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SUBJECT: NAPA COUNTY RESPONSES TO DWR’S JULY 17,2019 STAFF REPORT AND
NOTIFICATION LETTER FOR THE NAPA VALLEY SUBBASIN ALTERNATIVE ASSESSMENT

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! (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?> (SGMA) and the Groundwater Sustainability
Plan (GSP) regulations®. 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”.* 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”.®

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

! 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.°

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. *-&°

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)

" 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)



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

Page 3

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:

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.”'°

Formation of the Napa County Board of Supervisors (County BOS) appointed 15-
member Groundwater Resources Advisory Committee (GRAC) in 2011 and final GRAC
recommendations to the County BOS in 2014, including the development of a
sustainability goal'* 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.*?

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

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

the “Napa Valley Subbasin remains full overall.”*®

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).*

The analysis of basin conditions

California Water Code Division 6, Part 2.74, Chapter 10, Section 10733.6

(&) 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.

10720.1):

To provide for the sustainable management of groundwater basins.

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

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
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e To establish minimum standards for sustainable groundwater management.
e To avoid or minimize subsidence.
e Toimprove data collection and understanding about groundwater.

e 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).’®> 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.”6

15 Notification Letter, p. 1
16 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.”” 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:

e 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).

e 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.

e 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.'® 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.’® 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.?° 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
guantifiable 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.%*

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,”? 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.2 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?%) 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.?® 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

2 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:

e Component 7: “No documented groundwater level declines”
e Component 7 “No documented saline intrusion”
e 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 C - Avoiding Undesirable Depletions of
Interconnected Surface Water

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.?® 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.?’

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 Staff Report, pp. 24-25.
27 Napa Valley Subbasin Alternative Amendment (2018), p. 17
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“surface water flow.”?® 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.”?°

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:*

e 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. 3!

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).”* 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

2 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. 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.”*?

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].”3*

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 (Rz = 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.®

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 Napa Valley Subbasin Basin Analysis Report (2016), p. 60
3 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.*® 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.”

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

3¢ 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.”®” 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.®® 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:

o 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.

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

o 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
38 Napa Valley Subbasin Basin Analysis Report (2016), Sections 4 and 7
%% Napa Valley Subbasin Basin Analysis Report (2016), p. 136-141
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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.*® 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 groundwater-
surface 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.*

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.”*? 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
41 Napa Valley Subbasin Basin Analysis Report (2016), p. 139
42 Water Code Section 354.28 (c)(6)
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groundwater/surface water model for the Subbasin have occurred since submittal of the
Alternative.*

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.”** 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 Napa Valley Subbasin Basin Analysis Report (2016), p. 186 (Recommendation 4.1c)
44 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.”*® 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).*¢ 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.’ Beginning in 1991, 25 years prior to
submittal of the Alternative the County has acted deliberately to manage groundwater by taking
the following actions :

e 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).*®

e Conducting an analysis of safe yield for the Napa Valley aquifer system in 1991.4°

45 Napa Valley Subbasin Basin Analysis Report (2016), p. 159

46 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.
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e Establishing typical rates of water use across residential, agricultural, commercial,
and industrial sectors beginning in 1991.%°

e 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.%

o 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.>?

e 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.%

e 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%

e 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).%¢

e Authorizing comprehensive studies and monitoring of groundwater conditions and
regular reporting on groundwater conditions beginning in 2009.%’

%0 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

%5 Napa County Resolution No. 02-103

%6 County of Napa. 2008. General Plan Update

5 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:

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

e 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;

e 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 non-
agricultural 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).*® 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.>®

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).6%51 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

% Napa County Planning Commission. 1991. Minutes of the Meeting of the Conservation,
Development and Planning Commission, County of Napa. March 6, 1991.

% 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)




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

Page 26

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.”%?

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.” 3 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.®*

“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
53 Napa Valley Subbasin Basin Analysis Report (2016), p.165
64 Napa Valley Subbasin Basin Analysis Report (2016), Appendix |
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Napa County Ordinance No0.1162 (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”.®®> 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 No0.1162 (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).% 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

% Napa County Ordinance No. 1117, Section One (d)
% Napa Valley Subbasin Basin Analysis Report (2016), p. 163



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

Page 28

and beneficial use of all potential users, while avoiding the waste and unreasonable use of
these resources”.®” 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”.%® 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:

e 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)

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

e 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, Il, or Il 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

57 Napa County Ordinance No. 1162, Section One (b)
% Napa County Ordinance No. 1162, Section One (c)
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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).5°

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).

% Napa Valley Subbasin Basin Analysis Report (2016), Section 9.1, pp. 159 - 161
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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 land-
based 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
guantity. 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, vyields, 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.”’°

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, 2014.7* 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

0 Napa Valley Subbasin Basin Analysis Report (2016), p.3
"t Napa Valley Subbasin Basin Analysis Report (2016), Appendix A
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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’ 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 of groundwater recharge and
groundwater-surface water interactions.

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

2 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.”® As described above,
that safe yield analysis and a separate one published in 199174, 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’®, the

 Faye, 1973
4 Montgomery, 1991
S LSCE, 2011
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2013 Hydrogeologic Conceptualization and Characterization of Conditions Report’®, 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. 02-
103 (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.”":"®

6 LSCE. 2013. Hydrogeologic Conceptualization and Characterization of Conditions, prepared
for Napa County. January 2013.

7 Napa County Resolution 05-202

8 Napa County Resolution 06-82
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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.” 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.

9 CA Water Code § 10725.4
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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” & (see Global Comment Response D).

The Staff Reports states, “none of the activities described indicate actions specific to
managing for minimum thresholds.”® 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.”®? 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
81 Staff Report, p. 23
82 Napa Valley Subbasin Basin Analysis Report (2016), p. 156
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sustainable yield between 17,000 and 20,000 acre-feet per year in 2016.8%848 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.”

8 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

8 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

8 Napa Valley Subbasin Basin Analysis Report (2016), Section 6
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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.®® 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.®” 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

(& Any amendment to a Plan shall be evaluated by the Department for
consistency with the requirements of the Act and of this Subchapter.

8 Napa Valley Subbasin Alternative Amendment (2018), Appendix A
8 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.
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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.

10.

11.

12.

13.

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.

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.

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.

Napa County Planning Commission. 1991. Minutes of the Meeting of the Conservation,
Development and Planning Commission, County of Napa. March 6, 1991.

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.

Bickell, B. 1993. Report of the Water Advisory Committee [Memorandum and Report].
Napa, CA: Napa County Department of Public Works. February 4, 1993.

County of Napa. 1996. Napa County Ordinance No. 1117. Adopted December 3, 1996
County of Napa. 1997. Napa County Ordinance No. 1119. Adopted January 21, 1997
County of Napa. 1997. Napa County Ordinance No. 1130. Adopted November 25, 1997

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.

County of Napa. 1999. Napa County Ordinance No.1162. Adopted August 3, 1999

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

County of Napa. 2003. Water Availability Analysis Policy Report. Napa, CA. August 2003



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

Page 45

14. County of Napa. 2003. Napa County Ordinance No. 1230. Adopted November 4, 2003

15.

16.

17.

18.

19.

20.

County of Napa. 2005. Napa County Ordinance No. 1254. Adopted March 8, 2005

County of Napa. 2005. Napa County Baseline Data Report, Chapter 16 Groundwater
Hydrology. Version 1. November 30, 2005

Watershed Information Center and Conservancy of Napa County. 2007. 2007 — 2008
Strategic Plan. June 2007

County of Napa. 2007. Napa County Ordinance No. 1294. Adopted August 7, 2007
County of Napa. 2007. Water Availability Analysis Policy Report. Napa, CA. August 2007

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® (Alternative) to satisfy the objectives of SGMA, which is the focus of the
evaluation by DWR.®® 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.

8 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.

8 Alternative Assessment Staff Report, p. 5
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DWR Staff Report, Line 21 (page 1 of 28)%°

“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

9% 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.* 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.”®? 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.®® 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.®*

Table 7-3: Minimum groundwater elevation thresholds protective of
streamflow depletion (Napa Valley Subbasin Basin Analysis Report, 2016)

9 Napa Valley Subbasin Basin Analysis Report (2016), Section 7

92 Napa Valley Subbasin Basin Analysis Report (2016), p. 139

% Napa Valley Subbasin Basin Analysis Report (2016), Appendix |

% 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
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Well ID Minimum Threshold: Minimum Fall Groundwater Elevation
(Feet AMSL)
NapaCounty-128 320
08N06W10Q001M 269
07NO5W09Q002M 127
NapaCounty-133 72
06N04W17A001M 37
06N04W27L002M -2
NapaCounty-214s-swgwl 2
NapaCounty-215d-swgw1 2
Napa County 216s-swgw?2 61
Napa County 217d-swgw?2 61
NapaCounty-218s-swgw3 29
NapaCounty-219d-swgw3 29
NapaCounty-220s-swgw4 75
NapaCounty-221d-swgw4 75
NapaCounty-222s-swgw5 185
NapaCounty-223d-swgwb 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).
Aquifer Distance from Surface water Surface Depth of
Well 4 . Channel Seal Uppermost
Tye | comduntivity | So0fest | 1000 fect | 1500 feer | DePth | Perforations
y (feet) (feet)
Domestic High v v v 50 100
Domestic Moderate v v v 50 100
Domestic Low v v v 50 100
Domestic | Very Low v v v 50 100
Table 7.2: Recommended well placement and construction of a low
production irrigation well (LSCE, 2013b).
Aquifer Distance from Surface water Surface | Depth of
Well . Channel Seal Uppermost
Hydraulic .
Type Conductivity Depth | Perforations
500 feet 1000 feet 1500 feet (feet) (feet)
Irrigation High v 50 100
Irrigation Moderate v 50 100
Irrigation Low v 50 100
Irrigation | Very Low v v 50 100
Table 7.3: Recommended well placement and construction of a high
production irrigation well (LSCE, 2013b).
Aquif Distance from Surface water Surface Depth of
Well quiter Channel Seal | Uppermost
Hydraulic .
Type Conductivit Depth | Perforations
onductivity 1 500 feet | 1000 feet | 1500 feet | (feet) (feet)
Irrigation High v 50 100
Irrigation Moderate v 50 100
Irrigation Low v 50 100
Irrigation | Very Low v 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.”®®* The MCL for
nitrate (as nitrogen) of 10 mg/L is shown as an example constituent at seven representative
monitoring sites for groundwater quality.®® The Alternative also references the MCL for arsenic
of 10 pg/L.%"

Table 7-4: Nitrate groundwater standards to avoid groundwater degradation
(Napa Valley Subbasin Basin Analysis Report, 2016)

Minimum Threshold: GW Quality
Well ID Objective! (example Nitrate-N
mg/l)
06N04W17A001M 10
06N04W27L002M 10
07NO5W09Q002M 10
08NO6W10Q001M 10
NapaCounty-128 10
NapaCounty-133 10
NapaCounty-135 10

1. The Maximum Contaminant Level (MCL) for Nitrate as Nitrogen is 10 mg/L.

Quantitative minimum thresholds for seawater intrusion are defined in Section 7.4.3 of
the Alternative®® and Section 3.3.2 of the 2018 Alternative Amendment.®® 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.%® 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.

% Napa Valley Subbasin Basin Analysis Report (2016), p. 141

% Napa Valley Subbasin Basin Analysis Report (2016), p. 142

% Napa Valley Subbasin Basin Analysis Report (2016), p. 98

% Napa Valley Subbasin Basin Analysis Report (2016), p. 142

% Napa Valley Subbasin Alternative Amendment (2018), p. 25

100 Napa Valley Subbasin Basin Analysis Report (2016), Figure 4-18
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Table 7-5: Minimum threshold to avoid seawater intrusion (Napa Valley
Subbasin Basin Analysis Report, 2016)

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

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

Well ID

Table 3-5: Minimum threshold of chloride concentration to indicate
saltwater intrusion (Napa Valley Subbasin Alternative Amendment, 2018)

Minimum Threshold: Maintain Chloride
Well ID Concentrations at or Below Secondary MCL*
(mg/L)
NapaCounty-214s-swgwl 500

1. Secondary Recommended Maximum Contaminant Level for TDS is 500 mg/L.

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.°* 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.%?

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 Napa Valley Subbasin Basin Analysis Report (2016), p. 136
102 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 satisties
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 agencys; 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.



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-11

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 Comment Response A regarding the requirements of Section
107733.6(b)(3).

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.1031%4 This oversight within the County’s jurisdiction

103 Napa Valley Subbasin Basin Analysis Report (2016), pp. 163 - 164
104 Napa Valley Subbasin Basin Analysis Report (2016), Appendix |
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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).1%

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 subareal®® has been a focus of Napa County groundwater
management since the 1990s, including through restrictions on groundwater development.1®’
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.%® 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:

e Napa County groundwater conditions and  groundwater  monitoring
recommendations, prepared for Napa County Department of Public Works, February
20111

¢ Napa Country comprehensive groundwater monitoring program, 2014 annual report
and CASGEM update!?*?

¢ Napa Country comprehensive groundwater monitoring program, 2015 annual report
and CASGEM update!*!

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

106 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 non-
alluvial 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.

107 Napa Valley Subbasin Basin Analysis Report (2016), Appendix |

108 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
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¢ Napa County groundwater sustainability: annual report — water year 2017. February
2018.

o Northeast Napa area: special groundwater study, September 2017

¢ Napa County groundwater sustainability: annual report — water year 2018. March
20109.

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.”*'2 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 2016.1*3

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.!'* Since 2015, water levels in
NapaCounty-132 have experienced recovery during wet and normal years consistent with
historical conditions.'*>1® 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 | SCE. 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 County-
designated 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.”

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
118 Napa County Groundwater Conditions and Groundwater Monitoring Recommendations,
prepared for Napa County Department of Public Works, (February 2011)
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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
Quiality 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 17" 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
guality 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 (MCLSs), 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.*®

The use of state defined standards in an agency’s groundwater sustainability plan or
alternative plan is granted under 8354.28 (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, SO., HCO3, NOs, 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 Al 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.2° 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 California MCL or SMCL
Alternative/ (mg/L) (Title 22, & Water
2018 Alternative Quality Board)
Amendment (mg/L)

Nitrate (as nitrogen) 10 10

Total Dissolved  Solids

(TDS) 450 500

Chloride 500 500

Arsenic 0.01 0.01

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

Subarea

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.
with

Wells

Historical

wWQ

Data

(pre-2005
and >5 years

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

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
Jameson/American Canyon 6
Napa River Marshes 1 26 1
Angwin 8 2
Berryessa 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'?® 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.'?? 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 Napa Valley Subbasin Basin Analysis Report (2016), Appendix L
122 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.'?® 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. 2412

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.'?®® 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.'?’ 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.1?®

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

124 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)
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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 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 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.
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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 water-
groundwater 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 change-
related 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 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 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-229.1?° (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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GROUND-WATER HYDROLOGY OF NORTHERN NAPA VALLEY, CALIFORNIA

By Robert E. Faye

ABSTRACT

The alluvium of northern Napa Valley is the principal aquifer of the
area and is capable of yielding as much as 3,000 gallons per minute to wells,
Generally the larger-yielding wells are along the Napa River where the
alluvium is thickest and most permeable. Recharge to the alluvium is chiefly
by percolation from streams and infiltration of precipitation. Discharge is
chiefly flow to the Napa River, evapotranspiration, and pumpage from wells.
Both recharge to, and discharge from, the alluvial aquifer are sensitively
influenced by rainfall. About 190,000 acre-feet of water is presently (1972)
stored in the alluvium of northern Napa Valley. Future annual water use in
the project area will probably vary between 12,000 and 35,000 acre-feet and
for most purposes, can be supplied by the alluv1al aquifer even during
extended periods of limited rainfall. Generally low transmissivities in the
alluvium, however, limit the opportunity for cbtaining sustained, large yields
from wells in much of the valley and require that large-scale development and
operation of wells in much of the area be planned and synchronized,

Sustained drought conditions in the Napa Valley accompanied by expected
increases in the use of ground water will probably cause significant
reductions in the base flow of the Napa River and cause many shallow wells in
the area to dry up,

Sodium chloride ground water occurs near Calistoga and in the vicinity
of Oakville and in some places is not suitable for irrigation. Model studies
indicate that limited migration of sodium chloride water into intensively
pumped parts of the aquifer probably will not be a seriocus problem.
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INTRODUCTION

Location and Extent of Project Area

The project area is within Napa Valley in the central Coast Ranges of
California about 40 miles northeast of San Francisco (fig. 1). Comprising the
northern part of Napa Valley, the project area extends from the vicinity of
Oak Knoll Avenue, north of the city of Napa, to the northern end of the
valley, north and west of the city of Calistoga. The area is a distinct
topographic basin consisting of about 60 square miles of valley floor
surrounded on three sides by foothills and mountain ranges.

Purpose and Scope

The purpose of this study was to assess the occurrence, availability and
quality of ground water in the northern part of Napa Valley.

This report summarizes the geology and water-bearing characteristics of
geologic formations; discusses the spatial and hydrologic parameters of water—
bearing units with special emphasis on the alluvial aquifer; provides a
qualitative and quantitative hydrologic assessment of the alluvial aquifer;
discusses the quality of ground water with respect to occurrence, chemical
composition, and use; and evaluates the quality of base flow and seasonal
runoff in the Napa River.

The qualitative and quantitative hydrologic assessment of the alluvial
aquifer includes a determination of: (1) The spatial distribution of
thickness and hydraulic conductivity in the alluvial aquifer; (2) the quantity
of water presently stored in the alluvial aquifer; (3) quantities of recharge
to, and discharge from, the alluvial aquifer under given climatologic
conditions; (4) recent quantities of pumpage from the alluvial aquifer; and
(5) the response of water levels in the alluvial aquifer to specified pumping
and recharge conditions.
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The assessment of ground-water quality includes: (1) A chemical
classification of ground water; (2) a determination of the occurrence of
ground water containing high concentrations of boron and other undesirable
constituents; (3) a determination of the redistribution of ground water of
poor quality in the alluvial aquifer under specified recharge and pumping
conditions; and (4) an evaluation of ground-water quality with respect to the
use of ground water as an irrigation and domestic water supply.

The scope of this study included: (1) An evaluation of geologic and
hydrologic data for the Napa Valley area; (2) the development of a transient-
state mathematical model that adequately simulated the ground-water hydrology
of the alluvial aquifer; and (3) a model analysis to evaluate the response of
water levels in the alluvial aquifer to critical climatologic and pumping
stresses.

Previocus Work

The earliest known hydrologic work in the Napa Valleyawas an unpublished
U.5. Geological Survey inventory of '"deep" wells in 1895. Waring (1915)
cataloged the various hot springs and "health resorts'" located in the project
area in the early 1900's. More comprehensive water-resources studies were
completed by Bryan (1932) and Kunkel and Upson (1960). Interest in increased
utilization of ground water for irrigation and frost protection resulted in
ground-water investigations by the U.8. Bureau of Reclamation (1966) and the
Napa County Flood Control and Water Conservation District (1972).

Early geoleogic work was done by Osmeont (1905) and Dickerson (1922).
Mapping of the volcanic rocks, older consolidated sedimentary rocks, and
younger unconsclidated deposits was completed by Weaver (1949), Kunkel and
Upson (1960), and Koenig (1961, 1963). Crutchfield (1953) and Johnston (1948)
prepared detailed gecleogic maps of areas in the Calistoga quadrangle.

A soil survey and review of the contempeorary agricultural industry in
Napa County was issued by Carpenter and Cosby (1938). As of 1972, the
U.S. Soil Conservation Service was preparing a comprehensive report on the
soils of Napa County.
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INTRODUCTION

Well-Numbering System

The well-numbering system used by the Geological Survey in Napa Valley
shows the location of wells and springs according to the rectangular system
for the subdivision of public land. For example, in the number 9N/7W-26R2,
which was assigned to a well located near Calistoga (fig. 3), the part of the
number preceding the slash indicates the township (T. 9 N.,); the number
between the slash and the hyphen indicates the range (R. 7 W.); the digits
between the hyphen and the letter indicate the section (sec. 26); and the
letter following the section number indicates the 40-acre subdivision of the
section, as shown in figure 2. Within each 40-acre tract the wells are
numbered serially, as indicated by the final digit of the numbexr. Thus,
well 9N/7W-26R2 is the second well to be listed in the SEYSEY sec. 26,

The letter X after the section number indicates the site was located only
to the section.

Definitions of Hydrologic Terms

Aquifer: An aquifer is a formation, group of formations, or a part of a
formation that contains sufficient saturated permeable material to yield
significant quantities of water to wells and springs,

Artesian: Synonymous with confined.

Base flow: Sustained or fair weather runoff composed largely of ground-water
effluent,

Cone of depression: A three-dimensional conical depression that develops
around a pumping well, the outer boundary of which, defines the area of
influence of the well,
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Confined water: Ground water that is under sufficient pressure to rise above
the level at which it is encountered by a well, but which does not
necessarily rise to or above land surface.

Bvapotranspiration: The total water removed from an area by transpiration and
by evaporation from soil, snow, and water surfaces.

Gaining stream: A gaining stream is a stream, or reach of a stream, whose
flow 1s being increased by inflow of ground water.

Hydraulic conductivity: A measure of an aquifer's capacity to transmit water,
expressed in feet per day (fpd) or feet per second (fps).

Losing stream: A losing stream is a stream, or reach of a stream, that is
losing water to the ground-water reservoir.

pH: The negative logarithm of the hydrogen ion concentration, A neutral
water has a pH of 7; an alkaline water a pH greater than 7; and an acid
water a pH less than 7.

Permeability: Synonymous with hydraulic conductivity.

Potentiometric: A surface that represents the static head of water in an
aquifer.

Specific capacity: The discharge of a well expressed as rate of yield per
unit of drawdown, generally gallons per minute per foot of drawdown
(gpm/ft).

Specific yield: The specific yield of a rock or soil, with respect to water,
is the ratio of (1) the volume of water which, after being saturated, it
will yield by gravity to (2) its own volume.

Transmisstvity: Transmissivity is the rate of flow in feet squared per second
(ft?/s) at prevailing water temperature, through a l-foot wide vertical
strip of aquifer extending the full saturated height of the aquifer under
a unit hydraulic gradient,

Water table: The water table is that surface in an unconfined water body at
which the pressure is atmospheric, It is defined by the levels at which
water stands in wells that penetrate the water body just far enough to
hold standing water. 1In wells penetrating to greater depths, the water
level will stand above or below the water table if an upward or downward
component of ground-water flow exists.
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GEOGRAPHY

Topography

Napa Valley is a distinct topographic basin consisting of a central
valley floor with bordering foothills and mountains. Situated within the
north-central Coast Ranges, the basin is oriented generally to the northwest,
parallel to the California coastline (fig. 1). The northern part of the Napa
Valley-—about 24 miles of alluvial plain along the Napa River--is of major
interest in this investigation. Mountain ranges surround the valley on three
sides and include the Mayacmas Mountains to the north and unnamed sections of
the Coast Ranges to the east and west. The bordering mountains are, for the
most part, steep and brush covered. Peaks in the surrounding mountain ranges
have elevations ranging from less than 1,000 feet to more than 4,000 feet.
The southern border of the project area was arbitrarily placed across the Napa
Valley in the vicinity of Oak Knoll Avenue (fig. 3).

The approximately 60 square miles of alluvial plain in the project area
slope gently from the periphery of the valley toward the Napa River. The
plain is less than a mile wide at the northern end of the valley, but
gradually broadens to a width of about 3% miles in the vicinity of OQak Knoll
Avenue. The elevation of the valley floor drops from 343 feet at Calistoga
to about 50 feet near the Napa River at Oak Knoll Avenue.
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The basin is drained by the Napa River and its principal tributaries;
Conn, Dry, Sulphur, Rector, and Miil Creeks. The Napa River is incised within
steep banks of alluvium, as are the lower parts of the principal tributaries.
The tributary streams are, with few exceptions, intermittent under most
climatological and water-use conditions. The Napa River is perennial except
during years of less than normal rainfall. At present (1972) a significant
part of the low flow of the Napa River is water discharged from municipal
sewage-treatment plants at Calistoga and St. Helena. Controlled releases of
water are made to downstream users from Lake Henmessey on Conn Creek.

Climate

The climate in Napa Valley is characterized by warm, dry summers and
cool, moist winters. Most of the annual precipitation occurs as rain that
falls during the winter and early spring months. The distribution of this
precipitation is dependent upon the topography and the prevailing winds.
Precipitation generally increases with increases in topographic elevation.
Most of the rain comes with southwesterly winds and falls in a zone of high
rainfall extending south to north along the slopes of the bordering western
mountains. A less pronounced zone of high rainfall extends similarly along
the slopes of the eastern mountains, but the precipitation is not as great
there due to the generally lower elevations. The area of highest rainfall
occurs at the northern end of the valley where the eastern and western
rainfall zones join and are influenced by rain-bearing winds coming through
wind gaps in the viecinity of Calistoga.

Rainfall data are available from U.S5. Weather Bureau Climatolegical Data
for California and from Kunkel and Upson (1960). For purposes of this report
the rainfall record at St, Helena is considered most representative of annual
precipitation throughout the project area, and references to rainfall or
precipitation amounts refer to this record, The mean annual precipitation at
St. Helena over the period of record 1906~70 is 33.5 inches. The standard
deviation is 11.3 inches and the skew coefficient is 0.49. The median annual
precipitation at St. Helena was 30.6 inches, or very near to the mean value,
The small difference between mean and median values and the correspondingly
small skew coefficient indicate that a frequency distribution of the annual
rainfall at St. Helena will be generally symmetrical about the mean. Thus,
for purposes of this report, rainfall is assumed to be normally distributed.

Table 1 shows the probability of exceeding, in any water year, the given
amount of rainfall at St. Helena along with the probability that this rainfall
will be exceeded for 2 years, consecutively, These probabilities are based
on the assumption that values of annual rainfall at 3t. Helena are normally

distributed, mutually exclusive, and independent. |

;
%
]
:
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TABLE 1l.--Probabtility that given amounts of annual rainfall at St, Helena
will be exceeded in 1 and 2 water years, consecutively

Annual rainfall at

Probability that annual
rainfall at St. Helena

Probability that annual
rainfall at St. Helena
will be exceeded in

St. Helena will be exceeded in any 9 .
. consecutive
(inches) water year
(percent) water vyears
(percent)
10 98 96
15 95 90
20 88 77
25 77 59
30 62 38
35 45 20
40 28 8
45 15 2
50 7 .5
55 2 .0
60 1 .0
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Variations in annual rainfall for a single station within the project
area can be very large. For example, only 12 inches of precipitation was
recorded at St. Helena during the 1924 water year, whereas 59 inches was
recorded during the 1914 water year.

Significant temperature variations also occur in the project area,
largely as a result of the uneven topography. The lower valley troughs and
the higher elevations of the surrounding mountains are generally cooler in the
summer, and have the lower winter temperatures., The foothills and the alluvial
plain are generally warmer, having a frost-free season at least a month longer
than the colder zones. The less extreme temperatures in these areas result
partly from the thermal insulating properties of night and morning fog blown
in from 8an Pablo Bay. This fog, common during all seasons of the year,
decreases the amount of heat received from the sun in summer and decreases
radiation from the earth in winter. The mean annual temperature of the
project area is about 60°F (15.5°C); there is a seasonal variation about this
mean of approximately #30 degrees. Temperature extremes of 115°F (46°C) and
10°F (~12.0°C) have been recorded at St. Helena.

During the winter months, temperatures below freezing (32°F or 0°C) occur
infrequently. The average frost-free season in the valley proper spans
250 days from March 18 to November 22, This time period wvaries considerably,
however, from year to year and from place to place within the valley. For
example, frost has cccurred at Napa as late as May 26 and as early as
October 12. The period from March 15 to May 15 is especially critical to the
grape industry because a frost at this time of year seriously reduces crop
yields. Statistical information concerning the severity, distribution, and
occurrence of frost periods is available from the Napa County Flood Control
and Water Conservation District (1972).

GEOLOGY

The geologic formations in the project area were mapped by Weaver (1949),
Taliaferro (1951), Kunkel and Upson (1960), and Koenig (1961, 1963). A brief
description of the geclogic formations, their history, their relation to one
another, and their water-bearing properties is considered sufficient for
purposes of this report. More detailed information may be obtained in the
references cited above.

The floor of the Napa Valley consists of a relatively thin cover of
alluvium of Quaternary age overlying a thick section of Sonoma Volecanics of
Pliocene age, consolidated sedimentary rcocks of Cretaceous age, sedimentary
and metamorphic rocks of the Franciscan Formation, and ultrabasic plutonic
rocks and serpentine of Jurassic age. As shown in figure 3, the Sonoma
Volcanics and the older sedimentary, metamorphic, and ultrabasic rocks crop
out in Napa Valley and constitute the bedrock in the project area.
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Geologic History

The geologic activities that have had the most direct bearing on the
hydrelogic system of present-day Napa Valley began during the Miocene epoch.
In early and middle Miocene time, the area now known as Napa Valley was part
of a structural depression occupied by the Miocene sea, During that time,
severe erosion from land masses which bordered the sea caused thousands of
feet of sediment to be deposited in the depressiom.

During late Miocene and early Pliccene time, a general uplift occurred
and the Miocene sea regressed. The Napa Valley area probably was above sea
level during most of early Pliocene time and was modified by crustal
meovements, volcanic activity, and erosion., Large areas of the uplifted marine
deposits were blanketed by pumice and volcanic ash or covered by flows of
basalt, andesite, and rhyolite. In quiet periods between the volcanic
episodes, stream valleys and topographic depressions were partly filled with
deposits of gravel, sand, and clay, and diatomaceous deposits were formed in
fresh or brackish-water lakes. In middle and late Pliocene time, volcanic
activity increased and large areas were covered by pumice, welded tuff, and
flows of primarily rhyolitic composition.

In early Pleistccene time the region was again uplifted and subjected to
extensive erosieon. During this time several oscillaticns of the sea level,
accompanied by crustal movements, placed the land surface alternately above
and below water. With each of these oscillations, the hydraulic gradients of
streams draining the Napa Valley area were altered and readjusted. Stream
channels shifted, gradients were changed, and sediments were depesited and
ercded at varying rates., Hence, local deposits of early Quaternary age in
Napa Valley are highly wvariable with respect to their lithology, thickness,
and hydrologic properties. In middle Pleistocene time a general downwarping
of the Napa Valley and surrounding areas forced the streams draining the basin
to make further adjustments,

The general topographic ferm of the present-day Napa Valley area is the
result of erosion and deposition that has taken place since the middle
Pleistocene downwarping and the last great sea-level rise that occurred
following the end of the last lce Age.

Geologic Units and Their Water-Bearing Properties

For this report, the geclogic units of the Napa Valley area have been
divided into ultrabasic rocks of Jurassic age; the Franciscan Formation and
its metamorphic equivalents of Jurassic and Cretaceous ages; consolidated
sedimentary rocks cof Cretaceous age; Sonoma Volcanics of Pliccene age; and
alluvium of Quatermary age. Figure 3 shows the areal distribution and relative
ages of the geologic units.
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Ultrabasic Rocks

The ultrabasic rocks of Jurassic age include serpentine, peridotite,
dunite, pyroxenite, and minor amounts of silica-carbonate rock derived from
alteration of serpentine. The rocks occur as lenses, sheets, and irregularly-
shaped masses within, or along, the boundaries of Jurassic equivalents of the
Franciscan Formation. The serpéntine masses probably were formed by
alteration of original igneous intrusive material. Chemical analyses of the
serpentinized intrusions (Bailey, Irwin, and ‘Jones, 1964) indicate that the
rock is composed of almost equal parts of silica and magnesium with residual
amounts of other rock-~forming minerals. These rocks are poorly permeable and
not important as a source of water supply.

Franciscan Formation

The Franciscan Formation of Jurassic and Cretaceous ages is a heteroge-
neous assemblage of graywacke, altered volcanic rocks and associated
metamorphic rocks, shale, chert, limestone, and conglomerate. In the Napa
Valley area, the Franciscan Formation is chiefly conscolidated graywacke and
shale with minor amounts of greenstone, chert, and conglomerate. All of the
units have been more or less metamorphosed and altered by pronounced changes
in the physical and chemical envircnment in which the recks originated.

Chemical analyses of the sandstone and shale of the Franciscan Formation
(Bailey, Irwin, and Jones, 1964) indicate that silica and aluminum are the
dominant constituents, followed by iron, magnesium, and calcium, respectively.

Except where fractured or deeply weathered, the Franciscan Fermation is
poorly permeable. Wells penetrating the rocks may yield enough water for
minimum domestic or stock reqiirements but the water may be of poor quality
for domestic uses.

Conscolidated Sedimentary Rocks of Cretaceous Age

The consolidated sedimentary rocks of Cretaceous,age are chiefly mudstone
and siltstone with minor beds of thin-bedded sandstone. The rocks are well
consolidated and poorly permeable. Where penetrated by wells, they yield -
small quantitles of water that may be sufficient for minimum domestic or stock
requirements but the water may be too mineralized for human consumption.
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Yield of Wells Tapping the Consolidated Sedimentary Rocks of Cretaceous
Age, the Franciscan Formation, and the Ultrabasic Rocks

Logs of wells and pump-test information supplied by drillers, pump
companies, and land owners indicate that the consolidated sedimentary rocks of
Cretaceous age, rocks of the Franciscan Formation, and the ultrabasic rocks
generally yield small quantities of water to wells., However, significantly
larger quantities of water may be obtained from highly fractured or deeply
weathered zones. Well-test information from 36 wells drilled into these rocks
show an average yield of 19 gpm (gallons per minute} with most wells yielding
10 gpm or less. Most of the well tests for which both yield and drawdown
information are available show a specific capacity less than or equal to
0.1 gallon per minute per foot of drawdown.

Sonoma Volcanics

The Sonoma Volcanics constitute a thick and highly variable series of
volcanic reocks including andesite, basalt, and minor rhyolite flows with
interbedded and discontinuous layers of tuff, tuff breccia, agglomerate and
scoria. Redeposited tuff and pumice, diatomite, diatomaceous mud, silt, sand,
and gravel, and a prominent body of rhyolite flows and tuff with some obsidian
and perlitic glass are also included in this group of rocks,

Redeposited, water=-laid pyroclastic materials, diatomite, silt, sand,
and gravel are exposed in roadcuts along the Silverado Trail east and
southeast of St. Helena. In the vicinity of Calistoga, prominent bodies of
rhyolite and rhyolitie tuff have been altered by hydrothermal processes to a
hard, dense, fine-grained rock. Thin-section and X-ray diffraction analyses
indicate that the altered rhyelitic rocks now consist mostly of gquartz and
kaolinitic and montmorillonitic clays.

Well~test information from 140 wells tapping the Sonoma Volcanics show
an average yield of 32 gpm and an average specific capacity of 0.6 gallon per
minute per foot of drawdown.

pa

Alluvium

In this report, deposits described as alluvium or as the alluvial
aquifer, include the older alluvium, terrace deposits, older alluvial-fan

deposits, and younger alluvium as mapped and described by Kunkel and Upson
(1960 .
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The alluvium underlies and forms the floor of Napa Valley and consists
mostly of lenticular, unconsolidated, poorly sorted, and imperfectly bedded
deposits of gravel, sand, silt, and clay. Individual lenses of gravel, sand,
and clay generally are not more than 10 feet thick but may extend laterally
over large areas.

The floor of the Napa Valley is formed mainly by the flood plains and
channels of the Napa River and its tributaries. Mechanical analyses by
Carpenter and Cosby (1938) show that flood-plain materials consist mostly of
silt and clay with a small percentage of gravel and sand. Channel deposits
were shown to consist mostly of sand and gravel,

The yield of wells tapping the alluvium ranges from about 50 gpm to
about 3,000 gpm depending on the number and thickness of gravel and sand
lenses penetrated at the particular well. Well~test information supplied by
drillers, pump companies, and land owners for 100 wells perferated in the
alluvium indicate that this unit is by far the best aquifer in the preject
area. The average yield of these 100 wells is about 220 gpm and the average
specific capacity is about 10 gallons per minute per foot of drawdown.

Geothermal Activity

Ceothermal activity, in the form of "geyser" wells, hot springs, and
wells that discharge warm to hot water, occurs at several places in the
project area. Ground water asscciated with geothermal activity is termed
"hydrothermal® because the water temperature is unusually high. A standard
definition (White, 1957) is used in this report and states that water at a
temperature cf 5°C or more above the mean annual temperature ci the
surrounding environment is cconsidered hydrothermal. Thus, for the project
area, a well or spring containing water at a temperature equal to, or greater
than, 20.5°C (69°F) is said to yield hydrothermal water.

The most notable occurrence of hydrothermal water in the prcject area
is in the vicinity of Calistoga. Xunkel and Upson (1960) reported that
several wells in sec. 26, T. 9 N., R, 7 W. periodically discharged hot water
and steam in the manner of a geyser. Health resorts featuring hot springs
ané hot mineralized water have been developed near wells 9N/6W-21M3 and
9ON/7W-26R1, 2, (fig. 3). Most wells in the Calistoga area that contain
hydrothermal water penetrate confined or semiconfined aquifers and many of
these wells flow at the land surface. Drillers' logs indicate that "cool”
water occurs at shallow depth throughout most of the Calistoga area; however,
at depths ranging from 30 to 100 feet below land surface drillers generally
encounter confined, hydrothermal water. Water temperatures in the deeper
wells are reported to range from 29.5°C (85°F) to 120°C (248°F). Hydrothermal
water and artesian conditions also occur in wells south and east of Calistoga
in T. 8 N., R. 6 W., secs. 3, 4, 9, and 25 and in the Rutherford-Oakville area
in T. 7 N,, R. 5 W., secs. 3, 14, 15, 25, and 26.

Figure 3 shows the location of wells that yield hydrothermal ground water.
Table 4 shows chemical analyses of water samples taken from wells that yield
hydrothermal water.
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GROUND-WATER HYDROLOGY

Ultrabasic Rocks, Franciscan Formation, and Sedimentary Rocks of
Cretaceous Age

The ultrabasic rocks, Franciscan Formation, and the sedimentary
Cretaceous rocks are saturated below the water table, but yield very little
water to wells. This restricted ability to yvield water to wells results from
a very low average hydraulic conductivity which, for these rocks, 1s probably
on the order of 10~% fpd (feet per day) or less. Ground-water flow patterns
in these units generally conform to the topographic slopes except where
interrupted by faults or other barriers that impede ground-water movement.

The few well records available indicate that confined conditions occur locally
within this group of rocks.

Sonoma Volcanics

The tuff breccia, scoriaceous material, and sedimentary deposits that
compose a relatively small part of the Sonoma Volcanics generally are more
perneable than the older ultrabasic, Franciscan, and sedimentary Cretaceous
rocks and yield, on the average, greater quantities of water to weélls. The
"hydraulic conductivity of the breccia, scoria, and sedimentary deposits is
probably on the order of 10~% to 10™3 fpd. Other units of the Sonoma
Volcanics, most notably the andesitic, basaltic, and rhyolitic flow rocks and
the hydrothermally altered material, yield little water to wells and probably
have a hydraulic conductivity on the order of 10-% fpd or less.

Water in the Sonoma Volcanics commonly is confined, though few wells
penetrating this unit actually flow at land surface. Of the wells that do
flow, most are located in the Calistoga area and the majority of these
discharge hydrothermal water (fig. 3, table 4). Density differences between
the hydrothermal water and the cooler ground water are caused by high
subsurface temperatures and pressures and probably contribute to the upward
movement of hydrothermal water and to the potentiometric heads observed at
flowing, hot-water wells and "geyser" wells in the Calistoga area. On the
other hand, the relation of depth to the occurrence of confined, hydrothermal
water in wells in the Calistoga area (p. 15) suggests that the occurrence of-
hydrothermal water may be associated with a confining zone.? The fact that
flowing wells, discharging hydrothermal water, occur in the project area is
probably due to the combined influence of a local confining zone and the
geothermally induced density differences of ground water,

1A possible mechanism for the development of such a confining zone in
hot-water dominated, hydrothermal systems is described on page 53,
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Intermittently flowing wells in the Sonema Volcanics that do not
discharge hydrothermal water are located in sec. 16, T.7 N., R, 5 W, and in
secs, 6 and 7, T. 8 N,, R. 6 W,

Alluvium

Spatial and Hydrologic Properties

The alluvium is by far the best aquifer in the project area and is
locally capable of providing water to wells at rates of more than 3,000 gpm.
The average hydraulic conductivity of the alluvium, as determined from
drillers' logs and from specific.capacity data ranges from 10 to more than
100 fpd, depending on the percentage of sand and gravel in the alluvial
deposits. The distribution of sand and gravel is irregular and variable but,
as indicated in figure 4, the average values of hydraulic conductivity follow
a general pattern) increasing from north to south and from the peripheries of
the valley toward the Napa River. Thus, along any section that crosses the
valley, the average hydraulic conductivity near the Napa River is virtually
always the highest, and ranges from approximately 40 fpd near Calistoga to
more than 110 fpd near Oak Knoll Avenue.

Except for small localized areas of semiconfinement, water in the
alluvium is unconfined and moves under a natural hydraulic gradient that
conforms in a general way to the surface topography. However, wells in the
alluvium ranging in depth from 10 to 56 feet flow continuously or seasonally
in sees. 22, 23, and 26, T.7 N., R. 5 W. Most of these wells contain confined,
hydrothermal water similar to wells in the Calistoga area, and the high
potentiometric heads are probably the result of geothermally related phenomena
such as described on page 16.

The thickness of the alluvium increases progressively from north to
south, and from the periphery of the valley toward the Napa River. TFigure 5
shows that the thicker sections of alluvial materials are beneath the Napa
River and its major tributaries. The alluvium nearly everywhere thins toward
the edges of the valley, except in the area immediately east and southeast of
St. Helena. Here the thicker sections of alluvium occur at the eastern edge
of the valley and abut directly against redeposited material of the Sonoma
Volcanics. Also, a thick section of alluvium abuts the Soncma Volcanics that
form the Yountville Hills.

Kunkel and Upson (1960, table 8) used specific-yield values that ranged
from 5 to & percent to estimate the volume of water in the alluvial aquifer.
Because most of the values were in the 6-percent range in the areas of concern
to this report, that value was used in conjunction with historical water-level
data and estimated aquifer thicknesses (fig. 5) to determine that, as of 1972,
the available quantity of water in the alluvial aquifer of northern Napa
Valley was about 190,000 acre-feet,
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Recharge and Discharge

Recharge te the alluvium occurs by infiltration of rain, percolation from
streams, and subsurface inflow from older-rocks. Discharge from the alluvium
occurs by evapotranspiration, ground-water flow to the Napa River, pumping
from wells, and subsurface outflow across the southern boundary of the project
area,

At the present time (1972), the Napa River is a gaining stream and
contributes little recharge to the water table. Even during yvears of limited
rainfall, when the river flows intermittently, water is discharged from the
aquifer in those reaches where the river is flowing and water recharges the
alluvium in reaches where the river chanmel is dry; thus, net recharge to the
alluvial aquifer is negligible.

Subsurface outflow occurs across the southern boundary of the project area
as underflow in the alluvial deposits beneath and directly adjacent te the Napa
River and is considered to be relatively constant over time, Using Darcy's
law, known values of the hydraulic gradient, and estimated values of hydraulic
conductivity, the subsurface discharge is calculated to be between 1 and 2 cfs
(cubic feet per second). Subsurface inflow along the periphery of the valley
is insignificant except in the area east and southeast of St. Helena. Here,
relatively permeable redeposited volcanic materials abut thick sections of
alluvium and provide an‘estimated constant inflow to the alluvial aquifer of
0.50 cfs.

Fluctuation of Water Levels and Streamflows and the Response of
Water Table and Streamflows to Annual Rainfall

Historically, ground-water levels and streamflows in the Napa Valley have
varied considerably from season to season and from year to year and have been
most critically influenced by winter and early spring precipitatiom. Seasonal
fluctuations of the water table and seasonal changes in streamflows are
relatively large because of large seasonal variations in rainfall.
Consequently, streamflows and ground-water levels are highest in the spring,
decline progressively through the summer and autumn, and are lowest before the
onset of winter rains.

-l otk e s iy
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Fluctuations of the water table and total streamflows from water year to
water year are also directly dependent upon rainfall. During most water years,
rainfall is sufficient to meet soil-moisture requirements and to replace
ground water lost by pumping and by natural discharge. During years of
limited rainfall, however, soil-moisture requirements are not met, some
depletion from ground-water storage OCCULS, and surface runoff and ground-water
discharge to the Napa River are reduced. Several consecutive dry years in
succession would aggravate the problem of decreased streamflows to a degree
commensurate with the length and severity of the drought and the amount of
ground-water pumping. During years when rainfall is significantly below
average, there may be no flow in the Napa River during most of the summer and
autumn months. If significant storage depletion occurs as the result of
pumping during a dry period and if the water is replaced as a result of
recharge during a subsequent wet period, the total discharge of the Napa River
at Oak Knoll Avenue during the wet period will be reduced by the amount of
storage gained after flow begins.

Water-level data indicate that during the last 42 years (1929-70)
seasonal and annual water-table fluctuations caused by periods of below
average rainfall and pumping from wells have not exceeded 30 feet.

Water—table response to annual rainfall is a reflection of the annual
recharge to the aquifer and indicates the ability of the aquifer to receive
further recharge. The three curves in figure 6 show annual water—table
recovery in three observation wells in the alluvium plotted against total
annual rainfall for the same year. The graphs show that annual recharge to
the water table is sensitively controlled by total annual rainfall up to a
threshold value of 35 to 40 inches at 5t. Helena. Beyond this amount,
significant increases in rainfall do mot cause a corresponding recovery of
water levels, and the excess rainfall becomes rejected recharge. Consequently,
the threshold value of 35 to 40 inches indicates the average annual rainfall
required at S5t. Helena to meet soll-moisture requirements and to replace
ground-water storage previously depleted as a result of pumping and natural
aquifer discharge.

Several wells some distance from the Napa River and the three wells for
which the general response curves (fig. 6) were calculated, indicate that
long-term rainfall trends rather than annual rainfall may influence water-—
table response for a particular water year. For example, several consecutive
years of rainfall well below the threshold value, followed by a year of
rainfall well above the threshold value, can produce a water~table response
for the last year considerably above that indicated by the general response
curve. Similarly, several comsecutive years of rainfall above the threshold
value can produce a water-table response for the last such year comnsiderably
below that indicated by the response curve. Such extreme variations in
precipitation and recharge have influenced water-table response through the
years. However, repetition of precipitation-recharge conditions has also
occurred, and the response data generated from these events, coupled with long-
term rainfall and water-level records, were used to damp the influence of
extreme climatologic variations on the water-table response curves. Thus, the
curves do define valid relations and become a useful aid in estimating
precipitation-recharge relations.
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FIGURE 6.--WATER-TABLE
RESPONSE CURVES,

I% FEET

E,

ECOVERY OF WATER TA3L:

L RE

AIRNLGA

25

20

30

25

20

15

10

20

15

10

Well, 78/5W-1682
Depth, 232 ft
Elevation, 155 ft

1961-620y 6065 ¢y 1968-69
196970
- O 1941~52
1949-360¢, 195¢-51
1967-68 1962-53

1965-66

2063640

Well, 6M/4W-17Al
Depth, Z30 ft
Elevation, 67 ft

(O1946-67

194930 106566
0O LO65-66

C1959-50

C1867-68
Dyg5a50
136364
Well, GM/AM-22P2
Depth, 50 ft J—
Elevation, 42 ft
1926-27 Q)

1940-41

1936-370) 183536
Q193435
©1929-30
1930-31
0 10 20 30 40 50 60 70

ANRUAL PRECIPITATION AT ST. HELENA, XN INCHES




e

GROUND-WATER HYDROLOGY 23

Only three response curves are shown in figure 6 because sufficient long-
term water-level data were not available for other observation wells.
However, comprehensive water-level data for short periods of record from
Bryan (1932) and Kunkel and Upson (1960) indicate that the magnitude of water-
table response to annual rainfall generally is the same in most parts of the
alluvial aquifer. Thus, the "threshold" values shown in figure 6 can be
extrapolated to most of the project area. The exception to this rule is in
the narrow part of the alluvium north of St. Helena, near Barro, where aquifer
geometry and the requirements of flow continuity maintain high ground-water
levels and dampen response to rainfall.

Total annual stream discharge from the project area is also directly
dependent upon annual rainfall. This relation is indicated by the curves in
figure 7 where the total annual streamflow for Conn Creek, Dry Creek, and the
Napa River is plotted against total annual rainfall at St. Helena. These
curves indicate that the annual discharge of tributary streams decreases with
decreasing rainfall and becomes negligible when annual rainfall at St. Helena
is 20 inches or less.

Relation of Annual Recharge to Annual Rainfall

Subsurface inflow was discussed previously {(p. 20) and is considered to
be nearly constant over time. Recharge to the alluvial aquifer from rainfall
and streamflow, on the other hand, is not independent of annual precipitation;
in fact, recharge amounts vary considerably when annual rainfall is less than
the thresheld value (fig. 6).

For example, net annual rechargel to the alluvial aquifer from
percolation of rain is estimated to be 3 inches per unit area during water
years when the threshold value of rainfall is equalled or exceeded. This
recharge is progressively reduced when rainfall departs megatively from the
threshold value, and it probably becomes virtually zerco during water years
when total rainfall at St. Helena is less than 12 inches.

Net recharge from streamflow is similarly dependent on annual rainfall.
Most of this recharge is derived from streams tributary to the Napa River and
occurs near the valley margins where the tributary flows leave the older,
impermeable rocks and pass over permeable channel deposits in the alluvium,
Net annual recharge from streamflows is at a maximum when annual rainfall
equals or exceeds the threshold value, becomes progressively less when rain-—
fall is less than the threshold value, and for most years probably is
negligible when annual rainfall at St. Helena is 20 inches or less.

lNet recharge to the alluvium is defined as the total amount of water
recharged to the water table minus the losses from the water table attributed
to evapotranspiration.
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Ground-Water Pumpage

Faye (1972) calculated the TABLE 2.--Calculated agricultural
annual agricultural use of ground pumpage from the alluvial aquifer
water in the project area from in northern Napa Valley for water
power records for the years years 1964-70 (Faye, 1972)
1964~70 (table 2). Domestic use

s . Water Pumpage
of ground water in the project (acre-feet per year)
area for the same period 1is Jeat 2 z
estimated to have been 300 acre- 1964 4,500
feet per year. Annual agricul- 1965 4,050
tural pumpage for the 1964-67 1966 4,650
period (table 2) varied inversely 1967 3,300
with the rainfall at St. Helena 1968 5,150
After 1967, however, annual 1969 5,600
pumpage increased significantly 1970 5,700

and no longer varied in a way
sensitive to rainfall. The
1967-70 period coincides with the increasing use of ground water to provide
frost protection for vineyards. Thus, future ground-water withdrawals
probably will reflect the length and severity of spring frosts and the amount
of acreage devoted to vineyards.

Definition of Steady~-State and Transient-~State Conditions
in the Alluvial Aquifer

The flattening of the water—table respomnse curves in figure 6 indicates
that the distribution of ground-water levels in the alluvial aquifer is about
the same during those water years when rainfall equals or exceeds the
threshold value. A statistical evaluation (table 1) of the rainfall record
at St. Helena indicates that the threshold value of rainfall has a recurrence
interval of less than 3 years. On the average, then, approximately the same
distribution of water-table elevations, and, by inference, the same quantities
of aquifer recharge and discharge, occur throughout the alluvial aquifer every
3 years. Thus, for purposes of this study, steady-state conditions are said
to occur in the alluvial aquifer during those yeatrs when rainfall equals or
exceeds the threshold value {(p. 21). The quantities of water recharged to,
and discharged from, the alluvial aquifer during those years and the spring
water-table surface that develops as a result of that recharge and discharge
are said to define those steady-state conditions.
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The fact that long term, water—table elevations in the alluvial aquifer
are generally static indicates that very little storage depletion or storage
accumulation has occurred with time. Thus, in order to satisfy continuity,
net discharge? from the alluvial aquifer must equal net recharge when steady-
state conditions prevail.

Rainfall and water-level records indicate that steady-state conditions
occurred in the alluvial aquifer during the 1963 water year., Using
unpublished water-level data and estimated quantities of recharge and
discharge, a water-level contour map for the spring of 1963 (fig. 8) was
prepared and a ground-water budget (table 3) was computed. The ground-water
budget and the water-level contour map are considered representative of the
water body in the alluvial aquifer during most of the 1929-70 period.

Separation of the streamflow hydrograph into quantities of base flow and
surface runoff for the Napa River at Oak Knoll Avenue indicates that the
average ground~water discharge to the Napa River and subsequently out of the
project area, during the 1963 water year was 18.0 cfs. Net pumpage of ground
water during that water year was estimated to have been 4.0 cfs, after
allowing for an estimated 10 percent irrigation return flow. Subsurface
outflow across the southern boundary of the project area was estimated to be
1.5 cfs (p. 20). Thus, the total average net discharge from the alluvial
aquifer for 1963 water vear is computed to have been 73.5 cfs, and is
considered to be the steady-state discharge from the project area.

Net recharge from direct rainfall penetration is estimated to be 3 inches
per unit area during periods when the total rainfall at St. Helena eqﬁals or
exceeds the threshold value. Rainfall thus contributes about 12.5 cfs of net
recharge to the alluvium under steady-state conditions. MNearly all the
remaining 11.0 cfs of net recharge required to maintain steady-state ground-
water conditions is contributed by tributary streams along the periphery of
the valley.

“Net discharge is defined as all water discharged from the saturated
zone except evapotranspiration.
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Even though steady-~state conditions generally have prevailed in the
project area during the past 40 years, the rainfall record indicates that dry
pericds have occurred during which the annual rainfall was less than the
threshold value for several consecutive years. During these periods, steady-
state conditions did not prevail in the alluvial aquifer, some storage
depletion occurred, and in extreme cases--most notably during the 1930 and
1931 water years—-the Napa River did not flow for a considerable period of
time. At the end of such periods, the water-level contours were generally
20 to 30 feet below steady~state levels. For this study, whenever rainfall
at S5t. Helena is significantly below the threshold value for several
consecutive water years, ground-water conditions are defined as undergoing
change and a transient-state situatiom is said to prevail. Water-level
contours in, and quantities of retharge to and discharge from the alluvial
aquifer under transient-~state conditions are defined as transient-state
parameters,

Bryan (1932) reported water-level records and streamflow hydrographs for
1929-32 water years, during which a total of 77.1 inches of rainfall was
measured at St. Helena. Transient-state conditions prevailed throughout that
period, most notably from the spring of 1930 through the summer of 1931.
Water-level contours at the beginning and end of this period are shown in
figures 9 and 10. Figure 9 shows that in the spring of 1930, water levels
were 5 to 10 feet below steady-state water levels (fig. 8). Figure 10 shows
that in June of 1931, water levels were generally 15 to 25 feet below steady-
state levels (fig. 8).

The perlod April 1930 to June 1931 is considered most representative of
transient-state conditions as defined in this report, and will henceforth he
referred to as the transient period. Separation of streamflow hydrographs
for base flow and surface runoff indicates that from April 1930 to June 1931,
the base flow of the Napa River averaged 10.5 cfs. No flow was recorded in
the Napa River at Oak Knoll Avenue from June 5 to November 26, 1931, The
total ground-water withdrawal from the alluvial aquifer during the transient
period was estimated tc be 3,700 acre-feet. This amount was about
200 acre-feet more than the annual average withdrawal rate of 3,000 acre-feet
reported by Faye (1972) as representative of this period. The difference
reflects an estimated increase in the use of ground water to supplement
deficient rainfall. Bryan (1932) indicated that during the transient period
approximately 1,100 acre~feet of base flow was diverted from the Napa River
and from Conn Creek for irrigation purposes upstream from Oak Knoll Avenue.
Thus, the total net discharge from the alluvial aquifer during the
transient period was estimated to have been 18.0 cfs, after allowing for an
estimated 10 percent irrigation return flow and assuming that subsurface

discharge across the southern boundary of the project area remained unchanged
at 1.5 cfs,
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Recharge to the alluvial aquifer in the transient period occurred during
seasonal rains of the 1931 water year when approximately 18 inches of
precipitation was measured at St. Helena. Relating this annual precipitation
to the water-table response curves in figure 6, indicates that total
recharge to the water table for the 1931 water year was 1l to 16 percent of
the steady-state value, Considering that evapotranspiration from an
unusually low water table was minimal, the net recharge to the alluvial
aquifer during the transient period was estimated to be 14,5 percent of the
steady-state recharge, or 3.6 cfs. Net recharge to the water table from
streams tributary to the Napa River is estimated to be zero when annual rain-
fall at St. Helena is 20 inches or less. Thus, the total net recharge during
the transient period was estimated to consist of 0.5 cfs of subsurface inflow

and 3.1 cfs of direct infiltration of rainfall. Table 3 summarizes the steady~

state and transient-state water budgets for the alluvial aquifer,
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Unpublished data from Califcrnia

FIGURE 8.--CONTINUED, Department of Hater Resources

TABLE 3.--Water budgets for steady-state and tronsient-state conditions in the
alluvial aquifer of northern Napa Valley

Steady—~state conditions Transient-state conditions
Discharge Recharge Discharge Recharge
(cfs) (cfs) (cfs) (cfs)

Base flow 18.0 Rainfall 12.5 Base flow in 10.5 Rainfall 3.1

in Napa Napa River
River
Net pumpage 4.0 Tributary 10.5 Net pumpage 6.0 Tributary 0
streams streams
Subsurface 1.5 Subsurface .5 Subsurface 1.5 Subsurface .5 :
outflow inflow outflow inflow
Total 23.5 23.5 18.0 3.6

Gross change in storage = 0 cfs Gross change in storage = 14.4 cfs
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MATHEMATICAL SIMULATION OF THE ALLUVIAL AQUIFER

Discussion of the Mathematical Model

The linear mathematical model used in this study is an expression of
two~dimensional flow through peorous media in the form of a computer program
designed to simulate the response of an unconfined aguifer to constant rates
of recharge or discharge. A detailed discussion of model theory and the
analytical approach to model development is given in Pinder and Bredehoeft
(1968).

A mathematical model, such as the one mentioned above, is an idealized
representation of a ground-water system and is designed to describe, in
concise quantitative terms, the response of the aquifer system to various
conditions of stress. Such a quantitative response is necessary for even a
general understanding of the complex hydrologic relations that occur in an
aquifer system and it facilitates a description of the combined influences
that climate, geclogy, hydrology, and man have on a ground-water basin.

Hydrologic relations are seldom simple and, generally, cannot be exactly

"described. Model simulation, therefore, requires assumptions and

approximations that simplify conditions in the so-called 'real world." Models
are only as accurate as the assumptions used in their construction, and these
assumptions should be kept in mind when model results are evaluated. The
simplifying assumptions used in the model designed for this study are:

1. The alluvial aquifer is the only significant source of ground water;

2. Ground water occurs under water-table {unconfined) conditions;

3. The hydraulic head in the aquifer and the thickness, hydraulic
conductivity, and specific yield of deposits are areally
distributed and sufficiently uniform that each of these parameters
can be represented by an average value per unit area;

4, Values for specific yield do not change with time;

5, Within the alluvial aquifer, vertical flow components are negligible
compared with horizontal flow components; and

6. Recharge and discharge occur at constant rates over specified periods
of time.
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Before the model can be used to predict future ground—-water levels, the
model parameters used to describe the zlluvial aquifer must be verified and
checked against known geologic and hydrolegic data. When the model-generated
water levels for a particular set of conditions approximate the historic water
levels within some predetermined limit of accuracy, the model is considered
verified and ready for use in predicting future ground-water levels under
varicus patterns and rates of pumping.

For this study, a uniform rectangular grid network of 35 rows and
27 columns was superposed on a plan view of the alluvial aquifer. IEach unit
area, or node, represents 6,750,000 square feet or nearly 155 acres. Model-
control peints were designated at the center of each node. A model boundary
was then placed on the grid by tracing along the individual rectangular areas,
or nodes, where they approximated the alluvial contact described in figure 3.
The grid network, model boundary, alluvial contact, and other elements used in
the model analysis are shown in figure 11. All hydrologic parameters
communicated to, or computed by, the model were referred to the various nodes
in units of feet and seconds. An individual node is designated by the number
of the row and column. For example, the tenth node of the fifth row is
designated (5-10).

At each node the following information was recorded:
1. The size of the grid interval, 1,500 x 4,500 feet;
2., Initial hydraulic-head values in the alluvial aquifer, in feet;
3. Elevation of the base of the alluvial aquifer, in feet;

4, Hydraulic-conductivity values for the alluvial aquifer, in feet
per second;

5. Specific-yield values for the alluvial aquifer;
6. Recharge or discharge rates, in cubic feet per second, at each

node designated as a recharge or discharge point. Negative
values indicate a recharge point.
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gimulation of Steady-State and Transient-State Conditions in the
Alluvial Agquifer

For this study, steady-state and transient-state conditions in the
alluvial aquifer were simulated using the Pinder—-Bredehoeft digital model
and the assumptions discussed earlier. Net recharge to the model aquifer
was simulated by postulating recharge wells at appropriate nodes; a constant
rate of vertical recharge was postulated at every node in order to simulate
infiltration of rainfall to the water table. Data for pumping rates at
individual wells were unavailable. Comnsequently, total net discharge from
the aquifer under beth steady-state and transient-state conditions was
assumed to have occurred as flow to the Napa River and subsurface flow out
of the area. The Napa River was simulated by using constant heads at
appropriate nodes that act as points of discharge from or recharge to, the
aquifer, depending on the water-table elevations at adjacent nodes. Net
quantities of water entering or leaving constant-head nodes were calculated
by the model and were not specified by the model operator.

The model was calibrated by matching computed water-level contours and
aquifer—-discharge data with measured water levels and estimated aquifer-
discharge data. Proper calibration of the model aquifer required adequate
simulation of both steady-state and transient-state conditions; utilizing, in
each case, the same nodal distribution of constant-head nodes, hydraulic
conductivity, aguifer thickness, and specific yield.

Steady-state conditions were simulated using the steady-state water-level
contours (fig. 8) and the recharge and discharge data given in table 3.
Figure 11 shows the nodal distribution and gquantities of steady-state
peripheral recharge from tributary’ streams, subsurface discharge, and the
distribution of the constant-head nodes simulating the Napa River.
Approximately 3 inches of water per unit area was recharged to the model at
an average rate in order to simulate net infiltration of rainfall to the water
table. Quantities of peripheral recharge from tributary streams were
distributed at appropriate nodes (fig. 11) according to the size, number, and
location of tributary streams entering the valley. Subsurface recharge from
redeposited materials in the Sonoma Volcanlcs totals 0.5 cfs and was
distributed at nodes 13-14, 14-15, 15-16, 16-17, and 17-17 (fig. 13).
Subsurface discharge across the southern boundary of the project area was
estimated at 1.5 cfs and was distributed at nodes 31-7, 31-8, 31-9, 31-10,
31-11, 31-12, and 31-13. Other steady-state discharge was simulated as
aquifer discharge to the Napa River and was calculated by the model as flow to
constant-head nodes. The model aquifer was operated under simulated steady-
state conditions for a pericd of time corresponding to a real time difference
of 35 years. At the end of that time, water-table elevations were calculated
by the model at each appropriate node and compared to historical data.
Figure 12 shows the simulated steady-state water—level contours, contours
constructed from historical water-level data, and estimated and simulated
water budgets for the steady-state condition.
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Transient—state conditions brought about by large variations in rainfall
and runoff were simulated using the initial water=-level contours shown in
figure 9 and the transient-state recharge and discharge data given in
table 3. Approximately 0.75 inch of water per year per unit area was
recharged to the model in order to simulate net infiltration of rainfall to
the water table. No peripheral recharge from tributary streams was provided
for; however, subsurface recharge from redeposited materials in the Sonoma
Volcanics totals 0.5 cfs and was distributed at nodes 13-14, 14-15, 15-16,
16~17, and 17-17. Subsurface discharge across the southern boundary of the
project area was maintained at 1.5 cfs and distributed at nodes 31-7, 31-8,
31-9, 31-10, 31-11, 31-12, and 31-13. Other transient-state discharge was
simulated as aquifer discharge to the Napa River and was calculated by the
model as flow to constant-head nodes. The model aquifer was operated under
simulated transient-state conditions for a simulation period corresponding to
the l4-month dry period from April 1930 to June 1931. At the end of this
period, water—table elevations were calculated by the model at each
appropriate node and compared to historical data. Figure 13 shows simulated
water—-level contours and contours constructed from histerical data for June
1931 and compares the estimated and simulated transient-state water budgets.
The differences between the calculated and simulated values of aquifer
discharge and gross storage change in the alluvial aquifer for the transient
period were considered to be within acceptable limits of ervor,

The aquifer response under both transient and steady-state conditions
was simulated by the model using the same nodal distributions of hydraulic
conductivity, aquifer thickness, and specific yield. Successive simulations
of transient conditions for time periods of 31, 78, 148, 254, and 412 days,
indicated a progressive water-table decline throughout most of the model
aquifer. This water-table decline was accompanied by a progressive decrease
in model-aguifer discharge to constant-head nodes at the Napa River. Similar
declines in the water table and in aquifer discharge to the Napa River were
described as representative of the alluvial aquifer's response to transient
conditions (p. 21). At the end of the transient period, fiow directions at
approximately one-third of the constant-head nodes had reversed; indicating,
in effect, that dry reaches had occurred along the Napa River. Such transient
response from the model aquifer and the properly simulated water-level
contours and water budgets (figs. 12 and 13) indicated that the model aquifer
was properly calibrated and is sufficiently accurate to be used as a toeol to
predict future ground-water levels. The above statement should be qualified
with respect to response of the constant-head nodes when simulating short-
term, transient conditions of less than a year. Reliable short-term
simulaticns require a much more sensitive response to model~aquifer conditions
at the constant—~head nodes than can now be achieved. It was not within the
scope of this project to provide a model of such sensitivity, nor would it
have been possible to do so within the limitations of time and money alloted.
However, future efforts tc provide refinements of the model should include
attempts to simulate more accurately the alluvial aquifer's response to rapidly
changing flow conditions in the Napa River.
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SIMULATION OF CRITICAL DROUGHT CONDITIONS IN THE PROJECT AREA

The Napa County Flood Control and Water Conservation Distriet (1970)
estimated that by the year 2020 the annual use of ground water in the project
area could range from 12,000 to 35,000 acre-feet, The ability of the alluvial
aquifer to provide such large withdrawals, without imposing serious limitations
on well users, depends for the most part on the amount of net recharge
available every year. During water vears when precipitation is equal to or
above the threshold value, net recharge to the aquifer is expected to be
sufficient to replace the storagé-depleted during the previous season(s). On
the other hand, if several consecutive years occur, during which precipitation
is significantly less than the threshold value; the net aquifer recharge will
be small or entirely lacking and drought conditions may result. The effect of
such drought conditions, measured in terms of their impact on ground-water
users, will depend on the distribution of pumping centers in the project areca;
the rate and timing of pumping from large capacity wells; and the length and
severity of the drought. The most critical situation will develep when large
quantities of water are pumped from the alluvial aquifer during a year or
series of years, when net aquifer recharge is practically zero. For this
study, a period of critical drought is said to occur when large-scale ground-
water pumpage takes place after a water year or series of water years when
recharge to the alluvial aquifer is negligible. Table 1 indicates that the
probability of occurrence of critical drought conditions is about 3 percent
annually and only 0.09 percent for the occurrence of two such years in
sequence.

The response of the alluvial aquifer to critical drought conditions for
periods of 1 and 2 years was simulated by the aguifer model. TInitizl
conditions were taken to be the same as those simulated for June 1931;
that is, no flow in the Napa River and no simulated net recharge occurring
from tributary streams or from precipitation. Subsurface recharge and
discharge were simulated using the same values as used for the steady-state
and transient-state conditions described above. Withdrawal rates from the
alluvial aquifer were estimated using data from Faye (1972), the 1970
distribution of irrigation wells, assumed total lifts and pumping times, and
the design capacity of pumps in the project area during the 1970 water year.
Figure 14 shows the calculated net pumpage from the alluvial aquifer during
the 1970 water year. This pumpage represents total calculated pumpage
(5,900 acre-feet) less an estimated 10 percent irrigation return flow. 1In
order to simulate future ground-water conditions the 1970 nodal distribution
of pumping was maintained, but pumping rates were doubled and quadrupled.
Critical drought conditions were then simulated for 2 years using twice the
1970 rate of pumping and for 1 and for 2 years using 4 times the 1%70 rate of
pumping. The results of these simulations are shown in figures 15, 16, and 17.
These figures show the probable distribution of water-level contours in the
alluvial aquifer after a simulation of what probably are the most adverse
cenditions to which the aquifer will ever have to respond.
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Simulation of twice the 1970 pumpage for 2 years (fig. 15) and quadruple
the 1970 pumpage for 1 year (fig. 16) indicated littie depletion of the
aquifer. A significant pumping depression did develop just north of Maple
Lane in the center of the valley. South of St. Helena, many wells 30 feet ox
less in depth would be dry under these drought conditions and pumping lifts
at deeper wells would be increased.

Figure 17 indicates that significant declines in the water table wculd
occur after 2 years of critical drought conditions with quadruple the 1970
pumping rates. The pumping depression near Maple Lane would expand and
another depression would probably develop directly east of it. In the center
of the valley, between Rutherferd and Oakville, much of the upper 50 to
70 feet of the alluvial aquifer would be dewatered and a cone of depression
would extend northward toward the periphery of the valley. Also, dewatering
of the upper part of the alluvial aquifer would occur between Yountville and
Oak Knoll Avenue. In the vicnity of Oak Knoll Avenue, large simulated
withdrawals made between Highway 29 and the Napa River would cause a cone of
depression to extend westward toward the periphery of the valley. South of
St, Helena, relatively shallow wells having depths of 60 feet or less would be
dry under such conditions.

It should be emphasized that the critical drought conditions described
above are statistically rare events, and even if pumpage should increase to
the projected values, the amount of water stored in the alluvial aguifer
would be sufficient for meost of the projected needs. During most water years,
some recharge to the aquifer will almest certainly take place accordingly to
the recharge mechanisms described previously. If significant storage
depletion occurs and if the water table drops below the bed of the Napa River,
the river will become a major source of recharge to the alluvial aquifer and
flow in the Napa River will be reduced accordingly,

It should also be emphasized that in years following critical dry
periods, normal rainfall and runoff would cause substantial water—level
recovery and steady-state water-level conditions would probably reoccur. Thus,
no long-term aquifer depletion should develop in the alluvium under the water-
use conditions expected during the 1970~2020 period. 1f optimum plans for
using the alluvial aquifer could be developed so that costs were minimized,
significant economic benefits could accrue to the water users in future years.
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GROUND-WATER QUALITY

Water~quality criteria are based on the type and amount of dissolved
solids (mineral and organic matter) in water and on the intended use of the
water. Dissolved matter in water is mostly in the form of electrically
charged particles called ions whose concentrations are measured in milligrams
per liter (mg/l) or milliequivalents per liter {meq/1). Positively charged
jons are called cations; negatively charged ions are called anions. Among the
more important factors that influence the quality of water for irrigation are
the dissolved-solids concentrations, the ratio of sodium to other positively
charged ions, the concentration of bicarbonate ions, and the boron
concentration. Domestic water users are generally concerned with the hardness
of water and the concentrations of such potentially harmful or distasteful
constituents as chloride, nitrate, sulfate, fluoride, iron, and sodium. '

GROUND-WATER QUALITY 47

WATER BUDCET, IN CUBIC FEET PER SECOND

Pumpage 29.0
Subsurface discharge 1.3
Subsurface inflow .5
Change in storage 31.0

valley

ol $IMULATED CRITiCAL DROUGHT CONDITIONS AND PURPING AT QUADRUPLE THE 1970 RATE.

Because application of mineralized water to land having inadequate
drainage may create an adverse nutritional or toxic response in crops
(salinity hazard), the dissolved solids of a water should be known before it
is used for irrigation. The electrical conductivity or specific conductance
of water is commonly used as an indicator of total dissolved solids.

A high percentage of sodium in irrigation water may influence the soil'x
texture by ion exchange and create a sodium hazard. In this process, sodium
replaces calcium and magnesium in the soil complex. The sodium-bearing soiﬁ
particles may cause the soil to deflocculate and become almost impermeable. JA
decrease in the relative permeability would also increase drainage problems
and could result in the formation of a saline topsoil, creating a potential
for salinity hazard.
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Large concentrations of carbonate or bicarbonate ions in irrigation water
increase the potential for sodium hazard. When a soil-water solution becomes
increasingly concentrated, water containing high concentrations of carbonate
and bicarbonate ions tends to precipitate calcium and magnesium as carbonates.
With the progressive removal of calcium and magnesium from the soil solution,
the relative proportion of sodium is increased and the potential for sodium
hazard is increased proportionately.

Boron is essential to the normal growth of all plants, but the quantity

required is very small. Also, the amount of boron that can be tolerated by one
')plant may be toxic to more sensitive plants. Boron hazard from irrigation
water is based on the concentration of boren in the water and the kinds of
plants to which the water is applied. Water having a boron concentration of
0.5 mg/l or less is generally safe to use on all types of crops (Wilcox,

1955).

High concentrations of iron in irrigation water may cause the formation
of objectionable scale and bacteria growths in wells and pipe lines and iron
precipitates tend to ceat soil particles and deflocculate the soil during
cyclical applications of irrigation water.

The U.S. Department of Agriculture has developed several methods to
evaluate the salinity, sodium, and bicarbonate hazard of irrigation water
{(Wilcox, 1955). BRicarbonate hazard is evaluated by calculating the residual
sodium carbonate (RSC) which is defined as:

RSC = (CO3 + HCO37)=(Ca™t + mgtt)

in which the ionic concentrations are expressed 1in milliequivalents per liter
(meq/1). Generally water containing an RSC of 1,25 meq/l or less is safe for
irrigation purposes. Salinity and sodium hazards are evaluated using specific
conductance (that is, total dissolved solids) and the sodium adsorption ratio
(SAR). SAR is based on the absolute and relative concentrations of positively
charged major ions in water such that:

Nat
SAR =
\/ catt + Mg++
2

where the concentrations are expressed in milliequivalents per liter.
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The drinking-water standards of the U.3. Public Health Service (1962) are
generally used to evaluate the chemical quality of domestic-water supplies.
Recommended upper limits for some of the more common constituents, in
milligrams per liter, are listed below,

Recommended
Constituent upper limit
(mg/1)
Nitrate (NO37) 45
Chloride (C17) 250
- Sulfate (8047 250
Total dissolved solids 500

The Environmental Protection Agency (1971) has recommended that the upperT
limit of concentration for sodium in drinking water supplies be placed at
270 mg/l,

Excessive hardness of a domestic water supply generally 1s caused by
high concentrations of calcium and magnesium ions in solution. Hardness
usually is reported as total hardness as CaC03 (calcium carbonate) wherein the
concentrations cf hardness—~producing ions are converted to equivalent weights
of CaC03. Water with a total hardness of more than 120 mg/l as CaCO3 is
considered hard (Hem, 1970) and may have objectionable scale~forming and
soap—consuming properties. Alkaline water containing calcium and carbonate
ions in sclution also tends to depesit CaC0j in pipes and tanks.

High concentrations of iron in domestic water supplies may stain
glassware, porcelain, and laundered clothes and may impart an unpleasant inky
or astringent taste to the drinking water.

‘

Chemical Classification of Ground Water in the Project Area

Four chemically distinct types of ground water occur in the project area.
These water types have been identified by comparing relative concentrations of
representative chemical constituents in a water and are listed below according
to their frequency of occurrence in the project area.

Mixed cation bicarbonate water
Sodium chloride water
Magnesium bicarbonate water
Sodium bicarbonate water

The chemical analyses of ground water from 59 sampling sites in the
project area are given in table 4. Figure 3 shcws the location of sampling
sites, summarizes the chemical characteristics of ground water in different
parts of the project area, and indicates places where hydrothermal water hag
been found.




TABLE &.--Chemical cnaiyses of ground water in the northerm part of Napa Valley

Well locations oxplained in text, page 5,

Geologic wnits: Qal, alluvium; Tsv, Sou

oma Volcanics, undivided; Ku, sedimentary Cretaceous rocks, undivided; KJE, Franciscan Formarion; Jsp, Ultrabasic zocks.
\} {Cat. Y/2, wheve the ionie concentrations are expressed in meqfl; symbol <, less than value shown.

- (Ca""-‘-}:gH') ., where the fomic concentrations are expressed in meg/l; symbol <, less than value shown.

SAR; sodium-adsorprion ratio,

RSC; residual sodium carbonate,

Tr, Crace

Values for dissolved solids indicate residus on evaporation at 180°C, except those preceded by the letter "a' which have been calculated (sum of determined constituents).

Values for nitrate preceded by the ietiler were veported as the sum of aitrate and nicrite,

Other conscituents
Water Comperaiure;

CUETESSCE me/l, in remarks column as fellows:

Aal, alumi Li, lithium; PQ4, phosphate, total; N, nitrogen, total; Mn, wmengencse; As, arsenic.

degrees Celsius (°C) to degrees Fahrenheir {°F), F = 8/5 (°C} =+ 32.

i
| Concencracion, in miiligranms per liter {mg/l) "
T = - 35 g
. 2 g o o b = 8 z8 .
Weli pumber g = 3 3 = b Z E e i - 2 & EE e
S e i et o — 7 - - = e hA i H o — = 2 ., ol og
; Pl oz £ s B g z - g [ 3 g Sl 8| 2 2 538 Y
2 = ! & o 2 5 n E = g & z = N ~ = E o . og R
E . v LG8 < B b E Z K 2 » 3 2 M g z i e =
2 ERRE iy | ) E & H z 5 0 £ E Iz B 3 Tl g | 23 2%
a g | & g E z G = 2 £ 2 5 18 g z 2 i | 5|2 23|« ]
CE/aN-25T Tsv 1915 19.5 14 67 61 124 143 Tr 608 8.8 49 663 2.5 7 Spring; AL, 6.7;
Li, Tr
6N/ -1TAL Qal 250 8/27/58 16.5 25 15 29 18 19 2 167 35 5.9 0.1 6.2 0.0 222 146 <1.0 <.0 367 7.9
GR/4H-1972 gal 8/1/63 24 18 12 1 .7 58 12 12 150 .28 170 95 <L.0 <i.0 248 6.7
BN /42003 Qal 50 B/1/63 24 22 14 13 .5 a2 H 9.9 2 49 .32 187 40 <:.0 <i.0 300 7.0 Py, 0.03
FNAAR30LL Qal 171 4718761 29 09 7.8 6,0 7.7 2.5 58 2.0 9.1 .1 .2 0 9z 44 <10 <l.0 i3 7.3 Iren precipitate
Ffa-19EL Qal, Tsv 210 3/16/59 15 15 H 153 o .0 7.0 T 2.5 99 1.0 <1.6 250 7.3 Waver has slight
vellow color
7} 5E-4A1 Gai, Tsv 244 B/S(71 20.0 100 3,8 16 6.6 18 4.0 95 .0 6.8 13 L0 5.06 .0 215 67 <L.0 <1.06 185 V.4 .
TS 535K Gal 90 3/1/54 25 20 15 180 .0 .2 10 .1 <10 €1.0 30 7.4
) HH-221 Qal, Tsv 459 7/20/71 21.0 53 028 18 36 3.8 252 0017 5.0 1 b.0s .2 286 140 1.3 1.4 411 7.8
735/ SU-13K1 Tsv 167 7720071 20.0 9% 021 12 131 1.5 160 00 2.0 5.7 .8 5.9 .0 228 100 <1.0 <1.0 250 7.2
75/ 54-2081 KIE, Jsp 181 10/9/70 %4 38 23 340 19 N 22 <l.0 <1.0 620 7.3
A/ -2301 Gal, Tsv 390 8/2/71 52 021 25 33 2,3 276 o3 9.8 0 b.06 0 292 180 1.2 L4 4za 1.9
SR/ FH-26EL Qa1 66 3/16/51 29.5 131 .0 27 135 37 s.2 212 132 1% 3 1 .38 355 2% 1.2 <0 397 7.3 Flows
© 734/ S -26E2 Qal 79 4[28/52 30 15 40 220 10 36 .6 137 1.5 <1.0 416 7.4 Yellow residue
7N/ 5H-26M2 Qal, Tsv 213 6718733 25 20 25 175 .0 20 20 .0 W4 <1, <16 380 7.6
73/ 5w HL Qal, Tsv 200 873/ 16.0 87 223 16 16 2.3 175 L0013 4.4 1 .06 0 248 120 «1.0 <1.0 286 7.4
TN S 3601 Tev 104 8727158 20.5 9% 0017 13 15 3.5 4% L8 T4 6.2 .2 .5 L0 3130 96 <1.0 «1.0 265 8.1
8N/50-26M1 Tsv 340 1/10/72 93 - B.1 10 4.6 79 00 3.8 .9 bob.? .0 181 5t <l.0 «l.0 157 7.4
/R -4Q2 Qal, Tsv 232 9/29/5% 10 5 10 65 L 10 .0 46 <1L.0 <0 130 7.3
BN/ Ge-15A2 Qal 125 a/18/51 53 020 19 10 3.4 112 61z 7 2 k4 .0 237G 9t <1.0 <i.0 211 7.4
BN/ 6 -2382 Qal 168 12/6/55 10 5 20 110 .0 0 10 L1 46 <l.0 <l.0 180 7.2
BX/EH-2583 Qal, Tsv 325 5/28/56 15 5 15 130 0 .0 15 .0 100 <L.0 <1.0 200 7.2
9/ E-3101 Qal 51 8/27/58 38 T I B 3.3 .6 54 L 7.4 3.9 ¢ .2 .0 agg 38 <10 <1.0 116 7.4
IS T -26M2 Qak, Tsv 180 7/10/72 36 .0 14 14 7.5 .z EH] £ 19 6.6 .0 bl4 .0 158 95 <1.0 <1.0 222 7.7
Con/T-2671 Gal, Tsv 470 3/27/32 30 15 18 H 2.3 166 6.0 7.7 28 A 2.8 1.5 131 1.6 <10 372 4.3
98/ T-27F1 Qal, Tsv 122 8/31/30 15 5 15 75 15 10 .0 49g 58 «<l.0 <1.0 100 7.2
9N/ TW-3EFL Qat 31 4/8/57 H ] 30 135 0 .6 20 3 92 1.3 <l.0 290 6.8 Yellow color
FODTUM CHLORIDE WATER
N Fi-2201 Qal 56  9/15/50 35 30 190 285 L0270 14.0 668 212 5.7 <1.0 1,300 7.6 Flows in winter
manths
FRIF-2262 Qal 40 5/18/51 40 40 190 290 L0 300 16.5 730 255 5.6 <1.¢ 1,300 7.5
%/ 61-2D1 K3E 5/11/65 32.0 46 [N R 232 3.0 120 66 12 224 5.7 1.3 3 698 16 56 3.8 1,110 5.8 Spring
X/ GH-4F1 Qal, Tev 207 - 82.¢ 11l .8 36 176 90,4 2,2 270 Apag 154 “eyser” well
8N/64-502 Qal, Tsv 305 8/S/71 20.0 85 .88 14 4. 32 3.7 63 L0017 50 .2 .06 1.6 220 54 1.9 <6 285 7.1
BN/ 6K -9D1 Qal, Tev 165 2/19/5t 35 5 S 110 wss 95 3.2 2340 106 3.6 <1.0 690
9N/ 6H-33M3 Qak, Tsv 417770 98,0 134 Q00 4.0 R 180 10 122 3 18 211 11.4 10 10 23,6 1.8 985 3.7
9N/ TH-2581 Qal, Tsv 149 8/27/58  20.5 60 L1712 5.6 166 9.8 20t ] e 173 6.2 1.2 12 551 53 10 2.2 90L 7T
98/ 7H-26C1 Qal, Tsv 303 12)3/52 31.% 25 5 170 210 L0220 11.6 93 1.7 1,420 7.7 Flows
oY T -26K2 Qal, Tsv 6¢  &£/25/51 5 5 220 170 .0 190 7.0 36 2.3 900 B.0 Yeliow residue
M/ T -26K2 Qal, Tsv 150 6/30/55 .0 .0 150 145 L0198 9.9 o w24 900 7.6
9N/ T 268k Qal, Tsv S 6730753 .0 .0 185 140 Tr 5 195 10.0 0 High 2.3 900 7.% Flows
A/ TH-26R1 Qal 18 11/16/48 35 5 105 190 10 1 4.6 2370 108 4.5 1.0 800 1.3
9%/ TW-26R2 Qal, Tav 207 1/10/48 3.3 15 170 165 190 16.6 3470 926
9N/ F-35%1 Qal, Tsv 312 .6 4 100 170 95 &2 6.1 1.8 550 7.4
9%/ 7W-3602 Qal, Tsv 165 2/4/58 10 5 160 180 .0 165 e 4 12.6 1.8 9% 7.6 Wam
MRONESIUY 3ICAREONATE WATER
(SN al 120 7/10/69 16.5 1 26 15 1.0 137 .0 40 12 19 0 23 153 <1.0 a0 361 7.9
sN.’:z.w-vx gnl 100 12/15/55 36 35 25 260 0 40 20 3 220 «l.p <10 310 7.0
N/ Ri-5ak Qal 38 9/29/59 27 18 46 17 3.9 235 .0 51 16 2 4.8 .5 233 <.0 0L.¢ 512 8.0
FRSSA-LO0ME Qal, Tsv 590 8/3/7L 15.5 39 .2 29 14 .7 224 .0 18 7.1 .1 bl6 .2 25% 180 <1.9 <1.0 3?5 7.5 )
RS F-2051 Jsp 10/12/48 70 20 35 530 140 15 4 s 1,010 7.1 Spring
%/ 5W-22K1 Qal 15 3/9/55 33 55 45 245 020 100 2.9 315 bo<p0 BAC 65 ] )
NS W-2307 Qal 139 2/1/51 47 L1000 20 20 3.0 241 P I ) 8.0 0 L3 .21 260 176 «<1.¢ <1, 9% 7.5  Flows in sprisg
of the vear
8N/ 6k -9F L Qal 105 1951 20 20 15 133 ¢ 30 2260 113 <10 <1.0 30 6.7
SOUTUM BICARSORATE WATER
61 /44 ~6D1 Tsv, Hu 515 7/20/71 30 0060 B.4 110 .5 242 L0 130 il .6 b.06 .0 450 130 4.0 L. 637 7.8
BN /4 -1 508 Qal, Tsv 303 9/29/59 19.0 45 w0 5.6 35 4.0 133 N0 2.1 8.4 305 .2 185 48 13 L 2 8.1
81/ 5U-271 Jsp B/21/59 Ghd 3.5° 23 3,040
&/ 5i-3201 Tsv 132 3/8/63 100 1% 13 57 7.0 248 .0 .0 13 RN .64 347 8 2.6 2.3 422 7.8 ¥, 0,55
BN/ 6-TFL Tsv 265 8/5/7% 25.0 91 5.1 7.0 2.2 23 5.6 54 013 3.8 L0 b.06 .0 1ol 27 1.2 <L.0 160 7.3 .
B8/ H7-13K1 Tsv 5/11/65 3.8 £.3 7.5 1.8 26 4 5 2.4 .0 97 15 <1.0 <1.0 B0 6.1 51;51“80; 25
5. 0.233
« Tr;
, 0-03
BN/ 6W-15K1 Qal, Tsv 3/18/51 59 .5 13 8.4 39 6.6 180 Gl 5.8 1.0 .1 339 &7 2.1 1.8 7.3 Mn, 0.45
BN/ -35R3 KIE 7/20/71 13 T 13 150 3.4 450 .0 130 5.7 .1ob.2 .55 583 160 5.1 4.2 895 7.8

c. Probably mixed

with sodium chloride water.
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Mixed Cation Bicarbonate Water

Mixed cation bicarbonate water is characterized by relatively high
concentrations of calcium, magnesium, and bicarbonate ions, and commonly
contains ancmalous concentrations of sodium. This water is generally alkaline
wirh pH values ranging from near 7.0 to as high as 8.3. The specific
conductance is low, ranging from less than 100 micromhos to more than
400 micromhos at 25°C (77°F).

Mixed cation bicarbonate water occurs throughout the Napa Valley area and
is generally associated with sediments and detrital material from granitic
and volcanic sources. In the project area, the water is common to the
alluvial aquifer and to several areas of the Sonoma Volcanics (fig. 3 and
table 4).

This water is generally suitable for irrigation and domestic uses. BSAR
and RSC values (table 4) are characteristically low, and the water is
generally classified as soft to moderately hard; total hardness as CaC03 is
generally less than 150 mg/l. High concentrations of iron noted in several
analyses may limit the use of the water as an irrigation and domestic water

supply.

Sodium Chloride Water

In the project area sodium chloride water generally is associated with
geothermal activity and contains relatively high concentrations of sodium,
chloride, bicarbonate, boron, silica, and sulfate ions. Anomalous
concentrations of nitrate were noted in several samples. The sodium chloride
water is generally alkaline with pH values ranging from near 7.0 to as much
as 8.7. The specific conductance ranges from less than 300 micromhos to more
than 1,400 micromhos at 25°C (77°T).

White (1957) and White, Muffler, and Truesdell (1971) describe a process
whereby sodium chloride water originates from a hot-water dominated
hydrothermal system of volcanic origin. A similar process may account for the
occurrence of sodium chloride water in the northern part of Napa Valley.
According to White (1957), deep-percolating meteoric water and possibly
water of other origins become involved in a hydrothermal system of high
terrestrial heat flow associated with a deep magmatic heat source. This water
is heated to steam contalning alkali halides in solution; is subsequently
circulated within the hydrothermal, ground-water system; and, upon condensation

at or near the surface of the earth, yields the characteristic sodium chloride
water.
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Sodium chloride water in the project area is generally hydrothermal and
occurs most commonly in the Calistoga area (p. 15). Figure 3 shows that
sodium chloride water also occurs along Maple Lane south of Calistoga, in
Sulphur Canyon west of St. Helena, and in the vicinity of Oakville., Water of
mixed type was found at Napa Soda Springs, in several wells south of Oakville,
and in wells 9N/7W-26P1 and 9N/7W-36F in the Calistoga area (table 4).

The occurrence of sodium chloride water may be associated with faults.
Barnes (1970) describes water containing high concentrations of sodium,
chloride, bicarbonate, and boron ioms that issues from springs along known OY
inferred fault zones in the western Coast Ranges of North America. In
northern Napa Valley, a chemical analysis of water from Napa Soda Springs
(6N/4w~2N1, fig. 3, and table 4) indicates -the occurTence of sodium chleride
water. The springs issue from orifices along the inferred strike of the Soda
Creek fault. Sterns, Sterns, and Waring (1937) also implied an association
between faults and the occurrence of hot springs in the Calistoga areca. As
more water—quality and geologic data for the Napa Valley area become available,
the association between sodium chloride water and faults may become more
apparent.

In the project area, sodium chloride water is marginally suited for
irrigation purposes. Boron concentrations and SAR values are
characteristically high, RSC values are commonly above 1.25 meq/l (table 4),
and relatively high iron concentrations were noted in several analyses. :
Domestic use of sodium chloride water is practical in some instances even
though concentrations of some conmstituents exceed the upper limits recommended
by the U.S. Public Health Service (1962). Hardness generally is less than
150 mg/l as CaCO3.

Water from well 9N/6W-31M3 (table 4) was given the most complete analysis
of any sodium chloride water from the project area. Of particular interest is
the temperature and the concentration of silica (Si02) in the water from this
well and from well 8N/6W-4F1 (table 4).

Fournier and Rowe (1966), using curves that relate silica solubilities
in water to temperature, have developed a method to estimate ground-water
temperatures using the silica content of hot water discharging at land
surface. This procedure suggests an underground temperature of at least
138°C (280°F) at well 9N/6W-31M3 and 130°C (266°F) at well 8N/6W-4FL.

A general dependence on depth to the occurrence of flowing wells and the
possibility of general confinement in the Calistoga area has been previously
‘mentioned (p. 15). Flowing wells in the Calistoga area are with few
exceptions, hydrothermal and yield sodium chloride water. Noting the
relation of silica solubility to water temperature (Fournier and Rowe, 1966)
it is possible that hot sodium chloride water, rising from depth, mixes with
downward-percolating cooler water causing the precipitation of gilica and the
subsequent cementation of material at the mixing interface. White, Muffler,
and Truesdell (1971) indicate that such "self-sealing" phenomena are common
in hot~water dominated hydrothermal systems with temperatures in excess of
150°C (302°F). Such activity, taking place over an area of geveral square
miles, could produce a zone of relatively impermeable material that, would
confine sodium chloride water under a potentiometric head.
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Magnesium Bicarbonate Water

Magnesium bicarbonate water is characterized by relatively high concen=-
trations of magnesium and bicarbonate ions and lesser concentrations of
calcium ions, This water is generally alkaline with pH values ranging from
near 7.0 to 8.2. The specific conductance generally is high, ranging from
about 300 micromhos to more than 1,000 micromhos at 25°C (77°F),

Magnesium bicarbonate water is generally of good quality for both
irrigation and domestic purposes. SAR and RSC values (table 4) are low. In
several analyses, however, boron concentrations were above recommended limits
for boron-sensitive plants. Hardness ranges from about 100 mg/l to more than
" 500 mg/l as CaCO3.

Barnes and O0'Neil (1969) associated magnesium bicarbonate water in the
Coast Ranges with serpentine and ultrabasic intrusive rocks. Water from a
spring (7N/5W-20J1, fig. 3, and table 4) near the Bella Oaks Mine may
represent this association. Alsc, as noted earlier (p. 13), chemical analyses
of ultrabasic rocks show high concentrations of magnesium, Thus, these rocks
are identified as a possible source of magnesium in ground water in the Napa
Valley area. The occurrence of magnesium bicarbonate water within the
alluvial aquifer probably is indicative of the infiltration of streamflow
that originated as runcoff from ultrabasic rocks,

Sodium Bilicarbonate Water

Sodium bicarbonate water contains relatively high concentrations of
sodium and bicarbonate ions. In Napa Valley several analyses also showed high
concentrations of sulfate. This water is characteristically alkaline and pH
values range from 7.3 to 8.1. The specific conductance ranges from less than
100 micromhos to more than 3,000 micromhos at 25°C (table 4).

In most places, sodium bicarbonate water is only marginally suited for
domestic and irrigation purposes. SAR and RSC values are commonly greater
than 2, boron concentrations are commonly too high for boron-sensitive plants,
and relatively high iron concentrations may cause objectionable scales and
stains ¢n plumbing and other fixtures. Hardness is generally less than
100 mg/1 as CaC03. Sodium concentrations may be above the limits (270 mg/1)
recommended by the Environmental Protection Agency (1971) for public water
supplies.

The source of sodium bicarbonate water is not well known, but available
data suggest an association with the Franciscan Formation and the consolidated
sedimentary rocks.
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Occurrence and Classification of Sodium Chloride and
Sodium Bicarbonate Water

Sodium chloride water and sodium bicarbonate water are the most trouble-
some mineralized ground waters in the project area. As shown in figure 3,
sodium chloride water occurs in the Calistoga area and in the vicinity of
Oakville. In the Calistoga area, most wells containing sodium chloride water
are located along the topographic axis of the valley from Bennet Lane to Maple
f,ane. In the vicinity of Oakville, sodium chloride water occurs in the area
from Money Road to Yount Mill Road, generally between Highway 29 and the Napa
River. Water-temperature records (fig. 3 and table 4) suggest that sodium
chloride water may occur in wells located in secs. 3, 15, 25, and 26, T. 7 N.,
R. 5 W., and in secs. 3 and 25, T, 8 N., R. 6 W.

Sodium bicarbonate water occurs less frequently in the project area than
does sodium chloride water and commonly occurs along the periphery of the
valley or in the foothills. Wells yielding sodium bicarbonate water are
located in secs. 4 and 5, T. 8 N., R. 4 W., in secs. 27 and 32, T. 8 N., R.

5 W., and in secs. 7, 13, 15, and 35, T. 8 N., R. 6 W.

godium chloride and sodium bicarbonate water from selected wells were
plotted on a diagram (fig. 18) widely used for evaluating water for irrigation.
The diagram shows that the sodium chloride water has a medium to high salinity
hazard and a low to medium sodium hazard. The sodium bicarbonate water has a
low to very high salinity hazard and a low to very high sodium hazard.

Migration of Sodium Chloride Water During Critical Drought Conditions

Sodium chloride water has been identified as the most troublesome and
potentially the most harmful type of ground water in the project area. Water-—
quality data indicate the distribution of sodium chloride water is presently
stable. However, critical drought conditions may cause a migration of sodium
chloride water into areas of the alluvial aquifer where it does not presently
occur. Such a migration would depend, for the most part, on a major change in
hydraulic gradients that direct the movement of water in the alluvial aquifer.



56 GROUND~WATER HYDROLOGY OF NORTHERN NAPA VALLEY, CALIFORNIA

100 2 3 4 5 678 1000 2 3 & 5000
o i T TPInTd [ S EXPLANAT ION
B - 30 j -
A8 A Sodium bicarbonate water
28— ™ € Sodium chloride water
" Nunber Location
1 TN/ 5W-22G1
2 8H/6W=-502
jre]
@l b= 04 — 3 8N/6W-9D1
5 A 4 9N/ BW-31M3
pole "o 5 9N/ 7W-25N1
" 6 9N/ 7W-25N2
7 9N/ 7W-26G1
2 “\E\\ 20—~ - 8 9N/ 7H26K2
| o A 9 9N/ 7W-26R1
5 B oip 10 9N/ 7W~35R1
—~ & - 11 9N/7W-36D2
5 = 12 6N/5W-4D1
P P RS - 13 6N/4W-15Q1
g, A 14 aN/5W-27N1
& 2 ik 15 8N/5W-32C1
E |- g 1 16 8N/ 6W~7FL
2 I A LN 17 8N/6W-35R3
2 e
" ™ E 2 N
\‘, 8
0 _
' \ 95
i \ 67 \—
5| . A % ]
iR 174
4l 12, o ¢, _
0 \
3
2 A -
Aqg ¢, PO
0 | | Lo Lt ] i
) 100 250 750 2250
<€39 SPECIFIC CONDUCTANCE, IN MICROMHOS AT 25°C
cl c2 C3 ch
LOW MED IUM HIGH VERY HIGH

SALINITY HAZARD

FIGURE 18.~~-CLASSIFICATION OF SODIUM CHLORIDE AND SODIUM BICARBONATE
WATER FOR IRRIGATION. MODIFIED AFTER WILCOX (1955),



GROUND-WATER QUALITY 57

Simulation of critical drought conditions in the alluvial aquifer has
been discussed in a previous section (p. 42). A comparison of figures 8, 15,
16, and 17 suggests that hydraulic gradients and the direction of ground-water
movement probably will not change sufficiently to cause a significant
migration of sodium chloride water until critical drought conditions occur and
pumping from wells is about four times the volume pumped in 1970. Figure 17
shows simulated water=level contours for northern Napa Valley after 2 years of
such conditions. The contours indicate a significant redistribution of
hydraulic gradients, and suggest that a major depression caused by excessive
pumping in the central part of the valley might extend westward toward
Oakville and cause sodium chloride water to migrate toward postulated pumping
centers. Because the effects of dispersion and dilution could not be
determined, the extent of such a migration or the influences on the ultimate
concentrations of sodium and chloride lons in the ground water could not be
predicted. On the other hand, migration of undesirable chemical constituents
to developed parts of the alluvial aquifer can generally be monitored in the
field, and it is recommended that such a monitoring program be estabblished in
the near future.

Although the potential for widespread migration of sodium chloride water
is small, local problems of this nature can be expected as ground-water
development increases. Development of ground water in the Oakville area may
be most affected by intrusion of sodium chloride water into local cones of
depression.

Evaluation of Quality of Base Flow and Seasonal Runoff
in the Napa River

Although the Napa River at the present time is a gaining stream, large
annual ground-water withdrawals could significantly alter this condition.
For example, if significant storage depletion occurs in the alluvial aquifer
during the summer and autumn, recharge from the Napa River will increase
during the early part of the rainy season. AL the same time, the lowered
water levels in the alluvial aquifer may cause base flow to be depleted and
no-flow conditions may become common in the Napa River during the later
part of the water year. Such a situation would increase the opportunity
for inducing recharge from the sewage effluent presently (1972) being
discharged to the Napa River by the cities of Calistoga and St. Helena.
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In order to evaluate the chemical quality of base flow in the Napa River
and to estimate the qualitative impact of water recharged from the Napa River
to the alluvial aquifer, two water-quality reconnaissances of the Napa River
were made in July and December 1971 at the sampling sites listed below.

Sam?llng Station Station name Local name
site number
1 11~-4580  Napa River near Napa Bridge at 0Oak Knoll Avenue
2 Bridge at Grant Boundary Lane
3 11-4560  Napa River near St. Bridge at Zinfandel Avenue
Helena
b4 Bridge at Lodi Lane
3 Pine Street, Calistoga

The July 1971 data (tables 5 and 6 and fig. 193) are considered indicative of
the quality of base flow. The December 1971 data (tables 5 and 6) are
indicative of the quality of water most likely to be recharged to the alluvial
aquifer by the Napa River after the first significant seasonal rains. These
data indicate water of good mineral quality, but high coliform bacteria counts
and relatively high concentrations of organic carbon and other nutrients
suggest contamination from sewage and fertilizers.

*In figure 19, the rapid rise in water temperature during the late
morning of July 27 is probably due to the dissipation of early morning fog and
a subsequent sharp rise in air temperature.
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FIGURE 19,--CONTINUOUS DIURNAL DISSOLVED OXYGEN CONCENTRATION AND TEMPERATURE
OF WATER IN THE NAPA RIVER AT OAK KNOLL AVEWUE, JULY 26-28, 1971.
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SUMMARY AND CONCLUSIONS

The alluvium is the principal aquifer in the project area and is capable
of yielding large quantities of water to wells. The largest yielding wells
generally are located along the Napa River and its major tributaries where the
aquifer is thickest and most permeable. The total quantity of ground water
stored in the alluvial aquifer at the present time (1972) is estimated to be
190,000 acre-feet.

Recharge to the alluvial aquifer occurs chiefly from infiltration of
precipitation and percolation from streams tributary to the Napa River.
Discharge occurs chiefly by direct discharge to the Napa River, by
evapotranspiration, and by pumping from wells. Historically, water levels and
stream discharges have been strongly influenced by precipitation. Annual
precipitation generally has been sufficient to meet natural and artificial
demands placed on the aquifer, and water levels have not changed significantly
over time. During periods of limited precipitation, however, water levels
have declined and stream discharges have been reduced significantly.

In order to meet increasing demands for agricultural water, users have
increased ground-water pumpage since 1967. Projected future ground-water use
is estimated to be as much as 35,000 acre-feet per year. Such large annual
withdrawals, during critical drought periods, could result in significant
aquifer depletion and restrict the availability of ground water to many UuSers.
A digital-computer model of the alluvial aquifer simulated critical drought
conditions and indicated that (1) ground-water levels should not decline
significantly until ground-water pumpage exceeds 24,000 acre-feet per year;
(2) after two consecutive years of little or mno natural recharge, ground-water
withdrawals in excess of 24,000 acre-feet per year could cause significant
declines in water levels and significantly redistribute the hydraulic
gradients in the valley between 7zinfandel Lane and Oak Knoll Avenue; and
(3) the alluvial aquifer and the stream system can provide water sufficient to
meet most projected ground-water requirements, even under protracted, adverse
climatological conditioens.,

Because of generally low transmissivities in the alluvium, many widely-
spaced wells may be required to obtain large rates of withdrawal. The
development and operation of large-capacity wells should be managed with
respect to placement and coordination of pumping rates and schedules so as to
afford the greatest efficiency of operation. Optimum placement and operation
of these wells probably cannot be achieved until a ground-water basin
management model is developed and coupled to a refined model of the hydrologlc
system.

The following types of ground water occur in the projected area:

a. Mixed cation bicarbonate water
b. Sodium chloride water

¢. Magnesium bicarbonate water

d. Sodium bicarbenate water



62 GROUND-WATER HYDROLOGY OF NORTHERN NAPA VALLEY, CALTFORNIA

Although excessive hardness is commen, the quality of most of the ground
water is adequate for domestic and stock use. Sodium chloride water is
generally unsuitable for irrigation purposes because of high boron concen-
trations and relatively high SAR values.

The potential for the migration of sodium chloride water under normal
conditions of use is slight, but migration could increase locally in the
Qakville area, especially during critical drought conditions.

If water levels decline enough to make the Napa River a major source of
recharge to the alluvial aquifer, serious biologic and nutrient contamination
of the ground water could occur if present (1972) water—quality conditions in
the Napa River are maintained.

RECOMMENDATIONS FOR FUTURE WORK

In order to properly manage the water resources in the project area, the
following should be considered:

1. The digital model should be refined to include a simulated Napa
River that is responsive to withdrawals from the alluvial aquifer
under all transient-state conditions.

5. The observation-well network presently operated by the Napa County
Agricultural Extension Service should be modified and expanded to
include more wells screened in the alluvial aquifer. Efforts
should be made to obtain detailed records for existing observation
wells, and for new wells that may be added to the network.

3. Pumpage should be compiled annually to provide realistic data for
use in refining the digital model and monitoring the potential for
critical drought conditions.

4. Hydrologic data from local, State, and Federal agencies should be
collected and organized for use in future studies.

5. Wells to monitor the possible migration of sodium chlcride water
toward pumping centers in the Oakville area should be located and
maintained for future sampling. Migrating sodium chloride water
can be detected by measuring temperature, chloride, and the
specific conductance of the water from wells.
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Attachment B — Supporting Documentation Provided in Response to
DWR July 17, 2019 Alternative Assessment Staff Report for the Napa Valley Subbasin
October 11, 2019

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.
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STUDY SUMMARY

STUDY OBJECTIVE

Provide an in-depth review of the water need/supply relationship for the County’s five major
municipal areas - American Canyon, City of Napa, Yountville, St. Helena, and Calistoga;
rural areas; and agriculture. Based on this review, recommend a program for balancing
water needs and supply.

STUDY SCOPE OF WORK

The scope of work contained in Agreement No. 2893-Contract for Engineering Services for
Napa County Water Resources Study, approved by the County Board of Supervisors on
February 27, 1990, can be summarized as follows:

. Analyz; and characterize existing (1989) water use by principal user
categories.

. Estimate future water needs to the year 2020 in five-year increments.

. Summarize water quality requirements of users and quality of supplies.

. Analyze the availability of existing water supplies, including groundwater,

river diversion, local reservoirs, imported water, and reclamation.

. Discuss the water need/supply relationship and recommend a program for
balancing water needs and supplies.

WATER NEEDS

Water use in Napa County primarily satisfies agricultural and municipal needs, with a small
percentage of use by industry and rural areas. To facilitate balancing water needs and
supplies, existing water use and future needs were established at several levels - by user; by
subarea; and County-wide. Users include the five major municipal areas, rural (Angwin and
remainder), and agricultural (vineyards and other). Three subareas were defined - North
Napa Valley (NN); South Napa (SN); and Lake Berryessa (LB). The subareas and user
groups are shown in Figure S-1, along with the water needs methodology.

An extensive data collection effort was undertaken in association with members of an
Advisory Committee. The effort consisted of a review of general plans, master water supply
plans, water management plans, and previous investigations; a review of agricultural water
and land use practices; acquisition of historical water production and metered water sales
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- records; collection of historical and projected population data; acquisition of land use maps
and data; and consultation with the County Agricultural Commissioner’s Office, the U.C.
Davis Cooperative Extension, the Farm Bureau, and the Napa County Planning Department.
The type of data available was a key factor in establishing the water need methodology.

Future municipal and industrial water needs were based on per capita water consumption
factors obtained from 1985-89 water production and sales data applied to population
projections made by Napa County, the Association of Bay Area Governments (ABAG), and
the California Department of Finance (CDOF). The industrial use component of the per
capita factor was reviewed and separated where required to insure that the per capita
estimate would be representative of future water use. The adopted per capita factors were
also reviewed for extent of in-place conservation and impact of recent drought conditions.
The seasonal variation of municipal and industrial water use was also established from the
1985-89 production data. The variation was required to perform operational runs for
reservoir yield analyses.

Future rural water needs were based on an estimate of per capita use and population
projections. Per capita use was obtained from Howell Mountain Mutual Water Company
data and generally-available information for similar rural areas in northern California. The
adopted values were 135 and 150 gallons per capita per day for the Angwin area and
remainder of Napa County, respectively.

Since records of well pumping and stream diversion are not maintained for public use, an
alternative "water duty” approach was utilized to estimate agricultural water needs.
Agricultural water use practices have a unique requirement for vineyards, supplemental to
vineyard irrigation, from the threat of severe frost and heat conditions. In this study,
individual average annual water consumption factors were determined for frost and heat
protection, 0.33 and 0.17 Acre-Feet per Acre per Year, respectively. These factors were
then added to the irrigation-applied water requirement which varied from 0.4 to 0.6 Acre-
Feet per Acre per Year depending upon location (climate), being highest in the warmer Lake
Berryessa Subarea. Factors were also established for other irrigated use such as pasture,
grain, deciduous, and truck crops. The future agricultural water need was obtained by
applying the "water duty" to the acreage by specific crop.

Because of the uncertainty involved in making any projection of future water needs which
are based on population and land use, a baseline water need projection and alternative
demand scenarios were developed. These scenarios are based on per capita use factors,
water duties, population, and land acreage shown in Table S-1. Key scenario conditions are
summarized below.

S-2



TABLE S$-1

NAPA COUNTY WATER NEEDS SCENARIO CHARACTERISTICS

Baseline Alternative Alternative
Characteristics Projection Scenario 1 Scenario 2
PER CAPITA (gpcd)
Calistoga 151 136 151
St. Helena 233 209 233
Yountville 223 201 223
Napa 179 161 179
American Canyon 164 148 164
Angwin 135 135 135
Remainder 150 150 150
VINEYARD WATER
REQUIREMENTS (ac-ft/ac/yr) (1)
Frost Protection 0.33 )] 0.33
Heat Protection 0.17 2) 0.17
IRRIGATED VINEYARD LAND
USE ACREAGE (1)
South Napa Subarea
1990 8121 8121 8121
2005 10581 10581 13041
2020 13041 13041 13041
Napa Valley
Subarea
1990 22181 22181 22181
2005 26883 26883 26883
2020 31586 31586 31586
L Lake Berryessa Subarea
1990 2236 2236 2236
2005 3443 2236 5611
2020 4650 2236 8986
POPULATION
Napa County
1990 108900 108900 108900
2005 127350 127350 138900
2020 147500 147500 169900
1) For Alternate Scenarios 1 and 2, the Other Irrigated Agriculture water requirements and land use

acreage are the same as the Baseline Projection (see Table 3-2 and Figure 3-3). Vineyard
irrigation requirements, also not shown, are not changed for the analysis of Alternative Scenarios
1 and 2 (see Table 3-2).

) Conversion from sprinkler systems to wind machines is assumed to occur linearly at a rate such
that in the year 2020 sprinkler systems for frost and heat protection are used on 50 percent of the
vineyard lands in the North Napa Valley and Lake Berryessa Subareas, with the remaining lands
in these subareas utilizing wind machines and other alternatives.
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Baseline Projection

- Per capita use for municipal areas based on the average consumption
during the 1985-89 period. The per capita factor for this period of
predominantly dry years reflects a conservation - oriented attitude
(inherent conservation) deemed to be representative of future use.

- Population projections from ABAG and CDOF.
- "Water Duties" for crop irrigation and protection as discussed above.

- Irrigated crop acreage from Napa County 1989-2005 General Plan
Land Use Map, with area dedicated to Agricultural Resource fully
developed as vineyards by year 2020 for South Napa and North Napa
Valley Subareas, and 50 percent developed in the Lake Berryessa
Subarea due to restricted water availability. Frost and heat protection
not required for 50 percent of future vineyard lands in the North Napa
Valley and Lake Berryessa Subareas due to hillside location.

Alternative Scenario 1

- Per capita use factors reduced by 10 percent from potential additional
water conservation in the incorporated communities and American
Canyon.

- No further growth in current vineyard acreage in the Lake Bermryessa
Subarea due to limited water availability.

- Wind machines will replace sprinkler systems for frost and heat
protection in 50 percent of vineyards in the North Napa Valley and
Lake Berryessa Subareas by year 2020.

Alternative Scenario 2

- A greater projected population than the ABAG and CDOF estimates
based on the 1980-2000 growth rates used in the Napa County
General Plan, assuming that the growth rates remain in effect until
year 2020.

- Due to potential rapid development of Carneros vineyards, the acreage
designated as Agricultural Resource in the South Napa Subarea is
assumed to be fully developed by year 2005, instead of year 2020.
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The resultant total County water needs for these scenarios are shown in Figure S-2.
WATER QUALITY

User water quality requirements for municipalities (drinking water), industries, and vineyard
irrigation, and quality of sources (local reservoirs, North Bay Aqueduct, Lake Berryessa,
Napa River, and four groundwater basins) were summarized. Source quality issues were
discussed based on a comparison of source quality parameters with user requirements. The
parameters of concern are summarized below by user:

User

Water Quality Parameter Municipal Industrial Agricultural

Turbidity X
Color

Odor X
Iron and Manganese X
Hardness

Nitrates X
Total Dissolved Solids

Sodium X
Chlorides

Boron

el Ralole

EXISTING WATER SUPPLIES

Napa County’s agriculture, municipalities, and rural areas satisfy their current water needs
from five supplies:

° Groundwater

° River Diversion
° Reservoirs

° Imported Water
. Reclamation

The quantity, its buildup (if any) with time, and availability (reliability) of these supplies
were analyzed, with a focus of effort on estimating the safe yield of the main Napa (North
Napa Valley) groundwater basin and the yield-frequency relationship for the five major
municipal water supply reservoirs - Milliken, Rector, Hennessey, Bell Canyon, and Kimball.
In the case of groundwater, where three additional basins were also reviewed (Milliken-
Sarco-Tulucay, Carneros, and Lake Berryessa), the safe yield represents a long-range amount
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of well pumpage that can be sustained by recharge, avoiding economic hardship (deep
pumping) and water quality degradation. In the case of river diversion, the variation in flow
from year to year and seasonally for the Napa River were related to the timing of water need
for vineyard irrigation and frost and heat protection. For the major local reservoirs, the
variation of inflow from their respective watersheds and variation of consumption played key
roles in arriving at a yield-frequency relationship. For Lake Berryessa, the water rights and
Napa-Solano negotiations were reviewed. For the North Bay Aqueduct (imported) water
supply, contract buildup and potential drought cutbacks were summarized. And for
reclamation, the plans by the Napa Sanitation District were reviewed.

The yield of existing water supplies resulting from the above analyses and reviews are as
summarized in Table S-2.

BALANCING WATER NEEDS AND SUPPLIES

The study estimated the likely range of future water needs through development of a
baseline projection and low- and high-demand alternative scenarios, and the availability of
individual existing supplies - groundwater, river diversion, reservoirs, imported water, and
reclamation. The relationship between year 1990 and 2020 water need and existing supplies
was established by user, subarea, and for the County using the baseline water need
projection and the following assumptions regarding supplies:

° Groundwater. Safe yield extraction rate.

o River Diversion. Napa River above Qak Knoll Ave - 10,000 Ac-Ft/Yr.
QOthers - estimated.

. Reservoirs. Rector and Hennessey at firm yield (100 percent frequency)
rate; Milliken, Bell Canyon, and Kimball at 80 percent frequency yield. Lake
Berryessa-1,500 Ac-Ft/Yr based on existing agreement for lakeside use.

o Imported Water. North Bay Aqueduct maximum contract entitlement of
6,475 Ac-Ft/Yr in 1990 to 13,695 Ac-Ft/Yr in 2020, with the latter based on
a reduced entitlement at 55 percent of the ultimate amount (State delivery
capability with existing facilities).

o Reclamation. Current reclamation capacity of 200, 314, and 1,622 Ac-Ft/Yr
for Calistoga, Yountville, and Napa Sanitation District, respectively.

From a review of the water need/supply relationship for Napa County water users, its three
subareas, and the County as a whole, as shown in Table S-3 and Figure S-3, the following
observations can be made:



TABLE S-2

YIELD OF EXISTING WATER SUPPLIES

Safe or Firm Yield Based on
Source (Ac-Ft/Yr) Record Period
Groundwater
North Napa Valley Basin 22,500 1962-89
Milliken-Sarco-Tulucay Basin <5,400 ---
Lake Berryessa Basin < 400 -
Carneros Area Basin < 300 -
Total Groundwater 28,600 max ---
River Diversion
Napa River above Oak Knoll 10,000 1960-88
Reservoirs
Major Municipal
Milliken 400 1940-89
Rector 1,200 1940-89
Lake Hennessey 5,000 1940-89
Bell Canyon 480 1940-89
Kimball 110 1949-89
Subtotal Reservoirs 7,190
Lake Berryessa 1,500 ---
Imported Water (North Bay
1 Aqueduct)
Maximum - 1990 6,745
- 2020 24,900 ---
Minimum - 1990 5,060 -
- 2020 13,695 -
Reclamation
Minimum 3,103 ---

Maximum 5,943 -
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TABLE S-3
NAPA COUNTY WATER NEED/SUPPLY RELATIONSHIP
Safe/Firm Yield from Exlsting Water Supplies
Ground- Imported Recla- Supply-Need
Baseline Water Need (Ac-Ft/Yr) Water River Diversion Reservoirs ) (NBA) mation Total (Ac-FU/Yr)
Muni- ’ 2020
Water User 1990 1995 2000 2005 2010 2015 2020 Napa Others cipai Berryessa Misc. 1990 2020 1950 2020 1990
North Napa Valley (NN) Subarea
Muncipal & Industrial (M&I)
Calistoga 990 1060 1190 1340 1405 1460 1515 75 0 0 400 NA 0 212 215 200 947 950 43 -565
St. Helena 1935 2195 275 2380 2495 2595 2690 0 0 1200 NA 0 0 0 0 1160 1200 -835 -1490
Younwville 450 490 515 540 570 595 625 0 0 325 NA 0 212 215 0 597 600 147 -25
Subtotal M&I 3375 3745 3980 4260 4470 4650 4830 75 0 0 1925 0 ) 544 550 200 2144 2147 -631 -2083
Rural® 2438 2506 2623 2145 2882 2996 3111 » * ® 875 NA = NA NA 0 - - - -
22500 10,000* 35175 35175 9762 2034
Agricultural-Vineyard 22181 23356 24532 25708 26883 28059 29235
- Agricultural-Other 797 797 797 797 797 797 797
I Agricultural-Total 22978 24153 25329 26505 27680 28856 30032 B & s 1500%= NA ® NA NA 300 — - - -
Total for Subares NN 28791 30404 31932 33510 35632 36502 37973 22575 10000 [ 4300 0 6 544 550 508 37919 37922 9128 -51
f South Napa (SN) Subarea
Municipal & Industrial (M&D
City of Napa 13825 14675 15305 15685 16625 17410 18195 0 0 0 6150 NA NA 4000 10285 0 10150 16435 3675 -1760
American Canyon 1591 1721 1846 2031 2136 226 2316 0 0 0 NA NA NA 2200 2860 0 200 2860 609 544
Subtotal M&I 15416 16396 17151 17716 18761 19636 20511 0 0 0 6150 0 0 6200 13145 0 12350 19295 -3066 -1216
Rural 1705 1732 1811 1903 2017 2112 207 * = - NA NA E NA NA 0 - — - -
5700% 1000%= 500 500%* 9300 9300 841 -1629
Arigcuitural-Vineyard 3248 3576 3904 4232 4560 4888 5216
Agricultural-Other 3506 3506 3506 3506 3506 3506 3506
Agricultural-Total 6754 7082 7410 7738 8066 8394 72 B s - NA NA » NA NA 1600 — — - -
Total for Subarea SN 23875 25210 26372 27357 28844 30142 31440 5700 1600 500 6150 0 500 6200 13145 1660 21650 28595 2225 2845
Lake Aerryessa (LB) Subarea
Municipal & Industrial (M&T) 0 0 0 0 0 0 0 — — — — — - — — — — — — -
Rural 95 96 101 106 112 117 123 * NA « NA » » NA NA 0 - — - -
400+ 100* 1500® 250% 2250 2250 -3664 -5744
L Agricultural-Vineyard 2460 2802 3144 3486 3828 2170 4512 !
Agricultural-Other 3359 3359 3359 3359 3359 3359 3359
Agricultural-Total 5819 6161 6503 6845 7187 7529 7871 » NA » NA 0 = NA NA 0 — - - -
Total for Subarez LB 5914 6257 6604 6951 7299 7646 7994 400 [} 160 0 1500 250 0 0 (1 2250 2250 -3664 -5744
Total All Subareas ‘ 58580 ! 61871 l 64908 ‘ 67618 [ 71175 l 74290 [ 71407 l 28675 _L 11600 l 600 ! 10450 ] 1500 l 756 ‘ 6744 l 13695 l 216¢ l 61815 l 68770 l 3239 } 8637 |

NOTES: * Supply available to rural and agricultural, combined - ** Assumed (no detailed information available) - NA - Not available to user - (1) Includes Veterans Home at Yountville.
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Napa County Flood Control and Water Conservation District
Water Resource Study for the Napa County Region

Adequacy of Existing Supplies
User Group 1990 2020
Individual User:
Municipal and Industrial

City of Calistoga Barely Adequate Inadequate
City of St. Helena Inadequate Inadequate
Town of Yountville Adequate Barely Adequate
City of Napa Inadequate Inadequate
American Canyon CWD Adequate Adequate
Rural Probably Adequate Probably Adequate
Agricultural Adequate Inadequate
Subareas:
Lake Berryessa (LB) Adequate* Inadequate
North Napa Valley (NN) Adequate Inadequate
South Napa (SN) Inadequate Inadequate
Napa County: Adequate Inadequate

* Due to the SWRCB depletion reservation for the Putah Creek area, the right to develop
any water supply has been available.

Certain water management issues were addressed in balancing the County’s water needs and
supplies, as summarized below:

. What is a realistic short-term drought-period cutback in the future water
need?
° Can groundwater serve as a potential alternate supply to municipalities,

especially during drought periods?
. Have river diversions been maximized through the development of storage?

o Are local municipal reservoirs developed such as to derive the maximum
yield from tributary watersheds?

. What supply should be anticipated from Lake Berryessa and who would it
serve?



Napa County Flood Control and Water Conservation District
Water Resource Study for the Napa County Region

o What can be done about firming up the North Bay Aqueduct supply?
° Can any additional in-County water transfers be implemented?
. What supplemental water supplies might be considered?

Incremental water supplies available from these water management measures are summarized
in Table S-4.

WATER MANAGEMENT PLAN

Based upon the water need/supply balance (surplus or deficit for 1990 and 2020,) as shown
in Table S-3, and the incremental supply available from alternative water management
measures, as shown in Table S-4, it is recommended that the Napa County Water
Management Plan consist of the following elements (See summary in Figure S-4):

. Public Information Element. Develop, maintain, and distribute information
to County water users regarding:

- the source of the County’s water supplies.

- current hydrologic conditions in the County and those pertinent to its
imported supply.

- status of State’s efforts to meet its North Bay Aqueduct contract
entitlements.

- status of municipal, industrial, and agricultural water conservation
efforts.

- status of wastewater reclamation efforts.

Consideration should be given to establishing a water deficiency (drought)
index that would trigger certain actions to restrain water use and preserve or
enhance supplies through transfers or short-term supplemental supplies.

° Water Need Element. At five-year intervals, update the County-wide water
needs analysis to track the baseline water use. In addition, encourage
discussion on optimum beneficial use; compliance by municipalities with the
conservation commitments contained in their urban water management plans
and introduction of incentives for water conservation; the use of advanced
water-saving vineyard development and irrigation methods; and facilitate
increased wastewater reclamation by identifying potential users.




TABLE S-4

INCREMENTAL SUPPLY FROM WATER MANAGEMENT MEASURES

Incremental Supply

(Ac-Ft/Yr)
Water Management Measure 1990 2020
Drought-Period Water Use Cutback (25%)
Calistoga 248 379
St. Helena 484 672
Yountville 112 156
City of Napa 3,456 4,549
American Canyon 398 579
Rural (Total) 947 1,245
Agricultural (Total) 8.888 11,656
Total 14,533 19,236
Groundwater as Municipal Supply
Calistoga --- ---
St. Helena e -
Yountville - ---

City of Napa
American Canyon
Total

Maximizing River Diversions
Napa River above Oak Knoll Avenue
Other Streams

Total

Maximizing Municipal Reservoir Yield
Milliken (20-ft dam height increase)
Rector
Lake Hennessey (15-ft dam height increase)
Bell Canyon (20-ft dam height increase)
Kimball (40-ft dam height increase)
Total

Lake Berrvessa Supply

Firming Up North Bay Aqueduct Supply (45%)

Calistoga
Yountville

City of Napa
American Canyon
Total

Not Available
9,776 2,048

600
Minimal
1,500
700
300
3,300

Indeterminate

225
225
8,415
2,340
11,205

OIOOOO



TABLE S-4
INCREMENTAL SUPPLY FROM WATER MANAGEMENT MEASURES

(CONTINUED)
Incremental Supply
(Ac-Ft/Yr)
Water Management Measure 1990 2020
In-County Water Transfers
American Canyon NBA Entitlement 610 546
North Napa Valley Groundwater 9,776 2,048
Total 10,386 2,594
Additional Wastewater Reclamation
Napa Sanitation District 4,321
Calistoga 200
St. Helena 500
Yountville 100
Total 5,121
New Supplemental Water Supplies
Local Storage Reservoirs ’
Napa River, Off-stream 10,000
Others 1,000
Imported
Central Valley Project 10,000

Total 21,000




PuUBLI

C INFORMATION ELEMENT

Develop, maintain, and distribute information regarding
the water resources of Napa County:

O

O0O00

Supplies - groundwater, river diversion, local
reservoir storage, imported water,
wastewater reclamation.

Current Hydrologic Conditions - Drought index

Status of North Bay Aqueduct Entilements

Status of Water Conservation Efforts

Status of Wastewater Reclamation Efforts

WATER NEED ELEMENT

O O Ooa0ad

Update County-wide water needs analysis periodically and encourage the continuation of
existing and implementation of additional water conservation measures.

At five-year intervals update baseline water needs estimate and alternative demand scenarios.
Analyze optimum beneficial use of stored, imported, and groundwater.

Encourage compliance with State-mandated urban water management plan commitments
on water conservation.

Encourage implementation of incentives to promote conservation with a focus on urban
turf and landscaping.

Encourage agriculture to use advanced vineyard layout and water-saving methods such as
moisture tracking and drip irrigation.

WATER SUPPLY ELEMENT

Take the lead role in making arrangements and pursuing opportunities in
resolving the County's near-term and long-term water need-supply imbalances

B NEAR TERM ACTIONS (Next Five Years)

B LONG-TERM ACTIONS

O

O

O

Develop an automatic drought action triggering mechanism
(drought index) that would signal a staged program to restrain
water use and enhance supplies.

inventory wells or well sites which couid be used to supplement
municipal water supplies during droughts.

Inventory non-municipal water storage capacity along the Napa
River to establish diversion capability. Review and summarize
existing Napa River diversion water rights.

Confirm potential transfers among North Bay Aqueduct contractors
within the County.

Negotiate multi-year agreement with water surplus-agency to
supplement NorthBay Aqueduct entittement through 1995.

Summarize and update the cost of potential existing municipal
reservoir enlargements previously studied.

OO0 OO0

.

OO

Sponsor additional investigation of County's smaller groundwater
basins to refine yield estimate.

Track exploration of new wells by municipalities and wineries.

Insure that County use permits demonstrate the adequacy of water
supply and retain drainage on site to encourage groundwater recharge.

Negotiate with Solano County to resolve Lake Berryessa water allocation.

Serve as lead agency in firming up the North Bay Aqueduct supply through

a long-term contract with surplus water-agency and extension of
supplemental Central Valley Project water into Napa County.

Review North Bay Aqueduct conveyance capacity and feasibility of additional
terminal sturage.

Encourage the implementation of wastewater reclamation by the Napa
Sanitation District for turf irrigation in the south-Napa and American
Canyon area.

Review offstream storage potential if unused Napa River flows are available.

Investigate the advantages of conversion of the Flood Control and Water
Conservation District into a County Water Agency.

NAPA COUNTY
WATER MANAGEMENT PLAN

FIGURE S-4

JARd
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Napa County Flood Control and Water Conservation District '
Water Resource Study for the Napa County Region

Water Supply Element. Based on the Water Resource Study, the following
guidelines are offered to the District in resolving near-term and short-term
imbalances between County water needs and supplies:

- Water conservation has a very significant impact on getting through
drought periods.

- Adequate groundwater reserve is available in the North Napa Valley
Basin for short-term municipal use during drought periods.

- Off-stream storage is the key to Napa River diversion capability. The
total current storage capacity is not well documented.

- Some opportunities exist for near-term transfers of water among the
County’s North Bay Aqueduct contractors.

- Near-term, multi-year arrangements for water are needed to
- supplement the County’s current North Bay Aqueduct entitlements.

- There are opportunities at Kimball, Bell Canyon, and Milliken to
enhance the existing water supply by dam enlargement, although such
enlargements would be very costly.

As far as future activities with regard to water supply, it is recommended that
the District consider the following:

refine the safe yield estimates of the smaller groundwater basins
(Milliken-Sarco-Tulucay, Pipe/Capell Valleys, and the Carneros area.

- track exploration for new wells by municipalities and wineries.

- undertake an inventory of non-municipal storage facilities with special
emphasis on Napa River diverters, using a follow-up on the winery
questionnaire conducted during the current study. Summarize riparian
and appropriative river water rights. Review offstream storage
potential if unused Napa River flows are available.

- for County development use permits, insure that drainage is retained

on site to encourage groundwater recharge, and that adequacy of the
water supply is fully demonstrated.

S-8



Napa County Flood Control and Water Conservation District
Water Resource Study for the Napa County Region

- negotiate with Solano County for allocation of the Lake Berryessa
water rights considering the needs and supplies of the Lake Berryessa
Subarea as discussed in this study.

- serve as the lead agency in firming up the North Bay Aqueduct
supply so that full entitlement will be available.

- encourage the implementation of Napa Sanitation/American Canyon
Water District’s reclamation plans at the joint Soscol Wastewater
Plant.

- investigate the advantages of conversion of the District into a county
water agency as water supply consumes an ever-increasing share of
the District’s activities.




SECTION 1
STUDY OBJECTIVE AND SCOPE

As the existing water supplies of Napa County reach full utilization, and the water
needs of the County’s municipalities and agriculture continue to go up, formulating
practical solutions to the water needs - supply balance is best achieved by a regional,
County-wide review of longer-range water needs and alternative water management
strategies. Napa County Flood Control and Water Conservation District (County) has
evolved as the spomsor of the study since it is the prime regional contractor for
supplemental water from the State via the North Bay Aqueduct. Further, the County
is the negotiating agency for Solano Project (Lake Berryessa) water, and is the logical
requestor of potential uncommitted Central Valley Project (CVP) from the Bureau of
Reclamation.

Specifically, the objective of this study is to provide an in-depth review and future
projection of water demands and supplies for all of Napa County, with incremental 5-
year projections between the years 1990 and 2020 for municipal, industrial, and
agricultural users. Although numerous studies have been conducted over the years on
various aspects of water needs and supplies, the last comprehensive, County-wide
assessment was conducted nearly 30 years ago.

The scope of work of Agreement #2893 - Contract for Engineering Services for Napa
County Water Resources Study, approved by the County Board of Supervisors on
February 27, 1990, consists of the following series of tasks:

Task Description
1 Summarize Existing Water Use
2 Characterize Existing Water Use
3 Estimate Water Needs to Year 2020
4 Summarize Existing County Water Supplies
5 Analyze Demand - Supply Relationship
7 Discuss Plans for Supplemental Water Sources
8 Recommend a Program for Balancing Water Needs and
Supply
9 Meetings and Reports

1-1



Section 1

Study Objective and Scope

Report Task
Section Title Covered
2 Description of Study Area e
3 Water Needs 1,2,3,4
4 Existing Water Supplies 5
5 Water Quality 4,5
6 Balancing Water Needs and Supplies 6,7,8

In order to coordinate the study work with the County’s primary water users, an
Advisory Committee was formed, consisting of the following:

. City of Calistoga

. American Canyon County Water District

. City of Napa

City of St. Helena

Town of Yountville

County of Napa

Farm Bureau

. Vintners Association

. United Napa Valley Associates/Sierra Club

The input of Advisory Committee members is hereby acknowledged.
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SECTION 2
DESCRIPTION OF STUDY AREA

Napa Valley, the key, most well-known portion of Napa County, extends about 35 miles
in a gentle northwesterly arc from the shores of San Pablo Bay to the hills above
Calistoga, culminating in 4,000 foot-high Mount St. Helena. At the foot of the valley
lies the City of Napa; to the southwest, the Carneros region; and to the southeast, the
American Canyon area. The valley is surrounded on both sides by mountains, with the
Mayacamas on the west side separating Napa from Sonoma County. Beyond the
eastside hills lie a series of smaller valleys from Pope Valley in the north to Wooden
Valley in the south. Further east lies the large man-made reservoir, Lake Berryessa.
(See Figure 2-1 for study area location.)

Napa County is now recognized world-wide for its premium wines and as a popular tour
goal based on its scenic vineyards and wineries. It is the Napa Valley floor, between
Highway 29 and the Silverado Trail, that dominates as vineyard area, with, however,
more and more hillside plantings in recent years. Napa Valley’s towns of Napa,
Yountville, Oakville, Rutherford, St. Helena, and Calistoga are well known as a result
of the valley’s wine reputation, with the latter town further recognized as a health resort
with natural hot-water geysers, mineral springs and mineralized mud baths. The climate
of the valley varies from the cooler, Bay-influenced southern portion such as the
Carneros area, to the hotter northern end at Calistoga. The valleys to the east and
Lake Berryessa are still hotter. At the southeast end of the County lies the
unincorporated community of American Canyon, located adjacent to the City of Vallejo
on the border of Napa and Solano Counties.

The County has long recognized the importance of maintaining vineyard land, creating
in 1968 the agricultural preserve designation. It is the proper balance between
requirements for resource preservation and urban development needs of the County
that has occupied many general plan formulations and updates. With 1.5 million
County visitors a year and approximately 240 wineries in business or in the approval
state, concern about traffic and water recently resulted in new County regulations
imposing strict limits on the size and scope of winery expansions and public events. At
the southern end of the County, 3,000 acres have been set aside for commercial
development including manufacturing, distribution warehouses and office space. Recent
announcements indicate a growing commercial and industrial zone. The County and
its towns are generally governed by population growth goals, with the greatest
urbanization currently taking place in the American Canyon area due to its proximity
to Highway 80, the booming city of Vallejo and the recently-relocated Marine World.

For purposes of this study, Napa County has been divided into three subareas:
. North Napa Valley (NN)

. South Napa (SN)
. Lake Berryessa (LB)
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Section 2

Description of Study Area

These subareas were established to facilitate development of the water need and supply
balance. For example, the NN Subarea, covering the main Napa Valley north of Oak
Knoll Avenue, just outside of the City of Napa, was used by the U.S. Geological Survey
in its 1973 groundwater model. The subarea’s groundwater basin and the Napa River,
which is the main stream within the area, provide a dominant water supply for subarea
agriculture. In the case of the Lake Berryessa Subarea, the lake’s watershed is the basis
of water right reservations associated with construction of Lake Berryessa.

Within each subarea, water needs by user group (agriculture, municipal and industrial,
and rural) and appropriate supplies will be brought into balance, to the greatest extent
possible, before inter-subarea water transfers are considered.



SECTION 3
WATER NEEDS

Water use in Napa County primarily satisfies agricultural and municipal needs, with a small
percentage of use by industry and rural areas. The purpose of this section is to present
existing water use (1989) and projections of future water needs to the year 2020 for Napa
County. The uses are separated into four primary categories:

J Municipal and Industrial
. Rural
. Vineyard

. Other Irrigated Agriculture

Municipal and industrial users rely primarily on local reservoirs and the North Bay
Aqueduct, with a small percentage of supply coming from groundwater. Groundwater
pumping and diversions from the Napa River and its tributaries, as well as numerous streams
and creeks in the Lake Berryessa watershed, supply water to the other three user categories.

The remainder of this section is organized as follows:

° Data Collection. This section discusses the data collection effort conducted
for the water needs analysis.

. Methodology. This section provides a description of how existing water use
and future water needs are estimated for this report.

. Analysis of Existing (1989) Water Use. This section presents the existing
water needs (1989) for the four major water use categories. The
characteristics of water use are also presented for each group; this provides
the basis for projecting future water needs, and conducting operations studies
of supply sources

. Future Water Needs. This section presents estimates of water needs
projected to the year 2020. Projections are made in five-year increments
according to the water user groups mentioned above. In addition, alternative
scenarios are considered which provide a range of likely water needs,
accounting for potential variations in the adopted water use characteristics,
population growth, and land use development.

DATA COLLECTION
An extensive effort was made to collect data pertaining to water use practices and

requirements, population projections, and existing and future land use plans, all of which are
desirable for a water needs evaluation. The data collection effort consisted of: a review of
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Section 3

Water Needs

general plans, master water supply plans, water management plans, and previous
investigations; a review of agricultural water and land use practices; acquisition of historical
water production records and metered water sales records; collection of historical and
projected population data; acquisition of land use maps and data; and consultation with the
Agricultural Commissioner’s Office, the U.C Davis Cooperative Extension, the Farm Bureau,
the Napa County Planning Department and the Advisory Committee, a panel consisting of
experts in the areas of water and land use in Napa County.

As is common with these types of studies, the available data is not as complete as would
be desired and it is not always in a consistent format. From inspection of the database, the
following observations were made:

Historical water production data for the City of Calistoga, the City of St.
Helena, the City of Napa, the Town of Yountville, and American Canyon
area are available. Recent data for the community of Angwin is not readily
available;

Metered water sales records are not readily available for the entire historical
period 1985 through 1989, nor for all the communities; this is a reflection of
the water rate structure of the communities;

Industrial water use supplied by municipal sources is available for some
communities, however historical information is limited and the format is not
consistent from area to area. Production of water from private sources for
industrial uses is not readily available; some information is reported in
investigations conducted by the California Department of Water Resources
(DWR);

Very limited data is available for water use by customers served by small

‘water purveyors or water use by rural users on private wells for the historical

period 1985 through 1989;

No measurements of groundwater pumping or surface water diversions for
crop irrigation are readily available for the historical period 1985 through
1989;

Historical and projected population data is available for Napa County from

the California Department of Finance (CDOF) for 1985 through 2020. The
Association of Bay Area Governments (ABAG) publishes population

3-2



Section 3

Water Needs

projections for Napa County, the incorporated areas, and the American
Canyon area for 1985 through 2005;

° Existing land use maps/data (1989) for Napa County and for the communities
have not been compiled recently. General Plan land use maps are available;

. Detailed land use maps and land use acreage are available from DWR Land
Use Study #88-62. This study, completed in 1988, delineates existing land
use (1987) for Napa County on U.S. Geological Survey (USGS) quadrangles;
land use is divided into 26 groups -- ten agricultural classifications, six native
classifications, six urban classifications, and four recreational classifications.
Corresponding acreage for each quadrangle and classifications are also
available.

METHODOLOGY

To determine existing and future water needs in Napa County, unit water consumption was
analyzed or developed by user group, as discussed below. See Figure 3-1 for an overview
of the water needs methodology.

Municipal and Industrial Water Needs Analysis

Municipal and industrial water use for 1989 were determined from an analysis of water
production records and metered water sales data maintained by the water service agencies
serving communities discussed above.

The most common approach for estimating future water needs of the municipal and
industrial sector is the per capita consumption factor. The per capita method is ideal for
areas that do not expect dramatic changes in the current composition of the city and its
water use characteristics. The data required for this method is the annual water consumed
for a service area and the corresponding number of customers served. In this study, water
production records for a city, together with historical population data, provided the
information necessary to estimate an average annual per capita use for the city. (This
assumes the geographic delineation of the water service agency boundary is coincident with
the geographic area used for the population estimate). The per capita consumption factor
is then used with projected future population data to estimate the corresponding future water
need.
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Water Needs

In order for the unit consumption approach to yield valid estimates of future water needs,
existing and probable future water use practices must be reviewed. The review considered
the current effectiveness of water conservation practices of the municipal and industrial
groups, and the likelihood of additional conservation driven by governmental regulation,
economics, or technical advancements. The water management plans, mandated by the
State, cover a community’s goals as far as conservation is concerned. In addition,
adjustments were made to the per capita estimates to account for: recent hydrologic
conditions; anticipated changes in population density; commercial development; large
industrial uses, and tourism.

The characteristics of municipal use in Napa County, consisting of residential, commercial,
and public water needs, are not expected to change dramatically over the planning horizon.
However, the industrial use component can vary dramatically as a result of the unique water
requirements of certain kinds of industrial processes. To guarantee the accurate
representation of future water use characteristics, the per capita method was enhanced to
accommodate this possibility. The industrial component was separated from the total
municipal and industrial water needs prior to calculating the per capita consumption factor.

Future industrial water needs were estimated in one of two ways, based on data availability.
If metered water sales records were available, together with corresponding existing land use
maps, a water duty for the industrial portion was determined. (A water duty represents the
amount of water required per unit area occupied by a particular land use category, expressed
in units of acre-feet per acre per year). Estimates of future industrial water needs were then
determined by applying the water duty to future land use acreage reserved for industrial
development, as stated in the general plans. Alternatively, relying on previous investigations
and/or recommendations from Advisory Committee panelists, industrial water use was
expressed as a percentage of the total water use. Water needs in the future were then
assumed to reflect this same percentage. Any error induced from the special treatment of
this industrial factor was presumed to be small since industrial use in Napa County is a
relatively small component of the total water needs.

Rural Water Needs Analysis

Existing water use of the rural population can also be determined from a compilation of
water production records. However, such records of rural water use are not regularly
maintained on a public level. Hence, an estimate of per capita water consumption was used
together with historical population data.

A large component of the rural population is made up of individuals associated with
wineries situated primarily throughout the Napa Valley. This industry has a water use
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component consisting of needs for domestic purposes, bottle washing, tourism, and other
incidental uses for processing of wine. A survey revealed that winery operations required
relatively little water, with domestic needs requiring the largest percentage. This domestic
need was already accounted for in the rural per capita estimate. From the survey, the
remaining uses were averaged over the rural population and an additional per capita
component included with the overall rural per capita estimate.

The same per capita estimate was used with projected population data to determine future
water needs of the rural population. No adjustments were made to the per capita use
estimate for calculating future water needs. This assumes that water use characteristics of
the rural population will remain constant over the planning horizon.

Agricultural Water Needs Analysis

Generally, irrigation for agricultural purposes is met by pumpage of groundwater, surface
water diversions from local streams and creeks, and to a lesser extent water service agencies.
Typically, records of agricultural water consumption are not maintained and/or are not easily
obtained. The most common approach used to estimate existing agricultural water needs
makes use of an applied water requirement factor, expressed in units of acre-feet of water
required annually per acre of crop for a particular crop type. The annual water requirement
is based on the amount of water needed to meet the evapotranspirative needs of the crop as
well as losses incurred in conveyance systems.

Agricultural water use practices in Napa County have a unique requirement for vineyards
posed by the threat of severe frost and heat conditions. Water is commonly sprayed over
the vineyard to protect the vines from potential damage. If adequate protection against these
two factors is not provided, significant economic loss can be incurred. Numerous studies
conducted in the past have estimated the seasonal and annual water needs required for frost
and heat protection. However, determining an annual average water application for these
purposes has been difficult because of the unpredictability due to erratic climatic conditions.
In this study, individual average annual water consumption factors were determined for frost
and heat respectively based on previous studies. These factors were then added to the
irrigation-applied water requirement.

The applied water requirement determined for a particular crop was used, together with crop
acreage determined from existing detailed land use maps prepared by DWR, to estimate the
existing water needs of a particular crop.

To calculate future irrigated crop water needs, the growth patterns of the different crop types
were evaluated, as well as future irrigation practices that may alter the water consumption

3-5



Section 3

Water Needs

factor. Crop development depends on the Napa County general plan land use element,
economics, land availability, and water availability. The applied water requirement for each
crop was evaluated and adjusted according to potential changes in irrigation practice and
irrigation efficiency. Water demand projections were calculated by applying this adjusted
applied water requirement to the projected future crop acreage as designated in the Napa
County General Plan.

Alternative Scenarios

In addition to the above estimates, alternative scenarios were developed to consider the
possibility of changes in projected populations, land use development, and to account for
changes in general water use characteristics.

ANALYSIS OF EXISTING (1989) WATER USE

As discussed previously, water use in Napa County has been separated into four categories:
Municipal and Industrial; Rural; Vineyard; and Other Irrigated A griculture. The total current
(1989) water use for Napa County is 57,100 acre-feet. The distribution of this total by water
use category is shown in Figure 3-2.

Municipal and Industrial Water Demand

The focus of municipal and industrial use is in the urban areas of Calistoga, St. Helena,
Yountville, Napa, American Canyon, and Angwin. The residents of these areas make up 81
percent of the total population in Napa County, and are located in the North Napa Valley
and South Napa Subareas. Each of these communities, with the exception of Angwin, is
served by a single water service agency. The Angwin area receives its water primarily from
the Howell Mountain Mutual Water Company, Pacific Union College, and St. Helena
Hospital. The water agency boundaries generally coincide with the urban limit lines defined
in the general plans, although in some cases a small number of residential and industrial
customers exist outside the service area boundaries.

Existing Municipal and Industrial Water Use. Existing municipal and industrial water
use was determined using water production records from the individual water service
agencies. Additional metered water sales records were available for some cities, though the
use of this data is limited since records are incomplete. However, this additional
information serves to check and validate the water production data. Each community, as
mentioned previously, is treated individually, accounting for the variations in water use
practices of the distinctive communities. The total current (1989) combined municipal and
industrial use is 18,300 acre-feet (Figure 3-2).
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The City of Calistoga, located in the extreme north end of Napa Valley, provides water for
residential, commercial, industrial, and public uses within its city limits. The city’s water
needs are supplied from Kimball Reservoir, the North Bay Aqueduct, and the Fiege well
field. The most significant industrial use is for Calistoga bottling works, responsible for
producing sparkling mineral water. In recent years this industry has grown tremendously,
as is reflected in Figure 3-3 which depicts historical total water production, with industrial
use segregated from the total use, and the remainder consisting of residential, commercial,
and public uses. The industrial use was determined from 1989 metered water sales records.
For 1985 through 1988, industrial water use was estimated from previous work (Heuser,
1989).

The City of St. Helena, located south of Calistoga, near the center of Napa Valley, is served
by the Water Enterprise of St. Helena. Water is supplied by Bell Canyon Reservoir, and in
recent years, additional water, as needed, has been imported from outside sources according
to temporary short term contracts. Currently, groundwater does not provide any supply,
though investigation of wells located within the service area are ongoing. The Water
Enterprise sells approximately 79 percent of its water within the St. Helena city limits, with
the remainder being distributed to residential and commercial use, as well as wineries for
wine production outside the service area (Hanson, 1987). In addition, restaurants and
overnight accommodations for tourists represent a significant water use. Recent historical
use, according to water production records collected from the Louis Stralla Water Treatment
Plant, are presented in Figure 3-4. Industrial use was 440 acre-feet in 1987 (Hanson, 1987).
The use was assumed to be an average use and was separated from the remaining years as
well.

Another residential community within Napa Valley, located north of the City of Napa, is
the Town of Yountville. The water service area serving Yountville includes residents in the
town limits and excludes those people living in the California Veterans Home. The water
supply comes from two sources, the North Bay Aqueduct and Rector Reservoir, through
contractual agreements with DWR and the California Department of Veteran Affairs,
respectively. The water use in Yountville is dominated by residential and commercial needs;
no industrial uses are reported. However, like St. Helena, restaurants and ovemight
accommodations for tourists represent a significant water use. Water production records for
the Yountville water service area are presented in Figure 3-5.

The largest community of Napa County, the City of Napa, is located near the southern-most
end of Napa Valley. With a population of approximately 64,500 in 1989, the City of Napa
is home to over 60 percent of the total Napa County population. Water needs are currently
met by three primary supplies: Lake Hennessey, Milliken Reservoir, and the North Bay
Aqueduct. With the exception of two large industrial operations (Napa Pipe and Syar Rock),
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industrial actvity is limited to small operations. The City sells surplus water to agricultural
customers, primarily vineyards, when the municipal and industrial requirements have been
met. This service is provided on a contract basis and is interruptible. The combined recent
historical water production records of the three water treatment plants (Hennessey, Milliken,
and Jameson) supporting the City of Napa are shown in Figure 3-6. The segregation of
industrial use from the total use was based on an estimate that five percent of the total use
was for industrial needs. Data from metered water sales records were used to derive this
estimate. Industrial use could not be directly extracted from the records due to the water
rate structure used by the city of Napa. Consultation with the Advisory Committee enabled
the five percent estimate to be determined (City of Napa, 1990).

The American Canyon County Water District (ACCWD) serves a rapidly developing
unincorporated community referred to as American Canyon, located in the southern end of
Napa County. The Local Area Formation Committee (LAFCOM) has identified a boundary
for the area congruent with the ACCWD service area. The service district receives its water
supply principally from the State Water Project via the North Bay Aqueduct with minor
supplemental supplies from the City of Vallejo and a connection to the City of Napa
distribution system. The area is predominantly residential. The steady upward trend of
water production, as shown in Figure 3-7, is an indication of recent growth. Figure 3-7
reflects the initiation of a 5-year contract serving an agricultural interest, which, for purposes
of this study, was treated as an industrial demand (assumed constant for 1987 through 1989)
and separated from the municipal demand. No other industrial uses were reported.

Recent water production data for the Angwin area was not readily available. Instead,
estimates of per capita consumption and population were used to determine existing water
use. The per capita estimate was taken from a previous investigation conducted for the
Howell Mountain Mutual Water Company (Winzler & Kelly, 1985).

Characteristics of Municipal and Industrial Water Use. For projections to be made of
future municipal and industrial water needs, an analysis of the existing water use was
conducted, deriving unit consumption factors for each municipality. The historical water
production data for each water service agency, together with historical population data
obtained from the CDOF and the ABAG, was used to obtain annual per capita consumption
in units of gallons per capita per day. The recent drought conditions have affected water
use practices in Napa County. To evaluate this impact, data was collected for the period
1985 through 1989. The per capita method is sensitive to large non-residential water use
components that have a tendency to fluctuate. For this reason it is important to address any
sizable current use that may change dramatically and separate it from the data. The potential
for industrial water demands to change independently of population, for example, is
accounted for in this case. With the industrial component removed, the per capita method
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is ideal for projecting future water needs of municipalities in Napa County, since water use
characteristics of the various cities are expected to remain relatively constant over the
planning horizon. The characteristics of recent water use patterns for municipal needs were
determined for each of the Napa County communities. These characteristics, expressed as
annual per capita water consumption factors, are given in Table 3-1.

Calistoga water production data was adjusted for the recent trend of increased water demand
for the bottling works industry. This industrial water use was reflected in metered water
sales records for 1989. Per capita use was calculated after this industrial use was removed.

St. Helena also serves a share of its water to nearby wineries during production phases.
Based on a recent study, it was assumed that the 1987 industrial use would remain constant
over the planning horizon (Hanson, 1987). This community’s per capita use is the largest
of the group. Two reasons account for this: (1) Tourism is a major component of this area.
St. Helena showed the second largest percentage increase in the number of lodging rooms
during the 1980 decade (Napa County Conservation, Development and Planning Department,
1990); and (2) delivery system losses are reported as high as 20 to 30 percent (Hanson,
1987). Because the analysis relies on water production data, these losses comprise part of
the per capita estimate.

The industrial sector of Yountville is assumed insignificant (Yountville Water Management
Plan, 1986), and no adjustment accounting for industrial use was made to the water
production data. Like St. Helena, this community also portrayed a high per capita water use
estimate relative to the other municipalities. This is primarily due to the large tourist
activity in the area, which showed the greatest increase in Napa County

during the 1980 decade (Napa County Conservation, Development and Planning Department,
1990).

In the City of Napa, industrial use has historically been a small component of total water
needs. It was difficult to separate the industrial water needs due to the water rate structure
since industrial contracts were not always distinguished from residential and commercial
contracts. A review of data available, reinforced by recommendations from Advisory
Committee panelists, resulted in an assumption of a five percent industrial water use. Future
land use plans indicate that the composition of the city of Napa’s water use characteristics
will not change significantly over the planning horizon (City of Napa, 1990).

American Canyon also supports little industry, however in 1987 the service district initiated
a single contract for delivering water for vineyard irrigation to the Chardonnay Golf Club
(ACCWD, 1990). This use was placed in the industrial use category and, as stated
previously, was assumed constant for the years 1987 through 1989.
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TABLE 3-1

CHARACTERISTICS OF CURRENT WATER USE

CALENDAR CALISTOGA NAPA ST. HELENA YOUNTVILLE ACCWD ANGWIN REMAINDER
YEAR gped gped gped gped gped gped gped
1985 154 N/A 230 N/A 158 N/A
1986 163 177 242 226 150 N/A
1987 155 195 254 240 163 N/A
1988 146 173 237 215 169 N/A
1989 139 172 200 213 181 N/A
AVERAGE 151 179 233 223 164 135 150
NOTES:

gped = gallons per capita per day
N/A = Not available

CALISTOGA: Production data was adjusted for industrial use. This was necessary due to the rapid growth of
"bottling works" which significantly increased overall water use. The resulting per capita estimates reflects a
conservation-minded community. Industrial demands were handled by the "Water Duty” approach. A water duty
was calculated using existing land use data; this was then applied to future land use acreage provided in the general
plan.

ST. HELENA: St. Helena serves a large portion of its water to the wineries during production phases. Based on
previous studies (Master Water Plan of 1987 - Hanson) it was assumed that the industrial use of 1987 represented
an average annual use. To calculate per capita, this industrial component was separated from the production data;
for future projections it was then added back (assuming no future demand increase in this use category).

NAPA: Production data was also adjusted for industrial use in Napa. However, because of limited data it was
assumed that five percent of the production data went to industry (based on fiscal year sales data). Industrial use
was assumed to make up five percent of future demands as well.

YOUNTVILLE: It was assumed that industry was an insignificant portion of Yountville’s annual production. The
only adjustment necessary was the separation of the "Group Quarters" population from the rest of the town. Per
capita was calculated using the estimates of Town population. A per capita of 50 gpcd was assumed for the Group
Quarters indoor use; water duty of 1.5 Ac-Ft/Ac/Yr was applied to 150 acres used by the Veteran’s Home (DWR
1987 land use).

ACCWD (AMERICAN CANYON COUNTY WATER DISTRICT): American Canyon also supports little
industry, and therefore was not adjusted accordingly. However, in 1986-1987 ACCWD began supplying Chardonnay
Golf Course with irrigation water. An estimate of 266 Ac-Ft was then removed from years 1987-1989. Per capita
use was then calculated, and the irrigation was carried along as a separate component for future demand
calculations.

ANGWIN: Data was not available for the Angwin area, with the exception of a report performed by Winzler and
Kelly in 1985 for Howell Mountain Mutual Water Company. A per capita estimate of 135 gpcd was taken from
here (119 gped for residential use; 12 percent of total use for commercial - 16 gped).

REMAINDER (rural): Assumed the per capita use of the rural population of Napa County was 150 gped.
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As is apparent in Table 3-1, the dry conditions that have prevailed in recent years are partly
responsible for the downward trend in the annual per capita use. To evaluate the
significance of this on the average per capita use estimate, an average of the period spanning
1985 through 1987 was considered. The net impact is less than a 5 percent increase in
future water demands. This is not enough evidence to warrant an adjustment to the per
capita use estimates. On the contrary, state wide trends indicate that future per capita use
estimates will decline as a result of increased water conservation. This slightly lower per
capita estimate inherently reflects this attitude. The primary reasons for historical
differences in the individual per capita use estimates was due to large tourism components
associated with St. Helena and Yountville relative to the other communities. Calistoga, on
the other hand, tends to be lower than the other communities due to a large percentage of
trailer parks, which generally have a low per capita use (STA Planning, Inc., 1989). The
Napa County General Plan calls for urban development to be restricted to those areas within
the urban limit lines. In addition, there are currently no future plans for extending urban
limit lines associated with any of the incorporated areas. Thus, the composition of the water
user categories should remain relatively constant over the planning horizon warranting the
use of the per capita estimate. The average per capita use estimate derived from historical
use during the 1985 to 1989 period has been used as the basis for projecting future
municipal and industrial water needs.

Production data for the period 1985-89 was reviewed for the five municipal entities to
establish the seasonal variation of use. This variation is required for the yield analysis of
local reservoirs (See Table 5-5).

Rural Water Use

The rural community represents approximately 19 percent of the total Napa County
population, and relies primarily on private wells and small water purveyors for their water

supply.

The primary water use is for domestic purposes. However, it is possible that some
incidental use occurs as a result of commercial, industrial, and agricultural needs. For
purposes of this study it was assumed that a per capita consumption factor would be used
to account for these rural water needs. A review of previous investigations indicated an
annual per capita use of 150 gallons per capita per day has been calculated in the past
(Engineering-Science, Inc., 1971). Using historical population data, the total existing water
use for 1989 was calculated (see Figure 3-2). The estimated water use supports an earlier
assumption that the rural water use category represented only a small percentage of the total
water needs of Napa County -- approximately 6 percent. This reinforces the idea that the
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same per capita estimate can be used for projecting the future water needs of this category,
with little chance of significant error based on these estimates.

Agricultural Water Use

The largest component of existing water use is the agricultural base of Napa County. The
primary crop grown is wine grapes, which account for 92 percent of the irrigated agriculture
(1989). Other irrigated crops consist of pasture, grain, deciduous, and truck crops. The
irrigated agricultural land use acreage distribution by subarea is shown in Figure 3-8. Crops
are irrigated using both groundwater and diversions of Napa River water and its tributaries,
as well as a number of small streams and creeks in the Lake Berryessa watershed. A very
small percentage of crop water requirements are met by municipal water agencies, on an as-
available basis.

Agricultural water use in Napa County is largely devoted to vineyards covering the Napa
Valley floor, and increasingly the hillsides, as well as the Carneros area, Jameson and
American Canyons, and Chiles and Pope Valley. The annual current water requirements for
vineyard is composed of water for irrigation, protection of the vines from spring frost
damage, and protection of maturing grapes from heat damage during extremely hot summer
temperatures. Several references have addressed vineyard development in Napa County and
its water requirements. The key sources of information used in this study included: the
Napa County Department of Agriculture, DWR, and the University of California Cooperative
Extension Service. '

Existing Land Use. A breakdown of crop patterns is the first step in developing estimates
of existing and future agricultural water needs. Agricultural land use practices in Napa
County were analyzed to identify crop-mix and crop acreage. Significant detail of Napa
County agricultural development was made available from a DWR land use survey
conducted in 1987 (DWR Land Use Study #88-62). DWR conducts such surveys for
California counties approximately every seven years. The maps and data are developed from
aerial photographs, supported by frequent spot field checks for accuracy. The survey
separates land use into agricultural, native, urban, and recreational classes, with further
division within each class. The agricultural class includes ten subclasses, of which Napa
County has five:

o Vineyard

° Pasture

° Grain

° Deciduous

o Truck Crops
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Because of the dominant presence of vineyards in Napa County, pasture, grain, deciduous,
and truck crops were assigned to one group, previously identified as Other Irrigated
Agriculture. The land use survey also identifies whether the crop is irrigated or not. By
identifying the irrigated acreage for each crop, water requirements can be estimated based
on water use characteristics shown in Table 3-2.

As of 1987, the North Napa Valley Subarea contained nearly 70 percent of all developed
vineyard land in Napa County (or 21,240 acres). Development is concentrated on the Napa
Valley floor, with additional vineyards recently spreading to the hillsides and smaller upper
elevation areas such as Chiles and Foss Valleys. Other irrigated agriculture is relatively
small, occupying less than 2 percent of the developed irrigated agricultural land in this
subarea (or 320 acres).

The eastern portion of Napa County, designated as the Lake Berryessa Subarea, supports a
mixture of vineyard and other irrigated agriculture. Existing vineyards are currently limited
primarily to Pope and Capell Valley, totaling 1995 acres in 1987. Other irrigated agriculture
is approximately 1115 acres.

In the South Napa Subarea rapid vineyard development has occurred in the Carneros Valley,
with additional vineyards spread thinly among the Jameson and American Canyon areas, and
Wooden and Gordon Valleys. Total lands occupied by vineyards in 1987 was 7630 acres,
with 1010 acres devoted to other irrigated agriculture.

Characteristics of Vineyard Water Requirements. In general, irrigated agricultural land
requires enough applied water to satisfy the consumptive use requirements not met by
precipitation (the consumptive use of a crop is the amount of water required to satisfy the
evapotranspirative demands of the crop including evaporation loss from crop foliage and
adjacent soils). Annual water requirements for vineyards are unique, however, and consist
of three distinctive water use components: (1) irrigation; (2) frost protection; and (3) heat
protection. A summary of these applied water demands for each particular crop is given in
Table 3-2.

Vineyard irrigation varies geographically and annually depending on climatic conditions.
The water requirements for irrigation are commonly expressed in units of acre-feet per acre.
Based on a review of previous investigations and consultation with Advisory Committee
panel members, an applied water requirement for each subarea was estimated (see Table 3-
2). Tt was assumed that this water requirement was constant over a given subregion.

During the 1970s, not all vineyards were irrigated, depending mostly on grower preference
(Metcalf and Eddy, 1973). However, the increased demand for higher yielding vineyards
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TABLE 3-2

UNIT WATER REQUIREMENTS BY CROP CATEGORY

Average Annual Crop Water Demand

(Ac-Ft/Ac/Yr)
Crop North Lake Crops
Category Napa Valley(D'  South Napa®  Berryessa() Included®
Vineyard® Black and White grapes
Irrigation 0.50 0.40 0.60
Frost Protection 033 0.33 0.33
Heat Protection 0.17 0.17 0.17
Total 1.00 0.90 1.10
Pasture
Irrigation 4.00 4,00 4,00 Alfalfa, Mixed Pasture,
Irrigated Native Pasture
Grain
Irrigation 1.70 1.70 1.70 Oats, Wheat, Barley
Deciduous
Irrigation 2.00 2.00 2.00 Apples, Apricots, Bushberries
Citrus, Prunes, Nut Crops
Truck Crops
Irrigation 1.70 1.70 1.70 Flowers and Nursery

(1) Other than Vineyards, the Average Annual Crop Water Demand was assumed constant for each
subarea.

(2) Incidental crops not included are Subtropical Fruits and Field Crops - irrigated acreage was

insignificant.

(3) Average Annual Crop Water demand is a