estimated because domestic
wells are for the most part not metered and power consumption records for irrigation wells are generally
not available. Using the data from the Napa County Flood Control and Water Conservation District
(1991) report as described above, estimates of the total volume of groundwater pumped from both the
MSTB and CB are in the range of 6,860 and 7,110 ac-ft for 2000 and 2005, respectively. In the
absence of pumping rates tied to individual well locations, it is difficult to detail the distribution of
pumping throughout the basin; however, the distribution of completed wells can serve as a proxy for
understanding pumping distributions. The greatest number of wells occurs near Hagen Road, in the
east-central portion of the basin, and centered around Third Avenue between Coombsville Road and
North Avenue in the southeastern portion of the basin (Farrar and Metzger 2003).
A report by the USGS from 2003 (Farrar and Metzger 2003) provides some detailed estimates of
groundwater pumping volumes in the basin. Using both a well-based method and a population-based
method, domestic pumping in the basin was estimated at between 800 and 2,100 ac-ft/yr for 2000–
2002. Farrar and Metzger 2003). Using both a well-based method and a land-use based method,
pumping for irrigation of agriculture was estimated at between 1,180 and 3,440 ac-ft/yr for the same
period (Farrar and Metzger 2003). Finally, pumping for irrigation of improved open spaces (golf
courses, cemeteries, and public institutions) was estimated, using a land-use based method, at
approximately 1,560 ac-ft/yr for 2000–2002. In total, the estimated volume of groundwater abstracted
from the basin ranges from 3,600 to 7,100 ac-ft, with an average value of 5,350 ac-ft (Farrar and
Metzger 2003).

CARNEROS BASIN
The Carneros Basin (CB) is located in the southwestern portion of Napa County (Figure 16-2) and very
little hydrologic or hydrogeologic information is available for the region. The valley floor consists of
alluvium and is underlain by Pleistocene Huichica Formation, which in turn is underlain by the Sonoma
Volcanics. The alluvium in this area is generally very thin with much of its volume located above the
saturated zone (Napa County Flood Control and Water Conservation District 1991). As a result, the
Huichica Formation is the primary water-bearing material in the basin. No estimates of storage were
found for the basin; however, lower well yields indicate that storage is probably much less than in the
two previously described basins (Napa County Flood Control and Water Conservation District 1991).

STRATIGRAPHY

is the primary water-bearing unit in the basin and the underlying Sonoma Volcanics act as a lower
confining unit. Limited information is available regarding the thickness of the Huichica Formation in the
basin; however it is reported to achieve a maximum thickness of 900 feet (Napa County Flood Control
and Water Conservation District 1991).

AQUIFER PROPERTIES
Limited data concerning the aquifer properties of the deposits found in the basin are available; however,
the Huichica Formation is described as having a low permeability, and well yields are generally less
than 5 gpm, indicating relatively low K values (Napa County Flood Control and Water Conservation
District 1991).

AQUIFER RECHARGE AND DISCHARGE
Recharge to the basin is reported to occur primarily from direct infiltration of precipitation falling over
areas of geologic outcrops, which are primarily located along the hillsides bordering the Carneros
Valley. Infiltration from streambeds is also an important source of recharge to the basin (Napa County
Flood Control and Water Conservation District 1991). Groundwater pumping from the basin is likely a
significant source of discharge; however, limited availability of data make it difficult to estimate the
relative importance of the various inflows and outflows within the basin.

GROUNDWATER LEVELS AND FLOW DIRECTIONS
Groundwater occurs primarily under unconfined conditions and at relatively shallow depths in the basin;
however, no water-table maps were found for the basin, making it difficult to specify depths to water
and predominant directions of groundwater flow.

GROUNDWATER PUMPING

Three-dimensional Mike SHE groundwater models
were constructed for the North Napa Valley
Groundwater
Basin,
Milliken-Sarco-Tulucay
Groundwater Basin, and Carneros Groundwater
Basin. The models can be used to produce maps
showing the distribution of water levels in the
aquifers under existing conditions and detailed
water budgets describing the inflows to and outflows
from the basins; to assess and evaluate the relative
influence of land use changes on groundwater
conditions; and to quantify the volumes of existing
groundwater supplies and estimate the safe yield
from the various aquifers.

No estimates of the volumes of groundwater pumped from the CB basin are available. However,
estimates of pumping from both the MSTB and the CB are described in the section Overview of
Groundwater in Napa County. Taking the estimate for both basins of 6,860 ac-ft and subtracting the
estimate for the MSTB determined in the Farrar and Metzger (2003) report (see Milliken-Sarco-Tulucay
Basin above) yields a rough estimate of groundwater pumping from the CB on the order of 1,510 acft/yr for 2000–2002.

The floor of the Carneros Valley consists of Pleistocene terrace deposits and recent alluvium, with
some Pleistocene Huichica Formation flanking the sides of the southern end of the valley (Napa County
Flood Control and Water Conservation District 1991). The Huichica Formation underlies much of the
basin and consists of fluvial deposits of gravel, silt, sand, and clay with interbedded tuff. The lower 200
to 300 feet contains reworked pumice from the underlying Sonoma Volcanics. The Huichica Formation
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THREE-DIMENSIONAL GROUNDWATER
MODEL (MIKE SHE)
OVERVIEW
Mike SHE groundwater models were constructed for the three groundwater basins described in the
sections above (NNVB, MSTB, and CB). These three models utilize the same data and methodology
described in Chapter 15, Surface Water Hydrology, for precipitation, evapotranspiration, overland flow,
and unsaturated flow (see surface water modeling portion of the text). In the saturated zone, the
models differ from the surface water models in that they utilize a fully distributed (physically/spatially
based) approach, where the aquifer geometries and aquifer properties are represented explicitly in
three dimensions (3-D), as opposed to the simplified conceptual approach used in the surface water
models.

MODELING ALGORITHM
The 3-D groundwater model used in the saturated zone describes the spatial and temporal variations of
the dependent variable (hydraulic head) mathematically using a 3-D Darcy equation solved numerically
by an iterative implicit finite difference technique. The models use the preconditioned conjugate
gradient (PCG) groundwater solver developed by the USGS based on a preconditioned conjugate
gradient solution technique. The saturated zone component of flow interacts with the other components
of MIKE SHE primarily by using the boundary flows from the other components implicitly or explicitly as
sources and sinks.

DATA REQUIREMENTS
The three largest groundwater basins in the County are
the North Napa Valley, Milliken-Sarco-Tulucay, and
Carneros Basins.

A key requirement to characterize the saturated flow component is a 3-dimensional geometric
description (or mapping) of the hydrogeologic units involved in the study area. Borehole logs and
geologic maps are used to delineate the contact locations between geologic units and thereby describe
the geometry and spatial relationships between these units. Aquifer property data are also needed.
These data include the spatial distribution of hydraulic conductivity (K) values and either the specific
yield (Sy) or the storage coefficient (S) depending on the type of aquifer being simulated (i.e. confined
vs. unconfined). Additional data requirements include information on the boundary conditions of the
models including water levels and discharges. These boundary conditions will be determined form the
results of the regional surface water model simulations and estimates of groundwater pumping
determined from the literature and available data. Finally, measured water levels at representative
locations in the basins are needed in order to calibrate the models to existing conditions.

GROUNDWATER HYDROLOGY—VERSION 1, NOVEMBER 2005

ASSUMPTIONS AND LIMITATIONS
The models assume a constant density of the water in the saturated zone. The models also assume
that the hydraulic properties within each hydrogeologic unit being considered are isotropic and
homogenous. Additional assumptions include the assumption that no flow across the lower boundary
of the models is present, that recharge due water applied for irrigation is an insignificant portion of the
total recharge, and that distributing total annual volumes of groundwater withdrawals based on the
distribution of wells developed in the various aquifers accurately represents the effects of anthropogenic
(human) use of groundwater in each basin.
Limitations of the models include the inherent limitations associated with numerical modeling codes.
Restrictions regarding the detail of input and calibration data, as well as inaccuracies associated with
available data, place additional limitations on the accuracy of the models. Specific data gaps include a
lack of groundwater pumping rates tied to individual well locations, a lack of detailed stratigraphic
information for portions of the NNVB and CB, and a lack of information delineating the spatial variation
of aquifer properties. When representing the myriad of complex hydrologic processes occurring in
these basin with numerical models, the simplifying assumptions necessary to construct and calibrate
the models also leads to inherent limitations in the applicability of the modeling results. Further
information regarding the assumptions and limitations of the models will be provided in a supporting
technical report (Napa BDR Groundwater Hydrology Modeling Report).

USES OF THE MODEL AND INITIAL RESULTS
The models can be used to produce maps showing the distribution of water levels or potentiometric
surfaces in the aquifers under existing conditions, as well as detailed water budgets describing the
magnitudes of the various inflows to and outflows from each of the three basins. Applications of the
models include estimating changes in water levels, potentiometric surfaces, and water balances
associated with changes in land-use and/or groundwater abstractions. There are also several direct
linkages between surface land cover and land use and resulting infiltration, runoff/streamflow, and
groundwater conditions, as described above for general groundwater processes and sources and in
Chapter 15 on the main components of the hydrologic cycle. The groundwater models developed for
the BDR can be used to assess and evaluate the relative influence of land use changes at the surface
on groundwater conditions. The models can also be used to quantify the volumes of existing
groundwater supplies and estimate the safe yield from the various aquifers. A more complete
description of the groundwater models and presentation of their results will be provided in a supporting
technical report (Napa BDR Groundwater Hydrology Modeling Report).
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CONCLUSIONS AND REPORT UPDATE
RECOMMENDATIONS
The primary water-bearing deposits in Napa County are recent and older alluvium which host
groundwater primarily under unconfined conditions, and tuffaceous units within the Sonoma Volcanics
which host groundwater primarily under confined conditions. The three largest groundwater basins in
the County are the North Napa Valley, Milliken-Sarco-Tulucay, and Carneros Basins. Existing
information and data concerning basin boundaries, storage capacities, recharge and discharge,
groundwater levels, and groundwater pumping activities are available for each of these basins and
allow for the characterization of the hydrogeology in each basin, as well as provide the framework for
the construction of a numerical groundwater flow model. As described above, information regarding
groundwater use was based on available information. Groundwater use information from the recent
2050 Napa Valley Water Resources Study (Napa County Flood Control and Water Conservation District
2005 will be provided in the supporting groundwater technical report (Napa BDR Groundwater
Hydrology Modeling Report).
A surface water model has been developed in MIKE SHE/MIKE 11 that simulates the major
components of the hydrologic system active in Napa County on a regional scale. Data from the
established MIKE SHE-MIKE 11 surface hydrology model will be modified to develop a more detailed
coupled surface water and groundwater model for areas of Napa County where groundwater is a
significant resource. This model will utilize a 3-D finite-difference approach to simulating flow in the
saturated zone, and will focus on simulating flow in the three largest groundwater basins in the County;
North Napa Valley, Milliken-Sarco-Tulucay, and Carneros.
Limitations of the combined MIKE SHE/MIKE 11 modeling arise from the inherent limitations of
numerical models, the lack of detailed input and calibration data, and inaccuracies associated with
available data. If the model is to be used for purposes other than regional hydrology, hydraulic, or local
hydrology studies, then additional data of the study area may need to be collected for the model. The
developed model will be sensitive to changes in land use and can be used for impact analyses
comparing baseline conditions to future scenarios.
The Napa County MIKE SHE/MIKE 11 model is a dynamic model that can be refined and expanded as
data becomes available and as new questions are identified. Because the model is set up for a
regional analysis of the Napa County hydrologic system, it can be used to help evaluate alternatives
developed as part of the current updating of the Napa County General Plan. More detailed
recommendations for future model updates and improvements will be provided in a supporting technical
report (Napa BDR Groundwater Hydrology Modeling Report).
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Watershed Information Center and Conservancy (WICC) of Napa County
2007-08 Strategic Plan
June 2007
Mission Statement
The Watershed Information Center and Conservancy (WICC) of Napa County educates and supports the
community in its efforts to maintain and improve the health of Napa County’s watershed lands.

Role and Responsibility
The WICC Board serves as an advisory committee to Napa County Board of Supervisors. The role of the WICC
is to assist the 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. In that
capacity, the WICC has a responsibility to publicly evaluate and discuss matters they have been requested to
review and comment upon by the Board of Supervisors. The WICC is not authorized to sign contracts, disburse
funds, implement programs, employ or consider any personnel matter or act in any other capacity that involves
the direct management or operation of a County program. The Board of Supervisors has charged the WICC
(under Resolution 02-103 and through verbal direction) with making recommendations to the Board of
Supervisors on matters relating to watershed restoration projects and resource protection activities, coordination
of land acquisition, and development of a long-term watershed resource management program providing public
outreach and education, monitoring coordination, inventory and assessment, and
data management.

Vision 2025
"Napa County’s watersheds will maintain a balance of natural processes to support healthy native fisheries, an
abundance of native plants and wildlife, and water quality that meets state standards. The Napa River and its
tributaries, no longer listed as impaired, will be a nation-wide example of what a community, working together,
can do to improve the health of its watersheds.
The Watershed Information Center and Conservancy of Napa County will be a guiding force in creating a shared,
community-wide understanding of Napa County’s watershed lands. Having educated a generation of community
members about the county’s watersheds, all of Napa County’s residents will be conscious of the critical balance
between agriculture and development, and ecological and natural processes that must be maintained in order to
assure continued watershed health.
A network of active creek and land stewardship groups and watershed organizations will carry out watershed
monitoring, enhancement projects and management activities. The majority of the County’s watershed lands will
be certified as “Watershed-Friendly” and those landowners will be among the most conscious of watershed
stewards, consistently monitoring and managing their lands for watershed health.
The state-of-the-art WICC WebCenter will be accessible, understandable and user friendly, allowing everyone
from school children to scientists access to the most current, valid and vivid information about Napa County’s
watersheds. This accurate and straightforward information will allow users to weigh scientific facts and recognize
community values to make well-informed management decisions."
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Guiding Principles
1. The WICC collects and disseminates the best possible information to aid decision-making and is part of the
solution to watershed issues and concerns.
2. The WICC provides tools, information and education so that all members of the community can discover and
understand their watershed.
3. Collaboration is the most effective way to accomplish the mission of the WICC. All organizations and
individuals working to restore and enhance Napa County’s watersheds are encouraged to participate in the
WICC.
4. The WICC supports the restoration activities of other watershed restoration organizations and facilitates
cooperation among them.
5. Participation in the WICC and provision of information to the WICC WebCenter is done voluntarily by
agencies, organizations, and individuals.
6. The WICC seeks and accepts funding from foundations, private individuals, organizations, and local, state,
and federal government to address its financial needs and to further its mission and goals.
7. Actions by the WICC remain politically neutral to successfully accomplish its mission and vision for Napa
County's watersheds

Strategic Plan Focus Areas
This plan is organized into five planning focus areas. Each area includes a Goal, Strategies, Potential Measures
of Success and Suggested Strategic Plan Actions. The focus areas are not mutually exclusive and should be
considered complementary to one another and to the overall mission of the WICC. The five focus areas
considered for strategic planning purposes are:

Watershed Conservation & Management (WCM)
Watershed Information Center and Conservancy Website (WEB)
Communication, Coordination & Partnerships (CCP)
Education & Outreach (EDU)
Organizational Structure and Funding (OSF)
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Watershed Conservation & Management (WCM)
Goal
Improve watershed health throughout the entirety of Napa County, which includes its cities and towns, by supporting
community efforts to protect and enhance all watershed lands and natural processes with an emphasis on riparian
corridors and native species and their habitats.

Strategies
▪ Identify, conduct and coordinate watershed studies and monitoring that will improve the community’s understanding and management of its
watershed resources.
▪ Identify key watershed areas for restoration, enhancement, and/or permanent protection.
▪ Work with and support landowners, citizen organizations, districts and agencies to permanently protect key watershed lands.

Potential Measures of Success (*)
▪ Removal of Napa County's "water quality limited" water bodies from California’s Sec. 303(d) list established under the Clean Water Act.
▪ Implementation of long-term/baseline monitoring as identified in a countywide Watershed Monitoring Strategy.
▪ Implementation of improved management practices based upon monitoring results, feedback and adaptive management principles.
▪ Development of a specified number of creek/drainage management/enhancement plans.
▪ Miles of creek restored and/or fish barriers removed.

▪ Increased numbers and vitality of native fish populations.

▪ Number of acres maintaining a ‘natural fire cycle’ status.

▪ Identification of lands actively improving native species growth.

(*) Measures of Success will be quantified as detailed plans for each action are developed.

Suggested Strategic Plan Actions
Priority One Actions

Priority Two Actions

Priority Three Actions

As-Needed Actions

Action WCM1: Assist with the
development and implementation
of a streamlined permitting
process.

Action WCM2 (Recurring):
Provide monthly updates on the
WICC WebCenter about the
status of the Watershed
Monitoring Strategy and the
Watershed Management Strategy.

Action WCM4: Initiate a program
supported by the WICC that
identifies and publicizes “Healthy
Watershed Demonstration Sites”
for residential, agricultural, and
business properties.

Action WCM5: Support the Land
Trust of Napa County and other
potential conservation easement
holders with easement acquisition
efforts.

Action WCM3: Complete the
Countywide Watershed
Management Strategy. Prioritize
and incorporate the recommended
management actions into the
WICC's Strategic Plan.
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Watershed Information Center & Conservancy Website (WEB)
Goal
Maintain an understandable, interesting, and user friendly website that provides high-quality environmental data and
information allowing the community to better understand and manage the County’s watersheds.

Strategies
▪ Increase community awareness of the information and services available via the WICC WebCenter (www.napawatersheds.org).
▪ Ensure that the data and information on the WICC WebCenter is accurate and current so that it is most effective in informing decisions and
meeting community's needs.

Potential Measures of Success (*)
▪ Number of webpage hits & quantity of information exchanged.

▪ Number of organizations hosted/linked on the WICC WebCenter.

▪ Number of calendar events posted.

▪ Number of individual users registered on the WICC WebCenter.

(*) Measures of Success will be quantified as detailed plans for each action are developed.

Suggested Strategic Plan Actions
Priority One Actions

Priority Two Actions

Priority Three Actions

As-Needed Actions

Action WEB1: Continually
improve upon the WICC
WebCenter, making it more userfriendly and attractive.

Action WEB2 (Recurring): On a
monthly basis add any new data to
the WICC WebCenter that has
been developed and maintain the
website as necessary.

Action WEB5 (Recurring):
Annually survey a cross section
WICC WebCenter users including
watershed organizations,
educators, urban and rural
residents and members of the
agricultural community to identify
what works well and what needs
improving. Conduct this survey
prior to implementing the annual
Strategic Plan update and
incorporate agreed-upon changes
into the revised Strategic Plan
(and ultimately the WebCenter).

Action WEB7: As new
organizations register on the
WICC WebCenter, gather the
following information to be
incorporated into the WebCenter:
a) Links from the WICC
WebCenter to the organization’s
website; b) Roles and services tha
the organization provides; c)
Watershed projects (monitoring,
restoration, and enhancement),
studies and educational efforts
being conducted by the
organization; and d) If available,
provide an additional link from the
WICC WebCenter's volunteer
activities section to each
organization’s volunteer
opportunities section.

Action WEB3 (Recurring):
Update the website annually to
reflect the comments received
from the WICC's Community and
Technical Advisory Committees.

Action WEB6 (Recurring):
Request an annual review of the
WICC WebCenter by the
Technical Advisory Committee
(TAC) to identify what works well
and what needs improving from a
technical and scientific user
perspective. Conduct this survey
prior to implementing the annual
Strategic Plan update and
incorporate agreed-upon changes
into the revised Strategic Plan, as
well as the WebCenter.

Action WEB4: Solicit sponsors for
the WICC WebCenter.
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Communication, Coordination & Partnerships (CCP)
Goal
Build and strengthen effective partnerships to foster communication, coordination and involvement among all those
working to improve the health of Napa County’s watersheds.

Strategies
▪ Coordinate and facilitate watershed planning, research, and monitoring efforts among Napa County organizations, agencies, landowners, and
citizen organizations to limit gaps and overlaps and improve consistency between watershed-related activities.
▪ Support organizations with a watershed restoration focus.
▪ Serve as a clearinghouse and coordinator for watershed activities and involvement.

Potential Measures of Success (*)
▪ Number of watershed-related projects that involve partnerships.

▪ Number of organizations contributing to WICC WebCenter.

▪ Number of organizations participating in the WICC's “Community
Advisory Committee.”

▪ Number of new grants funded through increased involvement,
coordination and leveraging among watershed organizations.

(*) Measures of Success will be quantified as detailed plans for each action are developed.

Suggested Strategic Plan Actions
Priority One Actions

Priority Two Actions

Priority Three Actions

As-Needed Actions

Action CCP1 (Recurring):
Provide training in the use of the
WICC WebCenter to local
watershed groups. Seek feedback
from these organizations regarding
ways to improve the website to
meet watershed stewardship
needs, as well as the changing
needs of the community.

Action CCP3 (Recurring):
Annually survey each watershedrelated organization contributing to
the WICC to identify watershed
projects (monitoring, restoration,
and enhancement), watershed
assessments, studies and
educational efforts being
conducted throughout Napa
County. Post this information on
the WICC WebCenter to allow
organizations to coordinate and
collaborate more effectively on a
wide range of watershed projects
and activities. Maintain and
annually update this information to
identify overlaps and gaps in
projects, activities, and services
provided by these organizations,
and ways in which the WICC
could remedy these gaps and
overlaps. Consider including the
areas of greatest need as future
priority actions in the WICC
Strategic Plan.

Action CCP5: Establish a WICC
“Community Advisory Committee"
where interested community
members, organizations,
watershed groups, and land
managers could come together to
discuss projects and programs
throughout the County’s
watersheds. This Advisory
Committee would also serve as a
networking opportunity for these
groups and individuals to meet and
discuss potential opportunities for
collaboration. It also provides a
home for ongoing community
discussions about the pros and
cons of various approaches to
watershed management.

Action CCP8: Provide
recommendations to the Board of
Supervisors for letters of support
to watershed organizations
seeking grant funding.
Recommendation for support from
the WICC indicates broad
community support for watershed
proposals and will increase the
likelihood of project funding.

Action CCP2 (Recurring):
Provide annual updates to City
and Town councils of Napa
County on WICC activities,
program and resources.

Action CCP4: Develop and post
on the WICC WebCenter a
directory of watershed
organizations and partnerships.

Action CCP6: Hold a grant-writing
seminars for watershed
organizations.

Action CCP7: Create a section of
the WICC WebCenter dedicated
to assisting local watershed groups
with increasing organizational
effectiveness and capacity.
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Education & Outreach (EDU)
Goal
Enable the community - those who live in, work in and visit the County's watersheds - to understand the importance of
watershed stewardship and watershed health and be actively involved in improving the health of the County's
watersheds.

Strategies
▪ Provide targeted watershed conservation and stewardship-related education and information to various subsets of the community including the
agricultural community, educators, urban and rural residents, and sub-watershed organizations of Napa County.
▪ Support appropriate public access to Napa County’s watershed lands where suitable to build appreciation and understanding of the County's
watersheds and their resources.

Potential Measures of Success (*)
▪ Numbers of presentations to community organizations/groups.

▪ Number of respondents to WICC online surveys.

▪ Number of watershed events listed on the monthly calendar.

▪ Participation in events celebrating Watershed Awareness Month.

▪ Number of Napa County students and classroom groups that
participate in watershed-related education programs.

▪ Number of brochures distributed in target audience categories.

▪ Establishment of Watershed Demonstration Sites for agricultural,
residential and commercial properties.

▪ Number of sub-watershed stewardship groups established in Napa
County.

▪ Number of homeowners, farmers, vintners, grape growers, and
business owners participating in various known watershed stewardship
and conservation programs.

▪ Number of individuals participating in watershed hikes, outings and
guided tours of the County's watershed lands.

(*) Measures of Success will be quantified as detailed plans for each action are developed.

Suggested Strategic Plan Actions
Priority One Actions

Priority Two Actions

Priority Three Actions

Action EDU1 (Recurring):
Update the watershed events
calendar on a weekly basis.
Include all watershed related
events including seminars;
monitoring and volunteer days;
opportunities for residents to
attend guided tours of watershed
lands and demonstration projects;
and watershed festivals and
related public events.

Action EDU4: Implement targeted Action EDU6: Implement a
education and outreach strategy
targeted education and outreach
for educators and students.
strategy for agriculturalists.

Action EDU2: Provide information
to the community on regional
issues such as TMDL’s and
related State water quality policies,
as well as the directive of the
Regional Water Quality Control
Board to promote water quality
objectives outlined in the Region's
(SF Bay and Central Valley) Basin
Plan(s) as required under the
Clean Water Act throughout the
waters of Napa County.

Action EDU5: Work with the
Napa County Resource
Conservation District (RCD) and
similar organizations to identify
creeks/drainages in Napa County
without a watershed stewardship
groups. Create a mailing list of
landowners within these subwatershed drainages and provide
support to the RCD and others to
establish watershed stewardship
groups and watershed programs
within these areas.

Action EDU3: Implement a
targeted education and outreach
strategy for urban and rural
residents.
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As-Needed Actions

Action EDU7: Work with
watershed organizations and
agencies that are currently
providing educational programming
and curricula to schools to identify
opportunities to expand existing
programs and build connections
with the watershed stewardship
and watershed demonstration site
programs.

Action EDU8: Establish a
permanent physical location for the
WICC.
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Education & Outreach (EDU)
Suggested Strategic Plan Actions (Cont.)
Priority One Actions

Priority Two Actions

Priority Three Actions

As-Needed Actions

Action EDU9: Establish a
“Watershed Stewards Program”
based upon watershed-related
best management practices that
participants would implement
based upon property type and use.

Action EDU10: Implement a
targeted education and outreach
strategy for watershed groups.
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Organizational Structure and Funding (OSF)
Goal
Obtain adequate resources and establish the appropriate organizational structure to ensure the WICC’s long-term
success.

Strategies
▪ Secure reliable long-term (i.e., permanent) funding to fulfill the mission and goals of the WICC.
▪ Develop adequate coordination and management staff, Board membership, volunteers, and Community and Technical Advisory Committee
participation, to guide, support and conduct WICC activities.
▪ Establish an organizational structure that suits the mission and goals of the WICC.

Potential Measures of Success (*)
▪ Dollars acquired through grant funding in support of WICC activities.

▪ Permanent physical (visual and accessible) location for WICC.

▪ Dollars of sustained local (i.e., County, City, District) funding.

▪ Dollars acquired from all forms of fundraising.

▪ Number WICC coordinating staff.

▪ Dollars acquired from charitable donations, gifts and foundations.

(*) Measures of Success will be quantified as detailed plans for each action are developed.

Suggested Strategic Plan Actions
Priority One Actions

Priority Two Actions

Priority Three Actions

As-Needed Actions
Action OSF10: Convene ad-hoc
committees as needed to address
special watershed management
issues.

Action OSF1: Identify potential
grant opportunities and sources of
funding for the Priority 1 actions in
the 2007-08 WICC Strategic Plan.

Action OSF4: Identify funding
sources for staff and projectrelated funding including
maintenance of the WICC
WebCenter and funding for a
physical WICC office.

Action OSF7: At each WICC
Board Meeting dedicate a portion
of the meeting to educating the
board on watershed-related issues
and potential WICC roles in
addressing these issues and
watershed management
opportunities.

Action OSF2 (Recurring):
Provide an annual update to the
Napa County Board of
Supervisors and City and Town
Councils about the current
activities and successes of the
WICC. Update should stress the
benefits and values of the WICC
to the community.

Action OSF5 (Recurring):
Annually update the WICC
Strategic Plan. Revisit actions
from the prior years plan, identify
new actions as needed and
reprioritize all actions. Assign
timeframes and responsibilities to
each action. Identify potential
sources of funding for each
Priority 1 item.

Action OSF8: Hold a WICC
Board session to evaluate the pros
and cons of the WICC holding
conservation easements. Should
the WICC Board decide that it
does not want to hold easements
of any type, consider changing the
name of the organization to the
WIC (Watershed Information
Center) thereby deleting the
Conservancy portion of the title
that relates to land conservation.

Action OSF3: Identify and initiate
actions needed to implement the
WICC's new organizational
structure as depicted on the
WICC's Organizational Chart;
including development of a
Memorandum of Understanding
between the County, Cities, Town
and Districts interested in
supporting the WICC as an
Advisory Board to their respective
organizations.
Further explore the establishment
of a nonprofit arm or "foundation
fund" for the WICC to facilitate the
acceptance of charitable donations
in support of the WICC's mission
and goals.

OS6: Explore additional funding
Action OSF9: Develop a strategy
sources including donations and
to recruit and train WICC
sponsorships, membership dues,
volunteers.
fee for service opportunities,
fundraising, dedicated funding and
open space district funding, once
the district is formed.
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Many Contribute to the Success of the WICC
The commitment and involvement of these and many others contributes directly
to the merit and achievement of the WICC’s mission
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Example Support Roles for Coordinating Staff


Coordinating Staff would facilitate and enable the WICC to serve as an advisory board to Board of Supervisors, Flood and Water
Conservation Board, and City and Town Councils.



The County Conservation Development and Planning Department (Conservation Division) would coordinate a Memorandum of
Understanding (MOU) between the County, Cities, Town and Districts interested in supporting the WICC as an Advisory Board to
their respective organizations.



Individual organizations under the MOU, as well as those participating in the Community Advisory Committee (CAC), may hold
grants and/or contracts for work in the interest of the WICC.



MOU agencies (Coordinating Staff) would meet monthly to discuss related project areas and coordinate staff support for the WICC
Board and its advisory committees.



MOU agencies (Coordinating Staff) would participate in cooperatively reviewing requests (and application) for funding, collaborate
on Integrated Regional Water Management Planning (IRWMP), and work together to better define and provide available services to
watershed and stewardship groups throughout Napa County.



JPAs or other contracts/agreements among MOU agencies may exist to provide efficiencies where needed but would be
independent of WICC.



The Napa County Resource Conservation District (RCD) would facilitate the Community and Technical Advisory Committees on an
ad hoc (as needed) basis. At minimum the Community and Technical Advisory Committees would meet quarterly.
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WATER AVAILABILITY ANALYSIS
Policy Report
August 2007

Introduction:
At the height of the 1990 drought in Napa County, the Napa County Board of
Supervisors and the Napa County Planning Commission became very concerned with
the approval of use permits and parcel division that would cause an increased demand
on groundwater supplies within Napa County. During several Commission hearings,
conflicting testimony was entered as to the impact of such groundwater extraction on
water levels in neighboring wells. The Commission asked the Department of Public
Works to evaluate what potential impact an approval might have on neighboring wells
and on the basin as a whole. In order to simplify a very complex analysis, the
Department developed a three phase water availability analysis to provide a costeffective answer to the question.
On March 6, 1991, an interim policy was presented and approved by the Commission
which requires the applicants for use permits and parcel divisions to submit a water
availability analysis with their proposal. The staff report that provides the procedure to
follow for compliance with the Commission policy was intended to be an interim one.
With the passage on August 3, 1999 by the Board of Supervisors of Napa County
Ordinance #1162 (the Groundwater Conservation Ordinance) it became apparent that
the interim policy required updating and formalization. The purpose of the revised
report is to provide the procedure for preparation of water availability analysis and to
restate the purpose and functionality of the analysis as related to the revised
Groundwater Ordinance (Napa County Ordinance # 1162).

Water Availability Analysis:
The Water Availability Analysis (WAA) sets up guidelines to determine if a proposed
project will have an adverse impact on the groundwater basin as a whole or on the
water levels of neighboring wells with the overriding benefit of helping to manage
groundwater resources. An important sidelight to the process is public education and
awareness. WAA’s are comprised of potentially three phases; phase one, phase two
and phase three.
A phase one analysis is a reconnaissance level report that may be prepared by the
applicant or their agent. It must be signed by the applicant. If prepared by the
applicant’s agent, it must contain the letterhead of the agent, the name of the
agent, and the agent’s signature. The phase one WAA contains the following
information:
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1. The name and contact information of the property owner and the person preparing
the phase one report.
2. Site map of the project parcel and adjoining parcels. The map should include:
Assessor’s Parcel Number (APN), parcel size in acres, location of project well(s) and
other water sources, general layout of structures on the subject parcel, location of
agricultural development and general location within the county.
3. Narrative on the nature of the proposed project including: all land uses on the
subject parcel, potential for future water uses, details of operations related to water
use, description of interconnecting plumbing between the various water sources and
any other pertinent information.
4. Tabulation of existing water use compared to projected water use for all land uses
contained on the parcel. Should the water use extend to other parcels, they should
be included in the analysis (see Appendix E for additional information on determining
fair share estimates when multiple parcels are involved). These estimates should
reflect the specific requirements of the applicant’s operations. The applicant
should use the guidelines attached in Appendix A
The Department will review the analysis for completeness and reasonableness (based
on the guidelines outlined in Appendix A) and then compare the analysis to a threshold
level of groundwater use for the subject parcel. The threshold is based upon several
factors including annual rainfall, topography, soil types, proximity to recharge zones and
available groundwater information. In general, parcels located on the Valley Floor or in
strong alluvial areas will be assigned a threshold of 1 acre-foot per acre of land (an
acre-foot of water is the amount of water it takes to cover one acre of land to a depth of
one foot, or 325,851 gallons). Therefore, a 40-acre parcel will have an acceptable level
of groundwater use of 40 acre-feet per year. The threshold for Hillside parcels
(primarily located in volcanic rock and soils) is 0.5 acre-feet per acre or 20 acre-feet per
year for a 40-acre parcel. Areas designated as “Groundwater Deficient Areas” as
defined in the Groundwater Conservation Ordinance will have threshold established for
that specific area. For example, the Milliken-Sarco-Tulocay Basin (M-S-T) is currently
the only “groundwater deficient area” and has an established threshold of 0.3 acre-feet
per acre per year. Thus, the same 40-acre parcel has an acceptable level of water use
of 12 acre-feet per year (see Appendix B).
If the Phase I analysis shows a water use above the parcel threshold then further
analysis may be required in the form of a Phase II or Phase III analysis.
In instances where the applicant is in the M-S-T basin and their estimated future water
usage will be significantly less than the values listed in Appendix A, or if the estimate is
within 50% of the estimated threshold, the County may require the applicant to install a
water meter to verify actual groundwater usage. If the actual usage exceeds the parcel’s
threshold, applicant may be required to reduce groundwater consumption and/or find
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alternate water sources to ensure that no more groundwater is consumed than the
threshold for the parcel(s) (See Appendix D).
In the M-S-T basin a phase one analysis examines only the estimated quantity of
groundwater water usage as compared to the established water usage threshold. It is
assumed that if all consumers within the MST basin were to limit their consumption to
0.3 acre-feet per acre per year* there will be sufficient groundwater for all properties
within that area.
* Does not apply to the Ministerial Exemption as outlined in the Groundwater
Conservation Ordinance
Any new project within the M-S-T Basin whose estimated use exceeds the threshold
use will likely be recommended for denial to the County Department requesting review
of the application.
For projects in all other areas within Napa County whose estimated water use exceeds
the threshold, the applicant will be required to conduct either a phase two or a phase
three analysis (or both).
The phase two analysis is commonly called an acquifer test or well test. It requires the
pumping of the project well(s) at the maximum rate needed to meet project water
demands and at the same time requires the monitoring of the immediate effects of
groundwater pumping on a neighboring or monitoring well(s).
The following
requirements must be met when performing a phase two analysis:







An approved hydrogeologist, a list of which is on file with the Department of
Public Works, must develop the test procedure. Upon approval of test
procedures, the hydrologist will supervise the test and submit a report to the
Department evaluating impacts to neighboring static water levels.
A licensed well drilling contractor must perform the actual testing and monitor
static and dynamic water levels of the project well and monitoring wells during
the duration of the test, including the recovery phase of the project well and
monitoring wells.
The test must be conducted long enough to stabilize the dynamic water level
of the project well or include an analysis of what the impact* of continued
pumping would have.
The applicant or agent must notify the Department at least 48 hours prior to
conducting the test.

*

Impact is unique to each project and will be evaluated on a case by case basis by the
department of public works.
Any projects requiring a phase two analysis may also be required to install water meters
to measure the actual amount of water consumed, and be required to find alternate
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water sources if their actual groundwater usage exceeds the threshold for their property
(see Appendix D).
The Department will review the phase two analysis and determine if the impacts to
static water levels of neighboring wells are within acceptable limits. If the phase two is
unacceptable, a phase three analysis is required. The phase three analysis may
include many measures aimed at reducing water consumption and/or the maximum
pumping rate. The Department will require periodic monitoring of static water levels with
annual submittals of well production and static water level reports.
The phase three analysis only determines possible actions which could be taken to
moderate the immediate effects of groundwater pumping to neighboring wells. These
mitigation measures will be designed to reduce, but may not eliminate, the immediate
effects of groundwater pumping to neighboring wells.
The preparation and submittal of WAA’s for all use permits and parcel divisions, as well
as for all Groundwater Conservation Ordinance permits must be submitted through the
normal procedures for the Conservation, Development and Planning Department
(CDPD) and the Department of Environmental management (DEM) respectively. All
subsequent communication should likewise pass through CDPD or DEM. Any
mitigation measures identified in the phase three analysis will become either project
modifications to, or conditions of approval for, the proposed project.
Details of the use permit or land division can be obtained from CDPD and details of the
Groundwater Ordinance and related permit process can be obtained from the
Department of Environmental Management. Mapping of “Groundwater Deficient Areas”
is available at all three Departments with final determination being supplied by the
Department of Public Works.
Conclusions:
The Napa County Board of Supervisors has long been committed to the preservation of
groundwater for agriculture and rural residential uses within the County. It is their belief
that through proper management, the excellent groundwater resources found within the
county can be sustained for future generations.
Since 1991, several conclusions can be drawn from application of the water availability
analysis process:


In the process of conducting the analysis, applicants become much more aware of
water use for their project, providing a higher level of awareness and potentially
leading to more efficient use of the resource.



Information submitted by applicants has lead to a broader database for future study
and management.
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Groundwater use can vary widely depending upon its availability.



The current practice of evaluating an applicant’s Phase I WAA to determine if
additional analysis is needed has been the accepted method for making
groundwater determinations. Due to the limited information available on Napa
County groundwater basins in general (with the exception of the MST basin), the
Phase 1 WAA has been the most reasonable approach to the process and has not
been shown to be inaccurate or inadequate. As such, the established WAA
procedures for making groundwater determinations as outlined above and
throughout the Appendices will continue to be the accepted method of making
groundwater determinations and findings.

The water availability analysis is based upon the basic premise that each landowner has
equal right to the groundwater resource below his or her property. By attempting to limit
the extraction to a threshold amount, it is believed that sufficient groundwater will be
available for both current and future property owners.
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APPENDIX A: Estimated Water Use for Specified Land Use
Guidelines for Estimating Residential Water Use-For use with the Phase I Form
The typical water use associated with residential buildings is as follows:
Primary Residence
Secondary Residence
Farm Labor Dwelling

0.5 to 0.75 acre-feet per year (includes minor
to moderate landscaping)
0.20 to 0.50 acre-feet per year
0.06 to 0.10 acre-feet per person per year

Additional Usage to Be Added
1. Add an additional 0.1 acre-feet of water for each additional 1000 square feet of
drought tolerant lawn or 2000 square feet of non-xeriscape landscaping above the
first 1000 square feet.
2. Add an additional 0.05 acre-feet of water for a pool with a pool cover.
3. Add an additional 0.1 acre-feet of water for a pool without a cover.
Residential water use can be estimated using the typical water uses above. All typical
uses are dependant on the type of fixtures and appliances, the amount and type of
landscaping, and the number of people living onsite. If a residence uses low-flow
fixtures and has appliances installed, is using xeriscape landscaping, and is occupied by
two people, the water use estimates will be on the low side of the ranges listed above.
Examples of Residential Water Usage:
Residential water use can vary dramatically from house to house depending on the
number of occupants, the number and type of appliances and water fixtures, the amount
and types of lawn and landscaping. Two homes sitting side by side on the same block
can consume dramatically different quantities of water.
Example1:
Home #1 is 2500 square feet. Outside the house there is an extensive bluegrass lawn,
a lot of water loving landscaping, a swimming pool with no pool cover. Inside the house
all the appliances and fixtures, including toilets and shower-heads, are old and have not
been upgraded or replaced by water saving types. The owners wash their cars weekly
but they don’t have nozzles or sprayers on the hose. They do not shut off the water
while they are soaping up the vehicles, allowing the water to run across the ground
instead. Water is commonly used as a broom to wash off the driveways, walkways,
patio, and other areas. The estimated water usage for Home #1 is 1.2 acre-feet of water
per year.

Example2:
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Home #2 is also 2500 square feet. Outside of the house there is a small lawn of drought
tolerant turf, extensive usage of xeriscape landscaping, and no swimming pool. Inside
the house all of the appliances and fixtures, including toilets and showerheads, are of
the low flow water saving types. The owners wash their cars weekly, but have nozzles
or sprayers on the hose to shut off the water while they are soaping up the vehicles.
Driveways, walkways, patios, and other areas are swept with brooms instead of washed
down with water. Estimated water usage for Home #2 is 0.5 acre-feet of water per year.
The above are only examples of unique situations. The estimated water use for each
project will vary depending on existing parcel conditions.
Guidelines For Estimating Non-Residential Water Usage:
Agricultural:
Vineyards
Irrigation only
Heat Protection
Frost Protection
Farm Labor Dwelling
Irrigated Pasture
Orchards
Livestock (sheep or cows)

0.2 to 0.5 acre-feet per acre per year
0.25 acre feet per acre per year
0.25 acre feet per acre per year
0.06 to 0.10 acre-feet per person per year
4.0 acre-feet per acre per year
4.0 acre-feet per acre per year
0.01 acre-feet per acre per year

Winery:
Process Water
Domestic and Landscaping

2.15 acre-feet per 100,000 gal. of wine
0.50 acre-feet per 100,000 gal. of wine

Industrial:
Food Processing
Printing/Publishing

31.0 acre-feet per employee per year
0.60 acre-feet per employee per year

Commercial:
Office Space
Warehouse

0.01 acre-feet per employee per year
0.05 acre-feet per employee per year

Parcel Location Factors:
The allotment of water for each parcel is based on the location of the parcel. There are
three different location classifications. Valley Floor, Hillside and Groundwater Deficient
Areas. Valley Floor areas include all locations that are within the Napa Valley and the
Carneros Region except for areas specified as groundwater deficient areas.
Groundwater Deficient areas are areas that have been determined by the Department
of Public Works as having a history of problems with groundwater. The only
Groundwater Deficient Basin in Napa County is the MST basin. All other areas are
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classified as Hillside Areas. Public Works can assist you in determining your
classification.

Parcel Location Factors
Valley Floor
Hillside Areas
MST Groundwater Deficient Area

1.0 acre feet per acre per year
0.5 acre feet per acre per year
0.3 acre feet per acre per year*

* Does not apply to the Ministerial Exemption as outlined in the Groundwater
Conservation Ordinance
The threshold for the Valley Floor Area was determined in 1991 in the form of a Staff
Report to the Board of Supervisors. The value of 1.0 AF/A/Year was established as the
typical water demand of a vineyard. It was noted that the Valley Floor threshold would
have relatively little effect on neighboring wells.
The threshold for the Mountain Area was established due to the uncertainty of the
geology, and the increasingly fractured aquifer in the mountainous and non-Napa Valley
areas including Carneros, Pope Valley, Wooden Valley, and Capell Valley.
The threshold for the Groundwater Deficient Areas was determined using data from the
1977 USGS report on the Hydrology of the Milliken Sarco Tulocay region. The value is
calculated by dividing the “safe annual yield” (as determined by the USGS study of
1977) by the total acreage of the affected area (10,000 acres).
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APPENDIX B: Values Used to Establish Thresholds
Average Annual Rainfall (Source: Napa County Road & Streets Standards):
American Canyon

1.5 feet per year

City of Napa

2.0 feet per year

Yountville

2.5 feet per year

Oakville

2.5 feet per year

Rutherford

2.67 feet per year

St. Helena

2.75 feet per year

Calistoga

3.0 feet per year

Western Hills

increase by 20%

Eastern Hills

increase by 10%

Threshold Factors of Acceptable Water Use:
Valley Floor

1.0 acre-foot per acre

Hillsides

0.5 acre-foot per acre

MST Groundwater Deficient Areas

0.3 acre-foot per acre*

* Does not apply to the Ministerial Exemption as outlined in the Groundwater
Conservation Ordinance
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APPENDIX C: Guidance for M-S-T Basin Permit Applications
Data collected from the monitoring of wells within the M-S-T Basin over the last forty
years indicate that it may be in overdraft, leading to the conclusion that the existing
water users within the basin are pumping more water from the ground than is being
naturally replaced each winter season. The only way to end the overdraft trend is to
cease all water extraction from the basin. However, as no other reasonable water
resources exist in the M-S-T, the Department, to avoid a ban on all new construction,
has assumed that each property owner should be able to develop their property to a
“reasonable” level of water use while reducing the rate at which the groundwater levels
are being lowered.
Within the near future, the U.S.G.S. will release a report on a recent study of the M-S-T
Basin. From the U.S.G.S. report we will be able to determine to what extent the
overdraft condition may exist and infer what problems may occur from the continued
extraction of groundwater from the Basin. Results of the study will be used to plan for
alternatives to address these problems. Until the report is available, and alternative
measures can be implemented, the Department will use the following analysis to
evaluate impacts from proposed projects in the M-S-T Basin:
Single Family Dwellings on Small Parcels In the M-S-T Basin: The average, single
family dwelling will likely use between 0.5 and 0.75 acre-feet of groundwater per year.
Using a threshold of 0.3 acre-ft/year/acre, the minimum parcel size able to support the
above range is between 1.5 to 2.5 acres. Therefore, if an existing residence that uses
0.5 acre-feet per year of groundwater is located on a one-acre parcel, it already
exceeds the acceptable level of water use for the property. Applications for the
construction of a single family home in these instances can be approved ministerially if
the owner agrees to the conditions outlined in the Groundwater Ordinance. If the
conditions are not agreed upon, or if the project involves a secondary dwelling or other
groundwater uses not consistent with a single family dwelling, then the project would be
subject to the complete groundwater permit process including but not limited to the
submittal of a Phase 1 analysis detailing all water use, existing and proposed, on the
project parcel.
Agricultural Development In the M-S-T Basin: Agriculture in the M-S-T Basin is not
exempt from the groundwater permit process. In these cases, such development will
require an application for a groundwater permit including a phase one analysis detailing
the existing and proposed water use(s) on the project parcel(s). It is likely that all
agricultural development in the M-S-T will be required to meter all wells supplying water
to the property with periodic reports to the Department.
Existing Vineyard, New Primary or Secondary Residence In the M-S-T Basin: On
an application related to a new residence on a parcel with an existing vineyard or
residence, the Phase 1 WAA shall include all water use on the property, both existing
and proposed. Projects on parcels with an established vineyard will likely be required to
meter all wells supplying water to the property with periodic reports to the Department.
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Wineries and Other Use Permits In the M-S-T Basin: On an application for a use
permit, the applicant is required to provide a phase one analysis. Should the application
be approved, a specific condition of approval will be required to meter all wells supplying
groundwater to the property with periodic reports to the Department. It is also possible
that water conservation measures will be a condition of approval. All new use permits
must meet the threshold water use for the project parcel.
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APPENDIX D: Water Meters
If required, water meters shall measure all groundwater used on the parcel. Additional
meters may also be required for monitoring the water use of individual facilities or
operations, such as a winery, residence, or vineyard located on the same parcel. If a
meter(s) is installed, the applicant shall read the meter(s) and provide the readings to
the County Engineer at a frequency determined by the County Engineer. The applicant
shall also convey to the County Engineer, or his designated representative, the right to
access and verify the operation and reading of the meter(s) at any time.
If the meters indicate that the water consumption of a parcel in the M-S-T basin exceeds
the fair share amount, the applicant will be required to submit a plan which will be
approved by the Director of Public Works to reduce water usage. The applicant may be
required to find additional sources of water to reduce their groundwater usage.
Additional sources may include using water provided by the City of Napa, the installation
of water tanks which are filled by water trucks, or other means which will ensure that the
groundwater usage will not exceed the fair share amounts.
The readings from water meters may also be used to assist the County in determining
trends in groundwater usage, adjusting baseline water use estimates, and estimating
overall groundwater usage in the M-S-T basin.
Appendix E: Determining water use numbers with multiple parcels
The water availability analysis is based on the premise that each landowner has equal
right to the groundwater resource below his or her property. There will be cases where
one person or entity owns multiple parcels and requests that the total water allotment
below all of his or her parcels be considered in the Phase I water availability analysis.
Determining the total threshold based on multiple parcels is acceptable, however to
protect future property owners, certain safeguards must be in place to ensure that the
water allotment and transfer between parcels is clearly documented and recorded,
especially in cases where the water from more than one parcel will ultimately serve a
use on a single parcel.
When multiple parcels are involved, the parcels for which the total threshold is being
based on must be clearly identified on a site plan with assessors parcel numbers noted.
The transfer of water from these parcels to the parcel on which the requested use is
located must be documented using the form provided by the department of public
works. The form must be approved by the County and subsequently recorded by the
applicant prior to commencement of any activity authorized by the groundwater permit
or other county permit or approval. A condition requiring such will be placed on the use
permit, groundwater permit or other permit for approval.
Alternatively, if the method above is not feasible, the applicant may provide a Phase
One Analysis for each project parcel, with the understanding that the water use on each
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individual parcel must not exceed the fair share for that parcel (and or the existing use if
the parcel is in the MST groundwater deficient basin).
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INTRODUCTION
STRATEGIC PLAN DEVELOPMENT
This document contains the Watershed Information Center and Conservancy (WICC) of Napa County
Strategic Plan for 2015. The Strategic Planning process included the following:
•
•
•
•
•
•
•

an online survey of WICC Board members, staff and the WICC email list;
a review of the prior strategic plan and status of actions;
a review of the use of the WICC website;
identification of WICC accomplishments;
a review of the WICC budget over the past ten years;
a half-day strategic planning retreat with the WICC Board; and
two WICC Board meetings to address WICC purpose, mission and goals.

HISTORY AND ACCOMPLISHMENTS
The Watershed Information Center and Conservancy (WICC) Board was established in 2002 to serve as
an advisory committee to Napa County Board of Supervisors – assisting with the Board’s decisionmaking and serving as a conduit for citizen input by gathering, analyzing and recommending options
related to the management of watershed resources. The WICC has achieved significant
accomplishments in its 12-year history – both alone and in partnership with nonprofits, public agencies
and private landowners. Accomplishments include:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Supported development of the Napa County Baseline Data Report (BDR) (2003-06)
Provided comments on numerous State and Regional Water Board policies and regulations(2003-09)
Support updating of Countywide environmental GIS Databases (2003-present)
Development and management of the WICC Website (2003-present)
Created Watershed Monitoring Strategy and Brochure (2005-06)
Developed general WICC brochure and public outreach materials (2005-2013)
Provided comments on the Conservation Element of the 2008 Napa County General Plan Update
(2006-07)
Hosted bi-annual Napa County Watershed Symposiums (2008, 2009, 2011, 2013, 2015 (planned))
Participation in Integrated Regional Water Management (IRWM) planning, project coordination and
grants (2008-present)
Supported Voluntary Oak Woodland Management Plan Development (2009-10)
Support of the Napa River Rutherford Reach Restoration Project (2009 to 2013)
Developed a Watershed Assessment Framework (2010)
Provided input on Draft Napa County Climate Action Plan (2011)
Participation on the Groundwater Resources Advisory Committee (GRAC) (2011-14)
Supported the Napa Valley Historical Ecology Atlas (2012)
Supported the Napa River Watershed Profile (2012)
Held annual joint GRAC/WICC meetings (2012-2013)
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•
•
•
•
•
•

Development of a Napa River Sediment TMDL Implementation Tracking and Accounting System
(2012-present)
Support for adoption of Countywide Groundwater Monitoring Plan (2013)
Developed Ad Hoc Committee recommendations for Countywide Watershed Monitoring Program
(2013)
Support for the Oakville to Oak Knoll Reach Restoration Project (2013-present)
Leveraging of local, State and Federal funding (ongoing)
Building and maintaining partnerships (ongoing)

The WICC has prepared two previous Strategic Plans, one in 2004 and a revision in 2007-08. Since the
most recent Strategic Planning effort, changes in Napa County have had significant impacts on the WICC
and its activities, leading to this current review and refinement of its mission and purpose. These
changes include:
•
•
•
•
•
•
•

Completion of the County General Plan (2008) (General Plan items were incorporated into the 200708 WICC Strategic Plan)
Formation of Napa County Regional Parks and Open Space District (2006)
Recession and subsequent budget cuts to WICC–approximately half of prior budget has been
regained
County reorganization – new Natural Resources Conservation Group created under Public Works,
formerly a part of the Planning Department and Department of Environmental Management
Downsizing and staff cuts in the Planning Department – reduced staff resources available to the
WICC
Completion of Groundwater Monitoring Plan and Groundwater Sustainability Objectives (2013-14)
State approval of Groundwater Sustainability Legislation (2014)

The WICC has a board of 17 members representing the following:
•
•
•
•
•
•
•

Cities of St. Helena, Calistoga, Napa and American Canyon and the Town of Yountville (5)
Napa County Board of Supervisors (2)
Napa County Planning Commission (1)
Land Trust of Napa County (1)
Napa County Resource Conservation District (1)
Natural Resources Conservation Service (1)
At-large representing environment, agriculture, business and community interests (6)

The County of Napa funds the WICC by providing staffing and financial resources through the Napa
County Public Works Department – Water Resources Division. Currently, .35FTE is assigned to the WICC.
The remaining WICC funding is allocated to the website; data and GIS; and services, meetings, activities
and events. The County also provides funds to the Napa County Resource Conservation District (RCD),
through a Joint Powers Agreement (JPA), to support the WICC and conduct watershed monitoring and
provide education and outreach activities.
FINAL WICC Strategic Plan - January 2015
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WICC ROLES: INFORM, ENGAGE, PARTNER
•

•
•
•
•
•

The WICC improves the health of Napa County’s watersheds by supporting projects, partnerships
and community education that maintain and improve water quality, native plant and wildlife
habitat, and ecological and natural processes.
The WICC collects, distills and disseminates the best possible information, tools and education, to
help the community discover and understand their watersheds, and make well-informed decisions.
The WICC supports collaboration and partnership among all organizations and individuals working
to improve and maintain the health of Napa County’s watersheds.
The WICC seeks and facilitates funding for watershed projects in Napa County from foundations,
individuals, organizations, and public agencies.
The WICC is politically neutral, unbiased and non-regulatory.
WICC Board members are responsible for:
o
o

being well-informed about issues pertaining to local water and watersheds
sharing information with their respective jurisdictions, organizations, communities and peers to
further watershed awareness and informed decision-making.

WICC MISSION
•

Improving the health of Napa County’s watersheds by informing, engaging and fostering
partnerships within the community.

The diagram on the following page illustrates the WICC’s mission and roles, its composition and how the
WICC fulfills its roles of informing, engaging and fostering partnerships.

WICC GOALS
•
•
•
•
•

Goal 1: Coordinate and facilitate watershed planning, research, and monitoring efforts among Napa
County organizations, agencies, landowners and citizens.
Goal 2: Strengthen and expand community understanding, connections and involvement to improve
the health of Napa County’s watersheds.
Goal 3: Support informed decision-making on topics that affect the health of Napa County’s
watersheds.
Goal 4: Improve WICC Board efficiency and effectiveness.
Goal 5: Explore additional funding opportunities to support the goals of the WICC.
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WICC STRATEGIC PLAN
Five goals and 23 subgoals have been established to guide the WICC’s actions over the next three to five
years.
Subgoals: These support the main goals and are identified as either existing or proposed activities.
Priorities: The WICC Board prioritized the existing and proposed
Existing  Expand (as funds allow)
subgoals. Existing subgoals were prioritized based upon whether the
activity should continue at its existing level, or be expanded based upon
Existing  Maintain
available funding. (The WICC Board did not recommend that any of the
current activities should be reduced). Proposed subgoals were also prioritized
Proposed  Priority 1
by the Board as either a Priority 1, 2 or 3. Priorities should be re-evaluated as
Proposed  Priority 2
part of preparing an annual workplan and with an understanding of the
resources available to maintain current actions and undertake additional
Proposed  Priority 3
actions. Should the WICC receive funding that is not allocated to a project or
program, the WICC Board will review Strategic Plan priorities and allocate the funds to those action(s)
that are most beneficial at the time.
Actions: Each subgoal has a series of suggested actions designed to guide implementation of the
subgoal. Pertinent actions should be incorporated into the WICC’s annual workplan as resources allow.
The actions of a single subgoal could be implemented over multiple years.
Costs: Order of magnitude resources/costs have been assigned to each
subgoal.

•
•
•

$/Resources - Can be completed with current WICC staff and partners

$/Resources
$$/Resources
$$$/Resources

$$/Resources - Requires additional funding for staff and/or partners
$$$/Resources - Requires additional funding for staff, partners and outside consultants/contractors

Measure of Success: A proposed measure of success has been identified for each subgoal.
The table on the following page summarizes the Napa Watershed Information Center and Conservancy
(WICC) Strategic Plan. It identifies the goals and subgoals and whether they are existing (E) or proposed
(P). Existing (E) activities will be either maintained (M) or expanded (+) as funding permits. Proposed
activities are prioritized from 1 to 3 with 1 being the highest priority. Costs range from $/Resources for
activities that can be completed with current WICC staff and partners and $$/Resources for those
activities that require additional funding for staff and/or partners to $$$/Resources for those activities
that require additional funding for staff, partners, and outside consultants/contractors. Specific activities
to implement each subgoal are included in the body of the Strategic Plan.

FINAL WICC Strategic Plan - January 2015

page 5

This table summarizes the Napa Watershed Information Center and Conservancy (WICC) Strategic Plan. It identifies the goals and subgoals
and whether they are existing (E) or proposed (P). Existing (E) activities will be either maintained (M) or expanded (+) as funding permits.
Proposed activities are prioritized from 1 to 3 with 1 being the highest priority. Costs range from $/Resources for activities that can be
completed with current WICC staff and partners and $$/Resources for those activities that require additional funding for staff and/or
partners to $$$/Resources for those activities that require additional funding for staff, partners, and outside consultants/contractors.
Specific activities to implement each subgoal are included in the body of the Strategic Plan.

Existing/Proposed

Priority/ Expand/ Maintain

Cost

NAPA WATERSHED INFORMATION CENTER AND CONSERVANCY (WICC)
STRATEGIC PLAN GOALS AND SUBGOALS 2015

Subgoal 1A: Support the development of watershed management and monitoring plans for Napa County’s
watersheds and secure the resources necessary to implement and maintain the monitoring program over
the long-term.

P

1

$$$

Subgoal 1B: Serve as the local clearinghouse for groundwater resource data, mapping and monitoring.

P

1

$

Subgoal 1C: Support ongoing fisheries and fish habitat monitoring of the Napa River and its tributaries.

E

+

$$

E

+

$

P

1

$

Subgoal 2A: Maintain and enhance the WICC’s website to educate community members with varying
levels of interest and knowledge about Napa County’s watersheds.

E

M

$$

Subgoal 2B: Expand the number of users and depth of use of the WICC website.

E

M

$$

Subgoal 2C: Expand the watershed signage program to identify and interpret the county’s watersheds.

P

2

$$

Subgoal 2D: Expand the promotion of the WICC to targeted groups to increase watershed understanding
and stewardship.

P

2

$$

Subgoal 2E: Annually identify the WICC’s education and outreach priorities for the coming year.

E

+

$

Subgoal 2F: Expand the role of the WICC and the WICC website in local community education and
student instruction.

P

2

$$$

E

+

$

P

1

$$

E

M

$

Subgoal 4A: Assure that WICC Board meetings allow Board Members to remain engaged and up-to-date
on watershed issues affecting Napa County.

E

+

$$

Subgoal 4B: Assure that new WICC Board members understand their roles and responsibilities.

P

2

$

P

3

$

E

M

$

P

2

$

E

+

$$

P

2

$$

P

3

$$$

P

3

$$

Goal 1: Coordinate and
facilitate watershed
planning, research, and
monitoring efforts among
Napa County organizations,
agencies, landowners and
citizens.

Goal 2: Strengthen and
expand community
understanding, connections
and involvement to improve
the health of Napa County’s
watersheds.

Subgoal 1D: Share opportunities for collaboration on and funding for watershed projects and programs
that benefit multiple agencies, organizations and the community.
Subgoal 1E: Define the WICC’s role in informing the community about climate change and its effects on
Napa County’s watershed resources.

Subgoal 3A: Assure that WICC Board Members are knowledgeable and well-informed spokespersons,
Goal 3: Support informed able to effectively convey information about the WICC, its mission and watershed health to the
decision-making on topics community.
that affect the health of Subgoal 3B: Provide regular updates to agencies on the WICC’s current activities.
Napa County’s watersheds. Subgoal 3C: Provide comments and recommendations to the County Board of Supervisors, as directed, on

watershed related studies, reports, and legislation.

Goal 4: Improve WICC Board Subgoal 4C: Change the name of the WICC to the Watershed Information and Conservation Council (also
efficiency and effectiveness. WICC) to reflect the outcomes of the Strategic Plan and the WICC’s mission, goals, and roles.

Subgoal 4D: Amend the WICC Bylaws and other guiding documents to incorporate the findings of the
Strategic Plan.
Subgoal 4E: Review the WICC’s accomplishments annually and determine priority activities for the
coming year.
Subgoal 5A: Strengthen relationships with existing and potential funding partners.

Goal 5: Explore additional
Subgoal 5B: Seek sponsorship for the proposed projects identified in the WICC Strategic Plan.
funding opportunities to
support the goals of the Subgoal 5C: Evaluate possible ways that the WICC could accept private and non-profit donations for
projects and programs.
WICC.

Subgoal 5D: Facilitate a discussion of potential new local conservation funding sources in Napa County.
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GOAL 1: COORDINATE AND FACILITATE WATERSHED PLANNING, RESEARCH, AND MONITORING EFFORTS
AMONG NAPA COUNTY ORGANIZATIONS, AGENCIES, LANDOWNERS AND CITIZENS.
Subgoal 1A: Support the development of watershed management and monitoring
plans for Napa County’s three major watersheds – Napa River, Putah Creek and
Suisun Creek.
(Implements: Napa County General Plan Action Item CON WR-1)

•

Proposed  Priority 1
$$$/Resources

Develop plans utilizing adopted Integrated Regional Water Management
Measure of Success:
Plans (IRWMP) that address portions of Napa County (the Bay Area
Completed watershed
IRWMP for Napa River and Suisun Creek and the Westside Sacramento
management and
monitoring plans for
IRWMP for Putah Creek). Information and data from these documents
the
three Napa County
pertaining to Napa County would be organized by watershed, enhanced
watersheds.
with local data so that locally specific management recommendations
could be developed. Depending on available funding and commitment of
various County departments and agencies, the WICC could provide some or all of the following:
o
o
o
o
o

o
o
o
o
o
o
o
o
o

Lead the planning effort if funds are available.
Provide a forum for public input and review of the management plans.
Provide WICC Board input on management plan development and content.
Provide accessibility to the planning documents via the WICC Website.
Develop monitoring programs for each major watershed to support the watershed management
plans. (Implements: Napa County General Plan Action Item CON WR-4)
Review and refine management goals and monitoring objectives
Develop assessment questions derived from watershed goals and objectives.
Design monitoring program elements.
Identify and monitor watershed health indicators.
Develop data quality objectives and assurances.
Establish an information and data management system that can be used to accept and share
watershed data with the community.
Analyze, assess and report data findings.
Evaluate the effectiveness and adaptively manage the monitoring program.
Secure the resources necessary to implement and maintain the monitoring program over the
long-term.
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Subgoal 1B: Serve as the local clearinghouse for groundwater resource data, mapping
and monitoring.
(Implements: Napa County General Plan Action Item CON WR-4)

•

$/Resources

Establish a portion of the WICC Website dedicated to groundwater. Data
and information should be at a watershed scale and not be project or parcel
specific. Information is likely to include:
o
o
o
o
o

Existing  Expand (as funds allow)
$$/Resources

(Implements: Napa County General Plan Action Item CON NR-2)

•
•
•

Support partnerships that further fisheries and fish habitat monitoring in
Napa County.
Provide monitoring and reporting results on the WICC Website.
Identify potential funding sources for ongoing fisheries monitoring and
habitat maintenance and improvement.
Promote fisheries education in the community through presentations,
events, tours, and curriculum.

Subgoal 1D: Share opportunities for collaboration on and funding for
watershed projects and programs that benefit multiple agencies, organizations
and the community.
•

•

Measure of Success:
Groundwater data is
regularly updated on
the WICC website.

Updates on groundwater resource issues locally and throughout
California
Articles explaining key technical issues related to groundwater
Updates on groundwater mapping and monitoring in Napa County.
Provide educational materials and resources on groundwater recharge areas and ways to
improve these areas.
Report on the Napa County Voluntary Groundwater Level Monitoring Program.

Subgoal 1C: Support ongoing fisheries and fish habitat monitoring of the Napa
River and its tributaries.
•

Proposed  Priority 1

Measure of Success:
Fisheries monitoring
is ongoing and results
are regularly updated
on the WICC website.

Existing  Expand (as funds allow)

Share and promote project and funding opportunities among the watershed
community as WICC Board Members, staff and key partners become aware of
them.
Add a component to the website that lists project and funding opportunities.
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Subgoal 1E: Define the WICC’s role in informing the community about climate change and its effects on Napa
County’s watershed resources.
Proposed  Priority 1
•
•
•
•
•

Expand the climate change section of the WICC Website
Inform the community about climate change challenges and climate action
planning activities.
Provide Napa County and local agencies climate data and other resources, as
available.
Provide information for individuals and businesses on ways to reduce their
carbon footprint.
Promote the need to complete the County’s Climate Action Plan.

$/Resources
Measure of Success:
Climate change
information and
methods to reduce
carbon footprint
included on WICC
website.

GOAL 2: STRENGTHEN AND EXPAND COMMUNITY UNDERSTANDING, CONNECTIONS AND INVOLVEMENT TO
IMPROVE THE HEALTH OF NAPA COUNTY’S WATERSHEDS.
Subgoal 2A: Maintain and enhance the WICC’s website to educate community members with varying levels of
interest and knowledge about Napa County’s watersheds.
Existing  Maintain
• Identify and distill the best possible information about the county’s
watersheds to share with the community.
$$/Resources
• Provide regular updates on key watershed issues and topics:
o Drought and water conservation strategies.
Measure of Success:
o Watershed monitoring updates
Regular website
o Fisheries monitoring
updates.
o Climate change and its impact on water, restoration efforts and
watershed-related issues
o Watershed and environmental resource data and maps
• Provide and regularly update links to organizations and agencies with watershed interests and
responsibilities. Links should include:
o Cities, town and relevant agencies
o Other websites related to specific watershed topics (e.g. monitoring, fisheries, water
conservation, etc.)
o Funding and mitigation opportunities
o Watershed organizations in the region
• Provide a regularly-updated events calendar of upcoming watershed events and activities hosted by
the WICC, the County, the cities and other organizations in which the community can be involved –
workshops, symposia, conferences and clean-up days.
• Provide news articles and links to articles related to watersheds and watershed health
• Provide a weekly email digest of key watershed news articles, information and events.
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Subgoal 2B: Expand the number of users and depth of use of the WICC website.
• Establish website usage goals that reflect and inform WICC strategic
goals, (number users, age, content use, and time spent on the site) and
track website traffic and behavior using Google Analytics.
• Adjust website content and design annually to address usage goals.
• Evaluate websites of partner organizations and determine if there are
links to the WICC from these websites. If not, contact each organization
and request that a link be added.

Subgoal 2C: Expand the watershed signage program to identify and interpret the
county’s watersheds.
• Maintain and expand creek identification and watershed boundary signs
• Work in cooperation with local jurisdictions, agencies and project
partners to develop and install additional watershed interpretive signs.

Existing  Maintain
$$/Resources
Measure of Success:
Regular increases in
number of users and
duration of use on
website.

Proposed  Priority 2
$$/Resources
Measure of Success:
Increase in the
number of signs
identifying creeks and
providing interpretive
information within all
three watersheds in
the County.

Subgoal 2D: Expand the promotion of the WICC to targeted groups to increase
Proposed  Priority 2
watershed understanding and stewardship.
• Identify and prioritize key audiences that would benefit from the
$$/Resources
information provided by the WICC. Potential audiences include:
Measure of Success:
o Agricultural industry groups
Outreach to four
o Business/Construction - annual seminar, technical sessions
groups annually
o Water consumers - include information in monthly bills
through presentations
o Wineries and Grape Growers
by WICC Board
o Educators/Teachers
members and staff.
o Neighborhood Groups
o Social and traditional media providers
o Others
• Identify key messages about the WICC and what it offers to the community. These could include the
educational information available, the mapping tools, opportunities to volunteer and get involved,
technical information on watershed management, seminars, events, etc.
• Pair key messages with potential audiences.
FINAL WICC Strategic Plan - January 2015
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•
•
•

Prioritize key audiences and meet with representatives to determine how the WICC could better
serve them.
Identify who should deliver the WICC message (staff, WICC Board Members, partners, paid
liaison/circuit-rider)
Evaluate the use of both traditional and social media as a tool for expanding watershed
understanding and awareness of the WICC.

Subgoal 2E: Annually identify the WICC’s education and outreach priorities
Existing  Expand (as funds allow)
for the coming year.
• Evaluate activities of the prior year including website content and use;
$/Resources
environmental education activities; special events attendance; watershed
awareness month participation; the watershed calendar; and community
Measure of Success:
Education and
events.
outreach priorities
• Determine those to continue, expand or discontinue based upon the prior
included in Annual
year’s evaluation.
Workplan.
• Determine the key topics, speakers, date, location and key sponsors for
the bi-annual Watershed Symposium.
Subgoal 2F: Expand the role of the WICC and the WICC website in local community
Proposed  Priority 2
education and student instruction.
• Identify and prioritize elementary, middle and high school science
$$$/Resources
departments in the County.
Measure of Success:
• Contact each to determine their interest in augmenting their curriculum
Use of the WICC
with use of the WICC Website.
Website in one or
• Identify pilot project(s) and work with the pilot school(s) to determine
more schools to
how the WICC and the WICC Website could better serve their science and
support science
environmental education needs. Possible opportunities include adding
curriculum
projects to the website that could be done as school assignments or
conducting watershed education programs tied to the information on the
website.
• Based upon feedback received, develop, test and implement education materials and curriculum to
be used through the WICC Website.
• Evaluate the success of the pilot project(s); adjust scope and curriculum as needed.
• Expand the program to other schools in the County.
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GOAL 3: SUPPORT INFORMED DECISION-MAKING ON TOPICS THAT AFFECT THE HEALTH OF NAPA
COUNTY’S WATERSHEDS.
Subgoal 3A: Assure that WICC Board Members are knowledgeable and
Existing  Expand (as funds allow)
well-informed spokespersons, able to effectively convey information about
the WICC, its mission and watershed health to the community.
$/Resources
• Identify timely and relevant presentation topics and needs
• Prepare presentations and materials for use by the WICC Board, for
Measure of Success:
WICC Board members
distribution, and posting on the WICC Website.
regularly share
• When possible, for presentations made to the WICC Board, provide a
watershed information
short summary handout of the key points of the presentation that each
with their colleagues
Board member can take back to their jurisdiction/organization and that
and peers.
can also be posted on the WICC Website.

Subgoal 3B: Provide regular updates to agencies on the WICC’s current activities.
Proposed  Priority 1
• Develop a worksheet of talking points/quick facts about the WICC that
can be used as a guide to talking about the WICC both formally and
$$/Resources
informally.
Measure of Success:
• Develop a presentation that can be used and adapted by WICC Board
Presentations
members and WICC staff that includes information about the roles and
provided by WICC
activities of the WICC, information contained on the WICC Website and
Board members and
how it can assist decision-making. The presentation should also include
staff annually to the
up-to-date information pertaining to water-related issues such as the
Board of Supervisors,
drought, fisheries, groundwater, etc.
Planning Commission,
• WICC staff and the WICC Board representative from each city should
and each city and
provide an annual presentation to each City/Town Council.
town.
• WICC staff and the WICC Board representatives from the Board of
Supervisors should provide an annual presentation to the County Board of
Supervisors.
• WICC staff and the WICC Board representative from the County Planning Commission should
provide an annual presentation to the County Planning Commission.
• WICC staff and the WICC Board representatives from the County Board of Supervisors should
provide an annual presentation to the Napa County Flood Control and Water Conservation District
Board.
• WICC staff and WICC Board representatives should provide annual presentations to other
community agencies and organizations/groups.
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Subgoal 3C: Provide comments and recommendations to the County Board of
Supervisors, as directed, on watershed related studies, reports, and legislation.
• If timing is critical, identify whether input can be developed and provided
by WICC staff with approval by the WICC Board, the Chair, or if an AdHoc subcommittee should convene to compile information and develop
recommendations.

Existing  Maintain
$/Resources
Measure of Success:
Comments are
provided in a timely
manner when
requested by the
Board of Supervisors.

GOAL 4: IMPROVE WICC BOARD EFFICIENCY AND EFFECTIVENESS.
Subgoal 4A: Assure that WICC Board meetings allow Board Members to remain engaged and up-to-date on
watershed issues affecting Napa County.
Existing  Expand (as funds allow)
• Return to monthly WICC Board meetings when resources are
available to assure that information discussed is timely and relevant.
$$/Resources
• When possible, hold meetings in various locations to allow WICC Board
members to view projects and activities being implemented in different
Measure of Success:
portions of the county.
Board meetings are
• At each meeting, identify topics to discuss at the next meeting.
held more frequently
throughout the County
• At each meeting, provide an opportunity for discussion among WICC
in various locations.
Board members.
• At each meeting, encourage City and County representatives to provide
an update on watershed issues being addressed by their
Measure of Success:
community/agency.
WICC
Board members
• Identify timely and relevant presentation topics in order to keep the
regularly share
WICC board up-to-date on activities affecting Napa County’s
watershed information
watersheds. Recurring presentations should include:
with their colleagues
and peers.
o Informational presentations on each watershed focusing on current

o

plans and projects and the cumulative impacts of these projects on
water-related issues.
One to two informational presentations by the County Planning Department on current plans
and projects.
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Subgoal 4B: Assure that new WICC Board members understand their roles and
responsibilities.
• Provide an orientation to new WICC Board members so that they
understand the WICC’s mission and goals, roles and responsibilities, and
key partners.

Subgoal 4C: Change the name of the WICC to the Watershed Information and
Conservation Council (also WICC) to reflect the outcomes of the Strategic Plan and
the WICC’s mission, goals, and roles.
• During preparation of this Strategic Plan, the WICC Board agreed to
change the name of the Watershed Information Center and Conservancy
(WICC) to the Watershed Information and Conservation Council (WICC) to
clearly convey the WICC’s key roles and mission. The Board evaluated
many names and determined this one best reflects what the WICC does
and also maintains the acronym WICC which is well-known in the County.
• Request the name change be approved by the Napa County Board of
Supervisors.
• Once approved, announce and implement the name change.
o
o
o
o

o
o

$/Resources
Measure of Success:
All new WICC Board
members are oriented
within one month of
joining the Board.

Proposed  Priority 3
$/Resources
Measure of Success:
WICC name reflects
its mission and roles
and is replicated in all
documents and
materials.

Change the name on all WICC materials that do not involve printing,
Prepare a press release and an article for the website announcing the name change.
Publicize the new name to the WICC partners including the cities and County agencies.
Do not reprint letterhead or materials until a new supply is needed in order to use funds
efficiently.

Subgoal 4D: Amend the WICC Bylaws and other guiding documents to incorporate
the findings of the Strategic Plan.
• Amendments should include:
o

Proposed  Priority 2

Revise the WICC Statement of Roles and Responsibilities to reflect
the decisions and priorities reflected in the Strategic Plan.
Each City and County representative should have an alternate to
attend meetings in the absence of the primary representative.
The new name of the WICC as set forth in Subgoal 4C above.
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Subgoal 4E: Review the WICC’s accomplishments annually and determine priority
activities for the coming year.
• Identify and publish on the WICC Website, a summary of the WICC’s
collective accomplishments during the prior year.
• Develop an annual workplan based upon Strategic Plan priorities and
available funding.
• Should funding become available outside of the annual budget cycle,
allocate funds to priority workplan items.
• Develop subcommittees of the WICC Board, as needed, to assist with
implementation of priority actions.

Proposed  Priority 2
$/Resources
Measure of Success:
Annual workplan is
completed and
assigns funding and
responsibilities for all
activities to be
undertaken.

GOAL 5: EXPLORE ADDITIONAL FUNDING OPPORTUNITIES TO SUPPORT THE GOALS
OFTHE
WICC.
Existing
Expand
(as funds allow)
Subgoal 5A: Strengthen relationships with existing and potential funding partners.
• Provide updates to existing funding partners on accomplishments
Existing  Expand (as funds allow)
and benefits of the WICC and upcoming priorities.
• Identify and inform potential funding partners of the accomplishments
$$/Resources
and benefits of the WICC and the upcoming priorities.
Measure of Success:
• Define potential municipal agencies that benefit from the WICC’s services
Identify and pursue
including cities, towns, County special districts – transportation,
one or more additional
sanitation, parks and open space, and others.
funding partner
• Identify and quantify the value the WICC adds to each agency.
annually.
• Identify additional services the WICC could provide to each agency.
•

Seek an annual contribution from each agency to support the ongoing
activities of the WICC.

Subgoal 5B: Seek sponsorship for the proposed projects identified in the WICC
Strategic Plan.
• Identify potential sponsors and list of projects that could be funded.
Potential projects could include:
o Develop watershed monitoring program (Subgoal 1A)
o Establish County clearinghouse for groundwater (Subgoal 1B)
o Develop watershed management plans (Subgoal 1A)
o Inform the community about climate change (Subgoal 1E)
o Expand watershed signage program (Subgoal 2C)
o Promote the WICC to targeted groups (Subgoal 2D)
o Expand education and instruction (Subgoal 2F)
o Provide regular updates to agencies (Subgoal 3B)
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Measure of Success:
One or more projects
indicated in the
Strategic Plan are
supported through
outside funders.
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Conduct Board member training (Subgoal 4B)
Revisit and assess the WICC name (Subgoal 4C)
Develop annual workplan (Subgoal 4E)
Miscellaneous services including website sponsors, events, printing, signage, and media (video,
print, audio)
Seek sponsorship of proposed projects

o
o
o
o
•

Subgoal 5C: Evaluate possible ways that the WICC could accept private and nonprofit donations for projects and programs.
• Investigate the potential for a local nonprofit to accept funds on behalf of
the WICC. Possible organizations include the Napa County Community
Foundation and other nonprofit organizations.
• If accepting funds is feasible, develop a fundraising strategy, to seek
donations from the community for the projects and programs identified in
Subgoal 5B.
Subgoal 5D: Facilitate a discussion of potential new local conservation funding
sources in Napa County
• Seek input from other members of the conservation committee about
what types of projects and programs could be funded by countywide
conservation funding.
• Identify the dollar amount needed to support conservation countywide.
• Identify potential methods of local funding (sales tax, property tax,
special district, etc.)
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Proposed  Priority 3
$$$/Resources
Measure of Success:
Fundraising strategy
is developed.

Proposed  Priority 3
$$/Resources
Measure of Success:
Consensus reached
among conservation
parties about seeking
local funding.
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