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3. WATER RESOURCE AND LAND USE MONITORING AND MANAGEMENT PROGRAMS
3.1.

Overview

This Groundwater Sustainability Plan (GSP, or Plan) Section provides a description of the local, state, and
federal agencies that implement monitoring and management programs in the Napa Valley Subbasin.
The objectives of those monitoring programs are often dictated by statutory or regulatory requirements
intended to protect groundwater and surface water quality. This Section of the Napa Valley GSP
describes those programs and their monitoring networks. Monitoring programs or projects
implemented by other entities may also provide data useful for the evaluation of basin conditions and
are described in Section 6. Groundwater and surface water resources in the Napa Valley Subbasin
(Subbasin) are managed through several tiers of administrative regulation.
At the federal and state level, the U.S. Environmental Protection Agency (USEPA), the United States
Geological Survey (USGS), the California Department of Water Resources (DWR), the State Water
Resources Control Board (SWRCB), the California Department of Toxic Substance Control (DTSC), the
California Geologic Energy Management Division (CalGEM), the California Department of Pesticide
Regulation (DPR), and the California Department of Veterans Affairs (CDVA) all take part in some form of
water resource management through monitoring and regulation of groundwater and surface water
quality, administering surface water rights, and providing water for communities in the Subbasin.
Locally, entities such as the County of Napa, the Napa County Resource Conservation District (NCRCD),
and local municipalities implement policies, monitoring, and management plans pertinent to
groundwater and surface water resources in the Subbasin.
3.2.

Objectives

The primary objective of this section is to identify the existing water resource monitoring and
management programs in the Subbasin and how any such existing monitoring networks may be
incorporated into the monitoring network for this GSP. In addition to identifying these existing entities,
the section also provides the following:
•

•

•
•

A description of land use elements or topic categories of applicable general plans, the process
for permitting new or replacement wells in the basin, including adopted standards in local well
ordinances, zoning codes, and policies contained in adopted land use plans.
A description of the extent of recent and historical monitoring networks in the Napa Valley
Subbasin. This information precedes a discussion, in a subsequent section of this GSP, of the
monitoring network that the Groundwater Sustainability Agency (GSA) will use to track
groundwater-related conditions for the purposes of SGMA.
A summary of information relating to notification and communication by the Agency with other
agencies and interested parties
A description of the beneficial uses and users of groundwater in the Subbasin. These
descriptions precede additional details to be addressed in subsequent sections of this GSP,
including identification of significant and unreasonable impacts on beneficial users.

LSCE TEAM
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3.3. Water Resources Monitoring and Management Programs (10727.2 G)
(§354.8 c, d, and e)
Existing monitoring and management programs within the Plan area include programs implemented
by federal, state, regional, and local public agencies in support of regulatory or statutory
requirements. Monitoring programs or projects implemented by others may also provide data useful
for the evaluation of basin conditions presented in Section 6. Monitoring sites from the various
networks described in this section were considered for incorporation as part of the GSP monitoring
network and are described in Section 5.
The Napa County Groundwater Sustainability Agency (NCGSA) intends to continue using current
groundwater and surface water monitoring programs to inform the evaluation of GSP monitoring
network sufficiency and fill data gaps where necessary. The current monitoring and management
programs are not expected to limit operational flexibility in the Subbasin. This Plan incorporates all
available data collected through the numerous programs and monitoring networks in the Subbasin and
implements standards consistent with state and federal drinking water quality programs. State and
federal water quality programs inform the sustainability criteria developed in this Plan, which are
presented in Section 9. Additionally, projected water budgets presented in this Plan are consistent with
the land use and zoning measures presented in local General Plans. Updated assessments of land use
and water demand projections, and the assumptions associated with each, are described in greater
detail in Section 7.
3.3.1. Local Monitoring and Management Agencies
3.3.1.1. County of Napa
Napa County has managed environmental resources through land use controls and other regulations for
over five decades. Although the terminology was different, the County Board of Supervisors (BOS) has
understood since the 1960s that the “sustainable yield” should not be exceeded (Faye, 1973 and James
M. Montgomery Consulting Engineers, 1991).
San Francisco Bay Area Integrated Regional Water Management Plan
Napa County and the City of Napa participate in a regional effort to “coordinate and improve water
supply reliability, protect water quality, manage flood protection, maintain public health standards,
protect habitat and watershed resources, and enhance the overall health of San Francisco Bay” (Bay
Area IRWMP, 2020). Public agencies throughout the nine-county San Francisco Bay Area participate in
the Integrated Regional Water Management Plan (IRWMP).
In 2005, the County formed the Napa County Regional Water Management Group (RWMG), a working
group of local water agencies, where the Napa County Flood Control and Water Conservation District
(NCFCWCD) served as the lead agency. The RWMG worked together to draft the Napa-Berryessa IRWMP
Functional Equivalent (Napa-Berryessa Regional Water Management Group, 2005).

LSCE TEAM
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In 2009, the California Department of Water Resources (DWR) established Integrated Regional Water
Management (IRWM) regions that have been accepted through the Regional Acceptance Process (DWR,
2009). An IRWM is defined by DWR as “a collaborative effort to identify and implement water
management solutions on a regional scale that increase self-reliance, reduce conflict, and manage water
to concurrently achieve social, environmental, and economic objectives” (DWR, 2015a). Currently, there
are two formally accepted IRWM regions that occur in Napa County: 1) the San Francisco Bay Area
Region and 2) the Westside Sacramento Region. 1 The San Francisco Bay Area Region includes the entire
Napa River Watershed and the Napa Valley Subbasin.
The County has contributed to the Bay Area IRWMP through the San Francisco Bay RWMG, including the
most recent update completed in 2020. The County’s participation in the Bay Area IRWMP enables further
coordination and sharing of information on water resources management planning programs and projects,
particularly those that are a high priority for the County and other local agencies in the region.
The San Francisco Bay Area IRWMP can be viewed at the RWMG website 2 for the Bay area.
Napa County Flood Control and Water Conservation District
The Napa County Flood Control and Water Conservation District (NCFCWCD) administers water supply
contracts and watershed management and stormwater management programs throughout Napa
County with the intent to conserve and manage flood and storm waters, maintain the local watersheds
using environmentally sound practices, and provide coordinated planning of water supply needs for the
community. The NCFCWCD administers the Napa River and Napa Creek Flood Project, the Stream and
Watershed Maintenance Program, the Stormwater Management Program, and the Milliken-SarcoTulucay (MST) Recycled Water Project.
The Napa River and Napa Creek Flood Project (also known as the Napa River Flood Protection Project)
includes improvements to six miles of the Napa River from Highway 29 at the Butler Bridge to Trancas
Street and to a mile of Napa Creek starting from its divergence from the Napa River. Improvements to
these surface water reaches include the construction of bank terracing, bridge replacements, bypass
channels, culverts, floodwalls, and levees. Several components of the Napa River and Napa Creek Flood
Project overlap with the NCFCWCD’s Stream and Watershed Management Program as well, however,
the latter Program maintains a focus on reducing the potential for flood damage and enhancing habitat
along riparian corridors throughout Napa County. The Stream Maintenance Program works to preserve
in-stream physical processes, water quality conditions, riparian vegetation, and in-stream habitat. The
NCFCWCD partners with local groups and other government entities to implement stream and wetland
enhancement projects, including invasive species management, native riparian planting projects, barrier
and debris removal and large woody debris preservation, and supports watershed and flood control
The Westside Sacramento IRWM Region includes northern and eastern areas of Napa County within the Putah
Creek/Lake Berryessa watershed. The Westside Region also covers parts of Yolo, Solano, Lake, and Colusa Counties
but is not within the Plan area for the Napa Valley Subbasin.
2
http://bayareairwmp.org/irwm-plans/
1
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studies. Additionally, the NCFCWCD offers a Stream Bank and Stabilization Cost-Share Program to assist
property owners in reducing stream bank erosion.
Additional information from the NCFCWCD can be viewed at their website 3.
Napa County Stormwater Pollution Prevention Program
The Napa County Stormwater Pollution Prevention Program (NCSPPP) is a joint effort involving Napa
County, the Cities of American Canyon, Napa, St. Helena, and Calistoga, and the Town of Yountville. The
collective goal of the program is to prevent stormwater pollution, protect and enhance water quality in
creeks and wetlands, preserve beneficial uses of local waterways, and comply with state 4 and federal
regulations regarding stormwater. Countywide implementation of the program includes stormwater
management planning and annual reporting, tracking, and reporting of illicit discharges, developing best
management practices (BMPs), and conducting public outreach, participation, and education. Napa
County adopted Chapter 16.28 in the Code of Ordinances in 2004 to implement stormwater
management and discharge control throughout the County.
The Cities of Napa, St. Helena, and Calistoga, and the Town of Yountville implement a Local Program,
with a reference to each local agency below. 5
•

•

•

•

City of Napa: The Development Engineering Division of the Public Works Department
coordinates and oversees implementation of the City of Napa’s local program, enforced through
Title 8.36 of the City of Napa Municipal Code.
Town of Yountville: The Engineering Division of the Public Works Department coordinates and
oversees implementation of the Town of Yountville’s Stormwater Management Program
(SWMP), enforced through Title 13 Division 5 of the Yountville Municipal Code.
City of St. Helena: The Department of Public Works coordinates and oversees implementation of
the City of St. Helena’s SWMP, enforced through Title 13.32 of the City of St. Helena Municipal
Code.
City of Calistoga: The Department of Public Works coordinates and oversees implementation of
the City of Calistoga’s SWMP, enforced through Ch. 19.05 of the Calistoga Municipal Code.

The MST Recycled Water Project expands the extent of previous pipelines conveying recycled water
from the Soscol Water Recycling Facility to reach areas in the MST Subarea. Planning of the MST
Recycled Water Project began in 2012, in which property owners along the proposed pipeline route
were encouraged to participate in the project. Construction expanding the pipelines began in 2017 with
a 1.4-mile extension to the 5-mile MST recycled water pipeline operated by the Napa Sanitation District.

https://www.countyofnapa.org/1074/Flood-Water-Resources
https://www.waterboards.ca.gov/water_issues/programs/stormwater/phase_ii_municipal.html
5
The City of American Canyon, which is located outside of the Napa Valley Subbasin, also implements a local
stormwater management program in coordination with Napa County.
3
4
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This project is intended to help alleviate drought impacts and assist local public agencies to meet longterm water supply needs, protection of water quality, and augment/restore environmental conditions.
For more information regarding the NCSPPP, visit Napa County’s website 6.
Napa County Water Availability Analysis
Napa County Groundwater Conservation Ordinance, County Code Section 13.15, describes activities
requiring discretionary approval of use permits to develop groundwater as a source of water supply. The
County requires that discretionary projects proposing to use groundwater provide a Water Availability
Analysis (WAA) as part of the required California Environmental Quality Act (CEQA) analysis of proposed
discretionary projects. The WAA includes components for evaluating potential adverse impacts on the
groundwater basin as a whole, on groundwater levels in neighboring non-project wells, and on surface
waters. The WAA was adopted by the Napa County Planning Commission in 1991 and later revised in
2003, 2007, and 2015, and outlines the procedures and water demand criteria for the Napa Valley
Subbasin based on analyses of safe yield, published by the United States Geological Survey (USGS) in
1973 and by Montgomery Engineers in 1991 (Faye, 1973 and James M. Montgomery Consulting
Engineers, 1991). The latest revisions to the WAA, adopted in 2015, reflect public input and
deliberations by the County’s Groundwater Resources Advisory Committee (GRAC).
The WAA established groundwater use thresholds across residential, agricultural, commercial, and
industrial sectors, based on the premise that projects must operate so as not to create a net deficit in
the local groundwater supply. The current WAA provides objective water use criteria, well spacing and
construction criteria, and surface water setback and streamflow depletion criteria (Appendix 3A,
Appendix 3B, Appendix 3C). Appendix 3C provides great detail regarding the methods used to assess
the effects of groundwater pumping on surface water flows and the recommended criteria based on
model scenarios representative on conditions in Napa County. Proposed projects are subject to sitespecific 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.
For more information regarding the WAA, visit Napa County’s website 7.
Napa County Williamson Act
In 1965 the California State Legislature passed the Land Conservation Act, referred to as the Williamson
Act, which allowed local governments to establish voluntary programs of contracts with private
landowners for the purpose of restricting specific land parcels to agricultural use only. Napa County
entered into Williamson Act contracts in 1969, establishing the Napa Valley and Wooden Valley
Agricultural Preserves. If agricultural use on a parcel of at least 10 acres is maintained for 10 years,

6
7

https://www.countyofnapa.org/1351/Stormwater-Program
https://www.countyofnapa.org/876/Water-Availability-Analysis
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owners may receive a property tax benefit. The provisions of this act intend to preserve historic land
uses by discouraging unnecessary conversion of agricultural land to non-agricultural uses.
Napa Valley Agricultural Preserve
In response to encroaching urban growth, the Napa Valley Agricultural Preserve (or Ag Preserve) was
first established by the Napa County BOS in 1968 through the adoption of Napa County Ordinance No.
274. The intent of the Ag Preserve was to protect agricultural lands from encroaching urban
development. This set of zoning laws, which encompassed Ag Preserve and Agricultural Watershed (Ag
Watershed) lands, established agriculture as the highest and best use of the land in Napa County. In
1973, the minimum parcel size in the Ag Watershed, essentially all the hillside areas that make up the
greater Napa River Watershed, was established at 40 acres, then at 160 acres later in 1994. Regulation
of Ag Watershed lands intend to preserve 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. The Ag Preserve and Ag
Watershed protections limit the ability to create small, privately owned parcels, and therefore limit the
amount of development and groundwater demand that can occur in Napa Valley.
Five decades later, Ag Preserve and Ag Watershed protections are supported by more than 37,000 acres
of farmland and open space now covered by Conservation Agreements between landowners and the
Land Trust of Napa County. Additional protections to agricultural land were passed in 1980, in which
voters approved an initiative known as Measure A, which limits housing growth in the unincorporated
county areas to less than 1% per year. In 1990 and again in 2008, voters approved initiatives prohibiting
the conversion of agricultural lands to non-agricultural uses without a vote of the people. This remains
in effect through 2058. Through these land use management actions, groundwater demand in Napa
Valley and the surrounding Napa River Watershed continue to be managed through regulations on
growth and development.
Napa County Erosion Control Plans
Pursuant to Chapter 18.108 of the Napa County Code, an Erosion Control Plan (ECP) is required for
any agricultural projects involving grading and earthmoving activities on slopes greater than 5%.
Additionally, an ECP permit is required for the replanting of existing vineyards on slopes greater than
5% and larger than one acre. Outlined in the County Code, the purpose and intent of these regulations
is to protect the public health, safety and community welfare, and to otherwise preserve the natural
resources of Napa County. Furthermore, the regulations are intended to ensure the continued longterm viability of county agricultural resources by protecting county lands from excessive soil loss,
which if unprotected could threaten local water quality and quantity and lead to loss of economic
productivity. The regulations are also intended to provide greater environmental protection for
natural environmental resources, particularly agricultural lands, forests, wildlife habitat, and water.
The regulations have been developed in general accord with the policies and principles of the Napa
County General Plan, as specified in the agricultural preservation and land use element and the
conservation element.
LSCE TEAM
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In accordance with the Erosion and Sediment Control Plan Guidance published by Napa County in 2014,
individuals undertaking public or private construction or ground disturbing activities must take steps to
prevent the discharge of pollutants resulting from these activities. Specified projects that require local
permits or trigger ground disturbance thresholds must prepare plans describing BMPs that will be
implemented. Guidance provides the legal framework for implementing ECP permits, including criteria
for assessing projects, proper steps through the permitting process, and BMP resources for postconstruction design, erosion and sediment control, stormwater pollution prevention, and waste
discharge requirements.
For more information regarding ECPs, visit Napa County’s website 8.
Napa County Water Quality and Tree Protection Ordinance
Amending provisions of the Napa County’s Conservation Regulations (Chapter 18.108), the Water
Quality and Tree Protection Ordinance was adopted in 2019 with the purpose of improving
requirements for stream setbacks to better protect riparian habitat while providing flexibility for
farming, improving tree preservation through adopting ordinances to increase canopy protection and
mitigation requirements in unincorporated areas, and evaluating buffers around municipal reservoirs for
any potential modifications. In addition to these conservation regulations improving vegetation canopy
cover from 60 to 70 percent, this ordinance protects and preserves surface waters from pollution
sources such as roads, residential and commercial developments, agriculture, and wildfires.
Napa County Winery Definition Ordinance
Adopted in 1990 and revised in 2010, the Winery Definition Ordinance (Ordinance No. 1340) was crafted
in response to a growing wine industry, population, and tourism. The ordinance carefully defines what
constitutes tours and tastings at wineries, wine marketing, and the permitted uses allowed at wineries
located on Agricultural Preserve or Agricultural Watershed land. These provisions are designed to
protect Napa County for agricultural use by limiting winery construction and activities in keeping with
the land use regulations.
Napa County Agricultural Lands Preservation Initiative (Measure J and Measure P)
In 1990, voters of Napa County passed the Agricultural Lands Preservation Initiative (Measure J) which
revised policies in the Napa County General Plan describing intent, minimum parcel size and maximum
building intensity of lands designated as Agricultural Resource or Agricultural, Watershed, and Open
Space (Ballotpedia, 2008). Measure J required voter approval to redesignate these lands or subdivide
the lands below a specified minimum parcel size. Several exemptions were included in Measure J, where
changes to the Napa County General Plan did not require voter approval, including: 1) changes
reflecting annexations to cities; 2) changes permitting solid waste disposal facilities involving waste
generated solely within Napa County; 3) changes to land that is physically unusable for agriculture

8

https://www.countyofnapa.org/1892/Erosion-Control-Plan-Review-Approval-Pro
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provided certain conditions are met; and 4) changes to avoid the County condemning private property.
The provisions of Measure J had been set to expire December 31, 2020 (Ballotpedia, 2008).
Approved by voters in 2008, Measure P was a citizen-initiated provision to extend Measure J through
the year 2058. Measure P includes new exceptions to allow the BOS to designate Agricultural Resource
or Agriculture, Watershed and Open Space lands to another designation without voter approval where
necessary to meet state mandated housing obligations, but only if certain conditions are met. As in
Measure J, Measure P readopts the existing General Plan provisions specifying building and land criteria
in these designated agricultural, watershed, and open space lands.
Public Water Systems Regulation
Napa County has a contract with the California State Water Resources Control Board (SWRCB) to
oversee water systems with less than 200 service connections. Local agencies are delegated certain
drinking water enforcement responsibilities for these water systems, in which these agencies are known
as Local Primacy Agencies (LPAs). The County Environmental Health Division ensures that safe and
potable drinking water is available by identifying risk factors that contribute to acute and chronic illness
and working with water system operators to minimize these risks. Public water systems are required to
monitor and report water quality data from their systems. The County regulates those systems to
ensure that federal and state drinking water quality standards are met.
Well and On-site Wastewater Regulation
Napa County regulates wastewater treatment and disposal systems in the unincorporated area of Napa
County and parcels not served by public sewer located within city limits. The Well and Onsite
Wastewater Treatment subdivision of the Environmental Health Division reviews and issues permits for
water well construction, soil borings, monitoring wells, and geothermal wells.
The Well and Onsite Wastewater Treatment subdivision is also responsible for permitting and inspecting
alternative sewage treatment systems, liquid wastewater haulers, winery wastewater ponds, and
holding tanks. Well and Onsite Wastewater Treatment staff review use permit applications, building
permit plans and applications, and lot line adjustments for compliance with requirements found in Napa
County Code.
3.3.1.2. City of Napa
Drought Contingency Plan
In 2019, Napa Valley municipalities and the County of Napa began development of the Napa Valley
Drought Contingency Plan (NVDCP). The City of Napa serves as the lead agency for the NVDCP. The
NVDCP enables coordinated drought response actions by Napa Valley municipalities and the NCFCWCD.
Analyses prepared for the NVDCP consider the projected municipal water demands and water supply
variability due to climate change, both for sources of supply located within the Napa River Watershed
and for State Water Project supplies. The NVDCP also describes proposed projects and mitigation
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actions that the municipalities and the NCFCWCD will implement to balance future water supplies and
demands. The final NVDCP has not been published as of the date of this GSP.
For more information regarding the NVDCP, visit the Watershed Information and Conservation Council
(WICC) website. 9
Urban Water Management Plan
Updated in 2017, the City of Napa Urban Water Management Plan (UWMP) provides a framework for
long-term water resource planning to meet the specific requirements of California Assembly Bill 797,
titled the Urban Water Management Planning Act. The Act was signed into law in 1984 and is contained
in Water Code Division 6, Part 2.6, Sections 10610 through 1056. The plan includes an assessment of the
City’s water supply system reliability applying a 20-year projection under differing hydrologic conditions,
including normal, single-dry, and multiple-dry years. Under these projections, the City summarizes its
five-stage plan for addressing potential water shortages and the actions that would be taken in response
to a devastating interruption of water supplies. The City has adopted several demand management
measures to promote water conservation, including metered water use, conservation pricing of water
utilities, and programs such as the Water Offset Program and the Napa Sanitation District Recycled
Water Agreement.
For more information regarding the City of Napa UWMP, visit the City’s website 10.
Water Efficient Landscape Guidelines
The City of Napa Water Efficient Landscape Guidelines, updated in 2015, provide support for the City of
Napa’s Water Efficient Landscape Ordinance (WELO), required under the California State Model Water
Efficient Landscape Ordinance (MWELO) (California Code of Regulations (CCR) Title 23, Division 2, Ch.
2.7). These guidelines establish a structure for planning, designing, installing, and maintaining water
efficient landscapes in new construction and rehabilitation projects. To establish efficient use of water
without waste, a Maximum Applied Water Allowance is set as an upper limit prior to the issuance of a
building permit to reduce water use in the landscape to the lowest practical amount. The City of Napa
plans to release an update to the Water Efficient Landscape Guidelines by July 2021.
For more information regarding the City of Napa Water Efficient Landscape Guidelines and WELO, visit
the City’s website 11.
City of Napa and Napa County Watershed Analysis Risk Management Framework Study
The City of Napa and Napa County are partnered in a joint watershed water quality monitoring study of
surface water in Lake Hennessey and Milliken Reservoir. The effects of land use change in the
surrounding watersheds have influenced nutrient concentrations in the reservoirs, in which these areas
https://www.napawatersheds.org/dcp
https://www.cityofnapa.org/609/Urban-Water-Management-Plan
11
https://www.cityofnapa.org/602/Water-Efficient-Landscape-Ordinance-WELO
9

10
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are primarily rural, but include rural residential development, discharge from the town of Angwin’s
regulated wastewater treatment plant, and an increasing number of vineyard developments. As part of
the study, surface water quality and flow monitoring are required to develop a Watershed Analysis Risk
Management Framework (WARMF) model that will help identify the sources of pollutant loading to Lake
Hennessey and Milliken Reservoir. Water quality data is collected from Conn, Chiles, Sage Creeks, and
Milliken Creek, and water level data from three stream gages upstream of Lake Hennessey and one on
Milliken Creek. Monitoring at these sites will continue for three years to assist in calibration of the
WARMF model.
3.3.1.3. Napa Sanitation District
Wastewater Treatment Plant Master Plan
Updated in 2011, Napa Sanitation District (NapaSan) Wastewater Treatment Plant Master Plan includes an
evaluation of the Wastewater Treatment Plant (WWTP) performance, optimization, identification and
rectification of existing deficiencies, and defines a cost-effective path for the next 20 years. NapaSan
manages the WWTP to remove many trace constituents from the local water environment, however, the
system is not designed for consistent trace constituent removal to low concentrations. Hence, the District
has implemented a Pollution Prevention and Source Control Program to control sources of pollutants to
the WWTP. In addition, NapaSan employs a pretreatment program for industrial and commercial facilities.
Pollutants targeted in the pretreatment program include heavy metals such as copper, lead, mercury and
nickel, and organic material that might elevate biochemical oxygen demand loading to the WWTP.
NapaSan encourages the industrial and commercial facilities with high quantities of such pollutants in their
wastewater streams to reduce their concentration and mass before discharging to NapaSan collection
system. NapaSan enforces this pretreatment program in accordance with federal pretreatment regulations
(40 Code of Federal Regulations (CFR), Part 40), pretreatment standards put forth by the Clean Water Act
(CWA), and its National Pollutant Discharge Elimination System (NPDES) permit.
For more information regarding the NapaSan’s WWTP Master Plan, visit NapaSan’s website 12.
Strategic Plan for Recycled Water Use in the Year 2020
Released in 2005, NapaSan completed a Strategic Plan for recycled water use through the year 2020 and
provides population and business growth projections. The plan proposed strategies to increase recycled
water capacity, production, and funding, with strategies ranging from minimal to full recycling and
maximizing use of existing storage to optimize larger recycled water users. The plan outlines the benefits
of water recycling, including: 1) augmenting existing water supplies; 2) preventing overdraft of
groundwater resources; 3) ensuring the highest quality water is reserved for potable uses; and 4)
increasing NapaSan’s ability to comply with summer river discharge prohibitions. In addition to outlining
several other strategies to expand the recycled water program, the plan assesses options to expand
operations at the Suscol Water Recycling Facility (WRF).

12

https://www.napasan.com/177/Wastewater-Treatment-Plant
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For more information regarding NapaSan’s Strategic Plan for Recycled Water Use, visit NapaSan’s
website 13.
3.3.1.4. Town of Yountville
Recycled Water Program
Updated in 2006, the Town of Yountville has implemented a General Water Reuse Permit (Order No.
96-011) program to ensure recycled water produced in the town is safely and legally applied to irrigation
sites. The Recycled Water Program is predominantly used for irrigation at a local golf course and
irrigation at local vineyards. Depending on the type of permit, the program holds the user or the Town
of Yountville responsible for reporting water use, water quality, or any violations of the permit that may
take place. The Town of Yountville is responsible for submitting an annual report to the SWRCB which
includes user site inspection reports, user self-monitoring reports, and more.
For more information regarding the Town of Yountville’s Recycled Water Program, visit the town’s
website 14.
Sewer System Management Plan
Updated in 2016, the Town of Yountville’s Sewer System Management Plan (SSMP) was developed in
compliance with Section D.13 of the SWRCB WQO-2006-0003 Statewide General Waste Discharge
Requirement (WDR) for Sanitary Sewer Systems and the associated Monitoring Reporting Program
(MRP). The plan pursues proper management of the system to provide appropriate procedures for
reporting and responding to sewer overflows, reducing the potential and frequency of sewer overflows,
monitoring of the sewer system, and mitigating the impact of sewer overflows.
For more information regarding the Town of Yountville’s SSMP, visit the town’s website 15.
3.3.1.5. City of St. Helena
General Plan: Safe Annual Yield
Last updated in 2019, the City of St. Helena General Plan provides an evaluation of water demand, water
supplies, and safe annual yield. Reporting to the City Council in 2011, a Safe Yield Committee defined
“safe annual yield” as the quantity of water which can be reliably delivered on an annual basis through
most rainfall years, including a dry year (rainfall at 22” to 25.9”), without undue hardship on water
customers through water shortage restrictions. Under this definition, the City operates their water
supply accordingly and relies on three main sources for potable water, including: 1) Bell Canyon
Reservoir; 2) water purchased from the City of Napa; and 3) groundwater from two production wells at
the City’s Stonebridge Well Complex. The City’s potable water demands are met through prioritizing
water use from Bell Canyon Reservoir while meeting State water bypass obligations and by purchasing
https://www.napasan.com/202/Management-Planning
https://www.townofyountville.com/departments-services/public-works/wastewater/recycled-water-program.
15
https://www.townofyountville.com/departments-services/public-works/wastewater.
13
14
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City of Napa water. The remainder of the City’s potable water demands are met through the two
Stonebridge production wells.
For more information regarding water demand and safe annual yield in the City of St. Helena’s General
Plan, visit the city’s website 16.
Sewer System Management Plan
Updated in 2016, the City of St. Helena’s Sewer System Management Plan (SSMP) was developed to
comply with Provision D.13 of State Water Board Water Quality Order (WQO) 2006-0003 Sanitary Sewer
System WDR and the associated MRP. The goals of this plan include the proper management, operation,
and maintenance of all parts of the wastewater collection system, adequate capacity to convey peak
flows, minimizing frequency of Sanitary Sewer Overflows (SSOs), and mitigating the impact of SSOs. The
SSMP includes an Overflow Emergency Response Plan and a Sanitary Sewer Overflow Water Quality
Monitoring Program.
For more information regarding the development of the City of St. Helena Integrated Utility Master Plan
and related documents, visit the city’s Public Works website 17.
3.3.1.6. City of Calistoga
Sewer System Management Plan
Updated in 2014, the City of Calistoga’s SSMP was developed in compliance with Provision D.13 of State
Water Board WQO 2006-0003 Sanitary Sewer System WDR and the associated MRP. The SSMP includes
an Overflow Emergency Response Plan, pursuant to NPDES permit requirements and the Sanitary Sewer
WDR to facilitate proper incident reporting procedures and to ensure that the protection of the
environment and the public’s health and safety remain a priority. These plans are made with the intent
to minimize the effects of overflow with respect to impacts on public health, beneficial uses and water
quality of surface waters and on customer service. The Capital Improvement Plan outlines measures for
monitoring and managing the sewer system and ensuring the system is operating within capacity.
For more information regarding the City of Calistoga’s SSMP, visit the city’s website 18.

https://www.cityofsthelena.org/planning/page/general-plan
https://www.cityofsthelena.org/publicworks/page/rfp-city-st-helena-integrated-utility-master-plan
18
http://www.ci.calistoga.ca.us/city-hall/departments-services/public-works-department/sewer-collection-waterdistribution
16
17
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3.3.2. State and Federal Monitoring and Management Agencies
3.3.2.1. California Department of Water Resources
DWR is responsible for the management and regulation of the State’s water usage and implements
the State Water Project (SWP), the nation’s largest state-built water conveyance program. Under
Section 13751 of the California Water Code (CWC), a well completion report (WCR) is required for the
construction, alteration, or destruction of a water well, cathodic protection well, groundwater
monitoring well, or geothermal heat exchange well. WCRs must be submitted to DWR within 60 days
after completed work; submitted WCRs are added to the statewide WCR dataset and made available
by the California Natural Resources Agency (CNRA). Through CWC Section 13752, WCRs are made
publicly accessible; however, personal information is redacted and the WCRs have several data
accuracy shortcomings. While well attribute information should be verified using the original WCR,
reported issues include missing and duplicate records, missing or incorrect values (e.g., location
coordinates, record type, planned use, total completed depth), and limited spatial resolution. The
WCR dataset is updated weekly and serves as the primary means of tracking the existence of wells.
DWR maintains a web map application 19 of WCRs. Additionally, the CNRA provides bulk data
downloads from their website 20.
As detailed in GSP Section 2, DWR accounted for 2,627 production wells in the Napa Valley Subbasin
during the 2019 Basin Prioritization utilizing available WCR data. Compared to efforts led by the NCGSA,
2,627 productions wells were accounted for in the Subbasin and reflects wells with confirmed WCRs and
wells whose locations were inferred.
Described in Section 3.3.3 and Section 3.3.5 of this Plan, DWR collects and maintains monitoring data
for the state. Additionally, DWR assists GSAs in the implementation of SGMA through technical,
financial, and planning services. DWR is responsible for the ultimate review and acceptance of GSPs and,
therefore, provides valuable support and guidance to local entities for sustainable groundwater
management. Technical services provided by DWR include making statewide data and tools available
regarding groundwater levels, WCRs, and climate change, and also publishing BMPs, guidance
documents, and technical reports. Through the Sustainable Groundwater Planning Grant Program, DWR
has provided grant funds to local agencies to assist in developing GSPs and related projects. Financial
assistance for development of the Napa Valley Subbasin GSP has been provided by DWR through
Proposition 68 funding.
3.3.2.2. California Water Resources Control Board
The SWRCB maintains jurisdiction over WDRs, underground storage tanks, groundwater cleanup
programs, and overall groundwater quality through policies and enforcement. The SWRCB administers
water rights, water pollution control, and water quality functions for the state as part of the California
19
20

https://gis.water.ca.gov/app/wcr
https://data.cnra.ca.gov/dataset/well-completion-reports
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Environmental Protection Agency (CalEPA). Through California’s Porter-Cologne Water Quality Control
Act (Porter-Cologne Act), the SWRCB shares authority with the San Francisco Bay Regional Water Quality
Control Board (RWQCB) to implement the federal CWA with the Bay area. The SWRCB provides policy
guidance and budgetary authority to the Regional Boards, who adopt Water Quality Control Plans,
knows as “Basin Plans.” The Napa Valley Subbasin is located within the jurisdictional area of the San
Francisco Bay RWQCB, discussed in Section 3.3.2.3.
The SWRCB is responsible for storing environmental data for regulated facilities in California in their
GeoTracker database, which includes groundwater levels and groundwater quality data. GeoTracker was
initially developed in 2000 pursuant to a mandate by the California State Legislature (AB 592, SB 1189
(Stats. 1997, Chapter 814 and 185). Data from these regulated facilities usually include manual
groundwater level measurements and samples from groundwater monitoring wells at each regulated site.
In addition to the GeoTracker program, the SWRCB and RWQCB enforce groundwater quality protection
through WDRs. WDRs are considered the most important state regulatory controls for ensuring
groundwater quality and compliance with Basin Plans, and include controls over the following:
agricultural runoff, domestic septic systems, injection wells, wastewater recycled for reuse or discharged
to land, dairy operations, and timber harvesting. In the case that a contamination occurs in violation of
any WDR, the State and Regional Boards are responsible for cleanup and abatement of groundwater
sites impacted by the contamination. Currently, the SWRCB is developing a General WDR for winery
process water (Winery Order) to address land discharges of process water from wineries, grape juice
storage facilities, and wine distillation facilities. The proposed Winery Order will apply statewide and
includes requirements to ensure winery operations will not adversely impact water quality. More
information regarding the WDR Program can be accessed at the SWRCB website 21.
The SWRCB maintains an online database containing records of investigations, actions related to
cleanup activities, identified known contaminant cleanup sites, and permitted underground storage
tanks. The online database can be accessed on the SWRCB GeoTracker webpage 22.
SWRCB Division of Drinking Water
The Division of Drinking Water (DDW), within the SWRCB, is responsible for enforcing the Safe Drinking
Water Act (SDWA). The DDW ensures access to safe drinking water through regulations that include
water quality monitoring requirements for regulated public water systems. California has enacted its
own SDWA that implements the requirements of the federal SDWA and, for some contaminants, sets
more stringent Maximum Contaminant Levels (MCLs). For more information regarding the DDW visit the
SWRCB Drinking Water Programs website 23.

https://www.waterboards.ca.gov/water_issues/programs/waste_discharge_requirements/
http://geotracker.waterboards.ca.gov/
23
https://www.waterboards.ca.gov/drinking_water/programs/
21
22
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3.3.2.3. San Francisco Bay (Region 2) Water Quality Control Board
The RWQCB regulates the quality of surface water, groundwater, and coastal waters in the San Francisco
Bay region. The RWQCB is responsible for developing a Basin Plan, or Water Quality Control Plan, to
govern requirements for and issue waste discharge permits, take enforcement action against
dischargers who violate permits or otherwise harm water quality in surface waters, and monitor water
quality. The RWQCB’s overall mission is to protect surface waters and groundwater in the region
through the following tasks:
•
•
•
•
•
•

Addressing region‐wide water quality concerns through the creation and triennial update of a
Water Quality Control Plan (Basin Plan).
Preparing new or revised policies addressing region‐wide water quality concerns.
Adopting, monitoring compliance with, and enforcing waste discharge requirements and NPDES
permits.
Providing recommendations to the SWRCB on financial assistance programs, proposals for water
diversion, budget development, and other statewide programs and policies.
Coordinating with other public agencies that are concerned with water quality control.
Informing and involving the public on water quality issues.

Section 3.3.5.2 describes several active monitoring programs implemented by the RWQCB. For
additional information regarding programs, policies, and regional planning, visit the SWRCB San
Francisco Bay website 24.
3.3.2.4. California Department of Toxic Substances Control
The California Department of Toxic Substance Control (DTSC) regulates hazardous wastes. The DTSC is
responsible for enforcement of the federal Resource Conservation and Recovery Act (RCRA) and related
state law requirements, such as California’s Hazardous Waste Control Law. The DTSC regulations place
controls on all phases of management of hazardous wastes, including generation, treatment, storage,
transportation, and disposal. Through the DTSC’s Hazardous Waste Management Program and Site
Mitigation and Restoration Program, groundwater is protected through the oversight of hazardous
waste management and remediation. The DTSC maintains an online database of permitted hazardous
waste sites, corrective action facilities, and information regarding site cleanup. Additionally, the DTSC
enforces the Toxic Injection Well Control Act and the Toxic Pit Cleanup Act, both of which require
monitoring and hazardous waste containment. The DTSC shares toxic site cleanup responsibilities with
California’s RWQCBs. Records can be accessed through the DTSC’s online database portal 25.

24
25

https://www.waterboards.ca.gov/sanfranciscobay/
https://www.envirostor.dtsc.ca.gov/public/
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3.3.2.5. California Geologic Energy Management Division
The California Geologic Energy Management Division (CalGEM), previously the Division of Oil, Gas, and
Geothermal Resources (DOGGR), is mandated by Division 3 of the Public Resources Code to supervise
the drilling, operation, maintenance, and abandonment of oil, gas, and geothermal wells in California.
RWQCBs regulate well development drilling fluid and mud disposal and produced water disposal and
reuse, which includes disposal discharge to ponds, roads, and the use of produced water as irrigation
water. These discharges are regulated under individual and general WDRs. When these WDRs involve
discharges from oil and gas operations to land, the CalGEM consults with the applicable RWQCB.
Another step being taken to understand and address water quality in areas of oil and gas development is
the Water Quality in Areas of Oil and Gas Production – Regional Groundwater Monitoring Program
undertaken by the SWRCB. The purpose of the program is to improve the understanding of threats
posed to groundwater resources by oil and gas operations, including the extent of any contamination
due to oil and gas development and the processes responsible for the contamination. For more
information on CalGEM, visit their website 26. For more information on water quality in Areas of Oil and
Gas Production – Regional Groundwater Monitoring Program visit the SWRCB program webpage. 27
3.3.2.6. California Department of Pesticide Regulation
The California Department of Pesticide Regulation (DPR) is responsible for enforcing state laws and
regulations consistent with the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), which
mandates regulation of pesticide distribution, sale, and use. County agricultural commissioners are
responsible for enforcement and permitting the use of restricted pesticides. DPR conducts regular
surface water and groundwater sampling to monitor for pesticide contamination. Additionally, the
Pesticide Contamination Prevention Act requires the DPR to protect groundwater from pesticide
pollution through its groundwater protection program, whereby: 1) thresholds are placed on
pesticides posing risk to groundwater; 2) a database of wells sampled for pesticides is maintained; 3)
areas sensitive to pesticide contamination are identified (known as groundwater protection areas);
and 4) mitigation measures are developed to prevent pesticide transport to groundwater in those
areas. In addition to its databases that house pesticide sampling results for groundwater, DPR
provides summaries of annual sampling and detections to the state legislature. For more information,
visit the DPR webpage 28.
3.3.2.7. United States Environmental Protection Agency
The USEPA administers the CWA in coordination with state and tribal governments, in which the law
applies specifically to surface waters and wetlands only. The Act designates the SWRCB, together with the
nine RWQCBs, as the agency responsible for water quality, safe and reliable drinking water, and water
rights. In carrying out these responsibilities, RWQCBs adopt a Basin Plan that must be approved by both
the SWRCB and the USEPA. In addition to water quality oversight, the federal Comprehensive
https://www.conservation.ca.gov/CalGEM
https://www.waterboards.ca.gov/water_issues/programs/groundwater/sb4/regional_monitoring/
28
https://www.cdpr.ca.gov/
26
27
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Environmental Response, Compensation and Liability Act (CERCLA or Superfund) established a program to
clean up uncontrolled or abandoned hazardous waste sites as well as accidents, spills and other
emergency releases of pollutants and contaminants. Sites designated as a federal “Superfund” site are
eligible to receive funding for remediation, which the USEPA is authorized to seek cooperation and funding
from the parties potentially responsible for the contaminated sites. Both state and federal Superfund
programs maintain a list of sites found to pose sufficient risk to public health and/or the environment, with
the federal list referred to as the USEPA’s National Priority List (NPL) and the state list referred to as the
“Hazardous Waste and Substances Site List.” To view the USEPA’s NPL, visit their website 29.
3.3.2.8. California Environmental Protection Agency
In coordination with the SWRCB Division of Drinking Water, the CalEPA maintains regulatory jurisdiction
over safe drinking water quality requirements, hazardous waste management and remediation
requirements through DTSC, and pesticide use and reporting requirements through DPR. California’s
Superfund program analogous to the USEPA Superfund program, was created by the Carpenter-PresleyTanner Hazardous Substances Account Act. The California Carpenter-Presley-Tanner Hazardous Substances
Account Act provides additional regulatory oversight primarily for petroleum contamination sites that are
exempt from CERCLA. The state equivalent of the USEPA’s NPL is the “Hazardous Waste and Substances
Site List” or the “Cortese List”. This list is updated annually by CalEPA and maintained on DTSC’s EnviroStor
website 30.More information regarding state Superfund programs can be accessed at DTSC’s website 31.
CalEPA maintains the Regulated Site Portal, a website that combines data from a variety of state and
federal databases on environmentally regulated sites and facilities in California into a single, searchable
database. Regulated activities include hazardous materials and waste, state and federal cleanups,
impacted groundwater and surface waters, and toxic materials. The portal integrates data from the
following entities:
•
•
•
•
•
•

CalEPA’s California Environmental Reporting System (CERS), which tracks hazardous materials
and waste,
SWRCB’s California Integrated Water Quality System (CIWQS), which manages information
pertaining to sites discharging to surface water,
DTSC’s EnviroStor system, which tracks hazardous waste facilities and sites with known or
suspected contamination,
SWRCB’s GeoTracker sites,
SWRCB’s Stormwater Multiple Application and Report Tracking System (SMARTS), which collects
information on industrial and construction storm water management,
the Toxics Release Inventory (TRI) that contains information on chemicals managed by industrial
or other facilities in California.

https://www.epa.gov/superfund/superfund-national-priorities-list-npl
https://www.envirostor.dtsc.ca.gov/public/
31
https://dtsc.ca.gov/dtscs-cortese-list/ and https://www.epa.gov/superfund
29
30
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Data in the portal can be searched by location, regulatory program, violations, or other criteria and can
be downloaded. To view environmentally regulated sites in California, the Regulated Site Portal can be
accessed from CalEPA’s website 32.
3.3.2.9. California Department of Veterans Affairs
The California Department of Veterans Affairs (CDVA) manages Rector Reservoir and the Rector
Reservoir Water Treatment Plant, providing potable water to the Town of Yountville, the Veterans
Home of California Yountville, the California Department of Fish and Wildlife (CDFW) Silverado Fisheries,
Napa County Corp Yard on Silverado Trail, Vintner’s Golf Course, Napa Valley Museum, Paraduxx
Vineyards, and Vyborny Vineyards (PCA, LLC and Berkson Associates, 2020). Untreated water is provided
to CDFW fish hatchery operations as well. Yountville has an agreement with the CDVA to provide the
Town with 500 acre-feet (AF) of potable water per year from Rector Reservoir, which has a daily
treatment capacity of 4.5 million gallons (PCA, LLC and Berkson Associates, 2020). As part of the Town’s
agreement with the CDVA, the Town is allowed to purchase additional water during times of surplus.
This availability of surplus water supply from Rector Reservoir remained reliable for the Town during the
four years of drought conditions experienced from 2012 to 2015.
3.3.3. Groundwater Level Monitoring
Groundwater level monitoring can provide information on the volume and accessibility of groundwater
in an aquifer system and can also indicate the direction of groundwater flow within an aquifer system.
Groundwater level monitoring has been underway in the Napa Valley Subbasin for many decades. The
earliest groundwater level records date to the 1918. The scope of monitoring expanded in the 1960s,
when the USGS and County of Napa cooperated on a study of groundwater availability in Napa Valley
(Faye, 1973). Since 2015, groundwater levels have been monitored at 77 wells or sites in the Napa Valley
Subbasin (Figure 3-1). 33 The frequency of data collection in recently monitored wells ranges from
continuous monitoring by automated pressure transducers to 5-year measurement intervals. Only four
wells, monitored by the USGS, are revisited at five-year intervals. Ten County-owned dedicated
monitoring wells currently have continuous pressure transducers installed to record groundwater levels.
All others are monitored semi-annually or monthly. In addition to recently monitored wells, 260 wells
were monitored prior to 2015, in which the enumeration of historically monitored wells accounts for
wells measured at least once beginning in the 1920s (Figure 3-2). Table 3-1 summarizes the recent and
historic groundwater level monitoring sites in the Plan area by the reporting agency.

https://siteportal.calepa.ca.gov/nsite
The SWRCB GeoTracker program often includes locations with dozens of monitored wells. For the purposes of
this Section, all wells at a given SWRCB GeoTracker site are counted as a single site.

32
33
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Table 3-1. Groundwater Level Monitoring Sites in Plan Area by Monitoring Entity
Well Count
Monitoring Agency/Program
California Department of Water
Resources
County of Napa
State Water Resources Control
Board, GeoTracker
U.S. Geological Survey

Historical
(pre-2015)

Recent
(2015 to Present)

95

4

12

60

60

9

93

4

Note:
Some wells monitored historically may have data reported by more than one agency or program.
Historically monitored wells include all wells measured at least once since groundwater level
documentation began.

3.3.3.1. County of Napa
In 2009, the County of Napa implemented a Comprehensive Groundwater Monitoring Program to meet
action items identified in Napa County’s 2008 General Plan update (Napa County, 2008). The program
emphasizes developing a sound understanding of groundwater conditions and implementing an
expanded groundwater monitoring and data management program as a foundation for future
coordinated, integrated water resources planning and dissemination of water resources information.
The program covers the continuation and refinement of countywide groundwater level and quality
monitoring efforts for the purpose of understanding groundwater conditions, trends, and availability.
Funding from DWR through the 2012 Local Groundwater Assistance Grant Program enabled Napa County
to construct 10 monitoring wells at five sites in the Napa Valley Subbasin in September 2014. The intent of
the project was to enhance the understanding of groundwater-surface water interactions in the Napa
Valley Subbasin. In general, each monitoring site consists of two wells; one is constructed to represent
groundwater conditions at the water table surface and at elevations similar to the adjacent surface water
channel, and the second is constructed to a deeper depth with screen intervals coinciding with aquifer
materials and depths likely to be accessed by production wells in the vicinity. These wells are monitored
continuously using transducers and data are collected from each instrument every two months. Annual
reporting of data collected from these sites and others can be accessed from the WICC webpage 34.
In early 2020, DWR awarded Napa County a Sustainable Groundwater Management planning grant that
includes funding for the construction of eight additional groundwater-surface water monitoring wells at
four additional sites in the Subbasin. The NCGSA is committed to the long-term operation of these
facilities to improve the understanding of surface water and groundwater interactions.

34

https://www.napawatersheds.org/groundwater-monitoring
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As of fall 2019, the County regularly monitored groundwater levels at 64 wells in the Plan area. Eight
wells were monitored by Napa County at a monthly interval, to address temporal data gaps identified
in the 2014 Annual Monitoring Report (LSCE, 2015). The portion of the County’s current groundwater
level monitoring network that focuses on groundwater-surface water interactions includes a total of
16 sites, 10 of which are monitored using continuously recording instrumentation at dedicated
monitoring facilities.
In addition to its own monitoring efforts, the County provides tools and training to enable residents to
monitor groundwater levels in their own wells. Residents are encouraged to contact Napa County staff
to reserve a time to access their groundwater level measuring tool to measure levels during the spring
and fall. The County notes that measurements collected over multiple years allows for seasonal trends
to be identified. The monitoring tool provided by the County is a handheld device that detects the depth
to groundwater using sound waves. County staff provide in-person training and assist with the initial
calibration of the tool at a given well. Information regarding the County’s Do It Yourself (DIY)
Groundwater Level Monitoring program can be accessed from the WICC webpage 35..
3.3.3.2. U.S. Geological Survey Groundwater Level Monitoring
The USGS maintains a publicly accessible database of water quality and groundwater level information
(National Water Information System, or NWIS) database. The NWIS database has water quality and/or
water level data for 396 groundwater sites in the Napa region. Of the sites within the NWIS database,
well construction information is provided for some of the sites, including construction date, well depth,
and/or hole depth information. All USGS NWIS data have undergone QA/QC by the USGS. Groundwater
level data collected by the USGS in the Napa Valley Subbasin span from 1920 to 2019. Groundwater
level data collected by the USGS can be accessed from their NWIS webpage 36.
3.3.3.3. California Department of Water Resources and the California Statewide Groundwater
Elevation Monitoring Program
The County of Napa participates in the California Statewide Groundwater Elevation Monitoring
(CASGEM) Program as a designated Monitoring Entity, in accordance with Senate Bill SBX7 – 6 and has
performed groundwater level (i.e., elevation) monitoring since 2011. Additionally, the CASGEM
groundwater level monitoring network constitutes a portion of the overall countywide monitoring
network. As of fall 2019, the County’s CASGEM network included 20 privately-owned wells in the
Subbasin. DWR also currently monitors four wells in the Napa Valley Subbasin as part of its voluntary
groundwater monitoring efforts also reported through the CASGEM Program. More information
regarding the CASGEM Program can be accessed from DWR’s website 37.

https://www.napawatersheds.org/DIY-monitoring-program
https://waterdata.usgs.gov/nwis/gw
37
https://water.ca.gov/Programs/Groundwater-Management/Groundwater-Elevation-Monitoring--CASGEM
35
36
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3.3.3.4. SWRCB GeoTracker Program
Three sites were monitored in the Subbasin for groundwater levels as part of the SWRCB Regulated
Facilities GeoTracker Program in 2019, although more sites have been monitored in the past. The
groundwater level monitoring frequency is typically semi-annual or quarterly, although more frequent
measurements are sometimes recorded. GeoTracker sites with data reported in 2019 are located in the
Plan area; other sites monitored previously have been located at various sites outside the Subbasin. The
GeoTracker Program acts as a clearinghouse for data collected by various entities subject to approved
monitoring plans and procedures. In Napa County, many regulated facilities in the GeoTracker program
are overseen by the County Environmental Health Division, in coordination with the SWRCB.
3.3.4. Groundwater Extraction and Use Monitoring
Groundwater extraction monitoring occurs at 101 wells in the Plan area (Figure 3-3). These facilities
include those designated as public water systems and other facilities required under the DDW
regulations and certain County discretionary permits to report groundwater extraction.
3.3.4.1. Public Water System Groundwater Extraction
Community Water Systems
Four municipalities overlie parts of the Napa Valley Subbasin that regularly serve its residents through a
water supply system: the City of Calistoga, the City of St. Helena, the Town of Yountville, and the City of
Napa. The City of St. Helena maintains two active groundwater production wells located near the Napa
River, south of Pope Street. These wells are referred to as the Stonebridge Wells and have a production
capacity of 245 and 350 gallons per minute (gpm). The City of Napa does not pump groundwater for
municipal supply, the Town of Yountville owns an emergency municipal well to provide back-up supply
during drought conditions with an annual capacity of 300 AF, and the City of Calistoga has not used
groundwater as a source of supply since approximately 2000. Any municipal groundwater extraction by
these four municipalities is reported to the NCGSA annually, in which groundwater pumped in the
Subbasin generally accounts for less than 2% of total municipal water use over the last 20 years.
Other community water systems in the Plan area report monthly production and deliveries of
groundwater to the SWRCB DDW through the Electronic Annual Reporting system.
Non-Community Water Systems
A non-community water system includes both Non-Transient Non-Community Water Systems (NTNCWS)
and Transient Non-Community Water Systems (TNCWS). These non-community water systems serve
either 25 or more of the same persons over 6 months of the year, or at least 25 different persons over
6 months of the year. Within the Plan area, these systems often include schools, hospitals, wineries, and
other businesses. Such systems within the Plan area are subject to discretionary permitting, discussed in
Section 3.3.1.1, in which permit holders are required to monitor groundwater extraction. Similar to
community water systems, non-community water systems are also required to report monthly
production and deliveries to the SWRCB DDW through the Electronic Annual Reporting System.
LSCE TEAM

3-21

JANUARY 2022
WATER RESOURCE AND LAND USE MONITORING
AND MANAGEMENT PROGRAMS

NAPA VALLEY SUBBASIN

GROUNDWATER SUSTAINABILITY PLAN

3.3.4.2. Agricultural Groundwater Extraction
Similar to many areas of the state, there is no comprehensive data collection of groundwater use by
agriculture in the Subbasin. In the past, this has been addressed through the use of a root zone model to
quantify the rate of water application on agricultural land to meet evapotranspiration demands by crops
or other irrigated vegetation types. This root zone model accounted for other water uses as well,
including recycled water and diverted surface water. Building on this past work, the Napa Valley
Integrated Hydrologic Model (NVIHM; see Section 8) quantifies groundwater extraction within the Plan
area using a supply and demand framework that integrates groundwater flow, surface water flow,
landscape, subsidence, and reservoir processes. A detailed discussion of agricultural water use in the
Plan area is provided in Section 7.
3.3.4.3. County of Napa Discretionary Permit Extraction Monitoring
CEQA requires that agencies with land use permitting authority, including the County, conduct an
environmental analysis of all discretionary permit applications considered for approval. Napa County
regulates groundwater usage and well development through the implementation of discretionary permits
and by following guidance outlined in the WAA (Section 3.3.1.1). Discretionary permits implement
conditions of approval determined through the WAA that require permittees to monitor groundwater
levels in project wells and record amounts of groundwater pumped at regular intervals. Additionally,
permittees are required to report those data to Napa County and make project wells available as part of
the County’s groundwater monitoring program, subject to certain conditions. Through the issuance of
discretionary permits, monitoring data may be used to determine baseline water quality conditions, track
groundwater levels, and assist the NCGSA in monitoring groundwater extraction within the Plan area.
3.3.5. Groundwater and Surface Water Quality Monitoring
Groundwater quality data are collected by Napa County, DWR, USGS, and the SWRCB DDW and
GeoTracker programs. Since 2015, groundwater quality has been monitored at 85 wells or sites in the
Napa Valley Subbasin (Figure 3-4). The frequency of data collection in recently monitored wells ranges
from continuous monitoring by automated transducers to 5-year sampling intervals. Four wells, monitored
by the USGS, are revisited at five-year intervals, as part of the Groundwater Ambient Monitoring and
Assessment (GAMA) Program. Ten County-owned dedicated monitoring wells currently have continuous
pressure transducers installed to record temperature and conductivity. These wells have also been
sampled for laboratory analysis of general minerals and metals regulated in drinking water supplies. Wells
with data reported to DDW are sampled for regulated drinking water constituents at various intervals
according to the water system classification. Wells in the GeoTracker Program are typically sampled
quarterly or semi-annually for constituents that often include volatile organic compounds but vary
according to the specific requirements of the regulated facility. DWR has monitored two wells in recent
years for general minerals and metals regulated in drinking water supplies. In addition to recently
monitored wells, 191 wells were monitored prior to 2015, in which the enumeration of historically
monitored wells accounts for wells measured at least once beginning in the 1940s (Figure 3-5). Table 3-2
summarizes the recent and historic groundwater quality monitoring sites in the Plan area.
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Table 3-2. Groundwater Quality Monitoring Sites in Plan Area by Monitoring Entity
Well Count
Monitoring Agency/Program
California Department of Water
Resources
State Water Resources Control
Board, Division of Drinking Water
County of Napa
State Water Resources Control
Board, GeoTracker
U.S. Geological Survey

Historical
(pre-2015)

Recent
(2015 to Present)

29

2

77

56

-

10

63

13

22

4

Note:
Some wells monitored historically may have data reported by more than one agency or program.
Historically monitored wells include all wells measured at least once since groundwater quality
documentation began.

3.3.5.1. California State Water Resources Board
SWRCB Public Water Systems Groundwater Quality Monitoring
Beginning in 2001, Title 22 of the California Code of Regulations Sections 64469 and 64819 established
requirements and the format for reporting laboratory results of public water systems' water quality
analyses. All certified drinking water analytical laboratories, including those that are subcontractors of
other laboratories, are required to submit water quality data directly to the SWRCB DDW in digital,
electronic form. These submittals are referred to as Electronic Data Transfer (EDT). The EDT Library
supplies links to water quality monitoring schedules, files for the DDW water quality database, and county
small water system water quality data files. All drinking water quality data of public water supply systems
submitted to the DDW through the EDT portal can be accessed through the SWRCB DDW website 38.
GeoTracker Program
Outlined in Title 22 of the CCR, groundwater quality monitoring is mandated according to the size of a
community water system that is supplied by groundwater resources, in which groundwater quality is
then reported to the SWRCB. Groundwater quality data in Napa County are collected principally at
sites regulated by the SWRCB through the DDW and GeoTracker programs, although data are also
available from other public agencies. Also discussed in Section 3.3.2.2, data collected by regulatory
agencies monitoring groundwater quality for compliance purposes submit reports to the SWRCB that
are made accessible through the GeoTracker database. The approximate frequency of GeoTracker
wells monitored in the Subbasin range from less than annually to annually or more frequent, in which
key water quality constituents are generally evaluated, including electrical conductivity (EC), total
38

https://sdwis.waterboards.ca.gov/PDWW/
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dissolved solids (TDS), chloride, and nitrate, are tested. More details regarding the current
groundwater quality monitoring network in the Plan area are provided in Section 5. In addition to the
GeoTracker program, the SWRCB and RWQCB enforce groundwater quality protection through the
enforcement of WDRs (Section 3.3.2.2).
National Pollutant Discharge Elimination System Permit Program
Authorized by the CWA, the National Pollutant Discharge Elimination System (NPDES) Permit Program
controls water pollution by regulating point sources that discharge pollutants, such as rock, sand, dirt,
and agricultural, industrial, and municipal waste. The NPDES Program is a federal program that is
implemented by the SWRCB and its nine RWQCBs. Since its introduction in 1972, the NPDES Program
has been responsible for significant improvements in water quality throughout the state and country.
For more information regarding the NPDES Permit Program in California, visit the SWRCB NPDES
program website 39.
Industrial Stormwater Program
Referred to as the Industrial Stormwater Program, the SWRCB regulates industrial stormwater
discharges and authorized non-stormwater discharges from industrial facilities in the state through
issuance of Industrial General Permits. Companies involved in an industrial activity, which includes
wineries, must be covered under an Industrial General Permit, prepare and implement a Stormwater
Pollution Prevention Plan (SPPP), and monitor surface water runoff to determine the amount of
pollutants leaving a site. Together with the NPDES Permit, the Industrial General Permit allows industrial
facilities to discharge clean stormwater to surface waters. Without a permit, it is unlawful to discharge
even clean stormwater from regulated facilities. Companies with an Industrial General Permit must
submit an annual report to the SWRCB to show compliance with inspection and monitoring.
3.3.5.2. San Francisco Bay Water Quality Control Board
Water Quality Control Plan, Total Maximum Daily Loads, and Surface Water Ambient Monitoring Program
The San Francisco Bay RWQCB regulates surface water and groundwater quality in the San Francisco Bay
region (Region 2), which includes the Napa River Watershed. The RWQCB, acting under the SWRCB,
conduct planning, permitting, and enforcement activities.
By law, the RWQCB is required to develop, adopt (after public hearing), and implement a Basin Plan for
the Region. Serving as the region’s Water Quality Control Plan, the Basin Plan is the master policy
document that contains descriptions of the legal, technical, and programmatic bases of water quality
regulation for the region. At the regional level, the Basin Plan outlines water quality objectives both to
define the appropriate levels of environmental quality and to control activities that can adversely affect
the aquatic systems. The basin planning process drives the RWQCBʹs effort to manage water quality. The
Basin Plan provides a definitive program of actions designed to preserve and enhance water quality and
39

https://www.waterboards.ca.gov/water_issues/programs/npdes/
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to protect beneficial uses in a manner that will result in maximum benefit to the people of California.
The Basin Plan fulfills the following needs:
•
•
•
•

•
•
•

The USEPA requires such a plan in order to allocate federal grants to cities and districts for
construction of wastewater treatment facilities.
The Basin Plan provides a basis for establishing priorities as to how both state and federal grants
are disbursed for constructing and upgrading wastewater treatment facilities.
The Basin Plan fulfills the requirements of the Porter‐Cologne Act that call for water quality
control plans in California.
The Basin Plan, by defining the resources, services, and qualities of aquatic ecosystems to be
maintained, provides a basis for the RWQCB to establish or revise waste discharge requirements
and for the SWRCB to establish or revise water rights permits.
The Basin Plan establishes conditions (discharge prohibitions) that must be met at all times.
The Basin Plan establishes or indicates water quality standards applicable to waters of the
Region, as required by the federal CWA.
The Basin Plan establishes water quality attainment strategies, including total maximum daily
loads (TMDLs) required by the CWA, for pollutants and water bodies where water quality
standards are not currently met.

The Basin Plan provides both narrative and numerical water quality objectives that apply to all surface
waters within the region (except the Pacific Ocean). Consistent with the USEPA’s water quality criteria,
the Basin Plan outlines criteria for the following constituents:
• Bacteria (Fecal Coliform,
Total Coliform, E. Coli)
• Bioaccumulation
• Biostimulatory substances
• Color
• Dissolved oxygen
• Floating material
• Sediment

• Oil and grease

• Suspended material

• Population and
• community ecology
• pH
• Radioactivity
• Salinity
• Settleable material

• Sulfide
• Taste and odor
• Temperature
• Toxicity
• Turbidity
• Un-ionized ammonia

At the county level, the RWQCB has implemented a Pathogens Total Maximum Daily Load (TMDL) and
Sediment TMDL program (as part of the Napa River Sediment Reduction and Habitat Enhancement
Plan). The Basin Plan builds upon previous and ongoing successful efforts to reduce pathogen and
sediment loads in the Napa River and its tributaries and requires actions consistent with the California
Water Code (CWC) Section 13000; the state’s Nonpoint Source Pollution Control Program Plan (CWC
Section 13369) and its Policy for Implementation and Enforcement of the Nonpoint Source Pollution
Control Program; compliance with applicable NPDES permits; and the human waste discharge
prohibition. The RWQCB monitors the success of these programs through their Surface Water Ambient
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Monitoring Program (SWAMP) 40. In addition to the TMDL programs in place, the Basin Plan has also
implemented a comprehensive urban runoff control program, in which the City of Napa is currently in
the preliminary phase of conducting a baseline control program.
In the past, the Napa River was on EPA’s 303(d) list of impaired water bodies due to nutrients, which
resulted in the San Francisco Bay RWQCB implementing Nutrient TMDL measures. Landowners, local
watershed organizations, and many federal, state, and local government agencies collaborated to
implement nonpoint and point source control measures to reduce nutrient loading to the river. As of
2020, the SWRCB has determined that the non-tidal portions of the Napa River are no longer impaired
for nutrients and therefore should be delisted from the 303(d) list. The delisting would apply to all
portions of the Napa River upstream of Trancas Street in the City of Napa if the USEPA confirms the final
decision. For more information regarding the RWQCB Water Quality Control Plan, visit the SWRCB San
Francisco Bay basin planning website 41.
Napa River and Sonoma Creek Vineyard Program
Although not included in the Basin Plan, the San Francisco Bay RWQCB adopted a water quality control
permit (General Permit) in 2017 for vineyard properties in the Napa River and Sonoma Creek
Watersheds, implemented under the Napa River and Sonoma Creek Vineyard Program. The General
Permit regulates parcels developed to include five-acre-or-larger vineyards that are located in the two
watersheds. All vineyard parcels subject to the General Permit, regardless of slope of the planted area,
must achieve performance standards for soil erosion in the farm area, and for discharge of nutrients and
pesticides. Hillslope vineyard parcels, defined as vineyards where the average slope of the planted area
is greater than five percent, also must achieve performance standards for vineyard storm runoff and for
sediment discharge from unpaved roads. For more information regarding General Permits under the
Napa River and Sonoma Creek Vineyard Program, visit the SWRCB vineyard programs webpage 42.
3.3.5.3. USGS Groundwater Quality Monitoring
The USGS maintains a publicly accessible database of water quality and groundwater level information
through the NWIS database. The NWIS database has water quality and/or water level data for 396
groundwater sites in the Napa region. Groundwater quality data collected by the USGS span from 1949
to 2019. Groundwater quality data collected by the USGS can be accessed from the Groundwater Data
for the Nation webpage 43.
In addition to past groundwater quality data collected by the USGS, the USGS implemented the GAMA
program, discussed below, in which the Napa Valley takes part in the North San Francisco Bay study unit.
Groundwater Ambient Monitoring and Assessment (GAMA) Program
https://www.waterboards.ca.gov/water_issues/programs/swamp/
https://www.waterboards.ca.gov/sanfranciscobay/basin_planning.html
42
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/agriculture/vineyard/index.html
43
https://waterdata.usgs.gov/nwis/gw
40
41
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As part of the USGS GAMA program, four wells in the Napa Valley Subbasin are monitored on a five-year
cycle. The GAMA program, created by the SWRCB in 2000 and later expanded by Assembly Bill 599- the
Groundwater Quality Monitoring Act of 2001, is an interagency collaboration to monitor and assess
groundwater quality in basins all around the State of California. The SWRCB, RWQCB, DWR, DPR, USGS,
and Lawrence Livermore National Laboratory all participate in the GAMA Program in collaboration with
local agencies and well owners. The USGS, however, serves as the technical lead for the Priority Basin
Project (GAMA-PBP), which conducts water-quality assessments of shallow aquifers, the groundwater
resources typically used for private domestic and small system drinking-water supplies. For more
information regarding the USGS GAMA program, visit the program webpage 44.
Goals of the GAMA Program:
• Improve statewide comprehensive groundwater monitoring,
• Increase the availability to the public of groundwater quality and contamination information,
• Establish ambient groundwater quality on a basin wide scale,
• Continue periodic groundwater sampling and groundwater quality studies in order to
characterize chemicals of concern and identify trends in groundwater quality, and
• Centralize the availability of groundwater information to the public and decision makers to
better protect our groundwater resources.
All four GAMA wells in the Subbasin are sampled by the USGS and belong to the USGS’ public supply
trends network.
3.3.5.4. DWR Groundwater Quality Monitoring
DWR maintains a variety of databases that contain hydrologic data for the State of California, including
the Water Data Library (WDL), the Water Data Information System (WDIS) and the WellMA database.
For Napa County, the WDL consists of water level measurements (1918 to present) and the WDIS
consists of water quality results (1944 to present). DWR administers the CASGEM program, discussed in
Section 3.3.3.3, to regularly and systematically collect and report groundwater data to determine
seasonal and long-term trends in California’s groundwater basins and subbasins. Although groundwater
level monitoring is the main focus of the CASGEM program, groundwater quality data are periodically
collected from CASGEM wells and reported to the WDL. To access the WDL, visit DWR’s WDL website 45.
3.3.5.5. Napa County Groundwater Quality Monitoring
As described above, the County constructed 10 monitoring wells at five sites in the Napa Valley Subbasin
in September 2014 through grant support from DWR. Napa County has monitored groundwater quality
at these five sites within the Plan area since 2018. Each of the five sites includes a dual-completion
monitoring well to enable monitoring of groundwater conditions at specific depth intervals. These dualcompletion wells consist of two separate casings in a single borehole. Each casing is independent of the
44
45

https://ca.water.usgs.gov/gama/
https://wdl.water.ca.gov/
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other with distinct total depths and screen intervals. The construction details for each casing were
developed based on site-specific hydrogeologic and surface water channel considerations. These sites
serve as the Plan area’s monitoring network to protect against depletion of interconnected surface
water, discussed in greater detail in Section 5.
3.3.6. Surface Water Stage and Flow Monitoring
Since 2015, surface water stage and flow have been monitored at 26 sites in and around the Napa Valley
Subbasin (Figure 3-6). Current monitoring is conducted by the USGS at two stream gages that have been
in operation since the mid twentieth century. These include the Napa River near St. Helena (Station ID
1145600) and the Napa River near Napa (Station ID 1145800). However, the USGS relocated the Napa
River near St Helena gage approximately 1.75 miles upstream in January 2005 to its current location.
The NCFCWCD collects stream stage or streamflow data at 19 sites while the County also collects surface
water level and quality data at five sites near to five dual-completion monitoring wells along the Napa
River and tributaries as part of its groundwater-surface water monitoring network, discussed in Section
3.3.3.1. In addition to recently monitored sites, the USGS has monitored 12 other sites prior to 2015,
although all 12 sites ceased operation by 1983 (Figure 3-7). These 12 sites are included for having
available field measurements of stream flow. Table 3-3 summarizes the recent and historic surface
water monitoring sites in the Plan area and Table 3-4 summarizes the period of monitoring data
available at each site, in which the availability of surface water quality is also included.
Table 3-3. Surface Water Monitoring Sites in Plan Area by Monitoring Entity
Site Count
Monitoring Agency/Program
County of Napa / Napa County Flood
Control and Water Conservation District
U.S. Geological Survey

Historical1

Recent2

15

24

14

2

1. Historical denotes pre-2015
2. Current denotes post-2015
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Table 3-4. Period of Monitoring Records at Surface Water Monitoring Sites
Available Stream Data
Stream
Site Number
Site Name
Stage
Streamflow
County of Napa / Napa County Flood Control and Water Conservation District
40110
Garnett Creek at Greenwood Ave
2000-2021
40154
Napa River at Berry St
2018-2021
40142
Napa River at Dunaweal Ln
2009-2021
2009-2021
40111
Napa River at Lodi Ln
2000-2021
40129
York Creek at Hwy 29
2015-2021
2015-2021
40113
Milliken Creek at Atlas Peak Rd
2000-2021
Sulphur Creek at White Sulphur
40114
2000-2021
Springs Rd
40141
Sulphur Creek at Pope St
2009-2021
40116
Hopper Creek at Hwy 29
2000-2021
40117
Napa Creek at Hwy 29
2000-2021
12
Napa River at Yountville Cross Rd
2000-2021
40115
Dry Creek at Hwy 29
2000-2021
2000-2021
40128
Salvador Channel at Big Ranch Rd
2008-2021
2008-2021
40104
Redwood Creek at Forest Dr
2000-2021
Browns Valley Creek at McCormick
40127
2007-2021
Ln
40103
Napa River at Lincoln Ave
2000-2021
40155
Napa River at Downtown Napa
2018-2021
40144
Tulucay Creek at Shurtleff Ave
2011-2021
2011-2021
SDK
Soda Ck Nr Napa
2017-2021
NapaCounty-swgw-1
Napa River at First St
2015-2021
2015-2021
NapaCounty-swgw-2
Dry Creek at Washington St
2015-2021
2015-2021
NapaCounty-swgw-3
Napa River at Oak Knoll Ave
2015-2021
2015-2021
NapaCounty-swgw-4
Napa River at Yountville Cross Rd
2015-2016
2015-2016
NapaCounty-swgw-5
Napa River at Pope St
2015-2021
2015-2021
U.S. Geological Survey
11456000
Napa R Nr St Helena
2007 - 2021 1987 - 2021
11458000
Napa R Nr Napa
2007 - 2021 1981 - 2021
11455865
Blossom C Nr Calistoga
1978-1979
Napa R A Greenwood Ave Nr
11455860
1978-1979
Calistoga
11455880
Garnett C Nr Calistoga
1976-1979
11455890
Cyrus C At Calistoga
1987
LSCE TEAM
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Available Stream Data
Site Number
11455900
11455950
11456500
11457000
11457500
11458120
11458300
11458350

Site Name
Napa R At Calistoga
Sulphur C Nr St Helena
Conn C Nr Oakville
Dry C Nr Napa
Dry C Nr Yountville
Milliken C Trib Nr Napa
Napa C At Napa
Tulucay C At Napa

Stream
Stage

Streamflow
1975-1983
1966-1967
1929-1975
1951-1966
1940-1941
1970-1975
1970-1983
1972-1983

Water
Quality

1982

3.3.6.1. USGS Stream Monitoring Network
Historically, the USGS established 12 stream monitoring sites within the Subbasin and surrounding
vicinity where reoccurring field measurements of peak stream flow and water levels were collected. The
sites, described in Table 3-4, include those with monitoring periods of a single year up to several
decades. Currently, the USGS maintains a stream gage site on the Napa River near St. Helena and a site
on the Napa River near the City of Napa. Data are available on the National Streamflow Information
Program (NSIP) webpage 46.
3.3.6.2. Napa County
Discussed in Section 3.3.3.1, Napa County received funding from DWR in 2012 which enabled the
County to construct five groundwater-surface water monitoring sites throughout the Plan area. Surface
water monitoring data at these sites span from 2015 to present. The County maintains stream
transducers at these sites to collect stream levels, conductivity, TDS, salinity, and temperature at 1-hour
intervals. Stream data are then compared with groundwater conditions at the nearby monitoring wells.
These sites serve as the Plan area’s monitoring network to protect against depletion of interconnected
surface water, discussed in greater detail in Section 5.
Flood Alert Monitoring Network
Surface water in the Subbasin is monitored by the NCFCWCD as part of a flood monitoring system, with
assistance from the Napa County Resource Conservation District (NCRCD). The NCRCD also conducts
numerous watershed assessments regarding fish, habitat, water quality, and sediment TMDL
monitoring. In partnership with the NCFCWCD, the NCRCD maintains the network of stream and
precipitation gages located throughout the Subbasin. This network of stream and precipitation gages is
referred to as Napa County’s Flood Alert network, which provides real-time rain and stream data at
monitoring intervals ranging from every hour to daily. There are approximately 20 Flood Alert
46

https://waterdata.usgs.gov/nwis/sw
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precipitation and/or streamflow monitoring sites in the Subbasin. Flood Alert precipitation and
streamflow monitoring sites are shown in Figure 3-6. Precipitation and streamflow observations
collected by the Napa County Flood Alert monitoring network can be accessed through the Napa
OneRain webpage 47.
Napa County Stream Watch – Citizen Science
As part of local efforts to engage residents of the Napa Valley Subbasin in watershed stewardship
activities, in 2017 the NCRCD and the WICC implemented Stream Watch, a citizen science program to
collect qualitative observations of streamflow and litter accumulation. The Stream Watch program has
26 designated monitoring sites within the Subbasin and general vicinity that observers may visit and
report observations to the WICC Stream Watch website. Observation guidelines are provided for both
streamflow and litter observations to assure consistent qualitative reporting. Additionally, a photo of
each site is required with each observation entry, which is later quality checked by NCRCD staff. For
more information regarding the Stream Watch program, visit the WICC webpage 48.
3.3.7. Surface Water Diversion Monitoring
Surface water rights and diversions in the Subbasin are reported to the SWRCB Electronic Water Rights
Information Management System (eWRIMS) annually. eWRIMS contains information on Statements of
Water Diversion and Use that have been filed by water diverters, as well as registrations, certificates,
and water right permits and licenses that have been issued by the SWRCB and its predecessors. The
eWRIMS Report Management System (RMS) is used by water right holders to submit reports required as
a result of their diversion and use of water. eWRIMS provides information regarding California’s water
rights and has made the data accessible through tabular database and through Geographic Information
System (GIS) mapping. Figure 3-8 shows the location of surface water diversions within the Plan area
that are reported to the eWRIMS database. All public users or stakeholders have access to eWRIMS data
and can download information from the SWRCB eWRIMS webpage 49.
In addition to diversion monitoring, DWR administers the Watermaster Program for the state of
California, in which the program ensures water is allocated to the established water rights determined
by court adjudications. The Napa River Watermaster Program also directs the timing of diversions in the
Napa River for frost control. Growers will directly divert or fill off-stream storage reservoirs as directed
by the Watermaster. During times of decreased stream flow, water is allocated to riparian rights holders
according to vineyard acreage. Water is only allocated to appropriative right holders once the riparian
right holder’s waters needs are met.

https://napa.onerain.com/
https://www.napawatersheds.org/observation-help
49
https://www.waterboards.ca.gov/waterrights/water_issues/programs/ewrims/
47
48
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3.3.8. Land Subsidence Monitoring
High-resolution land surface elevation data are available in the Subbasin at benchmarks established
through the National Geodetic Survey (NGS) and adjacent to the Subbasin at two continuous global
positioning system (cGPS) stations (Figure 3-9). These include three benchmarks in the Subbasin that
have been re-surveyed over many years and five sites recently surveyed in 2020. In addition to those
sites, there are two continuous global positioning system (cGPS) stations located in the upper Napa
River Watershed as part of a network that observes plate tectonic activities. While the cGPS stations do
not directly monitor land surface elevations in the alluvial Subbasin, they provide valuable context
regarding the elevation trends in the consolidated rock formations, which can influence elevation
changes in the Subbasin.
3.3.8.1. Ground Station Monitoring
National Geodetic Survey Network
The NGS benchmarks in the Subbasin are located in the Calistoga, Oakville, and Napa vicinities. The last
three measurements at these benchmarks were taken in 1994, 2007, and 2012. To access mapping and
data collected from the NGS sites, visit the NOAA NGS data explorer webpage 50.
UNAVCO GNSS/GPS Network
Several UNAVCO cGPS stations, although located outside of the Plan area, record continuous
measurements in vertical displacement. These stations have been recording vertical displacement
beginning in 2005 and 2007. Information from this monitoring can support monitoring of land
subsidence resulting from extraction of groundwater, however, there are no known UNAVCO cGPS
stations within the Plan area. To access maps and data collected from the UNAVCO cGPS sites, visit the
UNAVCO station monitoring webpage 51.
3.3.8.2. Remote/Satellite Monitoring
Interferometric Synthetic Aperture Radar
In addition to periodic monitoring of the NGS benchmarks, the USGS monitors changes in land surface
elevation using Interferometric Synthetic Aperture Radar (InSAR) data collected by the European Space
Agency (ESA) Sentinel-1A satellite and processes by TRE ALTAMIRA Inc. (TRE) and published by TOWILL,
under contract with DWR as part of DWR’s SGMA technical assistance for GSP implementation. Data
provided by TOWILL are delivered as point data and GIS rasters interpolated from point data to display the
total vertical displacement relative to June 2015 and annual vertical displacement rates at monthly
timesteps. Of note, the accuracy data provided by TOWILL 52 are based on a statewide analysis where
accuracy varies at the local scale. TOWILL reports average statewide error between InSAR data and
50
51
52

https://geodesy.noaa.gov/NGSDataExplorer/
https://www.unavco.org/instrumentation/networks/status/all/realtime

Towill. 2021. InSAR Data Accuracy for California Groundwater Basins CGPS Comparative Analysis January 2015 to October
2020. Prepared for California Department of Water Resources. Final Report. April 7, 2021.
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continuous GPS station data is 18 millimeters (0.059 foot) with a 95% confidence level. The measurement
accuracy when converting from raw InSAR data to the interpolated raster datasets is 6.98 mm
(0.0229 foot) with a 95% confidence level. The cumulative error for the InSAR interpolated raster data
results in a combined total error of +/- 0.08 foot. For the purposes of this GSP, the interpolated raster
InSAR-derived annual vertical displacement data accuracy is presumed to be no more than +/- 0.1 ft. For
more information regarding TRE InSAR subsidence data, visit the CNRA dataset webpage 53.
3.3.9. Groundwater Dependent Ecosystems, Habitat, and Biological Monitoring
3.3.9.1. Napa County Resource Conservation District
In collaboration with the National Marine Fisheries Service (NOAA Fisheries), U.S. Fish and Wildlife
Service (USFW), CDFW, and others, the NCRCD conducts fish monitoring in the Napa River watershed
to collect information regarding native fish populations, with an emphasis on steelhead trout and
Chinook salmon populations. The NCRCD’s monitoring program includes capturing and counting
juvenile salmonids during out-migration, counting adult fish and mapping spawning distributions,
observing juveniles through snorkeling surveys, and long-term tracking of individual fish with
implanted tags. The NCRCD has conducted regular surveys in several restoration reaches of the Napa
River since 2003 and has conducted annual rotary screw trapping since 2009. In addition to fisheries
monitoring, the NCRCD has conducted habitat assessments in all major tributaries and the mainstem
of the Napa River, informing existing habitat conditions and supporting the identification of key
locations for restoration and conservation actions. For more regarding monitoring and survey efforts
by the NCRCD, visit their website 54.
3.3.9.2. Napa County
Provided in past annual groundwater reporting for Napa County, estimates of groundwater use by
Groundwater Dependent Ecosystems (GDEs) have been made using spatial evapotranspiration datasets
developed by LandSat imagery and processed according to the METRIC Evapotranspiration (ET)
method. 55 This method is among several approaches for quantifying water use by vegetation described
in draft guidance released by DWR in early 2020 (DWR, 2020). GDE groundwater use has been reported
on a yearly basis starting in 2018 (LSCE, 2019; LSCE, 2020; LSCE, 2021). The NVIHM expands on this work
by calculating groundwater use by GDEs as part of its simulation of evaporation and transpiration by
vegetation across the Plan area as part of historical, current, and future water budgets. A detailed
discussion of GDE water use in the Plan area is presented in Section 7.
Beginning in 2000, the NCFCWCD and U.S. Army Corps of Engineers have implemented the Napa River
Flood Protection Project in the South Napa Wetland restoration area with goals to mitigate flood
https://data.cnra.ca.gov/dataset/tre-altamira-insar-subsidence
https://naparcd.org/
55
Mapping EvapoTranspiration at high Resolution with Internalized Calibration (METRIC) is an analytical method
that applies an energy balance method to calculate field-scale evapotranspiration using energy flux data collected
by satellites, paired with data from ground reference points.
53
54
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impacts and restore wetland ecosystems throughout the floodplain (JSA, 2001; Stillwater Sciences,
2018). Based on 2016 statewide agricultural land use mapping by DWR (2019), the South Napa Wetland
restoration area includes approximately 790 acres of primarily brackish emergent marsh, tidal mudflat,
and grasslands located south of Imola Avenue extending to Highway 12. Additional project areas include
riparian and oak woodland habitats along lower Napa Creek and the Napa River from about Imola
Avenue to Trancas Street. The Project includes construction of several marsh-plain terraces and the
construction and lowering of levees to restore daily tidal flows for the creation and restoration of
brackish emergent marsh, tidal mudflats, and seasonal and emergent wetlands (Collins, 2002). In
addition to restoring tidal flows, the project aims to restore native vegetation and freshwater fluvial and
tidal dynamics in the seasonal and emergent wetlands.
The Napa River Flood Protection Project (also known as the Napa River and Napa Creek Flood Project)
includes a 40-year monitoring program (JSA, 2001; Collins, 2002). The monitoring program addresses
parameters including habitat amount and distribution, edaphic condition, plant species composition,
and tree health (Collins, 2002). Monitoring occurs by remote sensing (e.g., aerial photo interpretation)
and direct measurement (Collins, 2002; Stillwater Sciences, 2018).
3.3.9.3. The Nature Conservancy
The Nature Conservancy provides valuable guidance to GSAs to use the best available science to
efficiently and cost-effectively identify and consider GDEs in the planning process required in all GSPs.
While DWR is a host for the database, TNC, in collaboration with DWR and CDFW, developed a
statewide spatial dataset referred to as Natural Communities Commonly Associated with Groundwater
(NCCAG) that provides the locations of seeps and springs, wetlands, and vegetation likely to depend on
groundwater. Along with the NCCAG database, TNC provides a Plant Rooting Depth Database 56 that
helps managers evaluate whether groundwater-dependent vegetation are accessing groundwater. The
Nature Conservancy also hosts what is called GDE Pulse 57, a tool that uses LandSat imagery to show
changing vegetation metrics over time and provide insight to the overall health of GDEs. Although
currently not available for the Napa Valley Subbasin, TNC’s ICONS Dataset 58 provides information on the
depth to groundwater and the likely presence of interconnected surface water in the Central Valley.
Guidance and datasets provided by TNC were utilized in the development of this GSP whenever
applicable and will continue to be a source of monitoring data with respect to GDEs in the Subbasin.
3.3.9.4. California Department of Fish and Wildlife
The CDFW provides the California Natural Diversity Database 59 (CNDDB) as an inventory of the status
and locations of rare plants and animals in California. CNDDB staff work with partners to maintain
current lists of rare species, as well as to maintain an ever-growing database of GIS-mapped locations
for these species. Due to safety and confidentiality purposes, a detailed spatial dataset of the CNDDB is
https://groundwaterresourcehub.org/sgma-tools/gde-rooting-depths-database-for-gdes/
https://gde.codefornature.org/#/home
58
https://icons.codefornature.org/
59
https://wildlife.ca.gov/Data/CNDDB
56
57
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not made publicly accessible, however, coordination between the CDFW and Napa County has allowed
the GSA access when requested. Monitoring data provided in the database includes specie sightings,
date last seen, health of habitat, and other attributes. The CNDDB is one of the few GDE related datasets
that publish ground observations rather than remotely sensed data and is a valuable tool in monitoring
the presence of sensitive species in the Subbasin.
3.3.10. Conjunctive Use Programs
Conjunctive use is defined in the Napa County General Plan as a “program where surface water supplies
are used during times when sufficient surface water is available to meet all water demands (generally
the wetter years) and groundwater supplies are used instead of surface water supplies to meet some or
all water demands during times when surface water supplies are not sufficient to meet all demands
(generally drier years).” The conjunctive use of groundwater and surface water supplies improves water
supply reliability and can mitigate the reduction of groundwater in storage. Agricultural and rural uses
are prevalent in the Subbasin, in which conjunctive use of groundwater and surface water to satisfy
demands is permitted through Policy CON-51 of the Napa County General Plan, stated below.
Policy CON-51: Recognizing that groundwater best supports agricultural and rural uses, the County
discourages urbanization requiring net increases in groundwater use and discourages incorporated
jurisdictions from using groundwater except in emergencies or as part of conjunctive-use programs that
do not cause or exacerbate conditions of overdraft or otherwise adversely affect the County’s
groundwater resources.
3.4. Land Use Elements or Topic Categories of Applicable General Plans (§354.8 a and f)
Land use in the Subbasin is primarily vineyard and urban land. Municipal, followed closely by
agriculture, are the largest water users in the Subbasin. Municipal demands are met primarily through
local surface water resources and imported water, and agricultural demands are met primarily
through groundwater sources.
3.4.1. Historical Land Use and Water Resource Management and Advisory Committees
The citizens of Napa County have a legacy of watershed stewardship and proactive management of
environmental resources. Efforts to conserve and preserve land, water, and ecological communities
have been underway since the 1960s. A summary of these efforts is provided below.
In collaboration with Napa Valley municipalities, the County formed the Water Advisory Committee
(WAC) in 1992 to guide future groundwater management actions. In 1993, the WAC synthesized recent
studies of Napa Valley water demands and supplies and recommended 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 informed future actions, including the adoption of
ordinances to regulate groundwater extraction and use, and adoption of County policy through the 2008
General Plan Update. Building on the work of the WAC, the County, through the NCFCWCD, in
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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.
In 1999, the Napa County BOS adopted Ordinance No. 1162 with the intent to regulate the extraction
and use and promote the preservation of the County’s groundwater resources. This is accomplished
through requiring groundwater permits for discretionary uses, defining and delineating groundwater
deficient areas where exceptions to groundwater permitting requirements are not applicable, requiring
groundwater permits for zoning or parcel subdivision applications where groundwater is required or
anticipated to provide a source of supply. In addition to these regulations, the 1999 groundwater
ordinance revised the County 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” (Napa County Code, §18.04). Later updates to the Groundwater
Conservation Ordinance were introduced over time, with Ordinance No. 1230 (adopted November 5,
2003) providing an explicit definition of overdraft and implementing groundwater use restrictions
dependent of land type and proportional to land acreage, and Ordinance No. 1254 (adopted
March 8, 2005) excluding ministerial approval for applications for single-family dwelling units if a public
water supply is available on the property.
In 2002, the County BOS created the WICC. The WICC serves as an advisory committee to the County
BOS – assisting with the Board’s decision making and serving as a conduit for citizen input by gathering,
analyzing, and recommending options related to the management of watershed resources. The WICC is
comprised of a Board of Directors (BOD) chosen to represent the diversity of the Napa County
community. The WICC BOD includes 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.
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. Since 2011, the
WICC has received presentations and briefings on the County’s comprehensive groundwater studies.
Since 2014, the WICC has effectively served as the County BOS advisory committee on groundwater. At
the WICC’s public meetings, updates and status reports were provided on the County’s groundwater
program and SGMA implementation.
With input from the WICC and the public in recent years, the County has coordinated the regulation of
groundwater use and land use through the General Plan, last updated in 2008. The Conservation
Element of the General Plan contains goals, policies, and action items that establish County objectives
for the sustainable management of natural resources.
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In 2011, the County BOS appointed 15 Napa County residents to the GRAC to assist the County with
implementing the General Plan with input from diverse environmental, agricultural, and community
interests. In 2014, prior to the passage of SGMA, the GRAC was responsible for developing a
sustainability goal and sustainability objectives for Napa County. These sustainability criteria were later
revised in 2016 based on additional requirements applied by SGMA, which were then presented in the
Napa Valley Subbasin Basin Analysis Report (LSCE, 2016).
Implemented in 2005 and updated in 2012, Napa County requires a groundwater permit for all
discretionary projects in designated groundwater deficient areas, which includes the MST Subarea. As a
result, permit applicants must show documentation showing zero net increase of groundwater use
within the MST Subarea and groundwater use consistent with 0.3 acre-feet/acre for vineyards and
0.5 acre-feet/acre for residential homes. Additionally, approved permits must regularly meter
production wells, reporting static water levels and gallons used by month to Napa County. Over the last
decade groundwater levels in the MST have stabilized, indicating these permit provisions have mitigated
the rate of groundwater extraction to a volume more closely balanced by rates of groundwater
recharge. The success of these local regulations in managing groundwater deficient areas are promising,
however, NCGSA will continue to monitor groundwater levels in these areas closely.
In Napa County, watershed stewardship is supported by partnerships developed to protect and restore
the landscape, guided by the best available science and public input. These stewardship efforts reflect a
growing awareness of ecosystem needs. As the understanding of ecosystem needs has improved, the
County and its partners have responded by changing how land and water resources are managed. As
California’s watersheds continue to face pressures from population growth and climate change,
watershed management approaches will remain an integral part of maintaining whole system balance,
including sustaining natural resource ecosystems. Now, the NCGSA remains committed to stakeholder
collaboration and advancing science-based sustainable watershed management to enhance watershed
resilience and protect multiple beneficial uses of water for people and ecosystems. Resilience-focused
approaches include ongoing restoration efforts along the Napa River and its tributaries, drought
contingency planning, and groundwater sustainability planning.
3.4.2. Napa County General Plan
The California Government Code (§65350‐65362) requires that each county and city in the state develop
and adopt a General Plan. The General Plan consists of a statement of development policies and includes a
diagram or diagrams and text setting forth objectives, principles, standards, and plan proposals. It is a
comprehensive long‐term plan for the physical development of the county or city. In addition to having a
General Plan, GSP regulations §354.8(f) requires NCGSA to provide a plain language description of the land
use elements or topic categories of applicable general plans governing the Subbasin.
The Napa County General Plan, adopted in 1969, was last updated in 2008 and consists of 8 main topics,
or elements, of which the Napa Valley Subbasin GSP is subject to the rules and regulations that cover
Agricultural Preservation and Land Use, Community Character, Conservation, Circulation, Economic
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Development, Housing, Recreation and Open Space, and Safety. The plan was prepared with a time
horizon of at least 20 years, providing a blueprint for land use and future development. The policies set
forth under the Conservation element of the General Plan are key focuses in implementing the Napa
Valley Subbasin GSP.
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.
As part of the Conservation Element, six goals are stated 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. The County’s six water resources goals and six related action items are
included below.
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).
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.”
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
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and groundwater quality and quantity. The watershed planning process should be an iterative, holistic,
and collaborative approach, identifying specific drainage areas or watersheds, eliciting stakeholder
involvement, and developing management actions supported by sound science that can be effectively
implemented. [Implements Policies 42 and 44]
Action Item CON WR-4: Implement a countywide watershed monitoring program to assess the health of
the County’s watersheds and track the effectiveness of management activities and related restoration
efforts. Information from the monitoring program should be used to inform the development of basinlevel watershed management plans as well as focused sub-basin (drainage-level) implementation
strategies intended to address targeted water resource problems and facilitate restoration opportunities.
Over time, the monitoring data will be used to develop overall watershed health indicators and as a basis
of employing adaptive watershed management planning. [Implements Policies 42, 44, 47, 49, 63, and 64]
Action Item CON WR-6: Establish and disseminate standards for well pump testing and reporting and
include as a condition of discretionary projects that well owners provide to the County upon request
information regarding the locations, depths, yields, drilling and well construction logs, soil data, water
levels and general mineral quality of any new wells. [Implements Policy 52 and 55]
Action Item CON WR-7: The County, in cooperation with local municipalities and districts, shall perform
surface water and groundwater resources studies and analyses and work toward the development and
implementation of an integrated water resources management plan (IRWMP) that covers the entirety of
Napa County and addresses local and state water resource goals, including the identification of surface
water protection and restoration projects, establishment of countywide groundwater management
objectives and programs for the purpose of meeting those objectives, funding, and implementation.
[Implements Policy 42, 44, 61 and 63]
Action Item CON WR-8: The County shall monitor groundwater and interrelated surface water resources,
using County-owned monitoring wells and stream and precipitation gauges, data obtained from private
property owners on a voluntary basis, data obtained via conditions of approval associated with
discretionary projects, data from the State Department of Water Resources, other agencies and
organizations. Monitoring data shall be used to determine baseline water quality conditions, track
groundwater levels, and identify where problems may exist. Where there is a demonstrated need for
additional management actions to address groundwater problems, the County shall work collaboratively
with property owners and other stakeholders to prepare a plan for managing groundwater supplies
pursuant to State Water Code Sections 10750-10755.4 or other applicable legal authorities. [Implements
Policy 57, 63 and 64]
Action Item CON WR-9.5: The County shall work with the SWRCB, DWR, CDPH, CalEPA, and applicable
County and City agencies to seek and secure funding sources for the County to develop and expand its
groundwater monitoring and assessment and undertake community-based planning efforts aimed at
developing necessary management programs and enhancements.
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Under the Napa County General Plan, the Subbasin is coarsely designated to include “Cities”,
“Agricultural Resource”, “Agriculture, Watershed, and Open Space”, “Industrial”, “Mineral Resources”,
“Public Institutional”, and “Rural Residential” land classes (Figure 3-10). None of the land use
designations in the General Plan will change water demands that will inhibit the NCGSA to achieve
sustainable groundwater management over the planning and implementation horizon.
The Napa County General Plan can be accessed from the County’s General Plan webpage 60.
3.4.3. Municipal General Plans and Relevant Ordinances
3.4.3.1. City of Napa
Napa City Council adopted a comprehensive update of the General Plan in 1998 that outlines policies,
standards, and programs regarding development in the City of Napa through the year 2020. Much of the
remaining developable land within the Rural Urban Limits (RUL) of the city has one or more
environmental constraints. These constraints limit the opportunities for development and affect the
City's land use planning. These land use constraints are designated in flood prone areas, hillsides,
wetlands and important habitats, and agricultural resources. The City of Napa General Plan provides
protection to sensitive riparian corridors and hillsides from overdevelopment while the RUL protects
agricultural land and open spaces. These protections are addressed through the following objectives:
•
•
•
•

New development and redevelopment that enhance connections between the built and
natural environments.
The Napa River as a natural corridor and recreational spine connecting neighborhoods and
providing a focus for downtown.
An open space frame that includes views of the natural environment, including agriculture,
the hills, water courses and wetlands.
An accessible array of protected natural amenities both within and beyond the confines of
the city.

The City of Napa has implemented several municipal codes (provided below) which are consistent with
the goals outlined in the General Plan. The City of Napa General Plan can be accessed from the City’s
General Plan webpage 61.
Storm Water Quality Control Ordinance, Chapter 8.36
This ordinance provides the city with legal authority to implement the requirements of Section 402(p)(3) of
the CWA and the Porter-Cologne Water Quality Control Act, CWC Section 13000 et seq., as embodied in
the city’s current NPDES permit. This ordinance sets forth the protection of public health, safety and
general welfare; to protect water resources and to improve stormwater quality; to cause the use of
management practices by the city and its residents that will reduce the adverse effects of polluted runoff
60
61

https://www.countyofnapa.org/1760/General-Plan
https://www.cityofnapa.org/259/General-Plan
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discharges on waters of the state; to secure benefits from the use of stormwater as a resource; and to
ensure the city is compliant with applicable state and federal law. In addition to streams, rivers, and lakes,
groundwater is considered a receiving water of stormwater and is protected under this provision.
Public Services Ordinance, Title 13, Chapter 13.04 – 13.12
This series of ordinances outline the requirements and authority of water service systems, and also the
regulations regarding water contamination prevention, permanent water conservation, moderate water
conservation, and severe water shortage.
Sewer Service System Ordinance, Chapter 13.16
This ordinance outlines the policies regarding sewer system connections, updating sewage facilities,
developing sewer connections, and the use of septic tanks and chemical toilets.
Zoning Ordinance, Title 17, Chapter 17.38 – 17.42, Chapter 17.50
This series of ordinances define the criteria behind designating land use areas as floodplain management
overlay districts, hillside overlay districts, planned development overlay districts, and water setback
overlay districts, and outline the land use regulations associated with each. These provisions provide a
mechanism for preserving open space, natural and historic features, minimizing runoff and soil erosion
problems, and controlling the alteration of natural floodplains to accommodate flood waters.
Water Efficient Landscaping Ordinance, Chapter 17.52.520
Discussed in Section 3.3.1.2, the City of Napa adheres to the state of California’s MWELO standards, in
which this local ordinance provides guidelines for efficient water use in new and rehabilitated
landscaping through soil preparation, plant selection, and irrigation system design. This section serves to
protect local water supplies through the implementation of a whole systems approach to design,
construction, installation, and maintenance of the landscape resulting in water conserving climateappropriate landscapes, improved water quality, and the minimization of natural resource inputs.
Wetlands/Marshes Ordinance, Chapter 17.52.530
This ordinance provides for the protection and restoration of wetland areas and outlines general
provisions that apply to properties containing wetlands when a discretionary development permit is
proposed. Such provisions include attaining a wetlands biologist assessment of the boundaries, wetland
replacement or restoration, and protections through measures as buffer areas and wetland
management plans that identify ways to maintain water flows and monitor wetland health following
development activities.
3.4.3.2. Town of Yountville
Updated in 2019, the Town of Yountville General Plan describes the community’s vision for the Town
and provides a framework for achieving the goals set forth. The plan is the Town’s primary governing
document that determines future jobs, housing, and growth in the community. Goals and policies set
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forth by the plan include land use, open space, and conservation. The Land Use Element of the plan
outlines the Town’s approach to manage future growth and development, maintain land use and design
standards, and continue to support agricultural uses in the Napa Valley. Although Yountville owns only
one groundwater well for use in emergencies or drought situations, the Town acknowledges the
importance of maintaining the quality of the available water resources and the overall environment. The
Open Space and Conservation Element of the General Plan provides goals, policies, and programs that
will protect and preserve open space to protect habitat, watercourses, riparian corridors, native
vegetation, agricultural land, as well as provide adequate water supply and protect water quality.
The Town of Yountville has implemented several municipal codes (provided below) which are consistent
with the goals outlined in the General Plan. The Town of Yountville General Plan can be accessed from
the Town’s General Plan webpage 62.
Water Conservation Ordinance, Chapter 13.20
This ordinance outlines the prohibitions and limitations, guidelines, and civil fines authorized by the
Town to conserve water provided by the public distribution system. Conservation measures to apply to
new development and existing developments through retrofitting are outlined in the ordinance as well.
Water Shortage Emergencies Ordinance, Chapter 13.24
This ordinance outlines the regulations surrounding four phases of water shortage emergencies,
including the criteria used to define each emergency, which evaluates current and projected available
water supplies and the projected demand. Water shortage emergencies progress from voluntary
conservation measures to mandated measures enforced by the Town. The Town is authorized to
terminate all nonessential water service contracts that are terminable. Notwithstanding any provision of
this code to the contrary, the provisions of CWC §377 are applicable to any violation of the chapter. Any
person who violates any provisions of the chapter is guilty of a misdemeanor.
Sewer System Ordinance, Title 13, Division 2
This ordinance outlines the general provisions, construction criteria, sewer use regulations, and the fees
and charges that apply to the Town’s sewer system. In compliance with Section 13267 of the CWC, this
ordinance provides guidelines for the proper management of sewer collection and treatment in a
manner that avoids overflows of untreated sewage or partially treated wastewater effluent. The Town is
given legal authority to disconnect any user from the system for any violation of the provisions defined
in the ordinance.
Stormwater Discharge System Ordinance, Title 13, Division 5
This ordinance establishes local regulations, mandated by the Federal Water Pollution Control Act (i.e.
CWA), 33 U.S.C. Section 1251, et seq. and the CWC, to prohibit certain acts and reduce the adverse
effects of non-stormwater discharges into the storm drain system and watercourses, as well as protect
62

https://www.townofyountville.com/departments-services/planning-building/general-plan
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water resources to improve water quality, protect the health and safety of residents, secure benefits
from the use of stormwater as a resource, and reduce discharge of pollutants in stormwater to the
maximum extent possible. This ordinance also implements regulations to control urban runoff, which
includes enforcement of NPDES permit compliance. The Town is authorized to file a citizen suit to any
person acting in violation of this division, who may also be acting in violation of the Federal CWA or the
State Porter-Cologne Act and other laws and may be subject to sanctions including civil liability. Citizen
suits are pursuant to the Federal CWA Section 505(a), seeking penalties, damages, and orders
compelling compliance, and other appropriate relief. The Town may notify USEPA Region IX, the
RWQCB, or any other appropriate State or local agency, of any alleged violation of this division.
3.4.3.3. City of St. Helena
Updated in 2019, the City of St. Helena’s General Plan outlines policies to guide future land use decisions
and provides a framework to preserve existing development through the year 2040. The Land Use and
Growth Management Element of the plan presents a framework for governing future decisions about
allowable, context-appropriate land use and desired development patterns, whereas the Open Space
and Conservation Element of the plan guides future decisions regarding how the City will sustain a
healthy network of open spaces and protect natural resources for today’s residents, as well as future
generations. Element goals, policies, and implementing actions are designed to protect, maintain, and
enhance St. Helena’s biological, ecological, and agricultural resources, while balancing current
community resource needs with conservation endeavors to benefit the common good. These elements
are addressed through the following plan goals:
•
•
•
•
•

Manage growth and maintain community character
Promote high-quality and sustainable development
Preserve, enhance, and restore natural resources
Ensure stewardship of water resources
Expand sustainable agricultural practices

The City of St. Helena has implemented several municipal codes (provided below) which are consistent
with the goals outlined in the General Plan. The City of St. Helena General Plan can be accessed from the
City’s General Plan webpage 63.
Water Use Efficiency and New Development Ordinance, Chapter 13.12
This ordinance addresses the limited supply of water, which the St. Helena City Council has found to
exist. This ordinance applies to both land and water development, and allows for the management,
control and use of the municipal water department, and penalties for the violation thereof.

63

https://www.cityofsthelena.org/planning/page/general-plan
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Water Wells Ordinance, Chapter 13.16
This ordinance is intended to regulate all water wells within the incorporated limits of the City and to
protect and preserve surface waters and groundwater in and around the City. Standards for well
construction, placement, maintenance and destruction of water wells are outlined in the ordinance, in
which a new provision to meter and report water levels of all newly permitted wells was adopted in 2012.
Pollution of City Reservoirs, Chapter 13.04.190
To protect the City’s water supply, this ordinance bans all wading, swimming, fishing, cutting of wood, and
all other forms of pollution in and around City reservoirs and watercourses supplying such reservoirs.
Water Shortage Emergencies, Drought and Water Conservation, Article 2, Chapter 13.04.220-13.04.310
Provisions outlined in these ordinances establish a procedure for determining water shortage
emergencies and the phases of water conservation to implement. Such notice sets forth the limitations
of water use applicable to the particular phase being established and further declares that violations of
such limitations are punishable in accordance with the provisions of Sections 13.04.230 and 13.04.310.
The establishment of a particular phase will be completed and effective as described in the resolution
adopting the water shortage phase.
Sewer Service System, Chapter 13.20
This chapter outlines requirements to sewer charges/fees, use of funds, sewer main connection
capacity, providing compulsory connections, and adopting standard sewer construction details and
specifications. The provisions outlined in this chapter are intended to protect surrounding watercourses
and water supplies from sewer contamination.
Wastewater Discharge, Chapter 13.24
This provision defines uniform requirements for discharges into the wastewater collection and treatment
system and enables the agency to comply with the administrative provisions of the Clean Water Grant
Regulations, the water quality requirements set by the RWQCB and the applicable effluent limitations,
national standards of performance, toxic and pretreatment effluent standards, and any other discharge
criteria which are required or authorized by state or federal law, and to derive the maximum public benefit
by regulating the quality and quantity of waste-water discharged into those systems.
Stormwater and Runoff Pollution Control, Chapter 13.32
The purposes of this chapter are to protect the health, safety and general welfare of City of St. Helena
residents; to protect water resources and improve water quality; to protect and enhance watercourses,
fish, and wildlife habitat; to cause the use of management practices by the City and its citizens that will
reduce the adverse effects of polluted runoff discharges on waters of the state; to secure benefits from
the use of stormwater as a resource; and to ensure the City is compliant with applicable state and
federal law. The provisions in this chapter promote these purposes by prohibiting illicit discharges to the
stormwater conveyance system; establishing minimum requirements for stormwater management,
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including source control requirements, to prevent and reduce pollution; establishing requirements for
development project site design, to reduce stormwater pollution and erosion; establishing requirements
for the management of stormwater flows from development projects, both to prevent erosion and to
protect and enhance existing water-dependent habitats; and establishing standards for the use of offsite facilities for stormwater management to supplement on-site practices at new development sites.
Water Efficient Landscaping, Chapter 17.112.140
The City of St. Helena adheres to the state of California’s MWELO standards, in which this local
provision establishes minimum standards regarding the installation and maintenance of landscape
areas to encourage the use of more efficient irrigation systems, graywater usage, and stormwater
capture. This provision details water conservation through implementing xeriscape principles and
emphasizes improvements to the environment, land value, preservation, and design of water and
energy efficient landscaping.
3.4.3.4. City of Calistoga
The City of Calistoga’s General Plan is the framework directing land use and development policies and
shows how the City will grow and conserve its resources. Released in 2003, the purpose of the General
Plan is to guide development and conservation in the City through 2020. Updated in 2015, the Land Use
Element of the plan provides policies and action items set forth to ensure new development mitigates
significant environmental, design and infrastructure impacts, and maintains the rural qualities of the
unincorporated part of the Calistoga Planning Area. Last updated in 2003, the Open Space and
Conservation Element of the plan provides similar items in response to goals set forth to conserve the
value and function of Calistoga's open space as a biological resource, conserve the Napa River, its
tributary drainages and associated riparian habitat, and to protect open space important for the
managed production of resources in the Planning Area, including agriculture and viticulture.
The City of Calistoga has implemented several municipal codes (provided below) which are consistent
with the goals outlined in the General Plan. The City of Calistoga General Plan can be accessed from the
City’s General Plan webpage 64.
Water Shortages Ordinance, Article VII, Chapter 13.04
The purpose of this ordinance is to prohibit an increase in the use of the City’s water supply, to eliminate
all nonessential water usage, and to provide for an allocation of existing water resources to ensure a
sufficient water supply for human consumption, sanitation and fire protection, in the event of a water
shortage. This article can be liberally construed to effectuate its purpose, in which any violation can be a
misdemeanor. There are three stages of water shortages outlined in the provision, implementing

http://www.ci.calistoga.ca.us/city-hall/departments-services/planning-building-department/plans-programsand-land-use-regulations/calistoga-general-plan/calistoga-general-plan
64
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voluntary restrictions of water use to mandated restrictions in the most severe case. The City is
authorized through this ordinance to apportion water among consumers.
Pollution of City Reservoirs Ordinance, Article IX, Chapter 13.04
To protect the water quality of the City’s reservoirs, this ordinance outlines the regulations protecting
against the pollution of water in reservoirs supplying drinking water and the water courses supplying
such reservoirs. This ordinance also prohibits fishing and picnicking on reservoir properties.
Sewer Service Ordinance, Chapter 13.08
This ordinance provides the rules and regulations for the use, maintenance, construction, alteration, and
repair of all sanitary sewer facilities within the City. This provision applies to all sanitary sewer facilities
now and hereafter in use within the City of Calistoga and authorizes the City of Calistoga to require
permits for installation or repair of sewer lines. The discharge of rainwater, stormwater, groundwater,
street drainage, subsurface drainage, yard drainage, water from yard fountains, geothermal well water,
ponds or lawn sprays or any other uncontaminated water is prohibited into any sewer system facility
which directly or indirectly discharges to facilities owned by the City. The City is authorized to fine and
prosecute any person in violation of the provision and may disconnect any user from the sewer system
for violations.
Resource Management System Ordinance, Chapter 13.16
This ordinance outlines the operating standards of the City’s resource management system, which is
under the responsibility of the Director of Planning and Building to allocate water in accordance with the
provisions of Chapter 19.02 Calistoga Municipal Code. Water and sewer services are monitored to
establish a water and wastewater baseline on an annual basis for all nonresidential users which are
connected to the City sewer and/or water system regardless of whether the connections were made
under the resource management system or not. Quantities established for the baseline are based on
past use and anticipated demand of these systems as determined by the Director of Public Works. Any
water use or wastewater discharge exceeding the established baseline is subject to a surcharge fee for
the use beyond the established baseline.
Watercourses Ordinance, Chapter 19.04
This ordinance outlines the requirements necessary for attaining a permit with the intent of performing
any alterations on a watercourse. Acts prohibited without a permit include the deposit or removal of
any material within a watercourse, the excavation of a watercourse, the construction or alteration or
removal of any structure within, up, or across a watercourse, the planting or removal of any vegetation
within a watercourse, and the alteration of any embankment within a watercourse.
Stormwater Runoff Pollution Control Ordinance, Chapter 19.05
The purposes of this ordinance are to protect the health, safety and general welfare of City of Calistoga
residents; to protect water resources and to improve water quality; to protect and enhance
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watercourses, fish, and wildlife habitat; to cause the use of management practices by the City and its
citizens that will reduce the adverse effects of polluted runoff discharges on waters of the State; to
secure benefits from the use of stormwater as a resource; and to ensure the City is compliant with
applicable State and Federal law. Regulations provided in this ordinance outline the following:
•
•
•
•

•

Prohibits illicit discharges to the City’s stormwater conveyance system.
Establish authority to adopt minimum requirements for stormwater management, including
source control requirements to prevent and reduce pollution.
Establish authority to adopt requirements for development project site design, to reduce
stormwater pollution and erosion both during construction and after project is complete.
Establish authority to adopt requirements for the management of stormwater flows from
development projects, both to prevent erosion and to protect and enhance existing waterdependent habitats.
Establish authority to adopt standards for the use of off-site facilities for stormwater
management to supplement on-site practices at new development sites.

Cold Water Wells Ordinance, Chapter 19.06
The purpose of this ordinance is to protect and preserve the cold water aquifers lying under and
adjacent to the City through implementing limitations on well drilling permits, issuing penalties in the
case of any violation, and requiring the maintenance of any existing wells within the City. The
requirements of this ordinance only apply to permits issued for cold water wells drilled after 1998, the
effective date of this provision.
Conservations Regulations Ordinance, Chapter 19.08
The purpose and intent of this ordinance is to protect the public health, safety, and community welfare
and to otherwise preserve the natural resources of the City of Calistoga. These regulations have been
developed in general accord with the policies and principles of the General Plan, as specified in the land
use permit and the open space and conservation element. These regulations intend to minimize land
modifications and soil erosion; maintain and improve, to the extent feasible, existing water quality by
regulating the quantity and quality of runoff entering local watercourses; preserve riparian areas and
other natural habitat by controlling development near streams and rivers; encourage development
which minimizes impacts on existing land forms, avoids steep slopes, and preserves existing vegetation
and unique geologic features; and preserve fish and wildlife resources, pursuant of Section 1600 of the
California Fish and Game Code.
3.5. Additional GSP Elements (§354.8 e and g)
The additional GSP elements considered by the NCGSA to be relevant to the Napa Valley Subbasin are
presented below. Some elements are introduced below and addressed in greater detail in related GSP
Sections.
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3.5.1. Description of Other GSP-Related Elements (§354.8 g)
All additional GSP elements provided by SGMA were considered for their applicability in the Napa Valley
Subbasin. The additional elements deemed applicable are described below.
3.5.1.1. Well Permitting, Well Construction, Well Destruction, and Abandonment Policies
Napa County Department of Planning, Building, and Environmental Services provides information
regarding well permitting, construction, destruction, and abandonment on its website 65. Well standards
defined in Napa County Code of Ordinances Title 13.12 are consistent with California Well Standards
(Bulletins 74-81 and 74-90). Permits are required to construct, reconstruct, repair, deepen existing wells,
and destroy abandoned wells. Well permit forms must be submitted to Napa County’s Environmental
Health Division, in which wells must follow the provisions defined in Title 13.12.
Forms and guidelines regarding the construction and destruction of wells provided by Napa County are
included in Appendix 3D.
Well Permitting
In order to obtain a permit to drill a groundwater well in Napa County, the applicant must fill out the
Groundwater Permit Application form and also submit a WAA, if required to obtain a use permit
(described in Section 3.3.1.1). The County is required by CEQA (Public Resources Code 21000–21177)
and the CEQA Guidelines (CCRs, Title 14, Division 6, Chapter 3, Sections 15000–15387) to conduct an
environmental analysis of all discretionary permits submitted for approval. CEQA requires analysis of
several environmental aspects, including groundwater supplies, recharge interference, and local
groundwater level impacts. If successful completion of a WAA determines that the proposed uses of
groundwater will not result in impacts to neighboring wells, surface waters, or on the overall aquifer
system, then an applicant can move forward with paying the applicable fees and hiring a properly
licensed contractor.
The NCGSA is currently developing appropriate well testing standards that will be applied under specific
circumstances 66. These new well testing standards are required when new production wells are
constructed in areas where hydraulic conductivity and other aquifer parameters are less well known,
including the Northeast Napa Management Area east of the Napa River and in deeper geologic units
throughout the rest of the Subbasin. Because older and less productive geologic formations occur near
ground surface in the northeast Napa area east of the Napa River, pump tests are necessary for all new
production wells in that area. Similar pump tests are planned to be required for non-domestic
production wells, and for wells that are completed in deeper geologic units below the Quaternary
alluvium throughout the Subbasin.

https://www.countyofnapa.org/1923/Environmental-Health-Documents
Consistent with recommendations provided in the Amendment to the Basin Analysis Report and its approval by
the Napa County BOS in 2018 (LSCE, 2018).

65
66
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Well Construction
Well construction standards are consistent with the California Well Standards, Bulletin 74‐81 and 74‐90
(Appendix 3E). Bulletin 74‐81 was published by DWR in December 1981 which sets the minimum
standards for well construction throughout the State of California. These standards were supplemented
by Bulletin 74‐90, which was published by DWR in June 1991 to include additional information on the
construction of monitoring and cathodic protection wells. The State of California is currently revising
Bulletin 74 as a replacement for Bulletin 74‐90. Below is a list of the topics covered in each of these
bulletins regarding the construction standards used for well installation in the Subbasin.
•
•
•
•
•
•
•
•
•
•
•
•

Well location with respect to pollutants and contaminants
Sealing the upper annular space
Surface construction features
Disinfection
Casing
Sealing‐off strata
Well development
Water quality sampling
Special provisions for large diameter shallow wells
Special provisions for driven wells
Rehabilitation, repair and deepening of wells
Borehole temporary cover

In addition to California Well Standards, Napa County’s WAA provides guidance for wells that fall under
discretionary permits. The WAA may also apply when a discretionary Groundwater Permit is required by
the Groundwater Conservation Ordinance, Section 13.15.010 of the Napa County Code.
Well Abandonment
In accordance with Section 115700 of the California Health and Safety Code, an inactive water well is
considered abandoned if it has not been used for a period of one year and must be destroyed by a
licensed C‐57 Water Well Contractor unless the owner demonstrates an intention to use the well again.
The intention to use an inactive well again must be demonstrated by the well owner by properly
maintaining an inactive well for future use in such a way the following requirements are met:
•
•

•

The well will not impair the quality of water in the well and groundwater encountered by the
well.
The top of the well or well casing will be provided with a cover that is secured by a lock or by
other means to prevent its removal without the use of equipment or tools, to prevent
unauthorized access, to prevent a safety hazard to humans and animals, and to prevent illegal
disposal of wastes in the well.
The cover will be watertight where the top of the well casing or other surface openings to the
well are below ground level, such as in a vault or below known levels of flooding. The cover will
be watertight if the well is inactive for more than five consecutive years. A pump motor, angle
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drive, or other surface features of a well, when in compliance with the above provisions, will
suffice as a cover.
The well will be marked so as to be easily visible and located and labeled so as to be easily
identified as a well.
The area surrounding the well will be kept clear of brush, debris, and waste materials.

Well Destruction
The following well destruction standards are based on California Well Standards Bulletins 74‐82 and 74‐
90, in which only those with an active C‐57 Water Well Contractors License may perform well
destructions (CWC §13750.5; Well Standards §2.4.3). Well destruction performed as an "incidental part"
of a larger job by a contractor not possessing a C‐57 license is not allowed.
No person will destroy any well without first applying for and receiving a permit issued by the Napa
County Department of Planning, Building & Environmental Services (Napa County Code §13.12.240 and
13.12.480). All available well construction data will be submitted with the application for a well
destruction permit. All well destructions will be performed according to Part III, Sections 20‐23, Bulletin
74‐81 and 74‐90 (Napa County Code §13.12).
•

•
•
•

•

A hole will be excavated around the well casing to a depth of 5 feet below the ground surface
(bgs) and the well casing removed to the bottom of the excavation (a variance to not excavate
the casing may be requested for special circumstances).
The sealing material used for the upper portion of the well will be allowed to spill over the
casing into the excavation to form a cap.
After the well has been properly filled, including sufficient time for the sealing material in the
excavation to set, the excavation will be filled with native soil.
A State of California Well Completion Report ("Well Log" or WCR) will be submitted to the Napa
County Department of Planning, Building & Environmental Services within 60 days of the
completion of any well destruction (CWC §13751).
Materials used for sealing and fill materials are as follows:
o Impervious Sealing Materials. Approved impervious materials include neat cement,
sand‐cement.
o Grout, concrete, and bentonite clay.
o Filler Material. These include clay, silt, sand, gravel, crushed stone and clean native soils.

3.5.1.2. Impacts on Groundwater Dependent Ecosystems
GDEs are defined as ecological communities of plant and animal species that require groundwater to
meet some or all of their water needs. These ecosystems rely on groundwater especially during dry
summers and periods of drought, in which they provide important benefits such as providing habitat for
animals, water supplies, water purification, flood mitigation, erosion control, and recreational activities.
Potential GDEs in the Subbasin are typically located in the vicinity of major tributaries and streams
throughout the Napa Valley and wetlands in the southernmost extent of the Plan area. The GDE
mapping and analysis included in this GSP reflects guidance from The Nature Conservancy (TNC), CDFW,
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and others on approaches that consider the dependence on groundwater by endangered, threatened,
and sensitive species present in the Subbasin (Rohde et al., 2019). Additional information about GDEs
and environmental users of groundwater is provided later in this Section and in Sections 5, 6, 7, and 8.
3.5.1.3. Control of Saline Water Intrusion
The seawater/freshwater interface occurs south of the Subbasin outside of the Plan area boundaries; its
specific location has not yet been determined. The spatial distribution of saline groundwater south of
the Subbasin is assessed primarily through examination of available chemical indicators, including
chloride, TDS, EC, and sodium concentrations in groundwater. The highest historically observed
concentrations of each of these constituents are observed in the three groundwater subareas south of
the Subbasin in the Napa River Marshes, Jameson/American Canyon, and Carneros Subareas. Additional
information on the influence of seawater on groundwater conditions in the Subbasin is provided in
Section 6. Management criteria and management actions related to seawater intrusion are presented in
Sections 9 and 11, respectively.
To better understand the conditions of the seawater/freshwater interface and its possible effects on the
Subbasin, a series of nested monitoring well clusters have been recommended for installation near the
southern boundary of the Subbasin to improve the capability to monitor salinity conditions.
3.5.1.4. Wellhead Protection and Recharge Areas
Through an amendment passed in 1986, Section 1428 of the SDWA established the Federal Wellhead
Protection Program, which defined Wellhead Protection Areas (WHPA) as the sensitive zones
surrounding a water well that can act as pathways for groundwater supply contamination. The program
introduced preventative measures, including the concept of land use controls, to protect groundwater
quality. Amended once again in 1996, the SDWA then required states to develop and implement a
Source Water Assessment Program, which resulted in the passing of California Health and Safety Code
Section 11672.60, requiring the Department of Health Services to protect drinking water sources
through issuing a source water assessment program and a wellhead protection program. By 1999, the
California Department of Health Services developed the Drinking Water Source Assessment and
Protection Program (DWSAP), which aimed to focus on the management of the resource rather than act
as a regulatory framework.
In addition to the DWSAP, the NCGSA follows the Napa County General Plan, WAA, and State Well
Construction Standards, in accordance with DWR Bulletin 74-81 and 74-90, to provide standard
wellhead protections. Section 4 describes the recharge areas in the Napa Valley Subbasin.
3.5.1.5. Migration of Contaminated Groundwater
Active and closed groundwater remediation sites are generally located in and near municipalities in the
Subbasin (Figure 3-11). That pattern reflects the greater occurrence of facilities more likely to be
regulated by existing point-source groundwater quality protection programs, such as the SWRCB
GeoTracker Program. Detail regarding the extent of groundwater quality monitoring in the Subbasin can
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be found in Section 5, followed by a description of groundwater quality conditions in Section 6, and
finally the resulting sustainable management criteria implemented by the NCGSA in Section 9.
3.5.1.6. Relationship with State and Federal Agencies
California Department of Fish and Wildlife (CDFW)
Purchased in 1976, the Napa River Ecological Reserve (NRER) is approximately 73 acres of valley oak-bay
riparian forest and hosts approximately 150 bird species, various mammals, and a diverse plant
population, including the federal and state endangered Sebastopol meadowfoam (Limnanthes
vinculans). The NRER is located within the Plan area boundaries and is owned and predominantly
managed by the CDFW. In the past, however, Napa County Public Works has assisted in the
maintenance of the reserve area and has assisted with special projects.
California Department of Parks and Recreation
Although just a small portion of the park resides within the Plan area boundaries, Bothe-Napa Valley
State Park was established in 1960 and covers approximately 1,900 acres. The park contains the farthest
inland Coast Redwoods among California State parks. Due to a lack of funds in 2011, the state targeted
Bothe-Napa Valley State Park and its adjacent park, Bale Grist Mill State Historic Park, for permanent
closure, but this was evaded due to petitions from the Napa Valley State Park Association. As of 2012,
both parks are jointly managed between Napa County Regional Park and Open Space District and the
Napa Valley State Parks Association.
California Department of Water Resources
In addition to cooperation between DWR and the County of Napa to collect groundwater level data, the
County was approved in 2010 by the Napa County BOS to serve as a functioning groundwater
monitoring entity, in accordance with Water Code Section 10927. Following guidance from DWR, the
County has assumed monitoring of a number of CASGEM sites within the County, reporting
measurements to DWR. Additionally, DWR has awarded the County grant funding in 2012 to construct
what is now the Plan area’s Groundwater/Surface Water monitoring network. In 2020, DWR awarded
the NCGSA approximately $2 million in assistance to support the development of a GSP for the Napa
Valley Subbasin. DWR and the NCGSA plan to continue cooperation through the NCGSA’s development
and implementation of a GSP for the Napa Valley Subbasin.
U.S. Geological Survey
Various geologic studies conducted by the USGS in the Napa Valley region have been prepared in
cooperation with the NCFCWCD and the Napa County Department of Public Works. These past studies
have included geologic mapping, hydrogeologic characterization, and water well locating. Napa County
has provided funding and assistance in data collection for these studies through providing semiannual
monitoring, land surface altitude surveillance, and additional mapping services.
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National Marine Fisheries Service
The National Marine Fisheries Service (NOAA Fisheries) is an Office of the National Oceanic and
Atmospheric Administration with responsibilities including the “protection, conservation, and recovery
or marine and anadromous species under the (federal) Endangered Species Act” (NOAA Fisheries, 2020).
In this capacity, NOAA Fisheries assesses threats to species survival, develops recovery plans, and
designates critical habitat for endangered and threatened species. NOAA Fisheries has provided various
forms of support to the NCRCD and its river and fisheries monitoring programs, including funding and
technical guidance. A majority of the NCRCD monitoring efforts occur along the Napa River and its
tributaries. NOAA Fisheries has mapped critical habitat for Central California coast winter steelhead
(Oncorhynchus mykiss - CCC winter) throughout the Napa River mainstem and many of its tributaries
within the Napa Valley Subbasin (Figure 3-12).
In 2016, NOAA Fisheries released a steelhead trout recovery plan, titled NOAA Fisheries’ Coastal
Multispecies Recovery Plan, for the San Francisco Bay area, including the Napa River Watershed,
outlining 170 trout recovery steps to support populations of this threatened species. Included in the
plan’s recovery steps are methods proposing calibrated water releases from several reservoirs in the
Napa Valley Watershed, including Lake Hennessey, Bell Canyon, and Rector Reservoir. The plan sets a
target recovery goal of 4,700 steelhead in the Napa River system, which is further supported by efforts
led by the NCRCD through the Landsmart initiative. Through Landsmart, the NCRCD provides support to
landowners through four distinct programs focused on water resources, planning, onthe-ground
Projects, and education.
For additional information, visit the NOAA Fisheries’ Coastal Multispecies Recovery Plan website 67 and
the Landsmart initiative website 68.
U.S. Fish and Wildlife Service
The USFW within the Department of Interior is responsible for implementing federal Endangered
Species Act for terrestrial and freshwater species. The role of the USFW is similar to that of NOAA
Fisheries for the species that is charged with conserving. USFW develops biological assessments, habitat
conservation plans, recovery plans, and designates critical habitat for endangered and threatened
species. The USFW has mapped critical habitat for Contra Costa goldfields (Lasthenia conjugens) along
part of the southern boundary of the Napa Valley Subbasin (Figure 3-12).

https://www.fisheries.noaa.gov/west-coast/endangered-species-conservation/northern-california-coaststeelhead#species-recovery
68
http://landsmart.org/.
67
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3.5.1.7. Considerations of Existing Land Use Policies
The NCGSA considered the Land Use policies outlined in the Napa County 2008 General Plan that are
relevant to the Napa Valley Subbasin. Policies considered in the General Plan regard zoning, agricultural
preservation, land use designations, and development standards. Future water budgets and other
scenarios presented in this Plan were evaluated using land use and zoning measures consistent with the
Napa County General Plan.
3.5.1.8. Measures to Enhance Groundwater Supply and Support Efficient Water Management
Although current groundwater conditions in the Subbasin indicate relatively shallow depths to
groundwater and actions to augment storage capacity are limited, the County and NCGSA understand
that groundwater supply enhancements may still be able to provide benefits, particularly with respect to
the timing and rate of streamflow depletion. The benefits of groundwater supply enhancement may
increase in future years. SGMA briefly references several additional GSP elements which GSAs may
include in their GSPs to address:
•
•
•
•

Replenishment of groundwater extraction
Activities to remove impediments to, or otherwise support conjunctive use or underground
storage
Measures addressing recharge, diversions to storage, conservation, recycling, etc.
Efficient water management practices.

These topics are addressed in this GSP as part of the presentation of projects and management action to
promote sustainability in Section 11.
3.6. Notice and Communication (§354.10, §10723.4)
3.6.1. Beneficial Uses and Users (§354.10 a, b, and c)
The NCGSA values and considers the interests of all beneficial uses and users of groundwater in the
Subbasin, in accordance with CWC §10723.3. Beneficial uses and users of groundwater and
interconnected surface waters are described in the following paragraphs. They include and are
consistent with beneficial uses described in the San Francisco Bay Basin Plan, including agricultural
supply, areas of special biological significance, groundwater recharge, industrial, municipal, and
domestic supply, and recreation (RWQCB, 2019). The beneficial uses and users in the Subbasin include
land uses and property interests potentially affected by the use of groundwater in the Subbasin.
Generally, beneficial uses of groundwater include, but are not limited to, domestic, agricultural,
municipal, and environmental uses. In conformance with CWC §10723.2, and in a manner consistent
with public trust principles, the NCGSA has identified and considered the interests of beneficial users
within the Subbasin throughout development of this Plan.
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3.6.1.1. Holders of Overlying Groundwater Rights
Holders of overlying groundwater rights includes domestic well owners and agricultural users such as
farmers, ranchers, and dairy professionals. Domestic and agricultural wells make up a large portion of
Plan area’s total groundwater well type. Details regarding existing well types and their distribution
within the Subbasin are described in Section 2. Both groundwater rights holders and agricultural
interests are represented through members of the Groundwater Sustainability Plan Advisory
Committee (GSPAC). Additionally, the NCGSA provides opportunities for well owners to engage in
groundwater planning and management efforts in the Plan area through meetings, surveys, and Plan
review and comment.
Of the groundwater production wells located within the Napa Valley Subbasin, domestic and agricultural
wells have an average depth of approximately 285 and 380 feet. Unlike agricultural wells, domestic wells
should be given particular consideration due its higher sensitivity to declining groundwater levels.
Therefore, even small long-term declines in groundwater levels will be evaluated to determine the
potential effects on surrounding domestic wells.
3.6.1.2. Municipal Well Operators and Public Water Systems
Municipal and public water systems within the Plan area include the Cities of Calistoga, Napa, and St.
Helena and Town of Yountville, and other non-community water systems. Non-community water
systems, also referred to as non-municipal public water systems in this GSP, include many wineries in
the Plan area along with schools, hospitals, and other businesses. Municipal well operators and public
water systems are represented through members of the GSPAC who represent cities and towns, noncommunity water systems, and wine industry groups. Further details regarding these water systems are
provided in Section 7.
3.6.1.3. Local Land Use and Planning Agencies
Local land use and planning agencies within the Plan area include Napa County and also cities with land
use authority, such as the City of Napa, Town of Yountville, City of St. Helena, and City of Calistoga.
These entities are represented by several members of the GSPAC who represent the City of Napa, City of
St. Helena, Town of Yountville, City of Calistoga, St. Helena Planning Commission, and others.
3.6.1.4. Environmental Users of Groundwater
Environmental users of groundwater within the Plan area include GDEs in the Subbasin and species
that rely on interconnected surface waters. Additionally, environmental users of groundwater and
interconnected surface water include entities that represent the interests of environmental users of
groundwater, such as CDFW, USFWS, NOAA Fisheries, and non-governmental organizations. The
interests of environmental users of groundwater and interconnected surface water are represented
through members of the GSPAC that are members of or otherwise associated with several groups,
including the Sierra Club, Water Audit California, the Napa County Resource Conservation District,
and other organizations.
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The NCGSA reviewed guidance documents and reference materials provided by stakeholder groups,
including TNC, CDFW, NOAA Fisheries, University of California at Davis, and Audubon to inform mapping
of GDEs within the Subbasin and to identify particular species known to be groundwater dependent for
all or part of their life cycle. (Matsumoto, 2019, Klausmeyer et al., 2018, and Rhode et al., 2019).
Approximately 150 freshwater species reliant on either surface water, groundwater, or both, were
identified in the Subbasin using the Freshwater Species List 69 provided by TNC (Appendix 3F). Spatial
data from the CNDDB, described in Section 3.3.9.4, was used as a reference to determine if any of the
listed freshwater species were observed and recorded within the Subbasin. Location information
indicating the distribution of environmental users of groundwater, including potential GDEs and
groundwater dependent freshwater species, show that they are present throughout the Subbasin,
including the Napa River and many of its tributaries (Figure 3-12). A total of 30 freshwater species
included in the Napa Valley Subbasin Freshwater Species List were identified as legally protected or
having a special status designation in California. Seven of those listed species are detailed in the Critical
Species Lookbook and 11 are included in the appendices as other threatened or endangered species
relevant to SGMA or as other species of special concern. Table 3-5 provides a list of the groundwater
dependent species having a special status designation and additionally lists any species identified in the
Critical Species Lookbook not already included in the Freshwater Species List. Following guidance from
TNC and additional input from state and federal resource agencies regarding local freshwater species,
the NCGSA identified a total of 34 potentially groundwater dependent species in the Subbasin, in which
nine species are threatened or endangered and 25 species are designated special status (Table 3-5).
Species identification is an initial step towards considering the reliance on groundwater by
environmental users of groundwater. Additional information about the distribution of GDEs and
environmental users of groundwater is provided in Section 6. Additional information about the potential
effects of Subbasin management on these beneficial users is presented in Section 9. Projects and
management actions to avoid significant and unreasonable effects on beneficial users are presented in
Section 11.

69

https://groundwaterresourcehub.org/sgma-tools/environmental-surface-water-beneficiaries/
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Table 3-5. Plan Area Environmental Users of Groundwater
Taxonomic
Group
Birds
Birds
Birds
Herps
Plants
Plants
Birds
Birds
Crustaceans
Crustaceans
Fishes
Fishes
Fishes
Plants
Plants
Plants
Plants
Plants
Plants
Plants
Plants
Plants
Plants

LSCE TEAM

Scientific Name 1
Agelaius tricolor

Common Name 1
Tricolored Blackbird

Aythya valisineria
Empidonax traillii
Rana draytonii
Plagiobothrys strictus 2
Poa napensis 2
Haliaeetus leucocephalus
Riparia riparia
Calasellus californicus
Syncaris pacifica
Acipenser medirostris ssp. 1
Oncorhynchus mykiss - CCC winter
Spirinchus thaleichthys
Lasthenia conjugens
Limnanthes vinculans
Legenere limosa
Lilaeopsis masonii
Symphyotrichum lentum
Calochortus uniflorus
Delphinium uliginosum
Downingia pusilla
Mimulus nudatus
Ranunculus lobbii

Canvasback
Willow Flycatcher
California Red-legged Frog
Calistoga popcornflower
Napa blue grass
Bald Eagle
Bank Swallow
An Isopod
California Freshwater Shrimp
Southern green sturgeon
Central California coast winter steelhead
Longfin smelt
Contra Costa Goldfields
Sebastopol Meadowfoam
False Venus'- looking-glass
Mason's Lilaeopsis
Suisun Marsh Aster
Shortstem Mariposa Lily
Swamp Larkspur
Dwarf Downingia
Bare Monkeyflower
Lobb's Water Buttercup

Potentially
Groundwater
Dependent1
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Threatened or
Endangered
Species3

Species of
Special
Concern 3
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

3-57

JANUARY 2022
WATER RESOURCE AND LAND USE MONITORING
AND MANAGEMENT PROGRAMS

Taxonomic
Group
Birds
Birds
Birds
Birds
Birds
Birds
Herps
Herps
Herps
Herps
Mollusks

Scientific Name 1
Aythya americana
Geothlypis trichas sinuosa
Icteria virens
Pelecanus erythrorhynchos
Piranga rubra
Setophaga petechia
Dicamptodon ensatus
Rana boylii
Taricha torosa
Actinemys marmorata marmorata
Gonidea angulate
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Common Name 1
Redhead
Saltmarsh Common Yellowthroat
Yellow-breasted Chat
American White Pelican
Summer Tanager
Yellow Warbler
California Giant Salamander
Foothill Yellow-legged Frog
Coast Range Newt
Western Pond Turtle
Western Ridged Mussel

Potentially
Groundwater
Dependent1
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Threatened or
Endangered
Species3

Species of
Special
Concern 3
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

1. Howard JK, Klausmeyer KR, Fesenmyer KA, Furnish J, Gardali T, et al. (2015) Patterns of Freshwater Species Richness, Endemism, and Vulnerability in California.
2. Plagiobothrys strictus and Poa napensis were identified through input from CDFW staff.
3. Rohde MM, Seapy B, Rogers R, Castañeda X, editors. 2019. Critical Species LookBook: A compendium of California’s threatened and endangered species for
sustainable groundwater management. The Nature Conservancy, San Francisco, California.
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Seven species listed in TNC’s Freshwater Species List are detailed in TNC’s Critical Species Lookbook. The
following paragraphs provide excerpts from the Critical Species Lookbook summarizing the characteristic
habitat and species’ reliance on groundwater for these seven species.
Tricolored Blackbird (Agelaius tricolor)
The Tricolored Blackbird has a direct reliance on groundwater. Tricolored blackbirds rely on emergent
vegetation for breeding and roosting in groundwater-dependent wetlands, particularly semipermanent
wetlands. Irrigated pasture and some groundwater-dependent crops (especially alfalfa) provide
extremely important foraging habitat for breeding colonies of this species. The Tricolored Blackbird uses
semipermanent and permanent wetlands with dense tracts of tall emergent vegetation for nesting, and
upland habitat for both nesting and foraging. Upland nesting habitat includes groundwater-dependent
grain crops (primarily silage associated with dairies). Foraging habitat includes groundwater-dependent
crops and irrigated pasture.
California Red-legged Frog (Rana draytonii)
The California Red-legged Frog has a direct reliance on groundwater. This species relies on surface water
(e.g., wetlands, streams, perennial springs, natural or artificial ponds) that may be supported by
groundwater. California red-legged frog habitat includes ponds, wetlands, seeps, and upland dispersal and
foraging areas between those aquatic features. Upland habitat may be grasslands and/or woody
vegetation, and even intensive croplands. Breeding sites are typically in ponds and low-gradient streams
with depths of at least 1–2 ft (30–61 cm), emergent or overhanging vegetation for egg attachment, and
ample sun exposure. Low-velocity or still water is required so that egg masses do not wash away.
Nonbreeding aquatic sites may be the same as the breeding sites, or individuals may move to other
aquatic sites when not breeding. California red-legged frogs can persist in intermittent ponds and streams
if they can retreat to seeps, spring boxes, or perennial ponds to remain hydrated during the dry season.
Bald Eagle (Haliaeetus leucocephalus)
The Bald Eagle has an indirect reliance on groundwater. Bald eagles are reliant on surface water that
may be supported by groundwater and/or groundwater-dependent vegetation. This species often roosts
and nests along lakes and rivers, where they hunt for fish living in surface water bodies that may be
supported by groundwater. The bald eagle prefers mountainous or wooded areas near lakes, reservoirs,
and rivers, especially during the winter. They can be seen in rangelands throughout the state when they
are migrating or foraging.
Bank Swallow (Riparia riparia)
The Bank Swallow has an indirect reliance on groundwater. This species relies on surface water that may
be supported by groundwater. Bank swallows primarily live along bodies of water, such as rivers,
streams, ocean coasts, and reservoirs. This species is highly colonial and breeds in nesting burrows that
are up to 3.3 ft (1 m) deep and constructed in near-vertical banks that are greater than 6.6 ft (2 m) tall
and generally more than 82 ft (25 m) long.
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Southern Green Sturgeon (Acipenser medirostris ssp. 1)
Green Sturgeon have a direct reliance on groundwater. This species relies on surface water flows that
may be supported by groundwater. Green Sturgeon is an anadromous species that spend most of its life
at sea but return to freshwater to spawn. Young fish may remain in these freshwater environments for
up to two years. Adults spawn in fast, deep water during the first half of the year. Post-spawn adults
then move back down the river during the fall and re-enter the ocean.
Central California Coast Winter Steelhead (Oncorhynchus mykiss - CCC winter)
Steelhead have a direct reliance on groundwater. Steelhead are reliant on rivers and streams that are
likely supported by groundwater. While steelhead are generally more adaptable to habitat extremes
than either coho or Chinook salmon, they nevertheless require cold water and complex instream habitat
during their freshwater juvenile residency, which generally lasts at least one year, including at least one
dry season. Estuaries can provide important rearing habitat for steelhead, with opportunities for rapid
growth prior to entering the marine environment. For spawning, all adult salmonids require sufficient
flow and suitably cool water temperature for upstream migration to spawning grounds, and streambeds
with clean gravel, free of excessive fine sediment deposition to spawn in. Unlike coho and Chinook
salmon, some adult steelhead will survive to spawn a second or third time; thus, adequate streamflows
are required for post-spawn adult steelhead to migrate downstream during spring.
Longfin Smelt (Spirinchus thaleichthys)
Longfin Smelt have a direct reliance on groundwater. These fish rely directly on groundwater discharge
that supports estuarine wetlands and sloughs used by the species for spawning, feeding and rearing.
Positive freshwater outflow in the San Francisco Estuary is associated with increased longfin smelt
abundance. These smelt depend on a diverse range of habitats, including offshore areas, coastal
lagoons, bays, estuaries, sloughs, and freshwater rivers and streams. Longfin smelt are euryhaline and
able to tolerate a variety of salinity in their habitats, from completely freshwater to marine. Longfin
smelt can inhabit the San Francisco Estuary throughout their lives but may also inhabit local coastal
areas particularly during warm periods of summer and fall. Nursery habitat in the San Francisco Estuary
for young is in low salinity waters (~ 2-4 parts per trillion (ppt)).
3.6.1.5. Surface Water Users
There are 163 registered surface water use permits issued within the Plan area. Surface water users
attain a water right and report annual volumetric water diversions, water storage, and water use to the
SWRCB eWRIMS database. There are two main types of water rights present within the Subbasin,
riparian water rights and appropriative water rights. There are currently 45 riparian water rights and 114
appropriative water rights holders registered in eWRIMS within the Subbasin (Table 3-6). These water
rights holders are permitted for at least one point of diversion type, although it is common for a water
right to hold several point of diversion types, which can include direct diversions, rediversions, onstream
storage, and offstream storage.
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Table 3-6. Summary of Surface Water Use Permits
Water Right Type

Riparian
Appropriative

Stockpond Use
Small Domestic Use
Small Irrigation Use
Small Livestock Use

Count of Permits
45
114
1
3
0
0

3.6.1.6. Disadvantaged Communities
Disadvantaged communities (DACs) within the Plan area include, but are not limited to, those served by
private domestic wells or small community water systems. Disadvantaged communities generally refer
to areas where residents suffer from a combination of economic, health, and environmental burdens
that may hinder residents’ ability to engage and participate in SGMA implementation activities. These
burdens may include poverty, high unemployment, air and water pollution, presence of hazardous
wastes, as well as high incidence of asthma and heart disease. DACs in the Plan area include non-English
speaking residents, tribal members, Latinx communities, and economically disadvantaged residents.
DACs are defined in the CWC as communities with an annual median household income that is less than
80 percent ($51,026) of the Statewide annual median household income ($63,783) (CWC §79505.5). In
addition, the California Public Resources Code defines severely disadvantaged communities (SDAC) as
those with an annual MHI less than 60 percent of the of the Statewide annual MHI (Public Resources
Code §79505). The CWC §79505.5a also defines economically distressed areas (EDAs) as municipalities
with a population of 20,000 persons or less, a rural county, or a reasonably isolated and divisible
segment of a larger municipality where the segment of the population is 20,000 persons or less, with an
annual MHI that is less than 85 percent of the statewide MHI, and with one or more of the following
conditions as determined by DWR: 1) financial hardship; 2) unemployment rate at least 2 percent higher
than the statewide average; or 3) low population density (CWC §79702(k)). DACs, SDACs, and EDAs, are
collectively referenced here as Disadvantaged Areas (DAs). Table 3-7 presents the percentage of area
within the Subbasin that are designated as DACs and EDAs.
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Table 3-7. Plan Area Disadvantaged Communities
Disadvantaged Community

Percent of
Plan Area

Census Block
Severely Disadvantaged Community

2.40%

Disadvantaged Community

2.36%

Economically Distressed Areas

Percent of
Plan Area

Tract
Median Household Income (MHI) and Population
Tract (<85% MHI and Population ≤ 20,000)

3.73%

Place
Low Population Density (Less than or equal to 100
persons per sq. mile)

2.32%

DISADVANTAGED AREA TOTAL

10.81%

A study published by Live Healthy Napa County (LHNC) describe the results of a comprehensive health
assessment of Napa County communities that identified the challenges facing residents with regard to
community health. Several key trends were identified as having an effect on the overall community
health in Napa County, including: 1) a growing Latinx population with many as low-income households;
2) a shrinking health maintenance network; and 3) an aging population (MLG Inc., 2013). In addition to
community health, the study found that women, people under 18 years old, the Latinx community,
female households with no husband present, people in other living arrangements (e.g., single or
non-family households), people with a high-school degree or less, and foreign-born individuals exhibited
higher than average rates of poverty in Napa County (MLG Inc., 2013).
Described in the NCGSA Stakeholder Communication and Engagement Plan (CEP) (CONCUR, 2020),
NCGSA considers the interests of underrepresented community members within the Subbasin, which
includes non-English speaking residents, tribal members, Latinx communities, and disadvantaged
communities. The NCGSA uses multiple sources of information to identify disadvantaged residents and
map DAs in the Plan area, including maps based on U.S. Census Bureau data provided by DWR, data
from County programs and departments, and data from partners and outside groups. Data show that
DAs occur throughout the Subbasin, including areas in the northern and central Subbasin and in the City
of Napa in the southern Subbasin. An important subset of DAs are SDACs that cover about 2.4% of the
Subbasin and include areas near and within the Cities of Calistoga and St. Helena. Figure 3-13 shows the
location and extent of DACs and SDACs mapped by DWR, using U.S. Census Bureau data, and
farmworker housing centers mapped by the County.
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Figure 3-14 provides a map indicating the approximate population of DAs based on U.S. Census Bureau
data and provides the general sources of drinking water for each DA. Based on best available
information about the extent of municipal water system service areas, DAs located entirely outside of a
municipal service area are classified as “groundwater dependent” communities, whereas DAs located
partially or completely within a municipal water system service area are classified as “partially
groundwater dependent” or “non-groundwater dependent.” Approximately 135 residents residing in an
EDA in the Rutherford area are outside of any municipal service area and therefore rely solely on
groundwater as a drinking water source. A total of 1,920 residents are partially dependent on
groundwater as a drinking water source, consisting of approximately 1,000 SDAC residents within the
city limits of St. Helena, 890 DAC residents north of the City of Napa, and approximately 30 EDA
residents located outside the city limits of Calistoga. Non-groundwater dependent DAs are located
within the city limits of Calistoga and Napa for a total population of approximately 7,170 residents. A
majority of this non-groundwater dependent DA population reside within the City of Napa, consisting of
5,820 disadvantaged residents and 120 severely disadvantaged residents.
Farmworker housing centers are publicly owned centers that primarily serve migrant and temporary
farmworkers. Three farmworker housing centers are located within or immediately adjacent to the Napa
Valley Subbasin, located near Yountville, St. Helena, and Calistoga (Figure 3-13). Each center houses
approximately 60 farmworkers and operates a public drinking water system supplied by a single
production well (Napa County, 2021; SWRCB, 2021). 70
While no applicants to the GSPAC self-identified as representing a DAC, GSPAC membership did include
representatives from the Cities of Napa, St. Helena, and Calistoga that each include areas mapped as
DACs. Those representatives acknowledged their representation of DAC areas at various points during
GSPAC deliberations. As part of GSP implementation, NCGSA staff plan to identify the barriers to
participation for DACs and underrepresented community members and devise methods to overcome
these barriers. Staff plan to build relationships with social service and other organizations that have
connections to these community members to reach them and communicate effectively in English and
Spanish. GSA staff will work with Spanish-speaking staff at the NCRCD and will continue to use
translation resources available through DWR where possible.
While there are no federally recognized tribes within Napa County, there are members of tribes who
reside in Napa County with interests in the Napa Valley Subbasin GSP. The NCGSA made initial outreach
to Clint McKay, Indigenous Educator and Chair of the Native Advisory Council at the Pepperwood
Preserve, in August 2020 for guidance during the development of the Napa County Groundwater
Sustainability Agency Stakeholder Communication and Engagement Plan (CEP). NCGSA staff and
CONCUR Inc. facilitators hosted a conference call with Clint McKay in September 2020 discussing
methods the GSA could use to effectively interact with tribal members, other tribal contacts to reach
out to, and information important to convey and collect during the GSP development process. During
70

Water system numbers CA2800035, CA2800039, CA2800040.
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the meeting with Mr. McKay, he offered to assist with tribal engagement and publicizing the
development of the GSP. Mr. McKay also provided information on tribal interest regarding groundwater
in Napa County. In September 2020, CONCUR Inc. provided the draft CEP to Mr. McKay for input and
specifically requested his thoughts on topic areas critical for education and input from Pepperwood
stakeholders, methods for engaging stakeholders, and other key partners who could be involved in the
process. CONCUR Inc. also provided Mr. McKay with a web link to add himself and others to the email
distribution list for the GSP, which provided email notifications on the release of draft GSP sections,
GSPAC meetings, and directly linked the public to survey modules where the public could provide
comment on draft GSP sections. Mr. McKay provided valuable insight into conducting tribal engagement
and their recommendations were incorporated into the CEP. Outreach to tribal members and tribal
interests will continue during implementation of the GSP.
3.6.2. Public Notices and Opportunities for Public Engagement
Consistent with the NCGSA CEP (2020), the NCGSA coordinates with stakeholders and conducts
outreach and solicitation of input to achieve transparent and stakeholder-driven water resource
management in the Napa Valley Subbasin (Appendix 1C). Described in Section 3.6.1, the NCGSA
considers the interests of beneficial users within the Subbasin and maintains a list interested parties that
the NCGSA uses to inform these individuals of opportunities to participate in the Plan development. The
NCGSA posts meeting agendas; all meetings are open to the public and publicized on the County
website. Also on the County website, interested persons may sign up to be on the NCGSA email list to
receive SGMA and GSP-related updates. NCGSA will use the list of interested parties to provide
notification and information related to implementation of this Plan following its adoption. A total of
37 public meetings took place during the development of this GSP (Table 3-8). Meetings were structured
to address one or more Sections of the GSP and provide progress updates on GSP development. Draft
GSP Sections were released according to a publicly posted schedule for public comment beginning in
August 2020 and remained opened until December 2021. The release of GSP sections and scheduled
meetings were staggered to provide time for stakeholder review of GSP sections and to allow for a
question and comment period at subsequent public meetings.
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Table 3-8. Opportunities for Public Engagement
Event Name

Date

GSA Board of Directors Meeting

1/7/2020

GSA Board of Directors Meeting

2/17/2020

GSA Board of Directors Meeting

3/17/2020

GSA Board of Directors Meeting

6/9/2020

GSPAC Regular Meeting #1

7/9/2020

GSA Board of Directors Meeting

7/14/2020

GSPAC Regular Meeting #2

8/13/2020

GSPAC Regular Meeting #3

9/10/2020

GSA Board of Directors Meeting

10/6/2020

GSPAC Regular Meeting #4

10/8/2020

GSA Board of Directors Meeting

11/10/2020

GSPAC Regular Meeting #5

11/12/2020

GSPAC Regular Meeting #6

12/10/2020

GSA Board of Directors Meeting

12/15/2020

GSPAC Regular Meeting #7

1/14/2021

GSPAC Regular Meeting #8

2/11/2021

GSPAC Regular Meeting #9

3/11/2021

GSPAC Regular Meeting #10

4/12/2021

GSA Board of Directors Meeting

5/4/2021

GSPAC Regular Meeting #11

5/13/2021

GSPAC Regular Meeting #12

6/10/2021

GSPAC Regular Meeting #13

7/8/2021 &
7/9/2021

GSA Board of Directors Meeting

7/20/2021

GSPAC Regular Meeting #14

8/12/2021

LSCE TEAM

Location
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
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Date

GSPAC Special Meeting #15

9/8/2021

GSPAC Regular Meeting #16

9/9/2021

Public Meeting #1 Groundwater
in Napa County

9/22/2021

GSPAC Special Meeting #17

9/27/2021

GSA Board of Directors Meeting

9/28/2021

Public Meeting #2 Groundwater
in Napa County
Public Meeting #3 Groundwater
in Napa County

9/29/2021
10/6/2021

GSPAC Regular Meeting #18

10/14/2021

GSPAC Regular Meeting #19

10/26/2021

GSPAC Regular Meeting #20

11/8/2021

GSPAC Regular Meeting #21

11/16/2021

GSA Board of Directors Meeting

12/7/2021

GSA Board of Directors Meeting

1/11/2021
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Location

1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Napa Valley College Little Theater
2277 Napa Vallejo Highway, Building 1200, Napa, CA 94558
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Napa Valley College, Upper Valley Campus
1088 College Ave, Room 9A & 9B, St Helena, CA 94574
Via Zoom Meeting Conference
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559
Via Zoom Meeting Conference
1195 Third St. Suite 305, Napa CA 94559

To provide additional opportunities for stakeholder and public engagement during GSP development,
the NCGSA held three major public meetings during September and October 2021. Notices were sent to
the public through social media, the GSA’s Interested Persons email list, and postcards mailed to
approximately 4,300 parcels in the Subbasin within areas mapped as Disadvantaged or Severely
Disadvantaged Communities. Meetings were held from 6:00 pm to 7:30 pm in the City of Napa on
September 22, City of St. Helena on September 29, and online and by phone on October 6, where GSA
staff and technical consultants provided presentations on the scope and content of the draft GSP. GSA
staff also distributed supporting materials, including a Frequently Asked Questions document and a
handout describing the hydrologic model developed to support the GSP. Questions from the public were
invited throughout the meetings. Responses were provided during the meetings. Written responses
were posted to the GSA website following the meetings. An online post-meeting survey was also
developed to receive additional input and questions from the public.
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The NCGSA will continue to inform stakeholders and the public about GSP implementation and other
related topics using its interested parties list, website
(https://www.countyofnapa.org/3074/Groundwater-Sustainability), and other means consistent with
the 2020 CEP.
3.6.3. Comments on the Plan
The NCGSA solicited input on the GSP Draft Table of Contents and released draft GSP Sections
throughout the GSP development process, beginning in August 2020. The release of draft GSP Sections
was informed by GSPAC input and deliberations on GSP content from July 2020 through November
2021. The public and interested parties were notified of the release of each GSP Section. Table 3-9
details the release date of each GSP Section and the initiation of public comment on each draft Section.
Additional comments were encouraged and received on topics related to the draft Sections at public
meetings and through public surveys throughout the GSP development process, including prior to the
release of draft Sections. In addition to providing valuable feedback on individual GSP Sections, public
comment and GSPAC input guided the schedule for GSP development leading to refinements to the
water budget analysis, sustainable management criteria, and projects and management actions prior to
publication of draft Sections.
All Sections of the draft GSP were made available for review and comment as of October 29, 2021 (Table
3-9). Following additional input from the GSPAC, a revised draft GSP was posted for review on
November 12, 2021. The GSPAC voted to recommended that the NCGSA adopt the November 12, 2021
draft GSP. Public comment on the draft GSP was accepted through December 14, 2021, at the direction
of the NCGSA. Comments received between November 12, 2021 and December 14, 2021 and responses
from the NCGSA are summarized in Appendix 3G.
Table 3-9. GSP Section Comment Periods

LSCE TEAM

GSP
Section

Start of Draft Section
Public Comment

Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8
Section 9
Section 10
Section 11
Section 12

813/2020
8/13/2020
9/10/2020
10/8/2020
10/8/2020
1/1/2021
10/29/2021
10/29/2021
10/14/2021
8/12/2021
10/29/2021
10/29/2021
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3.6.4. NCGSA Decision-Making Process (§354.10 d)
Public notices, GSPAC meetings, and the NCGSA meetings presented a number of opportunities for
stakeholders to provide feedback on current issues and draft GSP Sections. With constant feedback from
stakeholders, the NCGSA developed a robust GSP driven by the priorities of Napa Valley Subbasin
stakeholders. As stated above, the NCGSA posted the agendas of meetings on the Napa County website
and maintained an interested parties email list that provided SGMA and GSP-related updates. Any persons
interested in receiving these updates were able to do so by signing up on the email list. Stakeholders who
wished to review and provide comments on draft GSP Sections did so at meetings and electronically where
GSP Sections were posted online, at https://www.countyofnapa.org/3218/Draft-GSP-Sections-Surveys.
The methodology outlined below was utilized in the review of comments received on the GSP to
determine its viability for inclusion:
•
•
•
•

Compliance with the GSP Emergency Regulations.
Viability of implementing the comment in the GSP.
Benefit to the beneficial users and interested parties in the Subbasin (Section 3.6.1).
Impacts on achieving sustainability by 2042.

Many aspects of the GSP were determined through coordination with stakeholders, the NCGSA’s
consultant, the GSPAC, and the NCGSA Board of Directors. Monthly meetings in a public forum including
by video conference were conducted by the GSPAC and provided the platform for stakeholders and
representatives of special interest groups throughout the Subbasin to give feedback regarding
components of the GSP. The GSPAC consisted of 25 members who represented public interests in the
Plan area and provided recommendations to the Napa County BOS. Any action or recommendation of
the GSPAC required a quorum present (at least 13 members) and approval by a two-thirds vote. All
items of the Napa Valley Subbasin GSP were approved by the NCGSA GSPAC. The bylaws of the NCGSA’s
GSPAC are attached as Appendix 3H.
3.7.

Summary

The water resource and land use monitoring and management programs presented in this Plan provide
an inventory of groundwater related studies and regulatory activities. The objectives of these local,
state, and federal monitoring programs are often dictated by statutory or regulatory requirements
intended to protect groundwater levels, and groundwater and surface water quality. The monitoring
programs or projects implemented by these entities provide data useful for the evaluation of basin
conditions, described in Section 6.
Groundwater use in the Subbasin is reported from 101 wells, primarily public supply wells. Surface
water diversions are reported for 93 points of diversion or onstream storage. Monitoring conducted in
the Napa Valley Subbasin since 2015 has included:
•
•

77 groundwater level monitoring wells and sites
85 groundwater quality monitoring well and sites
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22 surface water flow and 7 surface water quality sites
3 ground stations capable of tracking land subsidence

Subsequent GSP Sections synthesize historical and current data to describe groundwater and surface
water conditions and describe how the monitoring network will be used by the NCGSA to inform
ongoing sustainable groundwater management of the Subbasin.
Beneficial uses and users of groundwater in the Subbasin include:
•
•
•
•
•
•

Overlying groundwater rights holders supplying domestic and agricultural users
Municipal well operators and public water systems
Local land use and planning agencies
Environmental users of groundwater
Uses and users of interconnected surface water, including freshwater species and agricultural
users, and
Disadvantaged communities

Beneficial users are distributed throughout the Subbasin and rely on groundwater to varying degrees.
Many users, such as domestic and agricultural well owners and groundwater dependent ecosystems
intrinsically have a high degree of groundwater reliance, whereas municipal well operators and some
public water systems and surface water users may have somewhat less reliance on groundwater.
However, the interconnected nature of groundwater and surface water, previously recognized by the
NCGSA, creates the potential for groundwater conditions to affect surface water users that rely on
surface water occurring within the Subbasin. The NCGSA is responsible for considering the interests and
needs of all beneficial uses and users of groundwater in the Subbasin. Additional information presented
later in this Plan addresses groundwater reliance by beneficial users in quantitative terms and presents
management criteria that the NCGSA will use to avoid significant and unreasonable effects due to
groundwater conditions.
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Historical Groundwater Quality Monitoring Sites
Napa Valley Subbasin Groundwater Sustainability Plan
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Historical Surface Water Monitoring Sites
Napa Valley Subbasin Groundwater Sustainability Plan
Napa County, California
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Land Subsidence Ground Station Monitoring Sites
Napa Valley Subbasin Groundwater Sustainability Plan
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Napa County 2008 General Plan Land Use Designations
Napa Valley Subbasin Groundwater Sustainability Plan
Napa County, California
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Introduction and Purpose

The County is required by the California Environmental Quality Act (CEQA) (Public Resources
Code 21000–21177) and the CEQA Guidelines (California Code of Regulations, Title 14,
Division 6, Chapter 3, Sections 15000–15387) to conduct an environmental analysis of all
discretionary permits submitted for approval. CEQA requires analysis of literally dozens of
environmental aspects, including the following:
“Would the project substantially deplete groundwater supplies or interfere substantially with
groundwater recharge such that there would be a net deficit in aquifer volume or a lowering of
the local groundwater table level (e.g., the production rate of pre-existing nearby wells would
drop to a level which would not support existing land uses or planned uses for which permits
have been granted)?”
The purpose of this document, the Water Availability Analysis (WAA), is to provide guidance
and a procedure to assist county staff, decision makers, applicants, neighbors, and other
interested parties to gather the information necessary to adequately answer that question. The
WAA is not an ordinance, is not prescriptive, and project specific conditions may require more,
less, or different analysis in order to meet the requirements of CEQA. However, the WAA is
used procedurally as the baseline to commence analysis of any given discretionary project.
A Water Availability Analysis is required for any discretionary project that may utilize
groundwater or will increase the intensity of groundwater use of any parcel through an existing,
improved, or new water supply system1. As such, it will most commonly be used for
discretionary development applications using groundwater such as wineries and commercial
uses. Since CEQA does not apply to non-discretionary (“ministerial”) projects, it does not apply
to projects such as building permits, single family homes, track II replants, etc. While
discretionary vineyard projects are welcome to borrow from the WAA, such vineyard projects,
due to their size and scope, generally receive a much more exhaustive analysis under
longstanding processes managed by the Conservation Division of the Planning Building &
Environmental Services (PBES) Department.
The WAA may also apply when a discretionary Groundwater Permit is required by the
Groundwater Conservation Ordinance, Section 13.15.010 of the Napa County Code. The
ordinance’s provisions are summarized below. (Should there be any conflict between the
summary below and the Ordinance, the Ordinance shall prevail).
Outside of Designated Groundwater Deficient Areas
Most non-discretionary development in any area of the county, except for designated
groundwater deficient areas, is exempt from the need to secure any type of groundwater permit.
This includes projects to develop an on-site or off-site water source serving agriculture, projects
to construct or develop rainwater harvesting or graywater recycling systems and minor and
convenience water supply system improvements (see definitions in 13.15.010). Other

1

The Groundwater Conservation Ordinance (Section 13.15.010) defines a water supply system as “any system including the water
source the purpose of which is to extract and distribute groundwater”.
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exemptions outside groundwater deficient areas include projects such as building permits, well
and septic permits, lot line adjustments, track II replants, etc. The following, however, are not
exempt:


Projects to develop or improve a water supply to serve more than a single contiguous
parcel (agricultural development for multiple contiguous parcels is eligible for an
exemption under certain conditions) or



Projects that can be served by a public water supply.

Within Designated Groundwater Deficient Areas
Most any type of development in groundwater deficient areas (as defined in Napa County Code,
Section 13.15.010.C) will trigger the need for a discretionary groundwater permit unless
specifically exempted or unless eligible for a ministerial groundwater permit (see 13.15.030C).
Ministerial groundwater permits are specifically for (1) a single family residence with associated
well and landscaping when no other uses exist on the property, or (2) for agricultural re-plants.
Specific exemptions include applications to construct or develop rainwater harvesting or
graywater recycling systems and minor and convenience improvements (see definitions in
13.15.010) which include:


Changes to existing water supply systems for the purposes of repair or rendering a
system more efficient or to add to or improve existing legal uses on a property such as
swimming pools (if provided with a cover and initially filled with trucked in water),



Replacement dwellings (when an existing legal dwelling unit had previously existed on
the property),



Additional potential bedrooms whether or not attached to the single-family dwelling, and
replacement of a site’s existing well (provided the old well is destroyed and the new well
is drilled to the same or smaller diameter as the existing well) are all exempt.

WAA Procedure

The Water Availability Analysis (WAA) uses a screening process for discretionary permit
applications (both for new projects and for project modifications that change groundwater use)
and determines 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.2 The WAA also
provides procedures for further analysis when screening criteria are exceeded. An important
sidelight to the process is public education and awareness. The WAA is based on an application
which requires the applicant to gather information about existing non-project groundwater wells
and water uses at the applicant’s site, to describe planned project well operations, to
document existing uses of groundwater on the property, and to estimate future water
2

For the purposes of this procedure, surface waters are defined to include only those surface waters
known or likely to support special status species or surface waters with an associated water right; however, as with all of the
procedures in this WAA, there may be unique circumstances that require additional site-specific analysis to adequately evaluate a
project’s potential impacts on surface water bodies.
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demands associated with the proposed project. In addition, other information relating to the
geology, proximity to surface water bodies (e.g., river, creeks, etc.), and the location and
construction of existing non-project wells located near the applicant’s property or project well(s)
will also be important to evaluate, as warranted, for the potential for well interference and effects
on surface water. County staff can provide assistance to the applicant in obtaining and
reviewing the latter information as part of the application data collection process.

WAA Application Procedure

A WAA groundwater permit application may be prepared by the applicant or their agent.
(NOTE TO PUBLIC: PBES WILL CREATE/UPDATE AN APPLICATION FORM BASED ON
THIS DOCUMENT ONCE APPROVED). It must be signed by the applicant. If prepared by
the applicant’s agent, it must contain the letterhead of the agent, the name of the agent,
and the agent’s signature. The WAA application contains the following information:
1. The name and contact information of the property owner and the person preparing the

application.

2. Site map of the project parcel and adjoining parcels. The map should include: Assessor’s

Parcel Number (APN), parcel size in acres, location of existing or proposed project
well(s) and other water sources, general layout of structures on the subject parcel,
location of agricultural development and general location within the county. Approximate
locations of existing non-project wells on other parcels within 500 feet of the existing or
proposed project well(s) should also be identified based on the applicant’s knowledge
and available public information. All surface waters within 1500 feet of the existing or
proposed project well(s) should also be identified, based on the applicant’s knowledge
and available public information. County staff can provide assistance to the applicant in
obtaining adjacent well location, APNs and parcel size information.

3. A narrative on the nature of the proposed project, including all land uses on the subject

parcel, projected future water uses in normal and dry years, details of current and
proposed operations related to water use, description of interconnecting plumbing
between the various water sources and any other pertinent information.

4. Tabulation of existing water use compared to projected water use for all land uses current

and proposed on the parcel. Should the water use extend to other parcels, they should
be included in the analysis (see Appendix E for additional information on determining
water use screening criteria when multiple parcels are involved). These estimates
should reflect the specific requirements of the applicant’s operations. Guidelines
attached in Appendix B are an example of one way to calculate projected water
demand. The applicant shall use these, other publicly available guidelines, other
guidelines that may be provided by the Department of Planning, Building, and
Environmental Services (PBES), or project specific estimates, whichever best
approximate the proposed water use for the specific project and account for all other
existing water uses at the subject parcel(s).
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PBES and Public Works (PW) staff will review the application for completeness and
reasonableness, review the County’s groundwater data management system for additional
information about the characteristics of the areas/basin and nearby wells, compare the analysis
to the screening criteria, and determine if additional analysis is required. In reviewing available
information, County staff will consider:
1. The characteristics of the groundwater area or basin (such as confined or unconfined

aquifer system; alluvial or hard rock geological setting) and related aquifer properties;
and,

2. The location and present use of all existing non-project wells that are within 500 feet of

the project well(s), identifying well depths and construction information for existing wells,
if known; and,

3. The distance to surface waters within 500 feet of any Very Low pumping capacity project

well(s) or 1500 feet of project well(s) with a capacity greater than 10 gallons per minute
(gpm). 3

Screening Criteria

Applications will be evaluated based on project information, to be provided by the applicant, and
available geologic and hydrologic information, to be provided by County staff. As shown in
Table 1, projects on the Napa Valley Floor and the Milliken-Sarco-Tulucay (MST) that meet the
Tier 1 criteria (water use) will generally not be subject to second tier criteria evaluation, unless
substantial evidence4 in the record indicates the need to do so. Parcels in all other areas will
generally be required to conduct a Tier 2 evaluation. Projects will be subject to Tier 3 criteria
and analysis only when substantial evidence in the record determines the need for such
analysis. All criteria are based on information outlined in this procedure, as well as a detailed
conceptualization of hydrogeologic conditions in the Napa Valley and substantial evidence in the
form of monitoring and hydrologic data, past studies, and well drillers’ logs. Procedures for three
tiers of screening criteria will be used on each project as designated herein and as needed for
projects with unique issues:

3

For the purposes of this WAA, “very low pumping capacity wells” are defined as wells with a casing diameter of six inches or less
and an installed pump capable of producing less than 10 gallons per minute (gpm). Pumping capacities referenced throughout this
WAA were developed as part of a separate analysis of potential streamflow depletion in unconsolidated alluvial settings. Details of
this analysis are provided in a separate Technical Memorandum (LSCE, 2013).
4
Substantial evidence is defined by case law as evidence that is of ponderable legal significance, reasonable in nature, credible
and of solid value. The following constitute substantial evidence: facts, reasonable assumptions predicated on facts; and expert
opinions supported by facts. Argument, speculation, unsubstantiated opinion or narrative, or clearly inaccurate or erroneous
information do not constitute substantial evidence.
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Table 1: Project Screening Criteria Applicability
Tier

Criteria Type

Napa Valley Floor

MST

All Other Areas

1

Water Use

Yes

Yes

Yes

2

Well and Spring
Interference

No

3

Groundwater/Surface
Water Interaction

No

1.

1

No

1

Yes

1

No

1

No

1

Further analysis may be required under CEQA if substantial evidence, in the record, indicates a
potentially significant impact may occur from the project.

The three tiers of screening criteria are discussed below. Appendices B-F provide additional
detail.
Tier 1--Water Use Criteria
For projects on the Napa Valley Floor and in the MST, water use criteria will be compared to the
water use estimate provided by the applicant in the WAA application. Water use criteria vary
according to the location of the project parcel(s). As such, projects must meet the applicable
water use criterion, through project revisions or water use estimate refinements, if necessary
and reasonable, in order to be considered in compliance with this criterion.
Table 2A presents the water use criteria. Napa Valley Floor areas include all locations that are
within the Napa Valley except for areas specified as groundwater deficient areas. Groundwater
deficient areas are areas that have been so designated by the Board of Supervisors. PBES staff
can assist the applicant with determining which area a project is located in.
Currently the only designated groundwater deficient area in Napa County is the MST Subarea.
Areas of the county not within the Napa Valley Floor or the MST Groundwater Deficient Area
are classified as All Other Areas. Public Works can assist applicants in determining the correct
classification for project parcel(s). Appendix B contains a discussion of the origins of these
water use criteria.
Table 2A: Water Use Criteria
Project parcel location
Napa Valley Floor
MST Groundwater Deficient Area
All Other Areas

Water Use Criteria
(acre-feet per acre per year)

1.0
0.3 or no net increase, whichever is
1
less
Parcel Specific

2

1. Does not apply to the Ministerial Exemption as outlined in the Groundwater Conservation Ordinance
2. Water use criteria for project shall be considered in relation to the average annual recharge available to project
property, as calculated by the applicant or their consultant.
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In general, the acceptable water use screening criterion for parcels located on the Napa Valley
Floor is 1 acre-foot per acre of land per year (an acre-foot of water is the amount of water it
takes to cover one acre of land to a depth of one foot, or 325,851 gallons). Therefore, a 40-acre
parcel will meet this criterion if the projected groundwater use would not exceed 40 acre-feet per
year.
Areas designated as groundwater deficient areas as defined in the Groundwater Conservation
Ordinance will have criteria established for that specific area. For example, the MST Subarea
screening criterion is 0.3 acre-feet per acre per year or “no net increase” over existing
conditions, whichever is less (see Appendices B and C).
Water Use Criterion including Estimated Recharge
The water use criterion for parcels termed All Other Areas (i.e. not located in the Napa Valley
Floor or a groundwater deficient area), will be determined on a parcel specific basis. No single
criterion can be established for “All Other Areas” due to the uncertainty of the geology, and the
increasingly fractured rock aquifer systems in the mountainous and non-Napa Valley areas,
including Carneros, Pope Valley, Wooden Valley, and Capell Valley. The project applicant will
need to estimate the average annual recharge occurring on the project parcel(s) and consider
the amount of recharge relative to the estimation of project water use (e.g., all current and
projected water demands for the property on which the planned project is located). The estimate
of average annual recharge can be made by various methods including water balance methods.
The selected method should be based on data from the parcel or watershed where the
proposed project is located. The estimated project water use, including existing and proposed
uses of water on the project parcel(s), shall include estimates for normal and dry water years. If
an alternative water source will be used for dry years (e.g. trucked in water for non-potable
uses), that information shall be provided by the applicant along with the alternate source
location and estimated water volume.
Projects on the Napa Valley Floor and in the MST that meet the Tier 1 screening criteria are
considered to be in compliance with the standards of the WAA, unless other substantial
evidence in the record indicates the need for further evaluation. Projects in “All Other Areas”
shall complete Tier 1, and then proceed to Tier 2.
Tier 2--Well and Spring Interference Criterion
When applicable (see Table 1), the Tier 2 well interference criterion is presumptively met if
there are no non-project wells located within 500 feet5 of the existing or proposed project well(s).
For those projects with neighboring wells located within 500 feet of the project well(s), additional
evaluation will be required to assess the potential drawdown in those existing wells resulting
from project well operation relative to the Tier 2 criterion described below. Though highly
recommended, if the neighboring well is located on a parcel that is also owned by the applicant,
the Tier 2 evaluation for that well may be waived, however certain safeguards must be in place
to ensure that the water allotment and transfer between parcels is clearly documented and

5

Distance is measured horizontally from the well.

8

Water Availability Analysis (WAA) – Guidance Document

Adopted May 12, 2015

recorded, especially in cases where the water from more than one parcel will ultimately serve a
use on a single parcel (see Appendix E).
The potential interference will be determined based on data including the distance between the
project well(s) and the neighboring non-project well(s), the hydrogeologic setting, and well
construction information and operational configurations for the project well(s). Well construction
information and operational configurations provided by the applicant will include:


the planned pumping rate of well(s)6,



well depth(s),



well screen intervals and



well seal locations.

Table 2B presents default well interference criteria that the County may apply in the
determination of significant adverse effects. The minimum significant drawdown values
presented in Table 2B are intended for use in cases where information about existing nonproject wells is limited or non-existent. However, when the status and configuration of an
existing non-project well are known, for example the depths of screen intervals, locations of any
annular seals, and/or water levels in the well and the pump depth setting, then site-specific
measures of significance should be used. Site-specific measures of significance should also
account for known seasonal variations7 in groundwater elevations in the vicinity of the proposed
project and mutual well interference (i.e., interference between the planned project well usage
(new and/or existing) and one or more neighboring wells. County staff shall inform the applicant
of the site-specific Tier 2 well interference criteria that will be applied in the evaluation of a
project before the applicant conducts a site-specific analysis.
Table 2B. Default Well Interference Criteria
Type of wells within 500 ft. screened within the
same aquifer as project well
Wells with a casing diameter of six inches or less
Wells with a casing diameter greater than six inches

Estimated Drawdown at Neighboring NonProject Wells
10 feet
15 feet

6

Estimates of well yield shown on driller’s logs are not sufficient for this purpose. The planned pumping rate should be determined
based on the pump and related equipment installed, or planned to be installed, in the well and, if available, constant rate aquifer test
data for tests conducted for a minimum of 8 hours.
7

As used here, seasonal variations refer to typical changes over the course of a year.
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Low pumping capacity project wells in unconfined aquifers will typically require a minimum
amount of information due to the limited drawdown that they induce. 8
Springs
Napa County enjoys the occurrence of many natural springs, and the potential for planned
projects to affect spring flow has been considered. A spring is defined as: “A place where
groundwater flows naturally from a rock or the soil onto the land surface or into a body of
surface water. Its occurrence depends on the nature and relationship of rocks, esp. permeable
and impermeable strata, on the position of the water table, and on the topography” (Jackson, J.
1997. Glossary of Geology. American Geological Institute). Springs can be formed by multiple
causes, including the interception of groundwater by the land surface; permeability differences
that can cause groundwater to emerge; flow from faults or fractures; and drainage from
landslides. Springs are ephemeral geologic features which may cease to flow due to natural
causes such as changes to flow paths, water level declines, porosity lost by mineral
precipitation, or sediment plugging.
Because springs originate as groundwater, springs are eligible for WAA Tier 2 analysis. It is
required that any proposed project wells within 1,500 feet9 of natural springs that are being used
for domestic or agricultural purposes be evaluated to assess potential connectivity between the
part of the aquifer system from which groundwater is planned to be produced and the spring(s).
Springs exist in complex hydrogeologic environments. Other substantial evidence in the record
may result in the need for such an analysis even though the spring(s) is located a greater
distance from the planned well site. Where evaluation of potential connectivity between the
project well(s) and springs is required, site-specific spring interference criteria will be
established as appropriate for the springs(s) under consideration.
Although the Tier 2 analyses described above relate to mutual well interference and the
avoidance of significant interference, potential pumping effects on springs may result in spring
flow depletion. Springs are also commonly observed in locations where little to no quantitative
records have been kept relating to the spatial occurrence or temporal variability of spring flow.
Therefore, projects located in the vicinity of springs, where potential impacts of pumping are
possible but unknown, may require monitoring and further analysis.
Tier 3--Groundwater/Surface Water Interaction Criteria
Tier 3 analysis is only conducted when substantial evidence in the record determines the need
for such an analysis.
The groundwater/surface water criteria are presumptively met if the distance standards and
project well construction assumptions are met (see Tables 3, 4, and 5). The distance standards
vary according to groundwater pumping capacity, well construction information and operational

8

For the purposes of this WAA, low pumping capacity wells are defined as wells with a casing diameter of six inches or less and an
installed pump capable of producing between 10 gpm up to 30 gpm. As shown in Appendix F, Table F-6, a well pumping 30 gpm
continuously for one day in an unconfined aquifer, even in an aquifer with a low hydraulic conductivity, is expected to induce a
drawdown of two feet or less at radial distances as small as 25 feet.
9
Distance is measured horizontally from the well.
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configurations for the project well(s), and aquifer properties as described in Appendix F. The
criteria are also based on a 140-day period to account for the effect of groundwater withdrawal
on surface waters throughout the dry season (typically late May through early October).
The distance standards and construction assumptions in Tables 3, 4, and 5 are provided as
examples of conditions that, if applicable, would be expected to preclude any significant adverse
effects on surface waters. The distance standards and construction assumptions in Tables 3, 4,
and 5 were developed as part of a separate analysis of streamflow depletion for surface waters
and wells in unconsolidated alluvial geologic settings (LSCE, 2013). Project wells located in
other geologic settings, particularly consolidated formations more common in locations deemed
All Other Areas, will be subject to other distance standards based on site-specific aquifer
conditions. Distance standards for project wells completed in consolidated formations will
generally be no more restrictive than those shown in Tables 3, 4, and 5 for hydraulic
conductivity values of 0.5 ft/day.
The distance standards and construction assumptions in Tables 3, 4, and 5 are not intended to
serve as absolute setback criteria. Instead, if the proposed project is located in an equivalent
geologic setting but does not meet the distance standards and conform to the associated well
construction assumptions (See Tables 3, 4, and 5), then additional analysis will be required to
determine project impacts relative to site-specific criteria. The site-specific groundwater/surface
water interaction criteria will be established as appropriate for the surface water(s) under
consideration10 (see Appendix F).
Additional evaluation will be required to identify the potential for impacts of very low pumping
capacity wells within 500 feet11 of surface waters, low pumping capacity wells within 1000 feet of
surface waters, and moderate to high pumping capacity wells within 1500 feet of surface waters,
as described in Appendix F.12 The potential impacts will be determined based on data including
distance(s) between the project well(s) and the surface water features of concern, the
hydrogeologic setting, the streambed (or equivalent feature) hydraulic properties, and well
construction information and operational configurations for the proposed project wells. Well
construction information and operational configurations provided by the applicant will include:
the planned pumping rate of well(s) 13,
 well depth(s),
 well screen intervals and
 well seal locations.


10

Site-specific criteria will be developed to address project impacts on beneficial uses of affected surface waters.

11

Distance is measured horizontally from the well.

12

For the purposes of this WAA, moderate to high pumping capacity wells are defined as wells with a casing diameter greater than
six inches and an installed pump capable of producing more than 30 gpm
13
Estimates of well yield shown on driller’s logs are not sufficient for this purpose. The planned pumping rate should be determined
based on the pump and related equipment installed, or planned to be installed, in the well and, if available, constant rate aquifer test
data for tests conducted for a minimum of 8 hours.

11
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Very low pumping capacity wells in unconfined aquifers will typically require a minimum amount
of information due to the limited potential for surface water flow depletion. Other well types
located at distances of 1500 feet or greater from surface waters will also likely require a
minimum amount of information, particularly when it can be shown that the project well targets
aquifer units not hydraulically connected to surface water.

Table 3. Well Distance Standards and Construction Assumptions; Very low capacity pumping
rates (i.e., less than 10 gpm), constructed in unconsolidated deposits in the upper part of the
aquifer system (unconfined aquifer conditions).
Aquifer
Hydraulic
Conductivity
(ft/day)

Acceptable Distance from
Surface Water Channel
500 feet

1000 feet

1500 feet

Minimum
Surface Seal
Depth (feet)

Depth of
Uppermost
Perforations
(feet)

80

✓

50

100

50

✓

50

100

30

✓

50

100

0.5

✓

50

100

Table 4. Well Distance Standards and Construction Assumptions; Low capacity pumping rates
(i.e., between 10 gpm and 30 gpm), constructed in unconsolidated deposits in the upper part of
the aquifer system (unconfined aquifer conditions).
Aquifer
Hydraulic
Conductivity
(ft/day)

Acceptable Distance from Surface
Water Channel
500 feet

1000 feet

Minimum Surface Depth of Uppermost
Seal Depth (feet) Perforations (feet)

1500 feet

80

✓

50

150

50

✓

50

150

30

✓

50

100

50

100

0.5

✓
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Table 5. Well Distance Standards and Construction Assumptions; Moderate to high capacity
pumping rates (i.e., greater than 30 gpm), constructed in unconsolidated deposits in the upper
part of the aquifer system (unconfined aquifer conditions).
Aquifer
Hydraulic
Conductivity
(ft/day)

Acceptable Distance from Surface
Water Channel
500 feet

1000 feet

Minimum Surface Depth of Uppermost
Seal Depth (feet) Perforations (feet)

1500 feet

80

✓

50

150

50

✓

50

150

30

✓

50

100

0.5

✓

50

100

If distance standards and construction criteria in Tables 3, 4, and 5 above are not met, project
approval may still be possible pending additional analysis (see below).
If the minimum surface seal depth is not met, and if available information does not indicate a
hydraulic separation provided by geologic conditions at the site, then these cases would require
additional analysis by the applicant. Shorter seals can allow for significant flow into the well
from shallow portions of an aquifer, even if the screens are at greater depths.

Additional Analysis Required

If the proposed project exceeds one or more of the screening criteria and the applicant is unable
to modify the project (i.e., different location, well construction, water usage, or operations) to
meet the screening criteria, then further analysis will be required (see Appendix F). Additional
analysis will also be required if insufficient information exists in the project application to
evaluate conformance with the criteria.
The applicant or the applicant’s agent should consult with County staff regarding the required
scope of the analysis, which is likely to include consultation with a professional hydrologist,
geologist, or engineer, and may include field testing. Projects requiring additional analysis
regarding Tier 2 or Tier 3 criteria may be subject to state requirements for preparation by a
California registered professional geologist or professional engineer. Appendix F describes the
additional analyses that will be required if the project screening criteria are applicable and are
not met or if substantial evidence in the record indicates that a potentially significant impact may
result from the project.
The geology of many areas of Napa County is very complex (LSCE and MBK, 2013). Accurate
determination of hydrologic parameters (See Appendix F) is important to the additional
analyses that may be necessary to evaluate potential well interference or impacts on surface

13
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water. Several approaches may be considered. One approach, applicable in areas with
unconsolidated aquifer materials, is to estimate aquifer hydraulic conductivity values, based on
evaluation and interpretation of lithologic data reported for wells drilled in the vicinity of project
or well(s) and published hydraulic conductivity values for similar aquifer materials. This method
may be applicable in areas of the Napa Valley Floor where the unconsolidated aquifer system
has been previously characterized (LSCE and MBK, 2013). This method is not applicable in
areas with consolidated or hard rock aquifer materials, including the MST subarea and All Other
Areas, due to the increased likelihood of significant variations in aquifer characteristics over
relatively small distances.
The County’s preferred method for determining the aquifer hydraulic conductivity or other
parameters is by conducting an aquifer test and analyzing aquifer test data. In some cases,
pump test data may be recorded by a well driller at the time of well construction and included as
part of the Well Completion Report submitted to the California Department of Water Resources.
However, these tests are not always conducted to standards that result in meaningful aquifer
parameters (i.e., the pumping rate may not be constant, the pumping rate may not be large
enough to analyze aquifer parameters, the test may be of too short a duration, and groundwater
level measurements may not have been made during the test in the pumped well and one or
more observation wells, etc.). If adequate aquifer test data are not available, and there is
substantial evidence in the record that the project (including the proposed location, construction
and operation of any project wells) regarding potential impacts on neighboring non-project wells
or nearby surface waters, then an aquifer test may be required of the applicant’s project well(s).
A constant rate aquifer test is generally required for projects in All Other Areas, if acceptable
test data are not already available. Interpretation of pump test data provided in driller’s logs is
not intended for consolidated aquifers. Pending the proposed project details, the County may
also require installation of a monitoring well or monitoring of a nearby existing non-project well.
As described in the Groundwater Conservation Ordinance, the County may require applicants in
groundwater deficient areas to install a water meter to verify actual groundwater usage. In
addition to the above screening criteria, if the actual usage exceeds the projected use, or the
screening criteria, the applicant may be required to reduce groundwater consumption and/or
find alternate water sources (See Appendix D).

WAA Application Submittals

WAA applications for all use permits and parcel divisions, as well as for all Groundwater
Conservation Ordinance permits must be submitted to the Department of Planning, Building and
Environmental Services (PBES), which will consult with the Department of Public Works, and be
the conduit for communication between the County and the applicant. All subsequent
communication should likewise pass through PBES. Any mitigation measures identified via the
additional analysis will become either project modifications to, or conditions of approval for, the
proposed project. Details of the use permit, land division, or groundwater ordinance can be
obtained from PBES, along with mapping of groundwater deficient areas.
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Conclusions

The Napa County Board of Supervisors has long been committed to the preservation of
groundwater for agriculture and rural residential uses within the County. It is their belief that
through proper management, the excellent groundwater resources found within the County can
be sustained for future generations. Several conclusions can be drawn from application of the
Water Availability Analysis process to date:


In the process of conducting the analysis, applicants develop a greater awareness of
water use by their project, providing a higher level of awareness and potentially leading to
more efficient use of the resource.



Information submitted by applicants has led to a broader database for future study and
management.



Groundwater use can vary widely depending upon its availability, local hydrogeologic
constraints, and periodic hydrologic constraints which may affect the recharge and
replenishment of the aquifer system.



On the Napa Valley Floor and in the MST, the practice of evaluating an applicant’s WAA
by using screening criteria is an accepted method for making groundwater
determinations. Based on the significant information available on Napa County
groundwater basins, the screening criteria present a reasonable approach to the process.
Because of the variability in parcel conditions in “All Other Areas”, these parcels warrant
a site-specific analysis, as discussed elsewhere in this document.



The Water Availability Analysis is based upon the basic premise that each landowner has
equal right to the groundwater resource below his or her property, so long as it doesn’t
significantly impact others. Furthermore, the WAA provides sufficient information and
supporting documentation to enable the County to determine whether a proposed project
may significantly affect groundwater resources and the reasonable and beneficial uses in
the proposed area. By implementing policies to prevent wasteful or harmful use of
groundwater, it is intended that sufficient groundwater will be available for both current
and future property owners. Ensuring wells are located and constructed so as to avoid
impacts on neighboring wells and surface water bodies will minimize neighbor disputes
and avoid significant environmental impacts. In summary, this WAA implements a
process that recognizes:
• The current understanding of the occurrence and availability of the County’s
groundwater resources,
• The hydrogeologic constraints that can locally affect the utilization of those
resources, and
• The periodic hydrologic constraints that may also affect the utilization of the resource
and replenishment of the aquifer system.
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Appendix A: Water Availability Analysis Background

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. During several Commission hearings, conflicting testimony was entered as
to the impact of such groundwater extraction on water levels in neighboring wells. The
Commission asked the Department of Public Works to evaluate what potential impact an
approval might have on neighboring wells and on the groundwater system as a whole. In order
to simplify a very complex analysis, the Department developed a three phase Water Availability
Analysis to provide a cost-effective answer to the question.
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 Napa County Ordinance No.1162 (Groundwater Conservation
Ordinance) on August 3, 1999. A revised staff policy report was subsequently adopted by the
Board of Supervisors in August 2007. The 2007 Policy Report updated the Water Availability
Analysis procedure and restated the purpose and functionality of the analysis relative to the
Groundwater Conservation Ordinance.
In January 2011, as part of the County’s Comprehensive Groundwater Monitoring Program
initiated in 2009, the County’s technical consultant, Luhdorff & Scalmanini, Consulting
Engineers, completed a review of the County’s Groundwater Conservation Ordinance and
procedures, and recommended updating the staff policy report and Water Availability Analysis
procedure. The consultant’s review found that the initial “phase one” analysis was valuable as a
screening process, but that the pump test envisioned in “phase two” was not the best way to
assess whether projects exceeding the screening criteria would have detrimental groundwater
impacts.
On September 11, 2011, the Board of Supervisors appointed a Groundwater Resources
Advisory Committee (GRAC) to assist with development of a groundwater monitoring program,
and to recommend updates to the Groundwater Conservation Ordinance, as needed. As part of
their work, the GRAC also reviewed changes to this Water Availability Analysis policy report in
late 2013.
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Appendix B: Estimated Water Use for Specified Land Use

Each project applicant is responsible for determining estimated water usage for their proposed
project. While some guidelines are provided below, other industry standards exist, PBES may
be able to provide data based on previous applications, and each project has its own unique
characteristics. The most appropriate data should be used by the applicant to estimate water
use for their specific project.
Guidelines for Estimating Residential Water Use:
The typical water use associated with residential buildings is as follows:
Primary Residence

0.5 to 0.75 acre-feet per year
(includes minor to moderate
landscaping)

Secondary Residence or Farm
Labor Dwelling

0.20 to 0.50 acre-feet per year

Additional Usage to Be Added
1. Add an additional 0.1 acre-feet of water for each additional 1000 square feet of drought

tolerant lawn or 2000 square feet of non-xeriscape landscaping above the first 1000
square feet.

2. Add an additional 0.05 acre-feet of water for a pool with a pool cover.
3. Add an additional 0.1 acre-feet of water for a pool without a cover.

Residential water use can be estimated using the typical water uses above. All typical uses are
dependent on the type of fixtures and appliances, the amount and type of landscaping, and the
number of people living onsite. If a residence uses low-flow fixtures and has appliances
installed, is using xeriscape landscaping, and is occupied by two people, the water use
estimates will be on the low side of the ranges listed above.
Examples of Residential Water Usage:
Residential water use can vary dramatically from house to house depending on the number of
occupants, the number and type of appliances and water fixtures, the amount and types of lawn
and landscaping. Two homes sitting side by side on the same block can consume dramatically
different quantities of water.
Example 1:
Home #1 is 2500 square feet. Outside the house there is an extensive bluegrass lawn, a lot of
water loving landscaping, and a swimming pool with no pool cover. Inside the house all the
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appliances and fixtures, including toilets and shower-heads, are old and have not been
upgraded or replaced by water saving types. The owners wash their cars weekly but they don’t
have nozzles or sprayers on the hose. They do not shut off the water while they are soaping up
the vehicles, allowing the water to run across the ground instead. Water is commonly used as a
broom to wash off the driveways, walkways, patio, and other areas. The estimated water usage
for Home #1 is 1.2 acre-feet of water per year
Example 2:
Home #2 is also 2500 square feet. Outside of the house there is a small lawn of drought tolerant
turf, extensive usage of xeriscape landscaping, and no swimming pool. Inside the house all of
the appliances and fixtures, including toilets and showerheads, are of the low flow water saving
types. The owners wash their cars weekly, but have nozzles or sprayers on the hose to shut off
the water while they are soaping up the vehicles. Driveways, walkways, patios, and other areas
are swept with brooms instead of washed down with water. Estimated water usage for Home #2
is 0.5 acre-feet of water per year.
The above are only examples of unique situations. The estimated water use for each project will
vary depending on existing parcel conditions.
Guidelines For Estimating Non-Residential Water Usage:
Agricultural:
Vineyards
Irrigation Only
Heat Protection
Frost Protection
Irrigated Pastures
Orchards
Livestock (sheep or cows)
Winery:
Process Water
Domestic and Landscaping
Employees
Tasting Room Visitation
Events and Marketing, with
on-site catering

0.2 to 0.5 acre-feet per acre per year
0.25 acre-feet per acre per year
0.25 acre-feet per acre per year
4.0 acre-feet per acre per year
4.0 acre-feet per acre per year
0.01 acre-feet per acre per year
2.15 acre-feet per 100,000 gal. of wine
0.50 acre-feet per 100,000 gal. of wine
15 gallons per shift
3 gallons per visitor
15 gallons per visitor

Industrial:
Food Processing
Printing/Publishing

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

Commercial:
Office Space
Warehouse

0.01 acre-feet per employee per year
0.05 acre-feet per employee per year
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Estimates of water use for other categories are available in the technical literature from sources
such as the American Water Works Association’s Water Distribution Systems Handbook (Mays,
2000).
Parcel Location Factors:
The water use screening criterion for each parcel is based on the location of the parcel. There
are three different location classifications: Napa Valley Floor, MST Groundwater Deficient Area,
and All Other Areas. Napa Valley Floor areas include all locations that are within the Napa
Valley excluding areas designated as groundwater deficient areas. Groundwater deficient areas
are areas determined by the Department of Public Works as having a history of insufficient or
declining groundwater availability or quality. At present the only designated groundwater
deficient area in Napa County is the MST Subarea. Areas of the County not within the Napa
Valley Floor and MST Groundwater Deficient Area are classified as All Other Areas. Public
Works can assist applicants in determining the appropriate classification for project parcel(s).
Project Parcel Location

Water Use Criteria

Napa Valley Floor

1.0 acre feet per acre per year

MST Groundwater Deficient Area

0.3 acre feet per acre per year or no net increase,
whichever is less*

All Other Areas

Parcel Specific

* Does not apply to the Ministerial Exemption as outlined in the Groundwater Conservation
Ordinance

The criterion for the Napa Valley Floor Area was agreed to 1991 by the Board of Supervisors.
The criterion of 0.3 acre feet per acre per year for the MST Groundwater Deficient Area was
determined using data from the 1977 USGS report on the Hydrology of the MST Subarea
(Johnson, 1977). The value is calculated by dividing the “safe annual yield,” as determined by
the USGS (Johnson, 1977), by the total acreage of the affected area (10,000 acres). The
addition of the “no net increase” standard reflects the County’s obligation to assess potential
cumulative impacts under CEQA. In a groundwater deficient area, any discretionary project that
increases groundwater use may contribute to the declining groundwater levels in the aquifer.
No single criterion can be established for “All Other Areas” due to the uncertainty of the geology,
and the increased complexity of the fractured rock aquifer systems in the mountainous and nonNapa Valley areas, including Carneros, Pope Valley, Wooden Valley, and Capell Valley. The
project applicant will need to estimate the average annual recharge occurring in the project area
and consider the amount of recharge relative to the estimation of project water use (e.g., all
current and projected water demands for the property on which the planned project is located).
The estimated project water use shall include estimates for normal and dry water years for both
current and proposed water uses. If an alternative water source will be used for dry years (e.g.
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trucked-in water for non-potable uses), that information shall be provided by the applicant
including the source and estimated water volume.
The criteria above were reviewed by the County’s groundwater consultants in 2011-2013 and
are considered to be reasonable indicators on a watershed scale of the levels below which
significant environmental impacts would be unlikely to occur. The review was based on existing
monitoring data and an updated hydrogeologic conceptualization of the Napa Valley aquifer
system (LSCE and MBK, 2013) and is consistent with the County’s experience since
establishment of the water use criteria in 1991. In addition, these criteria have been successfully
applied as part of the WAA procedure since their establishment.
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Appendix C: Guidance for MST Subarea Permit Applications

Historical data collected from the monitoring of wells within the MST Subarea over many
decades indicate that it may be in overdraft, leading to the conclusion that the existing water
users within the basin historically pumped more water from the ground than is being naturally
replaced each winter season. To offset the overdraft trend, a recycled water pipeline is being
installed, and once operating, its beneficial effects will be measured. However, as no other
reasonable water resources currently exist in the MST, to avoid a ban on all new construction,
the County has permitted each property owner to develop their property with the uses involving
ministerial approvals under Section 13.15.030(C) of the groundwater ordinance, which are
limited to a “reasonable” level of water use that may reduce the rate at which the groundwater
levels are being lowered.
Single Family Dwellings on Small Parcels In the MST Subarea: The average, single family
dwelling will likely use between 0.5 and 0.75 acre-feet of groundwater per year. Using a criterion
of 0.3 acre-ft/year/acre, the minimum parcel size able to support the above range is between 1.5
to 2.5 acres. However, in order to ensure that all property owners have viable use of their land,
applications for the construction of a single family home in these instances can be approved
ministerially if the owner agrees to the conditions outlined in the Groundwater Ordinance. If the
conditions are not agreed upon, or if the project involves a secondary dwelling or other
groundwater uses not consistent with a single family dwelling, then the project would be subject
to the analysis outlined in the WAA report. The County cannot approve the groundwater permit
unless the proposed use is off-set by reductions elsewhere, such that the “no net increase” and
“fair share”14 water use screening criterion is met.
Agricultural Development In the MST Subarea: Agriculture in the MST Subarea is not exempt
from the groundwater permit process. In these cases, such development will require an
application for a groundwater permit and a WAA detailing the existing and proposed water
use(s) on the project parcel(s). All new agricultural development in the MST will be required to
meter all wells supplying water to the property with periodic reports to the County. The County
cannot approve the groundwater permit unless the proposed use is off-set by reductions
elsewhere, such that the “no net increase” and “fair share” water use screening criterion is met.
Existing Vineyard, New Primary or Secondary Residence In the MST Subarea: On an
application related to a new residence on a parcel with an existing vineyard or residence, the
WAA shall include all water use on the property, both existing and proposed. Projects on
parcels with an established vineyard will be required to meter all wells supplying water to the
property with periodic reports to the County. The County cannot approve the groundwater
permit unless the proposed use is off-set by reductions elsewhere, such that the “no net
increase” and “fair share” water use screening criterion is met.
Wineries and Other Use Permits In the MST Subarea: On a use permit application, the
applicant is required to provide a WAA. Should the application be approved, a specific condition

14

The “fair share” allotment for water use is based on the parcel(s) location in the Napa Valley Floor, MST
Groundwater Deficient Area or All Other Areas (see additional information in Appendix B).
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of approval will be required to meter all wells supplying groundwater to the property with
periodic reports to the County. It is also possible that water conservation measures will be a
condition of approval. All new use permits must meet the criterion for water use for the project
parcel. The County cannot approve the groundwater permit unless the proposed use is off-set
by reductions elsewhere, such that the “no net increase” and “fair share” water use screening
criterion is met.
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Appendix D: Water Meters (in Groundwater Deficient Areas Only)

If required, water meters shall measure all groundwater used on the parcel. Additional meters
may also be required for monitoring the water use of individual facilities or operations, such as a
winery, residence, or vineyard located on the same parcel. If a meter(s) is installed, the
applicant shall read the meter(s) and provide the readings to the County Engineer at a
frequency determined by the County Engineer. The applicant shall also convey to the County
Engineer, or his designated representative, the right to access and verify the operation and
reading of the meter(s) at any time.
If the meters indicate that the water consumption of a parcel in the MST Subarea exceeds the
fair share amount, the applicant will be required to submit a plan which will be approved by the
Director of Public Works to reduce water usage. The applicant may be required to find additional
sources of water to reduce their groundwater usage. Additional sources may include using
water provided by the City of Napa, the installation of water tanks which are filled by water
trucks, or other means which will ensure that the groundwater usage will not exceed the fair
share amounts.
The readings from water meters may also be used to assist the County in determining trends in
groundwater usage, adjusting baseline water use estimates, and estimating overall groundwater
usage in the MST Subarea.
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Appendix E: Determining water use numbers with multiple parcels

The Water Availability Analysis is based on the premise that each landowner has equal right to
the groundwater resource below his or her property. There will be cases where one person or
entity owns multiple contiguous parcels and requests that the total water allotment below all of
his or her parcels be considered in the Water Availability Analysis. Determining the total water
demand based on multiple contiguous parcels is acceptable; however, to protect future property
owners, certain safeguards must be in place to ensure that the water allotment and transfer
between parcels is clearly documented and recorded, especially in cases where the water from
more than one parcel will ultimately serve a use on a single parcel.
When multiple parcels are involved, the parcels for which the total water usage is being based
on must be contiguous and clearly identified on a site plan with the Assessor’s parcel numbers
noted. The transfer of water from these parcels to the parcel on which the requested use is
located must be documented using the form provided by the Department of Public Works. The
form must be approved by the County and subsequently recorded by the applicant prior to
commencement of any activity authorized by the groundwater permit or other county permit or
approval. A condition requiring such will be placed on the use permit, groundwater permit or
other permit for approval.
Alternatively, if the method above is not feasible, the applicant may provide an additional
analysis for each project parcel, with the understanding that the water use on each individual
parcel must not exceed the water use screening criterion for that parcel (see additional
information in Appendix B).
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Appendix F: Water Availability Analysis Tiers 2 & 3 Screening Criteria &
Additional Analysis

County staff will conduct, or require the applicant to conduct, additional analysis of the proposed
project according to any screening criteria that are not met. Additional analysis is required for
projects that are not located on the Napa Valley Floor or in the MST (i.e. “All Other Areas”).
Additional analysis will also be required if insufficient information exists in the project application
to judge conformance with one or more of the criteria.
Water Use Evaluation (Tier 1)
When the proposed project’s estimated water demand does not meet the applicable water use
criterion, the applicant will be encouraged to first revise the project and/or refine the water use
estimate based on project details not adequately reflected in the water use screening criterion.
County staff will then review the revised estimate and determine if the acceptable water use
criterion has been met.
Well and Spring Interference Evaluation (Tier 2)
The Tier 2 well interference criterion is presumptively met if there are no non- project wells
located within 500 feet of the existing or proposed project well(s). When a project well is within
500 feet of a neighboring non-project well(s) additional analysis of well interference will be
required (see Figure F-1) for projects located in “All Other Areas”. It may also be required for
the Napa Valley Floor and the MST when substantial evidence in the record indicates the need
to do so under CEQA. The analysis will first determine whether the existing or proposed project
and non-project wells are, or are proposed to be, screened in the same aquifer unit and, if so,
whether any drawdown induced in the non-project well(s) may constitute a significant adverse
effect. Table F-1 provides standard well interference criteria for induced drawdown in a nonproject well that will be used in the absence of site-specific information regarding the
susceptibility of existing non-project wells to drawdown induced by project well(s). Site-specific
susceptibility information would include the pump depth setting and construction of project and
non-project wells.
The Tier 2 spring interference criterion is presumptively met if no natural springs in use for
domestic or agricultural purposes are located within 1,500 feet of any proposed project wells.
When a project well is within 1,500 feet of a natural spring additional analysis of connectivity
between the part of the aquifer system from which groundwater is planned to be produced and
spring(s). When additional analysis is required, site-specific spring interference criteria will be
established as appropriate for the springs(s) under consideration.
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FIGURE F-1. WAA Additional Analysis Decision Tree (as shown, for well interference
evaluation), where designated A = applicant responsibility, C = County staff responsibility
START
Is the project well in the same aquifer as an existing
well ≤ 500 ft away?

No

Yes
Calculate drawdown at existing wells.1
Is the simulated drawdown significant?2

Yes

No

Tier 2 Well
Interference
Evaluation Complete.
Project effects ‘less
than significant.’

Conduct a site-specific analysis of drawdown
induced by project well(s) (A).3 Include, as
necessary, site-specific project modifications
(i.e., revise proposed well location, construction,
and/or operational details). Is drawdown
significant?

1

Drawdown to be calculated using industry standard method(s) appropriate to the aquifer under consideration, such methods

include the Theis Equation applicable for confined or unconfined aquifers (A or C).
2

See Table F-1 or similar, superseding criteria provided by County staff (C).

3

This site-specific analysis may include an aquifer test or an alternative study at the proposed well
site to refine aquifer properties used in drawdown calculations and must include details of the project
well(s) construction and operation relative to the site hydrogeology and any known information
concerning the construction of any existing non-project wells under consideration (A).

The additional analysis will consider site-specific information including:


the distance between the project well(s) and any existing non-project wells within 500 feet or
natural springs within 1,500 feet;



depth, screen intervals, and pump design flow rate for project well(s);



depth, screen intervals, and pumping capacity/well type for the existing non- project well(s) or
elevation and historical records of spring production;



site hydrogeology (including aquifer units accessed by the project well and by existing
non-project well(s) or natural springs and aquifer hydraulic properties (see Tables F-2 and
F-3).

27

Water Availability Analysis (WAA) – Guidance Document

Adopted May 12, 2015

Data collected for the analysis will initially come from the WAA application, including information
about existing non-project wells and site hydrogeology provided by County staff. These data will
be used to calculate drawdown at any existing non-project wells, completed in the same aquifer
unit, resulting from planned operation of the project well(s). Drawdown will be calculated using
industry standard methods appropriate to the aquifer unit under consideration; such methods
include the Theis Equation applicable for confined or unconfined aquifers (Theis, 1935).
If the initial calculated drawdown exceeds the Tier 2 well interference criteria, the applicant shall
be required to submit a site-specific analysis prepared by a qualified professional demonstrating
that the proposed project will not have an adverse effect (direct, indirect, or cumulative), on
groundwater resources or neighboring non-project wells. This site-specific analysis may include
an aquifer test or an alternative study at the proposed well site to refine aquifer properties used
in drawdown calculations. The site-specific analysis may also demonstrate less than significant
impacts by proposing modifications to the location, construction, or operation of project well(s).
If available data indicate a possible hydraulic connection between the project well(s) and any
identified springs, an analysis of the hydraulic connection induced by the project well(s) will be
conducted. Potential spring flow depletion induced by the project well(s) will be compared to
site-specific spring interference criteria to determine if they constitute a significant adverse
effect. The site-specific spring interference criteria will be established as appropriate for the
spring(s) under consideration. Depending on site-specific concerns, more or less restrictive
criteria may be required.
Table F-1 presents well interference criteria that the County may apply in the determination of
significant adverse effects. The minimum significant drawdown values presented in Table F-1
are intended for use in cases where information about existing non-project wells is limited or
nonexistent. However, when the status and configuration of an existing non-project well are
known, for example the depths of screen intervals, locations of any annular seals, and/or water
levels in the well and the pump depth setting, then site-specific measures of significance should
be used. Site-specific measures of significance should also account for known seasonal
variations15 in groundwater elevations in the vicinity of the proposed project and mutual well
interference (i.e., interference between the planned project well usage (new and/or existing) and
one or more neighboring wells). County staff shall inform the applicant of the site-specific Tier 2
well interference criteria that will be applied in the evaluation of a project before the applicant
conducts a site-specific analysis.

15

As used here, seasonal variations refer to typical changes over the course of a year.
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Table F-1. Default Well Interference Criteria
Type of wells within 500 ft. screened within
the same aquifer as project well
Wells with a casing diameter of six inches or
less
Wells with a casing diameter greater than six
inches

Estimated Drawdown at Neighboring NonProject Wells
10 feet
15 feet

Groundwater/Surface Water Interaction Evaluation (Tier 3)
When Tier 3 analysis is required16, it shall be conducted as described below. The analysis will
first determine whether the project well(s) are, or are proposed to be, screened in an aquifer unit
hydraulically connected to the surface water(s) within the applicable distance specified by
Tables 3, 4, and 5 for unconsolidated aquifers (see also Figure F-2). If a hydraulic connection
does exist, even one of limited temporal extent, then an analysis of the streamflow or surface
water depletion induced by the project well(s) will be conducted. The streamflow depletion
induced by the project well(s) will be compared to site-specific groundwater/surface water
interaction criteria to determine if they constitute a significant adverse effect. The site-specific
groundwater/surface water interaction criteria will be established as appropriate for the surface
water(s) under consideration. Depending on the temporal extent of hydraulic connection and the
special status species and/or surface water rights under consideration, more or less restrictive
criteria may be required, up to and including no measurable streamflow depletion.
The additional analysis will consider site-specific information including:


the distance between the proposed well and naturally-present surface water bodies within
1500 feet;



depth, screened intervals, seal depths, and pumping capacity of applicant’s well(s);



site hydrogeology (including aquifer zones accessed by proposed well and existing
wells and aquifer hydraulic properties (see Tables F-2, F-3 and F-4); and



streambed (or equivalent feature) hydraulic properties.

Data collected for the analysis will initially come from the WAA application, including information
about existing non-project wells and site hydrogeology provided by County staff. The evaluation
will include calculation of streamflow depletion due to planned operation of the project well(s).
Streamflow depletion will be calculated using industry standard methods appropriate to the

16

Tier 3 analysis may be required under CEQA if substantial evidence, in the record, indicates a potentially
significant impact may occur from the project.
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aquifer under consideration; such methods include the Hantush Equation applicable for aquifers
hydraulically connected with surface waters (Hantush, 1965).17 If the initial calculated
streamflow depletion exceeds the groundwater/surface water interaction criteria, the applicant
shall be required to submit a site-specific analysis prepared by a qualified professional
demonstrating that the proposed project will not have an adverse effect (direct, indirect, or
cumulative), on surface water resources. This site-specific analysis may include an aquifer test
or an alternative study at the proposed well site to refine aquifer properties used in streamflow
depletion calculations. The site-specific analysis may also demonstrate less than significant
impacts by proposing modifications to the location, construction, or operation of project well(s).
Modifications to the proposed project will be considered acceptable in satisfying the criteria
where project well(s) can be shown to have a sufficient geologic or hydraulic separation from
the surface water(s) that would prevent the well from causing streamflow depletion at least as
much as would be expected at the minimum distance specified by the WAA Tables 3, 4, and 5.
The California Department of Water Resources (DWR) and U.S. Bureau of Reclamation (USBR)
allow for similar exemptions when considering the potential effect on surface water flows of
groundwater pumping proposed for water transfers involving groundwater substitution pumping
in the Sacramento Valley. Some example circumstances for exception to the stated criteria
(based on DWR and USBR, 2013) include:


Sufficient information, including site-specific geologic or hydrologic data, is provided to
demonstrate that the well does not have significant hydraulic connection to the surface
water system;



The well’s uppermost perforations are planned to be deeper than recommended (see
Tables 3, 4, 5) and there is demonstration of low permeability deposits overlying the
zone from which extraction is proposed to occur (i.e., a confining unit at least 20 feet thick
exists above the depth of the uppermost perforation). In this case a somewhat lesser
distance from the surface channel may be considered, pending the well type and planned
well operations;



The well’s uppermost perforations are planned to be shallower than recommended (see
Tables 3, 4, 5) and there is demonstration of low permeability deposits overlying the
zone from which extraction is proposed to occur (i.e., a confining unit at least 40 feet thick
exists above the depth of the uppermost perforation). In this case a somewhat lesser
distance from the surface channel may be considered, pending the well type and planned
well operations;



The project well is a moderate to high pumping capacity well and the uppermost
perforations are located no shallower than 150 feet deep, the perforations may be
shallower (e.g., 100 feet deep), if there is a total of at least 50 percent fine-grained

17

Streamflow depletion is to be calculated using industry standard method(s) appropriate to the aquifer and surface water source
under consideration, such methods include the Hantush Equation applicable for unconfined aquifers with a direct hydraulic
connection to a surface water body (Hantush, 1965).
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materials in the interval above 100 feet below ground surface (bgs), and at least one finegrained layer that exceeds 40 feet in thickness in the interval above 100 feet bgs.

FIGURE F-2. WAA Additional Analysis Decision Tree (as shown, for groundwater/surface
water evaluation), where designated A = applicant responsibility, C = County staff
responsibility
START
Is the project well hydraulically connected to surface
water(s) within the applicable distance (WAA, Tables 3, 4,
5)?

No

Yes
Calculate streamflow depletion.1
Is the streamflow depletion significant?2

No

Yes

Groundwater/Surface
Water Evaluation
complete. Project
effects ‘less than
significant.’

Conduct a site-specific analysis of streamflow
induced by project well(s) (A).3 Include, as
necessary, site-specific project modifications (i.e.,
revise proposed well location, construction, and/or
operational details). Is streamflow depletion
significant?2
1

Streamflow depletion to be calculated using industry standard method(s) appropriate to the aquifer under consideration, such

methods include the Hantush Equation applicable for aquifers hydraulically connected with surface waters (A or C).
2

Streamflow depletion criteria will be determined according to site-specific conditions (C).

3

This site-specific analysis may include an aquifer test or an alternative study at the proposed well
site to refine aquifer properties used in drawdown calculations and must include details of the
project well(s) construction and operation relative to the site hydrogeology and any known
information concerning the surface water(s) under consideration (A).

Data Needs for Additional Analysis
Hydrogeologic information at or in the vicinity of the subject parcel may be available from
previous activities, or may be reasonably estimated from prior work conducted by the County.
Previous activities may include (but are not limited to) aquifer tests, well completion reports with
lithologic logs, water level, and well yield data collected on the parcel, and water level data
collected as part of other groundwater monitoring activities. County staff will determine whether
and how to best include such data in the WAA evaluation process. If no geologic information
exists in the vicinity of the subject parcel, additional analysis may be required of the applicant.
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The hydrogeologic information needed for WAA evaluation may include the aquifer storage
coefficient, specific yield, hydraulic conductivity, transmissivity, and aquifer thickness. The
aquifer storage coefficient for confined aquifers, or storativity, is defined as the volume of water
that can be drained from a unit area of aquifer materials per unit decline in head. The storage
coefficient can be calculated by multiplying the aquifer thickness and specific storage. In
unconfined aquifers a similar property is represented by the specific yield of the aquifer
materials.18 Specific yield is defined as the volume of water that can be drained from a unit area
of an unconfined aquifer in response to a unit decline in the water table elevation. Table F-2
presents a range of values for specific yield for a variety of potential aquifer materials. In a
confined aquifer the specific storage of aquifer materials can be calculated as the storage
coefficient multiplied by aquifer thickness, where the storage coefficient is the volume of water
produced by a unit volume of aquifer material per unit decline in head. Table F-3 presents a
range of possible specific storage values for potential aquifer materials. Storage coefficients for
confined aquifers typically range from 5x10-5 to 5x10-3 (Todd, 2005). Specific yield for
unconfined aquifers typically range from 0.1 to 0.3 (Lohman, 1972).
Table F-2. Representative Specific Yield1 Ranges for Selected Earth Materials
(adapted from Walton, 1970)

Sediment

Specific Yield

Clay

0.01 – 0.10

Sand

0.10 – 0.30

Gravel

0.15 – 0.30

Sand and Gravel

0.15 – 0.25

Sandstone (e.g., Great Valley formation)

0.05 – 0.15

Shale (e.g., Great Valley formation)
0.005 – 0.05
1Specific yield can be considered equivalent to the storage coefficient for unconfined
aquifers where aquifer compressibility is negligible.

Table F-3. Representative Specific Storage Ranges for Selected Materials
(adapted from Batu, 1998)

Loose Sand

Specific Storage (ft-1)
1.5x10-4
3.1x10-4
to

Dense Sand

3.9x10-5

to

6.2x10-5

Dense Sandy Gravel

1.5x10-5

to

3.1x10-5

1x10-6

to

2.1x10-5

Material

Rock, fissured

18

An unconfined aquifer is defined by a water table that occurs where pore space pressures coincide with atmospheric pressure and
where water released from aquifer storage occurs in large part due to the draining of saturated pore spaces in the aquifer material.
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Transmissivity is another frequently used aquifer parameter. Transmissivity is defined as the
capacity of the aquifer to transmit water across its entire thickness, calculated as the product of
the aquifer hydraulic conductivity and the aquifer thickness. Table F-4 presents representative
hydraulic conductivity values found in the literature. Hydraulic conductivity ranges for the alluvial
aquifer system have been mapped in Napa Valley by the US Geological Survey (USGS) (Faye,
1973), with more recent interpretations provided here based on a review of well driller’s logs and
other geologic data available through 2011 (LSCE and MBK, 2013). These ranges for hydraulic
conductivity are depicted in Figure F-3 and described in Table F-5, as interpreted by the
County’s groundwater consultants. Recent hydrogeologic investigations performed for the
County have also produced maps and cross sections of subsurface geologic conditions which
may be consulted for the determination of aquifer thickness in the vicinity of a proposed project
(LSCE and MBK, 2013).

Table F-4. Representative Hydraulic Conductivity Ranges for Selected Materials
(adapted from Leap, 1999 and Batu, 1998)

Material

Hydraulic Conductivity (ft/day)

Gravel (Alluvium)

101

to

105

Sand (Alluvium)

10-1

to

103

Silty Sand (Alluvium)

10-2

to

102

Silt (Alluvium)

10-4

to

1

Sandstone (e.g. Great Valley formation)

10-5

to

10-1

Shale (e.g., Great Valley formation)

10-8

to

10-4

Fractured Basalt (e.g., Sonoma
Volcanics)

10-2

to

102
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Table F-5. Representative Hydraulic Conductivity values for WAA analysis of Napa
Valley Floor unconsolidated alluvial aquifer materials3
Hydraulic
Conductivity,
K, class

Hydraulic Conductivity
range1, ft./day

Hydraulic Conductivity value, ft./day
(used for scenario results)

high

80 - 140

80

moderate

50 - 80

50

low

30 - 50

30

0.5 - 30

0.5, 10

2

very low

Hydraulic conductivity range have been developed from mapped values from Faye (1973) and
interpretations based on a review of well driller’s logs and other geologic data available through 2011
(LSCE and MBK, 2013).
2
A hydraulic conductivity value of 0.5 ft./day was applied for calculations of groundwater and surface
water interaction (Tables 3, 4 and 5). A hydraulic conductivity value of 10 ft./day was applied for
calculations of well interference (Table 2B and F1).
1

3

Representative hydraulic conductivity values shown here are applicable to the unconsolidated
alluvial aquifer materials in the Napa Valley Floor and not aquifer zones beneath the Napa Valley
Floor alluvium or outside of the Napa Valley Floor.

County staff will review well construction permits and records for wells within 500 feet of the
proposed project. Information about existing wells within 500 feet of the proposed project site
will include the following as available: the location of those wells relative to the project well(s),
total depth, depth of screened intervals, annular seal depths, the geologic or lithologic record
made as part of well construction, the elevation of the static water level in the well postconstruction, the elevation of water levels while pumping, and the pump depth setting.
Tables F-6 to F-9 present, for comparison purposes, the results of scenarios intended to
represent the groundwater drawdown experienced in the vicinity of a proposed project after a
24-hour continuous pumping period. The results in Tables F-6 and F-7 indicate that drawdown
in a confined aquifer would be greater than drawdown in an unconfined aquifer for a given
pumping rate. These results also indicate that wells pumping at rates less than 30 gallons per
minute (gpm) for periods of time less than 24-consecutive hours will likely have negligible
drawdown effects at distances beyond 25 feet in a confined aquifer.
These scenarios are presented for comparison purposes. Actual drawdown due to well
interference will have to be calculated using well construction information and site-specific
hydrogeologic information and/or values from Tables F-2, F-3, F-4 and F-5 that are applicable
to site-specific conditions.
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Table F-6: Simulated effect of a project well on water levels at an existing non-project well after
one day of pumping at the stated flow rate in a confined aquifer
30 gpm Scenarios, calculated drawdown (ft)
aquifer thickness = 75 ft.
time = 1 day
Specific
Storage
0.0005

Hydraulic
Conductivity
(ft./day)
10

0.001

10

distance between project well and existing non project well (ft)

25
5.3
4.8

50
4.4
4.0

100
3.6
3.1

500
1.6
1.2

Table F-7: Simulated effect of a project well on water levels at an existing non-project well after
one day of pumping at the stated flow rate in a confined aquifer
100 gpm Scenarios, calculated drawdown (ft)
aquifer thickness = 75 ft.
time = 1 day
Specific
Storage
0.0005
0.001

Hydraulic
Conductivity
(ft./day)
10
10

distance between project well and existing non-project well (ft)

25
13.6
12.5

50
11.5
10.4

100
9.4
8.3

500
4.5
3.5

Table F-8: Simulated effect of a project well on water levels at an existing non-project well after
one day of pumping at the stated flow rate in an unconfined aquifer
30 gpm Scenarios, calculated drawdown (ft)
aquifer thickness = 75 ft.
time = 1 day
Specific
Storage
0.1
0.1
0.1
0.1

Hydraulic
Conductivity
(ft./day)
80
50
30
10

distance between project well and existing non-project well (ft)

25
0.4
0.6
0.9
2.0

50
0.3
0.4
0.6
n/a

100
0.2
n/a
n/a
n/a

125
n/a
n/a
n/a
n/a

"n/a" denotes cases where Theis equation results are not available due to mathematical constraints
on valid parameter values.
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Table F-9: Simulated effect of a project well on water levels at an existing non-project well after
one day of pumping at the stated flow rate in an unconfined aquifer
100 gpm Scenarios, calculated drawdown (ft)
aquifer thickness = 100 ft.
time = 1 day

distance between project well and existing non-project well (ft)

Specific
Storage
0.1

Hydraulic
Conductivity
(ft./day)
80

25
1.1

50
0.8

100
0.6

125
0.5

0.1

50

1.6

1.2

n/a

n/a

0.1

30

2.4

1.7

n/a

n/a

0.1

10

5.5

n/a

n/a

n/a

"n/a" denotes cases where Theis equation results are not available due to mathematical constraints
on valid parameter values.

Example Applications of Additional Analysis Methods
Example 1: Addition of a commercial tasting room facility with 10 acres of new vineyard and
landscaping to an existing winery in a non‐groundwater deficient area. The project involves
construction of a new well proposed to be 30 feet from an existing six-inch diameter non‐project
well.
Is well proposed to be completed in the same aquifer as an existing well ≤ 500 ft. away?
Yes, County well construction records indicate that the existing non-project well was constructed
to a total depth of 160 feet in an unconfined aquifer, with a total screened interval of 80 feet
throughout the older alluvium that is also mapped in the vicinity of the proposed well.
Calculate drawdown at all existing wells within 500 ft. of the proposed well. Is the
calculated drawdown significant?
Yes, 10.9 feet of drawdown is calculated at the existing non-project well, based on available
information about the existing well and the hydrogeology of the site (see Table F-10). This
amount of drawdown exceeds the default well interference criterion of 10 feet and represents a
potentially significant impact on groundwater resources.
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Table F-10. Example 1: Drawdown calculated at an existing non-project well as a result of
pumping a proposed well at 300 gallons per minute, where hydraulic conductivity = 30
ft./day, storage coefficient = 0.02, and aquifer thickness = 80 feet.
Distance between
Proposed Well and
Existing Well (ft.)
Initial Project
Well Location
Alternate Project
Well Location A
Alternate Project
Well Location B

Calculated Drawdown in Existing Well (ft.)1

30

10.9

50

9.0

70

7.7

1 Drawdown at an existing non-project well as a result of pumping the project well calculated using the Theis
Equation.

Conduct a site-specific analysis of drawdown induced by project well(s). Include, as
necessary, site-specific project modifications (i.e., revise proposed well location,
construction, and/or operational details).
Is simulated drawdown significant (see Table F-1)?
No, after reviewing the site’s existing and proposed infrastructure the project applicant modified
the proposed well location to a location 50 feet away from the existing non-project well.
Calculated drawdown values at the existing wells using the same available information about
the existing wells, site hydrogeology, and the new proposed well location show less than
significant drawdown at the existing non-project well (i.e., 9.0 feet). The applicant’s groundwater
use permit was approved on the condition of adherence to the revised well location and County
standards for well construction.
Example 2: Modification of an existing 40‐year old irrigation well on a 12‐acre parcel. The
parcel also includes a primary, single‐family residence with an existing (or available) connection
to a public water supply system. The applicant proposes installing a new 80 gallon per minute
pump to supply irrigation water for 10 acres of replanted winegrapes on lands which had not
been actively farmed for several years. The applicant proposes operating the pump for 3 days at
a time during the irrigation season. One existing non‐project well is located 50 feet from the
applicant’s project well on one adjacent parcel and another existing non‐project well is located
120 feet from the applicant’s project well on another adjacent parcel. Both non-project wells are
six-inch diameter wells.
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Is well proposed to be completed in the same aquifer as an existing well ≤ 500 ft. away?
Yes, well construction records provided by the applicant (or available from the County) indicate
that the applicant’s existing well is constructed to a total depth of 140 feet, with a total screened
interval of 60 feet, in the older, unconsolidated alluvium.
County well construction records indicate that the existing non-project 50 feet from the project
well was constructed to a total depth of 115 feet, with a total screened interval of 50 feet
throughout the older alluvium.
Calculate drawdown at all existing wells within 500 ft. of the proposed well. Is the
calculated drawdown significant?
No, 5.8 feet of drawdown is calculated to occur at the existing non-project well, based on
available information about the existing well and the hydrogeology of the site (see Table F-11).
This amount of drawdown does not exceed the default well interference criterion of 10 feet and
represents a less than significant impact on groundwater resources. The applicant’s
groundwater use permit was approved contingent upon the proposed pumping duration.

Table F-11. Example 2: Drawdown calculated at an existing non-project well as a result of
pumping the applicant’s existing project well, where hydraulic conductivity = 10 ft./day,
storage coefficient = 0.1, and aquifer thickness = 60 feet.
Applicant’s well
pumping rate
(gpm)
Initial Proposal

80

Applicant’s well
seasonal pumping
duration (days)
3

Calculated Drawdown in
Existing Well (ft.)1

5.8

1 Drawdown calculated using the Theis Equation at an existing non-project well as a result of
pumping the applicant’s existing project well located 50 feet away.
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Definitions
Aquifer – A geologic formation, group of formations, or part of a formation that contains
sufficient saturated permeable material to yield significant quantities of water to wells and
springs.
Aquifer Unit - One part of a number of units that comprise a larger aquifer system.
Hydraulic Conductivity – The capacity of subsurface materials to permit flow through
interconnected pores, fractures, or other void spaces, subject to intrinsic properties of the
fluid. As applied in this WAA, hydraulic conductivity is equivalent to saturated hydraulic
conductivity.
Specific Storage– an aquifer hydraulic property which is the volume of water that can be
drained from a unit volume of aquifer materials per unit decline in head.
Specific Yield – an aquifer hydraulic property which is the volume of water that can be drained
from a unit area of an unconfined aquifer in response to a unit decline in the water table
elevation.
Storage Coefficient (also Storativity) – an aquifer hydraulic property which is the volume of
water released or added to aquifer storage per unit surface area of a confined aquifer per
unit change in head.
Substantial Evidence - Defined by case law as evidence that is of ponderable legal
significance, reasonable in nature, credible and of solid value. The following constitute
substantial evidence: facts, reasonable assumptions predicated on facts; and expert
opinions supported by facts. Argument, speculation, unsubstantiated opinion or narrative,
or clearly inaccurate or erroneous information do not constitute substantial evidence.
Surface Water - For the purposes of this procedure, surface waters are defined to include only
those surface waters known or likely to support special status species or surface waters
with an associated water right; however, as with all of the procedures in this WAA, there
may be unique circumstances that require additional site-specific analysis to adequately
evaluate a project’s potential impacts on surface water bodies.
Transmissivity – an aquifer hydraulic property which reflects the capacity of the aquifer to
transmit water across its entire thickness, calculated as the product of the aquifer hydraulic
conductivity and the aquifer thickness.
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1 Introduction
Groundwater and surface water are highly important natural resources in Napa County.
Currently, municipal and private stakeholders are actively engaged in assessing the reliability of
current and future demands and supplies. Important sources of water include both groundwater
and surface water of good quality and quantity, to meet future urban, rural, and agricultural water
demands. Similar to other areas in California, businesses and residents of Napa County face
many water-related challenges.
As part of Napa County’s General Plan (2008, amended June 23, 2009), and within the
Conservation Element, six goals are set forth relating to the County’s surface water and
groundwater resources. Complementing these goals are twenty-eight policies and ten water
resources action items (one of which is “reserved” for later description). Two of the County’s
water resources goals are included below as related to this Technical Memorandum and
managing surface water and groundwater resources on a sustainable basis (the entire group of
water resources goals, policies, and action items is included in LSCE, 2011a).
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-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.
Addressing the two water resources goals above, the County has produced specific General Plan
Action Items related to the focus and objective of this Technical Memorandum. Those action
items include:
Action Item CON WR-6: Establish and disseminate standards for well pump testing and
reporting and include as a condition of discretionary projects that well owners provide to
the County upon request information regarding the locations, depths, yields, drilling and
well construction logs, soil data, water levels and general mineral quality of any new
wells. [Implements Policy 52 and 55]
Action Item CON WR-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]
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This Technical Memorandum describes the approach developed to facilitate the County’s
evaluation of proposed groundwater extractions near to surface water courses and the potential
effects of such pumping on streamflows. This Technical Memorandum focuses on criteria to
evaluate discretionary projects being reviewed pursuant to the California Environmental Quality
Act (CEQA). Recommendations are provided for the siting and construction of wells to
minimize the potential effects of pumping on streamflows.
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2 Background, Purpose, and Goals
2.1

Background

In 2009, Napa County embarked on a countywide project referred to as the “Comprehensive
Groundwater Monitoring Program, Data Review, and Policy Recommendations for Napa
County’s Groundwater Resources” (Comprehensive Groundwater Monitoring Program), to meet
identified action items in the 2008 General Plan update (Napa County, 2008). Napa County’s
Comprehensive Groundwater Monitoring Program involved many tasks that led to the
preparation of five technical memoranda and a report on Napa County Groundwater Conditions
and Groundwater Monitoring Recommendations (LSCE, 2011b). This report and the other
related documents can be found at: http://www.countyofnapa.org/bos/grac/.
The program emphasizes developing a sound understanding of groundwater conditions and
implementing an expanded groundwater monitoring and data management program as a
foundation for future coordinated, integrated water resources planning and dissemination of
water resources information. The program covers the continuation and refinement of countywide
groundwater level and quality monitoring efforts (including many basins, subbasins and/or
subareas throughout the county) for the purpose of understanding groundwater conditions (i.e.,
seasonal and long-term groundwater level trends and also quality trends) and availability. This
information is critical to enable integrated water resources planning and the dissemination of
water resources information to the public and state and local decision-makers.
Napa County’s combined efforts through the Comprehensive Groundwater Monitoring Program
along with the related AB 303 Public Outreach Project on groundwater (CCP, 2010) and the
efforts of the Watershed Information Center and Conservancy (WICC) of Napa County create a
foundation for the County’s continued efforts to increase public outreach and participation in
water resources understanding, planning, and management.
Subsequent work has consisted of four tasks. Three of these tasks were related to the preparation
of the report Napa County Updated Hydrogeologic Conceptualization and Characterization of
Conditions (Report) conducted by Luhdorff and Scalmanini, Consulting Engineers (LSCE)
together with MBK Engineers (MBK) on behalf of the County to implement a number of the
recommendations pertaining to the County’s Comprehensive Groundwater Monitoring Program,
including:
•
•
•
•

Preparation of an updated hydrogeologic conceptualization and characterization of
conditions in various areas of Napa County;
Analysis of the potential for surface water/groundwater interactions;
Refining and further characterizing areas of the greatest recharge potential; and
Linking well construction information to groundwater level monitoring data, and provide
groundwater monitoring recommendations.

The fourth task is addressed in this Technical Memorandum.
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2.2

Purpose

Task 4 involved the development of an approach to evaluate the potential effects of groundwater
pumping on surface water that would result in a classification system or criteria for discretionary
projects being reviewed pursuant to the CEQA. Specifically, Napa County has expressed
interest in identifying an approach that could be used to determine whether groundwater
pumping for a proposed project located near a surface water course would have impacts on flows
in the stream. The approach would be guided by evaluation of hydrogeologic conditions (as can
be identified with the Report and also existing site-specific data) along a defined corridor in the
vicinity of the Napa River and the use of the methodology to quantify the potential effects of
such projects. Task 4 has also involved recommendations for well siting and construction criteria
to determine when proposed groundwater wells will have an insignificant or no measurable
effect on surface water resources in the main Napa Valley Floor and other areas of the county.
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3 Groundwater Levels
The nature of interactions between groundwater and surface water depends largely on the
gradient for water flow between groundwater and surface water systems. Water flows from
higher elevations to lower elevations. Groundwater elevation contours represent lines of equal
groundwater elevation and are independent of surface topography. Contours of groundwater
elevation provide a snapshot of the direction and relative magnitude of the groundwater flow
gradient. If the groundwater system depicted on a contour map exists in an unconfined condition
(i.e., at atmospheric pressure), as is expected in the widely distributed shallower alluvial
deposits in Napa Valley, the groundwater elevation contours also represent the water table
elevation. Characterizing the relationship between surface water elevations and groundwater
elevations is important for understanding the nature of groundwater-surface water interaction. In
an unconfined groundwater setting, groundwater and surface water will interact and exchange
water according to the elevation gradient between these water bodies. To evaluate this
relationship, elevations along surface waterways in the Napa Valley area were compared with
groundwater elevations (LSCE and MBK, 2013).
3.1

Groundwater Elevation Contours

Groundwater elevation contours are derived from available water level measurements made in
wells. As a result, the accuracy of interpretations in groundwater elevation contours depends on
the spatial distribution and accuracy of water level control data points. Spring 2010 groundwater
level measurements were available from 30 monitored wells in Napa Valley, excluding the
Milliken-Sarco-Tulucay (MST) Subarea. Figure 3.1 shows the locations of groundwater
elevation data points used in generating the spring 2010 groundwater elevation contours.
Groundwater elevation contours are developed from the available depth to water records from
the 30 available wells. Prior to interpolating groundwater elevations across the valley, depth to
water values were converted to groundwater elevation values by subtracting the measured depth
to water from the reference point elevation at each monitored well. In this way the depth to water
measurements were related to mean sea level as a standard point of reference. The resulting
groundwater elevation values at each well were used to interpolate groundwater elevation
contours throughout the Napa Valley Floor. Measured groundwater levels used in contouring
generally represent conditions in the Napa Valley alluvium; therefore, mapped bedrock outcrop
areas were excluded from the contouring process.
Interpreted groundwater elevation contours for spring 2010 are shown in Figure 3.1. The
direction of groundwater flow is perpendicular to the contour lines. Contours show a generally
southeasterly to east-southeasterly groundwater gradient paralleling the valley axis from
Calistoga to Yountville with similar groundwater elevation ranges. In the southwestern quadrants
of the St. Helena and Yountville Subareas and eastern portions of the Napa Subarea, spring 2010
contours show a gradient for groundwater flow that is more perpendicular to the valley axis
generally from the valley edges towards the Napa River.
3.2

Depth to Groundwater Relative to Stream Thalweg

The groundwater surface elevation and the estimated stream thalweg elevation data are important
components for characterizing the groundwater-surface water relationship in the Napa Valley
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area. The spring 2010 contours of equal groundwater elevation are used to provide a snapshot
representation of groundwater conditions with which to compare the vertical relationship
between groundwater and surface water (LSCE and MBK, 2013). This spatial relationship
assists in developing an understanding of the nature of water exchange between the groundwater
and surface water systems. Further, this analysis focused specifically on the degree of
connectivity between the Napa River thalweg and the elevation of the regional groundwater
surface in the Napa Valley in spring 2010.
Groundwater/surface water interaction is characterized by comparing the elevation of surface
water to the shallowest adjacent groundwater. Detailed remotely sensed elevation data of the
mainstem Napa River and several major tributaries were obtained for this purpose. LiDAR data
provided sub-meter precision elevation data and were sampled at 3 foot intervals along each
watercourse. These data were then paired with groundwater level data to evaluate the
interconnectedness of groundwater and surface water, particularly in the main Napa Valley Floor
(LSCE and MBK, 2013).
Calculated depths to groundwater equal to or above the estimated thalweg alignment indicate
that for spring 2010 the interpreted groundwater elevation was above the bottom of the Napa
River thalweg. The data suggest areas where a direct connection between the water table and the
river may have existed in spring 2010 and where groundwater has the potential to discharge into
the stream channel. In other areas, the depth to groundwater is below the bottom of the Napa
River thalweg such that surface flows in the river have the potential to percolate and recharge the
groundwater system. The results provided an insight into reaches where a direct connection
between the Napa River and the alluvial aquifer are not likely under the conditions documented
in spring 2010. These areas include reaches along the northern boundary of the Napa and MST
subareas at the Soda Creek Fault, adjacent to a previously documented area of lower
groundwater elevations.
Despite the uncertainty in the data in parts of the valley, depths to groundwater (both measured
and calculated) show generally shallow groundwater throughout much of the valley, particularly
in the northern end of the valley. The calculated depths to groundwater appear to be reasonably
represented in the Napa Subarea because this area has the greatest density of monitored sites,
particularly along the lower elevation eastern edge. Figure 3.2 presents the depths to
groundwater for Napa Valley based on water level measurement for wells constructed in the
alluvial aquifer system. This figure reflects the generally shallow groundwater levels measured
particularly along the axis of the valley.
3.2.1

Blueline Stream Locations

Napa County’s Planning, Building, and Environmental Services Department maintains a GIS
dataset of perennial streams throughout the county, included as a part of the larger “bluelines”
shapefile. The dataset includes both unnamed and 48 named streams, creeks, rivers, and other
surface water courses classified as known perennial or probable perennial, see Figure 3.3. The
known and probable classifications are a subset of all water courses originally digitized from
U.S. Geological Survey (USGS) topographic maps of Napa County. Metadata for the dataset
describe the known perennial water courses as those determined by “stream reports or other
known data sources”, while probable perennial water courses are defined as having been
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determined by “computer analysis of probable streams”. As shown in Figure 3.3, known or
probable perennial water courses are present in all Napa County subareas except for the
Livermore Ranch, Knoxville, Berryessa, and Jameson/American Canyon Subareas.
3.3

Areas Potentially Susceptible to Pumping Effects

Any potential for direct impacts to surface water courses resulting from groundwater pumping
relies on a physical connection between the pumped groundwater system and the surface water
course. Analytical methods for calculating streamflow depletion due to pumping, such as the
methods described in Section 4, are based in part on this principle of connectivity. It is only
when a direct connection is maintained that the mathematical equations for flow in a saturated
porous media remain valid. Given this practical constraint, it is important to consider the
physical hydrogeologic conditions of an area when assessing the susceptibility of surface waters
to groundwater pumping.
3.3.1

Main Napa Valley Floor

LSCE and MBK (2013) reviewed over 1,300 drillers’ logs for wells drilled in the Napa Valley
Floor, excluding the MST subarea, and mapped the extent and formational nature of the
Quaternary alluvium from Deer Park Road, north of St. Helena, to Trancas Street, in the City of
Napa (Figure 3.4). Three facies were defined according to patterns detected in the lithologic
record and used to delineate the depositional environment which formed them: fluvial, alluvial
fan, and sedimentary basin. Figure 3.5 depicts the shallowest depth to groundwater as
determined from spring 2010 measurements from wells constructed in the alluvial aquifer system
to allow for a comparison between the alluvial facies and groundwater conditions.
The fluvial facies consists of a thin narrow band of stream channel sands and gravels deposited
by the Napa River. The sand and gravel beds tend to be thicker and/or more numerous in the
fluvial facies area. They are interbedded with finer-grained clay beds of probable floodplain
origin. Wells constructed in the fluvial facies tend to be moderately high yielding (for the valley,
roughly 50 to 200 gpm). Local areas where thicker sand and gravel beds are reported, the well
yields are the highest in the valley, ranging from about 200 to 2,000 gpm.
These areas with thick sand and gravel beds occur in the Yountville Narrows area, which extends
about five miles from Oakville south to Ragatz Lane. Local areas of relatively lower well yield
values of 200 to 500 gpm occur to the north and south. Hydraulic properties of these deposits
are recorded during airlift testing, and drawdown values are generally not reported. Only a few
pump test results have been found, and these are in the high yielding area just north of the
Yountville Narrows.
The fluvial facies generally occurs along the axis of the valley and corresponds to the shallowest
depths to groundwater, as measured in spring 2010 (Figures 3.4 and 3.5). These areas of
overlap between the fluvial facies and shallowest depths to groundwater represent the most likely
areas of connection between surface water and groundwater in Napa Valley.
The alluvial plain facies of the Quaternary alluvium extends outward from the central fluvial
facies and thins to zero thickness at the edge of the valley sides. These deposits appear to have
been deposited as tributary streams and alluvial fans. These deposits appear to consist of
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interbedded sandy clays with thin beds (less than 10 feet thick) of sand and gravel. Wells
constructed in the alluvial plain facies tend to be low yielding, ranging from a few gpm to a few
tens of gpm. By at least 1970, most wells drilled on the alluvial plain facies were constructed to
deeper depths into the underlying Sonoma Volcanics.
The alluvial facies shows some overlap with the shallowest depths to groundwater, as measured
in spring 2010 (Figures 3.4 and 3.5). These areas of overlap occur generally to the west of the
Napa River and adjacent to mapped perennial streams, including Hopper Creek, Sulpher Creek,
York Creek, Bale Slough (west of Highway 29), and possibly Dry Creek. These areas represent
somewhat likely areas of connection between surface waters (including the Napa River and
perennial streams described above) and groundwater.
At the northern end of the lower valley, the sedimentary basin facies of the alluvium occurs.
This facies is characterized by fine-grained silt, sand, and clays with thin to scattered thicker
beds of sand and gravel. The sedimentary facies is believed to be floodplain deposits that extend
to the southern marshland/estuary deposits. As noted, the extent of this facies is poorly known
due to lack of well control farther south. Limited information indicates low to moderate well
yields of a few gpm to possibly up to 100 gpm. Again, the lack of pump test information makes
hydraulic properties of the deposits difficult to assess.
Napa Creek and the Napa River east of Highway 29 in the vicinity of downtown Napa show a
connection with groundwater in this portion of the Napa Valley (Figure 3.5).
Portions of Napa Valley north of Deer Park Road were not characterized according to their
Quaternary alluvium facies by LSCE and MBK (2013). However, depths to groundwater in the
vicinity of monitored wells indicate the potential for connection between surface water and
groundwater in the vicinity of Garnett Creek and Cyrus Creek in and near Calistoga (Figure
3.2).
3.3.2

Other Areas of County

Potential connections between surface water and groundwater in other areas of the county are
less well known. Perennial water courses have been mapped by Napa County in other portions
of the county with state-designated groundwater basins. In the Pope Valley Groundwater Basin,
these include Pope Creek, Burton Creek, and Maxwell Creek. In the small portion of the SuisunFairfield Valley Groundwater Basin that extends into Napa County, in the Southern Interior
Valley Subarea, Wooden Valley Creek is mapped as a probable perennial stream.
3.4

Summary of Groundwater Conditions

Based on the available groundwater level data, groundwater levels in the county are generally
stable, with the exception of the MST Subarea (LSCE, 2011b; LSCE and MBK, 2013).
Groundwater in the Napa Valley Floor generally flows toward the axis of the valley and south
along the axis when not influenced by local pumping depressions. The MST Subarea, however,
has shown significant declines in groundwater levels, especially in the central portion of the
subarea. Contemporaneous changes in water level trends are possible to discern throughout the
MST. The variation and timing of groundwater level declines and trends in the north, central,
and southern areas of the MST that have historically occurred may be attributable to increased
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pumping and are also indicated to be related to variations in geologic conditions. Wells in the
immediate vicinity of the MST Subarea also may be vulnerable to these variations, as seen from
limited data in the eastern portion of the Napa Valley Floor-Napa (NVF-Napa) Subarea (LSCE
and MBK, 2013). Most wells elsewhere in the valley with sufficient records indicate that
groundwater levels are more affected by climatic conditions, are within historic levels, and seem
to recover from dry periods during subsequent wet or normal periods.
Groundwater level conditions outside of the Napa Valley Floor are much less known (LSCE,
2011b). Subareas south of the valley have very limited water level data, making it difficult to
impossible to assess any potential for historic or current saltwater intrusion from San Pablo Bay.
Subareas east and west of the valley floor all have limited data or are lacking groundwater level
data entirely (as seen in Livermore Ranch, Southern Interior Valleys, and Western Mountains
Subareas). Where data are available, most records are short, spanning a few years at most, and it
appears that groundwater level conditions are stable.
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4 Methodology and Assumptions
4.1

Overview of Methods

The tools applied to assess the effects of groundwater pumping on streamflow often include
analytical and numerical groundwater modeling methods. The two approaches use different
mathematical techniques to solve the partial differential equation of groundwater flow (or change
in groundwater flow) (Barlow and Leake, 2012). Analytical models are limited to the analysis of
idealized conditions that involve many simplifying assumptions. While numerical models are
better able to address heterogeneity of the aquifer system and other parameters involved in the
analysis, analytical models can provide insights into the potential effects and are often used to
make initial estimates of effects of a particular well on a nearby stream (Barlow and Leake,
2012).
One of the simplest and most widely applied analytical methods for determining the effect
pumping a well may have on a nearby stream is the Glover-Balmer (1954) approach, which was
later modified by other researchers (Hantush, 1965) to better represent natural streambed
conditions. For Napa County, this approach may be helpful for conceptualizing areas of
proposed well locations that have the potential (depending on the local hydrogeology) to create
the circumstance where pumping near a surface water course may have an effect on the stream
(e.g., this is referred to as the potential for “stream depletion” due to pumping).
The Hantush (1965) method uses the Glover-Balmer (1954) approach to estimate a stream
depletion flow rate, which can in turn be used to estimate a cumulative volume of stream
depletion over a period of pumping. The method makes many assumptions about the subsurface
and stream, most notably that the surface water course is modeled as an infinitely long straight
line with zero drawdown, the stream completely penetrates a homogeneous infinitely extensive
aquifer, and over time water pumped from the well changes from coming completely out of
aquifer storage to coming completely from the river. In other words, there is no recharge
supplied to the system besides that originating from the infinite supply of the stream. Because of
these assumptions, this approach may overestimate the actual amount of stream depletion
because there are other streams/canals/ditches, precipitation, applied water return flows, etc. that
play important roles in recharging the pumped aquifer.
4.2

Analytical Methods to Assess Potential Effect of Pumping on Streamflow

Under certain conditions, a relationship exists between a pumped well and the resulting depletion
of a nearby stream due to pumping. Glover and Balmer (1954) published an equation based on
Theis’s mathematical analysis of transient stream depletion from pumping. The Theis analysis
was modeled according to the schematic in Figure 4.1 where there is a stream (left portion of the
schematic) which fully penetrates the aquifer in which the well is located.
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Figure 4.1 Theis/Glover-Balmer (1954) Stream Depletion
Conceptual Model
Theis’s method involved an integral equation to be evaluated with an infinite-series
approximation, while Glover and Balmer (1954) utilized the complementary error function,
erfc 1, to solve the equation, now commonly referred to as the “Glover equation”:

 l 2S 
∆Q

= erfc


Qw
 4tT 

(1)

The Glover equation relates the stream depletion rate, ΔQ, to the aquifer pumping rate in a well,
Qw, located a perpendicular distance l to the nearby stream, as a function of aquifer properties (S
- storativity and T - transmissivity) and time, t. Integrating Equation (1) in closed form yields the
following equation:

 l2

 − l2 
v
l
l

 
 2 

= 
+ 1erfc
−

 exp
Qwt  2tT / S
 4tT / S   4tT / S  π 

 4tT / S 

(2)

Equation (2) relates the cumulative stream depletion volume, v, to the cumulative pumped
volume, Qwt (Jenkins, 1968; Miller et al., 2007). The assumptions made for this analysis are
listed here (Jenkins, 1968, Miller et al., 2007, Langstaff, 2006):
1. Transmissivity, T, does not change with time, therefore groundwater level drawdown is
considered to be negligible when compared to the saturated thickness in an unconfined
aquifer and groundwater flow is horizontal.

1

The complementary error function, erfc(x), is the approximation, widely accepted and applied throughout
2 ∞ −𝑡𝑡 2
𝑑𝑑𝑑𝑑, which
applications of physics, used to solve some forms of the integral of the natural exponent, e.g.,
∫ 𝑒𝑒
√𝜋𝜋 𝑥𝑥
includes the integral form of the equation for groundwater flow as a function of drawdown and time applied by
Glover and Balmer (1954).
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2. The temperature of the stream is constant and equal to the temperature of the
groundwater so there are no viscosity differences.
3. The aquifer is isotropic, semi-infinite in areal extent, and homogeneous.
4. The aquifer is bounded on one side by a stream which is assumed to be infinitely long
and straight and fully penetrates the entire thickness of the aquifer. The streambed
coincides with the confining bed at the bottom of the aquifer and water flows between the
stream and the aquifer through the stream bank (no clogging).
5. The potentiometric surface is initially horizontal.
6. The stream stage maintains a constant height.
7. The pumping well fully penetrates the entire aquifer thickness.
8. The pumping rate is steady during any period of pumping.
9. Water is released instantaneously from storage.
10. Water pumped from the well initially comes from storage in the aquifer and then from the
stream; as the pumping time increases and approaches infinity, all of the well discharge
comes from the stream (no other source of recharge).
Several of these assumptions may not be valid for conditions in Napa County, due to the
following reasons:
•
•
•
•

•
•

•

The hydrogeology is very complex and the aquifer system is heterogeneous;
Most existing wells likely do not fully penetrate the entire aquifer thickness;
The Napa River and its tributaries do not fully penetrate the entire aquifer thickness;
The streambed and banks of the Napa River do not have the same water transmitting
capability (transmissivity) as the surrounding aquifer materials, which may be further
clogged with finer-grained material over time, decreasing the hydraulic conductivity of
the streambed;
The geometry of the Napa River along the main Napa Valley Floor is not infinitely long
or straight;
The river is not the aquifer’s sole source for recharge because there are other sources,
including irrigation, precipitation, applied water return flows, and subsurface
groundwater inflow that play important roles in the recharge of the aquifer underlying the
main Napa Valley Floor. Thus, groundwater pumped from wells near the river does not
entirely originate from the Napa River, as the Glover-Balmer approach assumes;
There are interactions between wells.

It should also be noted that if large-capacity wells are located close to a stream, and streambed
permeability is lower than aquifer permeability, the water table may be drawn down below the
bottom of the streambed. This will result in a disconnection between the stream and the well, and
the stream depletion would be a function of streambed permeability, the area of the streambed,
the temperature of the water, and the stage of the stream, making the Glover-Balmer approach
not applicable for those wells.
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The limitations to using the Glover-Balmer approach are numerous; and, because of these
limitations when this approach is applied to the Napa Valley Floor, the results of stream
depletion will be overestimated and will over-simplify the groundwater/surface water
relationship at potential well sites analyzed by this method. Another documented approach to
solving the stream depletion problem was put forth by Hantush (1965). This approach utilizes an
impedance between the stream and pumped well, which can be used to simulate the effect the
streambed has on stream depletion (Figure 4.2):

Streambed

Stream
Channel

Well

Aquifer

Impermeable
Geologic Unit

Figure 4.2. Hantush (1965) Stream Depletion model
Hantush (1965) was the first to develop a solution that accounted for resistance to flow at the
stream/aquifer boundary due to streambed materials having a lower hydraulic conductivity than
the aquifer (Barlow and Leake, 2012). The Hantush (1965) method has most of the same
assumptions described above for the Glover-Balmer approach, except that instead of assuming
that the bed of the stream has the same properties as the aquifer, Hantush allows for the
assignment of a distinct conductivity value for the streambed. One of the assumptions of the
Hantush method is that the hydraulic conductivity of the streambed (K’) must be considerably
smaller than that of the aquifer, so that flow through the bank is mainly in the horizontal
direction and the storage capacity of the bank is insignificant (Hantush, 1965). The Hantush
(1965) solution is given by the following equation (Hunt, 1999):
2

 Sl 2 
∆Q
 − exp Tt + l erfc Tt + Sl
= erfc
2
 SL2
 4Tt 
L
Qw
4Tt
 SL









(3)

Where ΔQ represents the stream depletion rate; Qw represents the pumping rate in the well a
distance l away from the river; T and S are the transmissivity and storage terms of the aquifer; t is
time; and L is a streambed leakance term that has dimensions of length and is defined as a
combination of the aquifer hydraulic conductivity (K), the hydraulic conductivity of the
streambed (K’), and the thickness of the semi-pervious layer (streambed) (b’):
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L=

K
b'
K'

(4)

The first term in Equation (3) is equivalent to Equation (1), and the second piece of Equation (3)
reduces the resulting overall proportion of stream depletion to well pumpage. Also, as the
streambed leakance term (L) goes to zero (by reducing the streambed thickness to zero while
maintaining a fixed value of K/K’, for example), Equation (3) reduces to Equation (1). Although
the Hantush method incorporates the assumptions described above for the Glover-Balmer
method, it better represents actual conditions near the Napa River because of the addition of the
term for the naturally occurring impedance between the river and a proposed well. The Hantush
method is therefore considered more appropriate for purposes of the initial screening analysis on
proposed wells in Napa County near surface water courses.
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5 Scenarios to Assess Potential Pumping Effects on Surface Water
Stream depletion due to groundwater pumping was evaluated using the methods described above
for a range of scenarios representative of conditions in Napa County. The scenarios were created
specifically to evaluate the effects of groundwater pumping on streamflow rates over the six
month period from April through September, which is characterized by normally low
streamflows, reduced average annual precipitation, and reduced recharge to the shallow aquifer
systems considered here (LSCE and MBK, 2013).
Table 5.1 presents the scenarios based on the arrangement of four variables: pumping rate,
pumping duration, distance between the well and surface water course, and aquifer hydraulic
conductivity. Irrigation wells and domestic wells were simulated separately in the scenarios,
according to differences in pumping duration and pumping rates associated with each well type.
The domestic well pumping rate of 89.5 ft3/day is the average daily pumping rate equivalent to a
per residence annual demand of 0.75 acre-feet/year, which is the upper bound of residential
water use estimated in the Napa County Draft Water Availability Analysis Policy Report (2013).
Irrigation well pumping rates are based on a demand of 5 gallons per vine per week for a
vineyard planted to 1,555 vines per acre, as described by Cooper et al. (2012). A pumping rate
of 6,160 ft3/day is sufficient to supply 40 acres of vines at that planting density with a pump
producing 32.3 gpm in continuous operation. A pumping rate of 48,125 ft3/day sufficient to
supply approximately 320 acres of vineyard at the 1,550 vines per acre planting density with a
pump producing 250 gpm in continuous operation. These pumping rates represent reasonable
bounds for possible well permit applicants based on a review of over 1,300 driller’s logs for
wells drilled in Napa County, as described by LSCE and MBK (2013). A steady pumping rate is
one of the assumptions of the Hantush method. Accordingly, the pumping rate is calculated
based on the total water demand over the period of the scenario and assumes continuous
operation. The Hantush method does not account for cyclical pumping during which
groundwater levels would recover; nor does it account for stream depletion after pumping stops
or the overlapping effects of multiple pumping events (i.e., the superposition of multiple stress
periods).
The durations of pumping for each well type, domestic and irrigation, are representative of two
conditions with respect to the simulated surface water course: a water course continuously
connected throughout the annual dry season and a water course in connection with the alluvial
aquifer for only a portion of the annual dry season. For the first condition, an irrigation well was
simulated over a 140-day pumping period spanning from the third week of May to the end of
September, according to the irrigation schedule applied by the University of California
Cooperative Extension for a study of winegrape production costs in Napa County (Cooper et al.,
2012). A domestic well was simulated over a 183-day pumping period lasting from April 1
through September 30. For the second condition, an irrigation well was simulated over a 70-day
pumping period, and a domestic well was simulated over a 122-day pumping period. These
shorter pumping durations produce lower estimates of streamflow depletion rates but represent
limitations that should be applied to the Hantush method in cases where the surface water course
of interest does not maintain surface flow throughout the dry season.
These scenarios are presented as example applications of the Hantush method for representative
conditions in Napa County. The variables, input parameters, and results presented here are valid
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only for the scenarios tested and should not be construed to represent all possible proposed
projects in the future. Accurate characterization of aquifer parameters, surface water course
parameters, proposed well location, pumping rate, and pumping duration will be required in
order to appropriately apply the Hantush method on a case-by-case basis.
5.1

Input Parameters

In order to implement the scenarios described in Table 5.1 a set of input parameters were
compiled to represent the physical properties of the alluvial aquifer system and surface water
course. Table 5.2 summarizes these input parameters used for the domestic well and irrigation
well scenarios. Aquifer and streambed parameters applied for these simulations were derived
from published sources, where available, and estimated values. Streambed conductivity (K’) and
streambed thickness (b’) values used were based on estimates for those parameters based on
knowledge of thalweg slopes and local alluvium lithology (LSCE and MBK, 2013) and
published hydraulic conductivity values for similar sediments (Domenico and Schwartz, 1990).
Specific yield, the aquifer storage coefficient (S), is the volumetric ratio of water that can be
drained from a unit volume of aquifer materials and was determined by Kunkel and Upson
(1960) based on a review of lithology reported on driller’s logs in Napa Valley. Aquifer
thickness (b) was set at 200 feet in accordance with the review of driller’s logs by LSCE and
MBK (2013), Faye (1973), and Kunkel and Upson (1960). Aquifer transmissivity (T) varied
according to the range of hydraulic conductivity values applied, where transmissivity is defined
as the capacity of the aquifer to transmit water across its entire thickness, calculated as the
product of the aquifer hydraulic conductivity and the aquifer thickness (e.g., T=Kb, for an
isotropic aquifer).
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Table 5.1: Napa County Stream Depletion Scenarios

Well Type

Pumping
Rate1,2
(ft3/day)

Distance from surface water channel
Pumping Duration3 (days)

Domestic
Domestic
Domestic
Domestic

89.5
89.5
89.5
89.5

183/122
183/122
183/122
183/122

500 ft
high K4
moderate K
low K
very low K

1000 ft
high K
moderate K
low K
very low K

1500 ft
high K
moderate K
low K
very low K

Irrigation

6,160

140/70

high K

high K

high K

Irrigation

6,160

140/70

moderate K

moderate K

moderate K

Irrigation

6,160

140/70

low K

low K

low K

Irrigation

6,160

140/70

very low K

very low K

very low K

Irrigation

48,152

140/70

high K

high K

high K

Irrigation

48,152

140/70

moderate K

moderate K

moderate K

Irrigation

48,152

140/70

low K

low K

low K

Irrigation
48,152
140/70
very low K
very low K
very low K
1
Domestic well pumping rate of 89.5 ft3/day is the average daily pumping rate equivalent to a per residence annual demand of 0.75 acre-feet/year, which is the
upper bound of residential water use estimated in the Napa County Draft Water Availability Analysis Policy Report (2013).
2
Irrigation well pumping rates are based on a demand of 5 gal/vine/week for a vineyard planted at 1,555 vines/acre, as described by Cooper et al. (2012). A rate
of 6,160 ft3/day is sufficient to supply 40 acres of vines at that planting density with a pump producing 32.3 gpm in continuous operation. A pumping rate of
48,125 ft3/day sufficient to supply approximately 320 acres of vineyard at the 1,550 vines per acre planting density with a pump producing 250 gpm in
continuous operation. These pumping rates represent reasonable bounds for possible well permit applicants based a review of over 1,300 driller’s logs from well
drilled in Napa County, as described by LSCE and MBK (2013).
3
Pumping durations represent the temporal extent of pumping in relation to a perennial water course over a six-month dry season (183 days of domestic well
pumping) or a 20 week irrigation season (140 days of irrigation pumping) and the temporal extent of pumping in relation to a seasonal water course with a
direct connection to the aquifer maintained through the end of July (122 days of domestic well pumping) or half of the 20-week irrigation season (70 days of
irrigation pumping), as discussed in Section 5.0.
4
Aquifer hydraulic conductivity (K) class (see Table 5.3 below)

LUHDORFF & SCALMANINI, CONSULTING ENGINEERS

17

Table 5.2: Input Parameters for Stream Depletion Scenarios
Parameter

Units

Value

Description

S

%

6

aquifer storage
coefficient, e.g.,
specific yield for
unconfined aquifers

b

ft

200

aquifer thickness

K'

ft/day

0.02

streambed hydraulic
conductivity

b'

ft

4

streambed thickness

Source

Kunkel and Upson (1960)
Kunkel and Upson (1960), Faye (1973),
LSCE and MBK (2013)
LSCE estimate based on knowledge of
thalweg slopes and local alluvium
lithology, described in LSCE and MBK
(2013)
LSCE estimate based on knowledge of
thalweg slopes and local alluvium
lithology, described in LSCE and MBK
(2013)

Table 5.3 presents the aquifer hydraulic conductivity (K) values applied for each scenario.
Hydraulic conductivity is a spatially-variable measure of an aquifer’s ability to transmit water
under saturated conditions. Faye (1973) described and mapped hydraulic conductivity values for
the saturated alluvial sediments of Napa Valley based on a review of driller’s logs for wells
completed prior to the early 1970s. Subsequently, a description of alluvium lithology and well
yields for wells drilled through 2011 were included in the report Updated Hydrogeologic
Conceptualization and Characterization of Conditions (LSCE and MBK, 2013). Figure 5.1
presents a range of aquifer hydraulic conductivity values developed by LSCE for the portion of
Napa Valley addressed by those two investigations. The lowest values from each range were
selected for application in the scenarios to provide a cautious estimate of the potential
contribution to flow from the simulated well by the aquifer relative to the surface water course.
Each hydraulic conductivity value was converted to a corresponding aquifer transmissivity value
for use in the Hantush (1965) analytical model, calculated as the product of the aquifer thickness
and its hydraulic conductivity.
The hydraulic conductivity values presented in Table 5.3 are for unconsolidated alluvial
sediments. Consolidated sediments have significantly lower hydraulic conductivities (e.g.,
approximately 10-4 ft/day for igneous and metamorphic rocks and approximately 10-2 to 10-3
ft/day for laminated sandstone, shale and mudstone). Scenarios representative of an
unconsolidated alluvial aquifer were developed for this analysis in order to more accurately
reflect groundwater conditions in the Napa Valley where groundwater and surface water
interaction is likely to occur.

LUHDORFF & SCALMANINI, CONSULTING ENGINEERS

18

Table 5.3: Shallow Aquifer Hydraulic Conductivity Variables

Aquifer
Hydraulic
Conductivity Class

Example
Lithologic
Materials
Related to
Conductivity
Classes

Aquifer
Hydraulic
Conductivity
Range (ft/day)

Aquifer
Hydraulic
Conductivity
Scenario Value
(ft/day)

Aquifer
Transmissivity
(ft2/day,
calculated)

High

Sand and
gravel

80 - 140

80

16,000

Moderate

Fine sand to
sand

50 - 80

50

10,000

Low

Fine sand

30 - 50

30

6,000

Very Low

Silt, clay and
mixtures of
silt, clay and
sand

0.5 - 30

0.5

100

Input parameters may be refined as more aquifer-specific and streambed-specific information
becomes available from testing of new wells (i.e., those subject to testing requirements) or
geotechnical analysis of streambed conditions.
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6 Results
Scenario results are considered measurable for streamflow depletion rates greater than or equal
to 0.01 ft3/s, which is the practical extent of precision available from streamflow monitoring
equipment. 2 Although some scenario results indicate streamflow depletion at amounts that are
measurable, a significance threshold has not been developed. Specific project settings and
conditions may result in different significance thresholds. Tables 6.1a and 6.2a present the
results for scenarios addressing surface water courses with perennial streamflows, while Tables
6.1b and 6.2b present the results for scenarios addressing surface water courses with seasonal
streamflows. Tables 6.1a and 6.1b present the calculated rate at which flow is removed from
the simulated surface water channel, the streamflow depletion rate, at the end of each scenario as
a result of groundwater pumping. Table 6.2a and 6.2b present the streamflow depletion rate as a
proportion of the simulated well pumping rate.
It is important to note that the streamflow depletion rates considered by the Hantush method are
not equivalent to the rate at which the simulated well produces water that originates in the
simulated surface water channel. Instead, depleted streamflow is that which is removed from the
surface water channel into the aquifer in response to the pumping stress of the well on the
aquifer. Thus, a well can produce streamflow depletion before it actually produces water that
originated in a surface water channel.
Both sets of results indicate that, for a given aquifer hydraulic conductivity, the degree of
streamflow depletion induced by a well increases as the distance between the well and the
surface water channel decreases. This result is consistent with the conceptual design of the
Hantush method, whereby the simulated well can produce only water supplied by the aquifer or
the surface water course. None of the results for the domestic well scenarios produce a
streamflow depletion rate greater than or equal to 0.01 ft3/s, indicating that the effect of a
domestic well would be difficult to measure at distances greater than 500 feet from the surface
water channel for the pumping rate and durations simulated here. However, the irrigation well
scenarios show measurable streamflow depletions for all but the smallest hydraulic conductivity
values simulated here, see Table 6.1a. The high, moderate, and low hydraulic conductivity
values are generally representative of conditions near the axis of Napa Valley. At these hydraulic
conductivities, measurable streamflow depletion rates could occur for wells pumping at average
rates of 6,160 ft3/day up to 1500 feet away from the surface water channel. An irrigation well
average pumping rate of 48,125 ft3/day is shown, in these scenarios, to produce measurable
streamflow depletion rates at distances up to 1,500 feet for high, moderate, and low hydraulic
conductivities, respectively, see Table 6.1a. However, these results may over estimate actual
effects due to the increased likelihood that aquifer heterogeneity or sources of aquifer recharge
other than the simulated surface water channel would significantly reduce streamflow depletion
rates for such scenarios in ways that the Hantush method does not reflect.

2
Nationally, USGS surface-water data include more than 850,000 station years of time-series data that describe
stream levels, streamflow (discharge), reservoir and lake levels, surface-water quality, and rainfall. The data are
collected by automatic recorders and manual measurements at field installations across the Nation
(http://waterdata.usgs.gov/nwis/measurements and http://waterdata.usgs.gov/usa/nwis/sw). At low streamflows,
these data may be reported to 0.01 ft3/s.
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Table 6.1a: Streamflow Depletion Rate (ft3/s) in a Perennial Water Course at End of Pumping
Pumping
Aquifer
Distance from Surface Water Channel
Rate
Pumping
Hydraulic
3
Well Type (ft /day)
Days
Conductivity
500 feet
1000 feet
1500 feet
Domestic
Domestic
Domestic
Domestic

89.5
89.5
89.5
89.5

183
183
183
183

high
moderate
low
very low

0.0003
0.0004
0.0005
0.0005

0.0003
0.0004
0.0004
0.0002

0.0003
0.0003
0.0004
0.0000

Irrigation
Irrigation
Irrigation
Irrigation

6,160
6,160
6,160
6,160

140
140
140
140

high
moderate
low
very low

0.0201
0.0233
0.0269
0.0251

0.0186
0.0212
0.0238
0.0063

0.0172
0.0192
0.0209
0.0009

Irrigation
Irrigation
Irrigation
Irrigation

48,125
48,125
48,125
48,125

140
140
140
140

high
moderate
low
very low

0.1567
0.1821
0.2103
0.1964

0.1453
0.1656
0.1860
0.0490

0.1344
0.1499
0.1634
0.0072

Bold values indicate streamflow depletion rates that are measurable by standard streamflow monitoring equipment.
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Table 6.1b: Simulated Streamflow Depletion Rate (ft3/s) in a Seasonal Water Course at End of Pumping
Pumping
Aquifer
Distance from Surface Water Channel
Well
Rate
Pumping
Hydraulic
(ft3/day)
Type
Days
Conductivity
500 feet
1000 feet
1500 feet
Domestic
Domestic
Domestic
Domestic

89.5
89.5
89.5
89.5

122
122
122
122

high
moderate
low
very low

0.0003
0.0003
0.0004
0.0004

0.0003
0.0003
0.0003
0.0001

0.0002
0.0003
0.0003
0.0000

Irrigation
Irrigation
Irrigation

6,160
6,160
6,160

70
70
70

high
moderate
low

0.0158
0.0185
0.0215

Irrigation

6,160

70

very low

0.0159

0.0142
0.0162
0.0181
0.0018

0.0128
0.0141
0.0151
0.0001

Irrigation
Irrigation
Irrigation

48,125
48,125
48,125

70
70
70

high
moderate
low

0.1233
0.1442
0.1677

0.1112
0.1266
0.1415

Irrigation

48,125

70

very low

0.1243

0.0140

0.1000
0.1103
0.1180
0.0006

Bold values indicate streamflow depletion rates measurable by standard streamflow monitoring equipment.
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Table 6.2a: Proportion of Perennial Water Course Streamflow Depletion Rate to Well Pumping Rate at End of Pumping
Pumping
Aquifer
Distance from Surface Water Channel
Well
Rate
Pumping
Hydraulic
3
(ft /day)
Type
Days
Conductivity
500 feet
1000 feet
1500 feet
Domestic
Domestic
Domestic
Domestic

89.5
89.5
89.5
89.5

183
183
183
183

high
moderate
low
very low

0.33
0.38
0.44
0.45

0.31
0.35
0.40
0.16

0.29
0.33
0.36
0.04

Irrigation
Irrigation
Irrigation
Irrigation

6160
6160
6160
6160

140
140
140
140

high
moderate
low
very low

0.28
0.33
0.38
0.35

0.26
0.30
0.33
0.09

0.24
0.27
0.29
0.01

Irrigation
Irrigation
Irrigation
Irrigation

48125
48125
48125
48125

140
140
140
140

high
moderate
low
very low

0.28
0.33
0.38
0.35

0.26
0.30
0.33
0.09

0.24
0.27
0.29
0.01
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Table 6.2b: Proportion of Seasonal Water Course Streamflow Depletion Rate to Well Pumping Rate at End of Pumping
Pumping
Aquifer
Distance from Surface Water Channel
Well
Rate
Pumping
Hydraulic
3
(ft /day)
Type
Days
Conductivity
500 feet
1000 feet
1500 feet
Domestic
Domestic
Domestic
Domestic

89.5
89.5
89.5
89.5

122
122
122
122

high
moderate
low
very low

0.28
0.33
0.38
0.35

0.26
0.30
0.33
0.09

0.24
0.27
0.29
0.01

Irrigation
Irrigation
Irrigation
Irrigation

6160
6160
6160
6160

70
70
70
70

high
moderate
low
very low

0.22
0.26
0.30
0.22

0.20
0.23
0.25
0.03

0.18
0.20
0.21
0.00

Irrigation
Irrigation
Irrigation
Irrigation

48125
48125
48125
48125

70
70
70
70

high
moderate
low
very low

0.22
0.26
0.30
0.22

0.20
0.23
0.25
0.03

0.18
0.20
0.21
0.00
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7 Recommended Criteria
This Technical Memorandum has been prepared to facilitate Napa County’s evaluations of
proposed groundwater extractions near to surface water courses and the potential effects of such
pumping on streamflows. The analytical method and the results of example scenarios can be
applied to proposed wells planned to be located on the Napa Valley Floor or elsewhere in small
valleys where unconsolidated alluvial deposits are present near surface water courses. Such
zones of susceptibility in the Napa Valley Floor excluding the MST subarea, are shown, based
on the latest available data, in Figure 7.1.
The recommended criteria offered here account for the combined interpretation of the surface
water and groundwater hydrology setting, see Section 3, and the analytical method scenario
results, see Section 5. The criteria seek to account for the extent of surface water courses
potentially susceptible to pumping effects along with the streamflow depletion results indicated
by the Hantush method scenarios. In some cases, criteria allow for siting wells within the
minimum distance to a surface water course at which measureable streamflow depletion is
predicted by the Hantush method.
Based on the results for the example scenarios with consideration for the hydrogeologic setting,
the following well siting and recommended construction criteria are shown in Tables 7.1, 7.2,
and 7.3. Table 7.1 recommends siting domestic wells 500 feet or farther away from surface
water channels, and only when the specified construction criteria are met. The scenario results,
see Tables 6.1 and 6.1b, show that a domestic well completed in unconsolidated deposits could
be sited closer to the surface water channel, if needed for exceptional circumstances and if an
exception is granted according to one or more of the circumstances listed below or for other
reasons. Although a very small amount of streamflow depletion is shown for all four domestic
well scenarios, the results are so low as to be immeasurable with common streamflow measuring
devices.
Scenario results for the relatively lower and relatively higher irrigation well pumping rates
indicate that a greater distance between the proposed well and surface water channel is warranted
in most cases, see Tables 6.1a and 6.1b. The criteria presented in Table 7.2 for an irrigation
well with a pumping capacity of up to 30 gpm recommend siting only wells encountering very
low hydraulic conductivity aquifer materials between 1000 feet and 1,500 feet of a surface water
channel, and only when the specified construction criteria are met. Irrigation wells of equivalent
pumping capacity but encountering low, moderate, or high hydraulic conductivity aquifer
materials are recommended to be sited at distances greater than 1,500 feet from a surface water
channel, and only when the specified construction criteria are met.
The scenario results presented in Section 6 indicate estimated measureable streamflow depletions
for distances up to 1,500 feet from the surface water channel. Conditions in Napa Valley suggest
that accurate simulations of streamflow depletion at distances greater than 1,500 feet are difficult
to obtain. At distances beyond 1,500 feet several aspects of the conceptual foundation, or
assumptions, underpinning the Hantush method are less likely to remain valid. These include the
assumption of no other source of recharge to the aquifer except the surface water channel, which
is likely not valid at greater distances due to the potential for subsurface groundwater flow to
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contribute to recharge in response to groundwater pumping. Another factor related to
applications of the Hantush method at distances greater than 1,500 feet in Napa Valley is that the
heterogeneity of the alluvial aquifer is likely to interrupt the hydraulic connection between the
surface water channel and the well.
The criteria presented in Table 7.3 recommend siting irrigation wells with a pumping capacity of
between 30 gpm and 250 gpm at distances greater than 1,500 feet from a surface water channel,
and only when the specified construction criteria are met.
Future applications of the Hantush method (as described in Section 4) to quantify the potential
effects of proposed projects involving groundwater pumping in the vicinity of a surface water
channel should include a site-specific consideration of the aquifer hydraulic conductivity.
Aquifer hydraulic conductivity is a spatially-variable aquifer property. Given the heterogeneity
in the Napa Valley alluvial aquifer system documented by LSCE and MBK (2013), accurate
determination of this parameter is important to the success of any analysis. The recommended
method for determining the aquifer hydraulic conductivity is by analyzing aquifer test data.
Aquifer test data are typically recorded by a well driller at the time of well construction and
included as part of the Well Completion Report submitted to the California Department of Water
Resources. However, a review of over 1,300 Well Completion Reports for wells drilled in Napa
Valley, excluding the MST subarea, through 2011 found that aquifer tests of sufficient quality to
calculate aquifer hydraulic conductivity are rarely performed (LSCE and MBK, 2013). If aquifer
test data are not available, an alternative source for aquifer hydraulic conductivity values would
include lithologic data reported for wells drilled in the vicinity of a proposed well interpreted
based on knowledge of the local hydrogeologic setting and published hydraulic conductivity
values for similar aquifer materials.
Tables 7.1, 7.2, and 7.3 also include recommendations for surface seal depths of 50 feet and the
depth to uppermost perforations in the well ranging from 100 to 150 feet. For domestic wells,
the depth of the uppermost perforation is recommended to be at least 100 feet deep. While the
analytical method does not take either of these well construction criteria into account, the
recommended criteria increase the likelihood of a less direct communication with the surface
water channel by influencing the primary flow path to the pumped well. With increased
pumping time, a stable mainly radial flow pattern is established (Todd and Mays, 2005).
Accordingly, as the depth of the perforated interval increases, a given well is less likely to fully
penetrate the aquifer and, as a result, will derive more flow from below the depth of the surface
water channel and from deeper portions of the aquifer not directly connected with the surface
water channel.
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Table 7.1: Recommended Well Siting and Construction Criteria; Domestic Wells (i.e., less than
10 gpm) Planned to be Constructed in Unconsolidated Deposits in the Upper Part of the Aquifer
System (Unconfined Aquifer Conditions)
Well
Type

Aquifer
Hydraulic
Conductivity

Distance from
Surface Water Channel
500 feet

1000 feet

1500 feet

Surface
Seal
Depth
(feet)

Depth of
Uppermost
Perforations
(feet)

Domestic

High

✓

✓

✓

50

100

Domestic

Moderate

✓

✓

✓

50

100

Domestic

Low

✓

✓

✓

50

100

Domestic

Very Low

✓

✓

✓

50

100

Table 7.2: Recommended Well Siting and Construction Criteria; Irrigation Wells (Relatively
Lower Pumping Rates, i.e., between 10 gpm and 30 gpm) Planned to be Constructed in
Unconsolidated Deposits in the Upper Part of the Aquifer System (Unconfined Aquifer
Conditions)
Well
Type

Aquifer
Hydraulic
Conductivity

Distance from
Surface Water Channel
500 feet

1000 feet

1500 feet

Surface
Seal
Depth
(feet)

Depth of
Uppermost
Perforations
(feet)

Irrigation

High

✓

50

150

Irrigation

Moderate

✓

50

150

Irrigation

Low

✓

50

100

Irrigation

Very Low

✓

50

100

✓

See section on circumstances for exceptions.
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Table 7.3: Recommended Well Siting and Construction Criteria; Irrigation Wells (Relatively
Higher Pumping Rates, e.g., from 30 gpm to 250 gpm) Planned to be Constructed in
Unconsolidated Deposits in the Upper Part of the Aquifer System (Unconfined Aquifer
Conditions)
Well
Type

Aquifer
Hydraulic
Conductivity

Distance from
Surface Water Channel
500 ft

1000 feet

1500 feet

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

Irrigation

High

✓

50

150

Irrigation

Moderate

✓

50

150

Irrigation

Low

✓

50

100

Irrigation

Very Low

✓

50

100

See section on circumstances for exceptions.

7.1

Circumstances for Exceptions to Recommended Criteria

Exceptions to the recommended criteria may be considered where it can be shown that a
proposed well will have a sufficient geologic or hydrologic separation from the surface water
channel that would prevent the well from causing as much streamflow depletion as would be
expected at the minimum distance specified by the criteria. The California Department of Water
Resources (DWR) and U.S. Bureau of Reclamation (USBR) allow for similar exceptions when
considering the potential effect on surface water flows of groundwater pumping proposed for
water transfers involving groundwater substitution pumping in the Sacramento Valley. Some
example circumstances for exceptions to the stated criteria (based on DWR and USBR, 2013)
include:
•

Sufficient information, including site-specific geologic or hydrologic data, is provided to
demonstrate that the well does not have significant hydraulic connection to the surface
water system;

•

The well’s uppermost perforations are planned to be deeper than recommended and there
is demonstration of low permeability deposits overlying the zone from which extraction
is proposed to occur (i.e., a confining unit at least 20 feet thick exists above the depth of
the uppermost perforation). In this case a somewhat lesser distance from the surface
channel may be considered, depending on the well type and planned well operations;

•

If the well’s uppermost perforations are planned to be shallower than recommended and
there is demonstration of low permeability deposits overlying the zone from which
extraction is proposed to occur (i.e., a confining unit at least 40 feet thick exists above the
depth of the uppermost perforation). In this case a somewhat lesser distance from the
surface channel may be considered, depending on the well type and planned well
operations;

•

If the proposed well is an irrigation well and the criteria call for the uppermost
perforations to be located no shallower than 150 feet deep, the perforations may be
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shallower (e.g., 100 feet deep), if there is a total of at least 50 percent fine-grained
materials in the interval above 100 feet below ground surface (bgs), and at least one finegrained layer that exceeds 40 feet in thickness in the interval above 100 feet bgs.
Other circumstances for exceptions also may be present.
Wells proposed to be sited or constructed in a way that does not conform to the recommended
criteria should be evaluated in a site-specific manner in order to consider the potential
acceptability of one or more of these possible exceptions or other possible exceptions 3. This
review would include an evaluation of site-specific hydrogeologic data to address whether
conditions at the site would provide the geologic or hydrologic separation necessary to prevent
the streamflow depletion shown in the scenario results presented here. Sources of site-specific
data would include Well Completion Reports (i.e., drillers’ logs) for any existing wells in the
vicinity of the proposed well, water level data collected at wells in the vicinity of the proposed
well (if the details of those wells’ construction are known), and any geologic data collected in the
area, including data pertaining to the surface water channel. If these data are available and
sufficient to indicate that the proposed well could achieve hydraulic separation from the surface
water channel then one or more of the exceptions described above, or some other exceptions,
may be applicable.
If available data regarding the hydrogeologic conditions in the vicinity of the proposed well are
not sufficient to demonstrate the suitability of any of the exceptions described above, or some
other exception, then a more detailed evaluation of the proposed well, hydrogeologic conditions,
and surface water channel would be warranted. A more detailed evaluation would also be
appropriate if the proposed well would be designed and constructed to operate beyond the
pumping rates simulated in the scenarios presented in this Technical Memorandum. A process to
address these more detailed evaluations is available in the Napa County Draft Water Availability
Analysis Policy Report.

3

Additionally, wells proposed to be constructed and outfitted to produce water at a rate in excess of the rates
considered by the scenarios developed in Section 5 of this document should not be considered to be represented by
the scenarios presented in this document and should be reviewed further.
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8 Summary and Recommendations
The analytical method used in this Technical Memorandum involves assumptions and results that
probably over estimate the actual effects of well pumping on streamflows. For this reason, the
approaches described in this Technical Memorandum are considered an appropriate level of
initial screening for discretionary projects for which one of the scenarios examined herein is
applicable. Potential circumstances may apply under which exceptions to the recommended well
siting and construction criteria are also presented. For more regional analysis, i.e., basinwide
analysis of multiple wells pumping simultaneously, numerical modeling methods are
recommended (LSCE and MBK, 2013).
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Figure 3.2
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Figure 3.4
Perennial Surface Water Courses
and Alluvium Facies in Napa Valley Floor
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Introduction
This guide is intended to make private well ownership a little easier. It is designed to:
•
•
•

Alert private well owners to the potential for contamination and the need for water quality
testing;
Introduce well owners to the basics of proper well construction, destruction and maintenance;
Inform well owners of their responsibilities in Napa County.

Nearly half of all water used in Napa County comes from below the Napa Valley floor, where layers of
sand and gravel provide a natural reservoir for water in underground aquifers. In addition to being an
extraordinary storage facility, the groundwater basin also serves as an inexpensive and efficient water
treatment and distribution system. The groundwater basin provides natural treatment and filtration as
water percolates through the soil and rock. It also transmits large quantities of water over long distances
without the need for tanks, pipes and pumping plants.
The thousands of water supply wells that draw water from
the county’s groundwater basins have traditionally
produced very high quality drinking water. However, our
drinking water aquifers can be threatened by toxic
chemicals from accidental spills, leaking underground
storage tanks, misuse or improper application of chemicals
on the land, as well as biological pathogens from sewers,
septic systems and confined animal facilities. These
contaminants can find their way through the natural
protective layers of clay and silt and into our drinking
water aquifers. This problem can be intensified by the presence of improperly constructed wells,
abandoned wells, or wells located too near a potential contaminant source, such as a septic system.
These wells can act as vertical pathways, allowing chemicals and pathogens on the surface or in shallow
aquifers to migrate into our deep drinking water aquifers. To help control and prevent the
contamination of our groundwater basins and protect public health, the cooperation of private well
owners is needed. This guide is intended to help you, and help all of us protect our groundwater
resources and our health.
This publication is meant only as a guide. We do not claim that the recommendations made here will
work in every situation, or that we have covered every possible scenario or contaminant. Any reference
to trade names and companies does not constitute an endorsement.
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Well Owner Responsibilities
Why should I protect groundwater?
Groundwater moves very slowly, often only a few feet per year. Because it moves so slowly, once it
becomes polluted, it can take decades or longer for it to be naturally flushed clean. Manually cleaning
pollutants out of groundwater can be extremely costly and difficult. Often, the only solution is to find a
new source of water.
To protect public health and maintain the high quality of our drinking water aquifers, well owners are
required to adhere to various state and local laws relating to wells. In general, well owners are required
to:
•

•

•

•
•

For most well owners, groundwater is
Obtain permits from the Napa County Planning
their only source of water and should,
Building and Environmental Services Department
therefore, be protected.
before any well construction, destruction, or
modification.
Complete any well construction, destruction, or modification according to Napa County
regulations and state well standards. Wells must be constructed so that they do not allow poor
quality surface water or water from the shallow aquifers to migrate into drinking water aquifers.
Specific well construction practices must be followed to ensure that wells are constructed
properly. Note: all well construction, destruction, or modification activities must be completed
by a licensed well contractor.
Properly maintain the well so that it remains in compliance with Napa County and state well
standards. Wells must be maintained so that they do not allow the introduction of surface
waters or other materials into them through improperly sealed well casings or gravel
fill/sounding tubes. Wells must be secured so that children and animals cannot enter them.
If required, file appropriate water usage reports with Napa County.
Properly destroy any wells that are abandoned or not being used. When no longer in use, wells
must be destroyed so that they can never act as vertical conduits or endanger public health.

For more information on your responsibilities as a well owner, contact the Napa County Planning,
Building and Environmental Services Department at:
(707) 253-4417 or visit: http://www.countyofnapa.org/PBES/Environmental
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Well Construction
The typical domestic well in Napa County
is constructed by drilling a hole in the
ground to a depth of 100 to 300 feet. As
the well driller is drilling the hole, the type
and depth of materials that the bit passes
through are noted. This information is
recorded on the driller log, which is
submitted to the permitting agency and
provided to the well owner by their
drilling contractor.
The well is constructed once the driller
finds layers of sand or gravel that produce
enough water to meet the well owner’s
needs. These water producing layers are
called aquifers. To construct the well, the
driller installs a strip of plastic or steel pipe
called the well casing into the hole. The
well casing keeps the hole from collapsing
and allows pumping equipment to be
installed. Regulation requires that the well
casing must have a diameter at least four
inches smaller than the diameter of the
hole.
Where the hole intersects the best water
producing layers (the sand and gravel
aquifers), the driller installs well casing
that has thin cuts, or perforations. This
portion of the well is called the well screen. The well screen allows water to pass into the casing, but
keeps out sand and gravel. Where the hole intersects layers of clay or fine silt (layers that don’t typically
produce significant quantities of water), the driller installs un-perforated pipe called blank casing.
To keep fine sand, silt and clay from entering the well screen, the driller installs a sand and gravel mix
called the filter pack into the space between the casing and the hole. To protect the water quality in the
deeper drinking water aquifers from lesser quality surface water and shallow aquifer water, the driller
also installs a concrete or cement seal (annular or sanitary seal) between the blank casing and the hole.
In Napa County, the minimum concrete or cement seal depth is 20 feet or at least two feet into the first
impervious layer, whichever is greater. In the case of a shallow water well where no water-bearing
stratum is encountered below 20 feet, the seal shall extend to a minimum depth of 10 feet. For water
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wells which will serve a public water system, the seal shall extend to a minimum depth of 50 feet or two
feet into impervious soil, whichever is greater.
The well seal extends to the surface of the ground,
Your well is a direct connection
where it is incorporated into a concrete pad around the
between you and your water supply.
well casing. These surface features are called the
wellhead. At the wellhead, the casing extends at least one foot above the ground surface and is securely
capped to prevent anything, including surface water, from entering the well. The concrete pad is sloped
away from the casing to protect the well from damage and surface water contamination.

Maintenance
A poorly maintained well can lead to a variety of problems including poor water quality and reductions
in the amount of water your well can produce. To minimize these potential problems, a well
maintenance program is an important part of a well owner’s responsibilities.
Inspect your well head
Get in the habit of doing a visual check on your well at least once a year. More often is better. Below are
some of the things to look for when inspecting your well.

1. Look for openings that insects, rodents, water, or anything else can enter. Cap, seal, or
otherwise plug them.
2. Look for cracks in the concrete pad that would allow water, and any contaminants it may be
carrying, to enter the well casing and down into your drinking water aquifer. Seal cracks, or repour a new concrete pad.
3. If water is flowing out the top of the well, call a licensed well contractor to stop the flow. If
water can leak out, contaminants can seep in (not to mention a waste of water).
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4. Remove weeds, leaves, and other debris from around your well. These can create great homes
for rodents and other pests. Do not use herbicides or any other chemical near the well.
5. Make sure the ground slopes away from your well, and that your well casing extends at least
one foot above the ground to ensure that surface water does not collect or flow near the well.
6. If you have an inactive well, turn the pump on several times during the year to make sure that
everything is functioning properly. Inspect and maintain your inactive well following the same
guidelines as an active well. If you plan to never use the well again, you are legally required to
properly destroy it. Properly destroying the well will prevent it from becoming an accidental
pathway for contamination into the groundwater utilized by your active well, and other nearby
wells.
Maintain complete well records
You should work with your water well and/or pump contractor to establish inspection and routine
maintenance schedules based on the specific characteristics of your well and water supply needs.
Complete well records should include:
1. The driller log (well completion report) - This document
Effective maintenance begins
describes the construction of the well—how deep it is, from
with complete records on the
what depth it draws water (the perforated interval) and the
construction, testing and
soil types encountered while drilling. This information is
maintenance of your well.
important to help troubleshoot problems should they arise.
The drilling contractor should provide you with a copy of the
driller log following completion of the well construction and testing. If you do not have a copy of
the driller log (well completion report), it may be available from state or local records. Visit:
http://www.water.ca.gov/groundwater/wells/well_completion_reports.cfm to learn how to
obtain the record for your well, or check with Napa County Planning, Building and
Environmental Services Department, (707) 253-4417.
2. Pump test data - The pump test provides an estimate on how much water the well can produce.
This information is also useful to assess well performance as the well ages.
3. Distribution map - Draw a map showing the location of all the buried water pipes connected to
the well. If you share a well with adjacent properties, it is a good idea to have a map of all the
plumbing on your neighbors’ properties as well. This information can be invaluable as the
properties change hands and repairs to be made or as new wells are added.
4. The physical location of the well - Measure the distance to the well from permanent structures
and property lines (e.g. the centerline of the road or corner of the house).
5. Maintenance records - Record whenever you have maintenance done, such as replacing the
pump or check valves. This is important information to keep track of how old the various
components are, and who repaired them last.
6. Water quality data - Keep all of your past water quality testing information in one place. By
comparing results from one year to the next you will be able to better detect changes which
may indicate potential problems and/or need for maintenance.
7. Disinfection history - If you disinfect your well, keep track of when, why and how it was done.
8

Deteriorating well performance
The typical causes of performance deterioration include:
The performance of all wells
mineral encrustation or biofouling (bacteriological
will deteriorate over time, but
encrustation) of the well screen, physical plugging of the well
proper well construction and
screen, filter pack and surrounding soils by fine particles,
maintenance can delay this
corrosion of the well casing and pump problems. Many of these
problem.
problems can be prevented by proper well design and
construction, pump sizing, operation and maintenance, or
preventative well maintenance. If addressed early-on, most well performance problems can be
corrected. To prevent or correct performance problems, you should work with your licensed water well
and/or pump contractor.
Well destruction
Because unused, abandoned wells can act as pathways that allow poor quality surface water or shallow
groundwater to move into deeper drinking water aquifers, it is very important that they are properly
destroyed. This is especially true if other water supply wells are operating in the area. When a well is
being used in the vicinity of an abandoned well, the pumping activity in the operating well can actually
pull poor quality water down the abandoned well, into the drinking water aquifers, and then into the
operating well.
Any well that is no longer being
used for its intended purpose is
required by law to be properly
destroyed.

To eliminate these vertical pathways for contaminant migration,
abandoned wells must be properly destroyed. As with all well
construction, modification or destruction, work must be
completed by a licensed contractor and under permit from Napa
County Planning, Building and Environmental Services Department,
(707) 253-4417.

Water Quality Protection
Create a zone of protection around your well
Contaminants can flow down your well as easily as water flows up it. The farther away the contaminants
are, the more opportunity for filtration. Create a circle at least 50 feet in diameter around your well
where you don’t store, mix, spray, spill, bury or dump anything that you don’t want to drink. Don’t
forget to look out for your neighbor’s well if it is near your property line. Any contamination in your
neighbor’s well can travel into your well.
Some activities legally require more than a 50-foot zone of protection. In most cases, septic tanks, leach
fields and animal enclosures need to be at least 100 feet away from any well to ensure that no waste
products reach your drinking water. There are many activities that do not have formal, legal setback
requirements, but require the use of commons sense. For example, don’t tie your dog or goat to the
well structure - not only do you risk breaking the casing, piping or electrical connections, you risk
contamination from urine and feces.
9

Well Setback Distances

*legally required setback

Inspect your wellhead on a regular basis
It is very important to keep any foreign materials, including
surface water, out of your well. Therefore, it is important
that your well is free from openings and that your concrete
well pad is structurally sound. Your well should be
inspected annually to be sure that there are no openings in
the wellhead or cracks in the well pad. Any openings or
cracks should be secured or sealed. Refer to the Well
Construction and Well Maintenance section titled “Inspect
Your Wellhead” for more information on how to complete a
simple inspection.
Protect the well structure
Many well repairs can be very costly, so it pays to protect your well from any physical damage. The
safest way to protect your well from being damaged or lost is to build a small structure or fence around
it. Keep in mind that you will need easy access to the well for maintenance and repairs. If you don’t have
a structure around your well, then clearly mark it so when the weeds grow up in the spring, it doesn’t
become buried and lost. Lock the well enclosure to minimize the chance of vandalism.
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Maintain your septic system
A septic system consists of a tank and a leach or drain field. All the wastewater from inside the home
flows into the septic tank, which is composed of two compartments. The waste is deposited in the first
compartment where the solids settle to the bottom and the liquid and scum float on top. Bacteria and
other microorganisms break down the solid material. As the liquid separates from the solids, it
overflows into the second compartment where more separation and decomposition occur before it
flows into the leach/drain field. The leach/drain field is a network of perforated pipes within a trench of
washed drain rock buried about one to one and a half feet deep. The liquid waste flows out of the
perforated pipe, trickles into the drain rock and filters down through the soil where additional pollutants
are removed. By the time the wastewater is naturally cleansed and reaches the groundwater, few
impurities should remain.
If you have a septic system, keep in mind that whatever goes down the drain may find its way into your
drinking water. The required setback between your well and your septic system provides protection
against bacteria and viruses when it is working properly. However, this setback was not designed to
protect against things like photographic processing chemicals, hazardous art supplies, hazardous
household cleaners, paint and paint cleaners, automotive wastes, pesticides and other hazardous
chemicals that may not break down and filter out easily.
Septic Tank Maintenance
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Tips on septic system maintenance
1. Do not dump hazardous chemicals down the drain. If
Always keep in mind that you live
your drain is plugged try using boiling water or a drain
on top of your drinking water.
snake instead of chemical drain cleaners. Use less
toxic cleaning supplies whenever possible. Take all
hazardous chemicals to a hazardous waste drop-off for disposal. See the Resource Guide Section
in this guide for drop-off locations.
2. If you notice a sewage smell, continuously wet area in your yard, lush vegetation around the
septic tank or leach field, or liquid waste backing up through your drains, then something is not
working properly. Use a licensed septic tank inspector immediately.
3. Have your septic tank inspected and pumped every three to five years (more often if you have a
garbage disposal). If the solid waste in the tank builds up too high, it can flow into the leach
lines, plug them and cause your system to fail.
4. Keep the solids in your system to a minimum. Do not use your toilet as a garbage can. Food
wastes, feminine hygiene products and other household solids are better placed in the garbage
or compost.
5. Do not park or drive heavy equipment over your leach lines. This may compact the soil around
the lines and prevent adequate percolation of the liquid waste, causing your system to fail.
6. Do not plant trees near your leach line. Tree roots often seek out the moist environment inside
your leach lines and plug them, causing your system to fail.
7. If you have a dual leach field system, change the diversion valve setting once a year.

Water Quality Sampling and Testing
How do I protect the quality of my water?
The layer of earth between you and the water provides some protection from contamination, but it is
not perfect. The safest way to protect your water supply is to teach your family, friends and neighbors:
if you don’t want to drink it, don’t put it on or in the ground!
This section identifies ways to help protect the quality of your water.
As water travels over the surface of the land or through the ground, it dissolves naturally occurring
minerals and can pick up substances resulting from the presence of animals and human activity.
Contaminants that may be present include:
•
•

•

Microbial contaminants such as viruses and bacteria that come from sewage treatment plants,
septic systems, agricultural livestock operations and wildlife.
Inorganic containments, such as salts and metals, that can be naturally-occurring or result from
urban stormwater runoff, industrial or domestic wastewater discharges, animal facility waste
generation, mining, or farming.
Pesticides and herbicides that may come from a variety of sources such as urban stormwater
runoff, home owner and agricultural application, and septic systems.
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•

•

Organic chemical contaminants, including synthetic and volatile organic chemicals that are byproducts of industrial processes and petroleum production, and can also come from gas
stations, urban stormwater runoff, agricultural application, and septic systems.
Naturally occurring radioactive contaminants in our area.

Drinking water, including bottled water, may reasonably be expected to contain small amounts of some
contaminants. The presence of contaminants does not necessarily indicate that the water poses a health
risk. More information about contaminants and potential health effects can be obtained by visiting:
https://www.epa.gov/privatewells.
Some people may be more vulnerable to contaminants in drinking water than the general population.
Immuno-compromised individuals such as persons with cancer undergoing chemotherapy, those who
have undergone organ transplants, people with HIV/AIDS or other immune system disorders, some
elderly and infants, can be particularly at risk from infections. These people should seek advice from
their health care providers about their drinking water supply.
Common Groundwater Contaminants
The most common groundwater contaminants of concern in Napa County are bacteria, arsenic 1, and to
a lesser degree nitrate.
Bacteriological quality of drinking water is determined by analyzing for coliform bacteria. These bacteria
occur naturally in the intestinal tracts of humans and animals, and in soil. Although coliform bacteria
normally do not cause illness, they should not be present in drinking water. The presence of these
bacteria in the drinking water indicates that other potentially harmful bacteria may be present. Bacteria
levels can fluctuate seasonally with wet and dry periods.
Arsenic is an element found naturally. Arsenic compounds are used in industry, most commonly as a
wood preservative, but also as components of pesticides, paints, dyes, and semiconductors. In Napa
County, natural erosion of rocks and minerals is believed to be the primary source of the arsenic found
in drinking water supplies. The current Maximum Contaminant Level (MCL) for arsenic is 10 ug/l. If your
drinking water source is a private well extracting hot groundwater in the Calistoga area or possibly in the
deeper aquifers in the Sarco-Tulocay Basin, it is a good precaution to have your water tested for arsenic.
Once the water is tested, the Department of Planning, Building and Environmental Services can help
interpret the results and water treatment companies can review treatment options with you. Several
point-of-use filters can be installed and, if maintained correctly, can reliably remove arsenic from your
drinking water.
Nitrate is a naturally-occurring compound, but high amounts of nitrate in groundwater are typically due
to human activity such as excessive fertilizer applications, septic systems and animal enclosures. Nitrate
in drinking water at levels above 45 milligrams per liter is a health risk for infants less than six months of
age, pregnant women and people with certain specific enzyme deficiencies. Nitrate concentrations in
1

County of Napa Public Works Flood Control and Water Resources, 2016 Napa Annual GW Report (Napa: 2016)
and Planning, Building and Environmental Services Staff.
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groundwater may rise quickly for short periods of time because of rainfall or agricultural activity. If you
are caring for an infant or are pregnant, you should seek advice about your drinking water from your
health care provider.
Electrical conductivity (EC) is a measure of all the dissolved ions in your water. By itself, EC does not tell
you if your water is safe to drink. However, since the electrical conductivity test is easy and inexpensive,
it can be used as an indicator of changing conditions that may require further testing.
Fecal coliforms are bacteria that are associated with human or animal wastes. They usually live in
human or animal intestinal tracts, and their presence in drinking water is a strong indication of recent
sewage or animal waste contamination. Escherichia coli or E. coli is a type of fecal coliform and
although most strains of E. coli are harmless, the E. coli 0157:H7 strain produces a powerful toxin and
can cause severe illness.
During rainfall events, coliform from animal or human waste may be washed into creeks, rivers, streams,
lakes, or shallow groundwater. Inadequately sealed wells or wells of unknown construction are
especially vulnerable. Your well is also vulnerable if it has been inadequately disinfected after
construction, repair work, or other work that allows surface contamination to enter the well. When this
water is used as a source of drinking water, E. coli may end up in drinking water.
When water is tested, it is initially screened for total coliform. Total coliforms are generally harmless;
they are not usually found in water that is free of surface water or fecal contaminants. If total coliforms
are found in the water, pathogens could also be present. If the presence of coliform is detected, the
water is then tested to see whether or not fecal coliform is present.
What are the health effects of E. coli 0157:H7? Infection often causes severe bloody diarrhea and
abdominal cramps. Often, no fever is present. However, it should be noted that these symptoms are
common to a variety of diseases, and may be caused by sources other than contaminated drinking
water. In some people, particularly children under 9, the elderly and those with compromised immune
systems, an infection can also cause a life-threatening complication called hemolytic uremic syndrome,
in which the red blood cells are destroyed and the kidneys fail.
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What should I test my water for?
There are dozens of tests that can be performed on drinking water and no one analysis can assure that your water
is “safe to drink.” We have tried to compile the most commonly performed tests and their recommended testing
frequencies below. This table should be used for general guidance only. Since coliform bacteria and nitrate are the
most commonly found contaminants of concern in this area, we recommend testing for them most frequently.
Testing for electrical conductivity and minerals is recommended in order to establish a baseline understanding of the
water quality in your well and as a mechanism to indicate water quality changes.

Recommended Test

Interpreting Your Results

Test

Recommende
d Frequency

Cost

If the lab report shows:

Then you may want to consider
one or more of the following
options:

Total Coliform Bacteria

Twice per year:
Wet season
Dry season

$20 – 60

Total coliform present

Eliminate cause, disinfect and retest
(see page 15).

Note: If e.coli is present, the
County Department of
Environmental Health
recommends using bottled
water for drinking and cooking
until the bacteria is eliminated.

Increase testing frequency.

Nitrate

Annually

$15 – 50

≥ 45 mg/l as nitrate (NO3)*
or
≥ 10 mg/l as nitrogen (N)*

Install a treatment system or find an
alternative water supply. Consult a
water treatment professional for more
advice.
Install a treatment system or find an
alternate water supply. Reverse
osmosis, distillation, or anion
exchange, will remove some of the
nitrate.
Consult a water treatment professional
for more advice.
Increase testing frequency.

Electrical
Conductivity (EC)

Annually

$15 – 30

≥ 900 umhos/cm or
significantly different from
previous year result

MINERALS

Every 5-10 years,

Package
$90 – 300

Al

Individual
$20 – 35

As ≥ 0.01

m g/l*

Ba ≥ 1.0

mg/l*

Aluminum (Al)
Arsenic (As)
Barium (Ba)
Cadmium (Cd)
Chromium, total (Cr)
Fluoride (F)
Iron (Fe)
Lead (Pb)
Manganese (Mn)
Mercury (Hg)
Selenium (Se)
Silver (Ag)

or
If EC changes
significantly,
or
If taste, color, odor
or surrounding land
use change

Mercury
$15 – 60

≥ 1.0

mg/l*

Cd ≥ 0.005 mg/l*
Cr ≥ 0.05 mg/l*
F
Fe
Pb
Mn
Hg
Se
Ag

≥ 2.0
≥ 0.3
≥ 0.015
≥ 0.05
≥ 0.002
≥ 0.05
≥ 0.1
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Conduct further testing, such as
nitrate and/or minerals to determine the
cause of the high EC, or the change in
EC.

mg/l*
mg/l
mg/l*
mg/l
mg/l*
mg/l*
mg/l

Compare to previous results.
Install a treatment system or find an
alternate water supply. The appropriate
treatment system is dependent on your
overall water chemistry and what
constituents you would like to remove.
Consult a water treatment professional
for more advice.

What do I test for when my water has specific taste, odor, or appearance problems?
Below is a guide for some potential problems in drinking water and substances you can test for (in bold). Not all of the
problems and possible causes pose a health risk to the consumer.
Health Risk*

Problem

Possible Cause

Water is orange or reddish

This may be due to high levels of iron (Fe) or iron bacteria.

brown

2

Porcelain fixtures or
laundry are stained brown
or black

This is commonly a result of high manganese (Mn) and/or iron (Fe) levels. As little
as 50 parts per billion (ppb) manganese and 300 ppb iron can cause staining.

2

White spots on the dishes or
white ecrustations around
fixtures

High levels of calcium (Ca) and magnesium (Mg) can cause hard water,
which leaves spots. Hardness can also be measured directly.

2

Water is blue

Blue water or blue deposits may be due to high levels of copper (Cu),
especially if coupled with corrosive water.

1

Water smells like rotten eggs

This is most likely caused by hydrogen sulfide (H2S).

2

Water heater is corroding

Water can be corrosive, neutral, or noncorrosive. Water that is very corrosive
can damage metal pipes and water heaters. The lab can calculate the
corrosivity of your water by measuring calcium, pH, total dissolved solids
(TDS), and alkalinity.

Water appears cloudy,
frothy or colored

Suspended particulates, measured directly or as turbidity, can cause the water
to appear cloudy, frothy or colored. Detergents and/or sewage waste may also
be the culprit.

Home’s plumbing system
has lead pipes, fittings, or
solder joints

Corrosive water can cause lead (Pb), copper (Cu), cadmium (Cd), and/or zinc
(Zn) to be leached from lead pipes, fittings, and solder joints.

Water has a turpentine odor

This may be due to methyl tertiary butyl ether (MTBE).

Water has chemical smell or

This may be due to volatile or semivolatile organic compounds (VOCs) or pesticides.

taste

1 Some of the possible causes can have a detrimental effect on health even if present in low concentrations
2

No known health risk at commonly found concentrations
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2

1

1
1
1

What do I test for if I’m concerned a nearby activity may be contaminating my well?
Here are some land uses and possible contaminants to test for.

Health

Possible Contaminants

Land Use

Risk*
Landfill, industry, or dry
cleaning operation

Consider testing for volatile organic compounds (VOCs), pH, total dissolved
solids (TDS), chloride (Cl), sulfate (SO4), and metals.

1

Agricultural crop production

Consider testing for pesticides commonly used near the well (consult the
farmer or Department or Agriculture for a list), nitrate (NO3), pH, and total
dissolved solids (TDS).

1

Livestock enclosure, manure,
or compost storage area

Consider testing for bacteria, nitrate (NO3), and total dissolved solids (TDS).

Gas station or automobile
repair shop

Consider testing for total petroleum hydrocarbons (TPHg), total oil,
grease (TOG), benzene, toluene, ethylbenzene, xylenes (BTEX), MTBE,
ethylene dibromide (EDB).

1

1

1 Some of the possible causes can have a detrimental effect on health even if present in low concentrations
2

No known health risk at commonly found concentrations

What should you do?
Don’t panic. If your water is provided by a public agency, the water is already tested and required to
meet safe limits. However, if your drinking water comes from a well and the well has not been tested or
if you suspect that your well is vulnerable to contamination, do not drink the water.
Napa County currently does not conduct well water quality testing; however, State Certified
Laboratories in the area do provide this service 2. If you choose to test your well, call the lab directly for
instructions on how to collect a sample and submit it for testing. Failure to follow the instructions
provided by the lab can lead to inaccurate results. Once the water is tested, the Planning, Building and
Environmental Services Department can help you interpret your results, and if necessary, water
treatment companies can review your treatment options with you.

2

A subset of wells enrolled in Napa County’s Voluntary Groundwater Level Monitoring Program may be tested for
water quality with the owner’s permission in order to monitor long-term groundwater quality trends on a basinlevel scale. If you are interested in the Voluntary Well Monitoring Program see page 20 of this report.
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X

X

X

Chloride

X

Chromium

X

Coliform Bacteria
Color

X

Copper

X

Fluoride

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X
X

X

X

Inorganic Minerals (some)

X
X

Iron/Manganese

X

Lead

X

X

Mercury

X

X
X

Nitrate
X

X

X
X

MTBE

Odor and Taste

X

X

Hardness
Hydrogen Sulfide

X

X
X

Reverse Osmosis

X

Ozonation

X

Deionization

X

Oxidation

Coagulation/Filtration

Iron Based Media

Asbestos

Ion Exchange

X

Distillation

Arsenic

Chlorination/Disinfection

Contaminant 3

Carbon Filtration

What if I want to treat my water? Most groundwater does not require any treatment. If you have found a
problem that you want to treat, there are many different types of treatment available. Systems require routine
maintenance. Improperly maintained treatment systems can cause more harm than good. Know what you
want to remove and if you will be able to perform the routine maintenance before you invest. See the guide below
for treatment possible options. Some options remove a greater percent of the concentration than others. Talk with the
manufacturer or a water treatment professional to get a guarantee the system will work in your situation.

X
X

X

X

X

X

X

X

X

X

X

X

X

X

Perchlorate

X

X

Pesticides (some)

X

X

Radium 226/Radium 228

X

X

X

X

Radon

X
X

X

X

Sulfate
Total Dissolved Solids (TDS)
Volatile Organic Chemicals

X

X

X

X

X

X
X

3

This table is meant to provide general guidance. Selection of a treatment technology should be based on site
specific conditions. There are many types of treatment systems. The systems shown may not be appropriate for all
situations. This table was adapted from the Water Quality Association, the California Department of Public Health,
Texas A&M Agrilife Extension, and U.S. Environmental Protection Agency.
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Voluntary Groundwater Monitoring Program
Napa County has a Voluntary Groundwater Level Monitoring Program.
This Program measures groundwater levels in the spring and fall in
approximately 100 wells throughout the Napa Valley. These
measurements improve the understanding of groundwater for both the
well owner and the County. This network of privately owned volunteer
wells, along with a handful publicly owned wells, provides a greater
understanding of our local aquifers. The program is strengthened by
expanding the voluntary well network to areas where additional data is
needed or nonexistent. Napa County Natural Resources Division has
created a video highlighting the importance of groundwater monitoring in
our community and how you can get involved. To view the video visit: https://youtu.be/yyGHAWyegK0.
Why should I measure the water depth in my well?
Many want to know how water depth changes over the course of the year in order to better understand
how the groundwater reservoir beneath their land responds to winter recharge and use over the dry
summer months. Measurements are best taken in the spring and fall over multiple years to understand
the long-term trends in recharge that occur with annual rainfall.
Will someone curtail my well use if I participate?
No. The Voluntary Groundwater Level Monitoring Program is a non-regulatory, voluntary program that
measures the depth to groundwater (level only). Groundwater usage is not being measured or
monitored as part of this program.
Will my well information be kept confidential?
Napa County will make every effort to maintain the confidentiality of a well owner’s information.
However, such information could be accessed through a public records request. In such a case the
County will notify the well owner.
How long is the voluntary groundwater level monitoring program going to last?
The monitoring program will last as long as funding and resources are available. A well owner may leave
the program at any time.
Who is eligible to participate?
If your well is in an area where data is lacking and well construction information is available, your well
may be eligible to participate in the program.
How will the collected information be used?
The information will be used to monitor and track groundwater levels to help the County better
understand relationships between surface water and groundwater, maintain a centralized data
management system, and improve the accuracy and reliability of relevant water resource models.
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Well owners who participate in the voluntary groundwater level monitoring program:
•
•
•
•

Receive accurate groundwater level readings twice per year (spring and fall);
See seasonal and long-term groundwater level trends for their well;
Receive water quality data for their well (if testing is agreed to and conducted); and
Receive notification if anyone submits a public records request for information.

The County monitors approximately 100 wells throughout the community. If you are interested in
volunteering your well for County monitoring, please contact us, as we periodically update our
monitoring network. The County publishes an annual report on the status of overall groundwater
conditions. The report can be found by visiting http://www.countyofnapa.org/groundwater.
You can also sign-up to be on the County’s Groundwater List-Serve to receive updates regarding the
Groundwater Monitoring Program and other information about our local groundwater resources. You
can scan the code below with your mobile phone or contact Napa

Do it Yourself (DIY) Groundwater Level Monitoring:
Napa County has a Groundwater Self-Monitoring Program. This DIY program offers training and a special
hand-held sonic measuring device to determine the depth to water in most wells.
How do I borrow the tool from the County?
1. Contact County staff and indicate your interest ,
2. Napa County Resource Conservation District staff will
demonstrate the equipment at your well and help
with initial tool calibration,
3. Then you can borrow the equipment seasonally to
measure your water level.
Reserve the tool or learn more:
Paul Blank, 707-252-4189 x3121, paul@naparcd.org
Jeff Sharp, 707-259-5936, jeff.sharp@countyofnapa.org

Groundwater Resource Information
You can sign-up to receive updates and informational emails regarding the
County's Voluntary Groundwater Monitoring Program, annual monitoring
updates, and other information about our groundwater resources and
sustainability planning. Join the Napa County Groundwater Email List by
visiting: http://eepurl.com/bWgdin.
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Another way to learn more about our County’s groundwater, along with other watershed news and
events, is by visiting the Watershed Information and Conservation Council (WICC) website:
www.napawatersheds.org. The WICC website hosts a special section devoted to groundwater that can
be found at www.napawatersheds.org/groundwater.
You may also contact Napa County Public Works, Natural Resources Conservation Division for additional
information about the County’s groundwater resources at (707) 259-8600, or visit their office at 804
First St., Napa CA 94559.

Additional Resources
Regional and State Government
State Water Resources Control Board - SWRCB’s Drinking Water Program regulates public drinking
water systems. SWRCB certifies drinking water treatment devices which claim to treat water for
contaminants related to public health, such as lead, bacteria, pesticides and heavy metals. SWRCB
maintains a directory of certified residential water treatment devices, which can be found at the link
below by searching “Residential Treatment”. (916) 449-5577
https://www.waterboards.ca.gov/drinking_water/programs/index.shtml
SWRCB Well Owner Guide http://www.waterboards.ca.gov/gama/docs/wellowner_guide.pdf
California Department of Water Resources – Groundwater resources play a vital role in maintaining
California's economic and environmental sustainability. During an average year, California's 515 alluvial
groundwater basins and subbasins contribute approximately 38 percent toward the State's total water
supply. During dry years, groundwater contributes up to 46 percent (or more) of the statewide annual
supply, and serves as a critical buffer against the impacts of drought and climate change. DWR
http://www.water.ca.gov/groundwater/index.cfm
The Sustainable Groundwater Management Act (SGMA) established a framework for sustainable, local
groundwater management. SGMA requires groundwater-dependent regions to halt overdraft and bring
basins into balanced levels of pumping and recharge. Information about Groundwater Sustainability
Agencies, resources available to local agencies and the public, the latest tools and guidance in managing
groundwater basins sustainably can be found at http://www.water.ca.gov/groundwater/sgm/index.cfm.
The Groundwater Information Center is DWR's portal for groundwater information, groundwater
management plans, water well basics, and statewide and regional reports, maps and figures.
http://www.water.ca.gov/groundwater/gwinfo/index.cfm
Department of Toxic Substances Control – The Department of Toxic Substances Control can help
answer questions about what is a hazardous waste, how to reduce household hazardous waste, where
to report spills and illegal dumping, as well as provide information on specific hazardous waste disposal
or handling facilities. (800) 728-6942 www.dtsc.ca.gov
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San Francisco Bay Regional Water Quality Control Board – The San Francisco Bay Regional Water
Quality Control Board is the branch of the State Water Control Board providing local oversight for the
San Francisco Bay Watershed. The San Francisco Bay Region includes the entire Napa River watershed in
Napa County. (510) 622-2300 www.swrcb.ca.gov/rwqcb2

Local Government
Napa County Planning, Building and Environmental Services – PBES’s Environmental Health Division has
information on wastewater disposal and monitoring, protection of public water systems, water wells
and pollution prevention within the County. (707) 253-4471
http://www.countyofnapa.org/PBES/Environmental/
Napa County Resource Conservation District – The RCD uses scientifically sound methods to assess and
better-understand water quality in Napa County’s watersheds as it relates to supporting ecological,
agricultural, rural and urban uses. The RCD has reports on the monitoring and assessment results from
water quality testing. (707) 252-4189 http://naparcd.org/resources-documents/watershedassessments/
Napa County Public Works– The Natural Resources Conservation Division has information for residents
on the County’s groundwater program and sustainable groundwater management, watershed
resources, and WIC council, water and energy conservation, clean energy, green business, recycling and
waste reduction programs.(707) 259-8600
http://www.countyofnapa.org/FloodControlandWaterResources/

Federal Government
USEPA’s Safe Drinking Water Hotline - The U.S. Environmental Protection Agency’s Safe Drinking Water
Hotline is available to help the public, drinking water stakeholders, and state and local officials
understand the regulations and programs developed in response to the Safe Drinking Water Act. More
information about contaminants and potential health effects can be obtained by calling the USEPA’s
Safe Drinking Water Hotline. The hotline and web page also provide information on testing and
protecting private well water and where to find more information. (800) 426-4791
https://www.epa.gov/ground-water-and-drinking-water/safe-drinking-water-hotline
EPA private well publications https://www.epa.gov/privatewells/additional-private-well-publications
Food and Drug Administration - Among other things, the Food and Drug Administration regulates the
bottled water industry. Contact the FDA if you have questions about the safety or regulation of bottled
water. (888) 463-6332 www.fda.gov

Other Resources
University of CA Davis, Groundwater Information & Educational Resources – UCD offers groundwater,
drought, and groundwater quality information and educational resources.
http://groundwater.ucdavis.edu
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State Licensed Well Contractors – All well construction, destruction, or modification activities must be
completed by a C-57 licensed contractor. To check if a contractor is licensed contact the Contractors
State License Board at (800) 321-2752 or go to http://www.cslb.ca.gov/
Water Quality Association – The Water Quality Association (WQA) is a not-for-profit international trade
association. WQA is a resource and information source for residential, commercial and industrial water
treatment industry. The website includes a diagnostic tool to diagnose many types of water problems
and offer potential treatments and solutions. The website also has a tool to help you find a water
professional in your area. (630) 505-0160 www.wqa.org
The Private Well Class –The Private Well Class provides rural residents with training webinars, events
and resources to maintaining and protecting their private well. http://privatewellclass.org/
National Sanitation Foundation – The National Sanitation Foundation (NSF) is a not-for-profit
organization that tests products relating to health and the environment. NSF certifies that home
treatment units meet the manufacturers’ performance claims. Contact the NSF for a list of treatment
units that are certified to remove your contaminant of concern. (800) 673-6275 www.nsf.org
California Groundwater Association – The California Groundwater Association is a non-profit
organization, whose members include water well drilling and pump contractors, suppliers and
manufacturers, geologists, engineers, hydrologists, government employees and others working in the
groundwater field throughout California. Contact CGA for information on the quantity, quality and
availability of California's groundwater resources. www.groundh2o.org
The Groundwater Foundation – The Groundwater Foundation (GWF) is a not-for-profit that is dedicated
to informing the public about groundwater resources. They provide numerous educational programs
and publications for all ages on the importance of groundwater and groundwater protection. The GWF
also offers recognition and support for the Groundwater Guardian Communities and Affiliates. (800)
858-4844 www.groundwater.org
National Ground Water Association – The National Ground Water Association (NGWA) is a not-forprofit organization whose mission is to enhance the skills and credibility of all groundwater
professionals, develop and exchange industry knowledge, and promote the groundwater industry and
understanding of groundwater resources. Contact the NGWA for information on groundwater studies
and publications nationwide, for answers to frequently asked questions about groundwater, and for the
latest groundwater news and legislation. (800) 551-7379 http://www.ngwa.org/Pages/default.aspx
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Planning, Building & Environmental Services
1195 Third Street, Suite 210
Napa, CA 94559
www.countyofnapa.org
David Morrison
Director

INSTRUCTIONS FOR COMPLETING
APPLICATION FOR GROUNDWATER PERMIT

1.

Fill out the application form entitled, “Groundwater Permit Application” (attach additional sheets
as needed).

2.

Submit a “Water Availability Analysis” application in accordance with the attached guidance
document.

3.

Be sure to include the 8 ½” x 11” reproduction of the USGS quad sheet with your parcel outlined on
the map.

4.

Include a list of all owners (including site and mailing addresses) of real property, including
businesses, corporations or other public entities as shown on the latest equalized assessment roll
within 300 feet of the outer perimeter of the properties that will utilize the extracted groundwater.
In lieu of utilizing the assessment roll, the records of the Napa County Assessor or Tax Collector
may be used if they contain information more recent than the assessment roll. This list must be
prepared by a title company, which then certifies the list as being accurate.

5.

Return the above information to Planning, Building and Environmental Services with the required
fee of $2,247.57.

6.

REMEMBER, YOU MUST SHOW NO NET INCREASE IN YOUR WATER USE. IF YOU HAVE
QUESTIONS CONTACT THIS DEPARTMENT BEFORE PAYING YOUR FEES AND
SUBMITTING THIS APPLICATION.

___________________________________________________________________________________________________________
Planning Division Building Division
Engineering & Conservation
Environmental Health
Parks & Open Space
(707) 253-4417
(707) 253-4417
(707) 253-4417
(707) 253-4471
(707) 259-5933

Application No:

GROUNDWATER PERMIT APPLICATION
Property Owner: _________________________________________________

Phone Number: ______________

Site Address: _____________________________________________________

APN: _______________________

Mailing Address: _________________________________________________________________________________

1. Describe the project that triggered this Groundwater Permit Application:
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
2. Identify the present and future uses of the water system, including to what extent groundwater is, or
will be, used as a water source:
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
3. Identify any water sources other than groundwater used or intended to be used:
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
4. State the number of parcels and service connections the water system is intended to serve:
_____________________________________________________________________________________________

5. Discuss the structures and improvements to be served by the water system and identify future uses
and users. Attach a site plan to show the location of these improvements.
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
6. Does the water system or requested improvement have the potential to adversely impact the affected
groundwater table? Provide supporting documentation.
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________

7. Will the water system or proposed improvement adversely affect reasonable and beneficial uses of
groundwater, interfere with surface flows, or cause other adverse changes to the physical
environment? Explain.
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
8. If your project is related to an erosion control plan, briefly summarize the project and indicate the
water source to be used on the parcel.
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________

_____________________________________________________________
Owner’s Signature

_________________________
Date

Planning, Building & Environmental Services

WELL DESTRUCTION APPLICATION
Date: _______________ Well Permit Number:__________________

1195 Third Street, Suite 210
Napa, CA 94559
www.countyofnapa.org
David Morrison
Director

PROPERTY OWNER INFORMATION

WELL DRILLER INFORMATION LICENSE #__________________

Name: __________________________________________

Company Name: ________________________________________

Address: _______________________________________

Contact person: _________________________________________

APN: ___________________________________________

Address: _______________________________________________

Phone # ______________________________________

Phone # _______________________________________________

TYPE OF WELL TO BE DESTROYED:

___CASED WELL

___HAND DUG WELL

___OTHER: ______________________

FOR CASED WELLS:
Casing material ___Steel

___PVC

Total Depth of Well: ___________Feet

___Other: __________________________________________
Well Screen interval(s): ________________________________________________________

Total Depth: ____________________ Feet (For no seal – write “NONE”, if unknown write “Unknown”)
Casing Diameter: ______ Inches

Annulus Diameter: ___________ inches (For no annulus, write “None”. If unknown, write “Unknown”)

Well Pack Material: ________________________________ Static water level: ______________________feet.
FOR HAND DUG WELLS:
Total Depth of Well: ________________ feet

Diameter of Well: ________________ inches

Well construction material (brick, stone, etc.)________________________________________________________________________
DESTRUCTION PROCEDURES:
Filling well with (choose one): ___Pea Gravel

___Concrete

Well filled to _________________ feet below ground surface.
Describe method of perforating casing (i.e. Mills Knife, Dynamite, etc.):___________________________________________________________
__________________________________________________________________________________________________________________
Sealing Material: __Concrete __Neat Cement __Cement Grout __Bentonite Grout (high solids) __Other: ________________________
Driller’s Comments: _______________________________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
Planning Division
(707) 253-4417

Building Division
(707) 253-4417

Engineering & Conservation
(707) 253-4417

Environmental Health
(707) 253-4471

Parks & Open Space
(707) 259-5933

APPLICATION
THIS IS NOT A PERMIT
Worker’s Compensation Coverage (please check one):
___ A Certificate of current Worker’s Compensation Insurance Coverage is on file with the State of California, Department of
Consumer Affairs, Contractors State License Board.
OR
___ I certify that in the performance of the work for which this permit is issued, I shall not employ any person in any manner so as
to become subject to the Worker’s Compensation laws of California.
By executing this application, the undersigned agrees to comply with all conditions, inspections and comments of the issued permit
and all federal, state and county code requirements applicable to this permit. Furthermore, I understand that the Department of
Environmental Health in no way guarantees trouble-free operation of the well and that future repair or the drilling of a new well may
be necessary.
Please sign below:
Signature: ______________________________________________________________ Date: ____________
Please print your name: _____________________________________________________________________

Napa County Well Destruction Guidelines
With increasing concerns over contaminants affecting the quality of groundwater, the potential
for inactive or abandoned wells to act as pathways for contaminants into groundwater becomes
more critical. Local ordinance as well as California Bulletins 74-81 and 74-90 contains general
guidelines as to the materials to be used and procedures to be followed in the destruction of wells.
There have been, however, advances in technology and sealing materials since these documents
were written. The purpose of these guidelines is to incorporate such new technologies and
provide guidance based on current industry practice, on the type and application of sealing
materials and techniques for well destructions.
This document covers what exists in County Code as well as what is being incorporated as best
practices (indicated by text in italics). These guidelines will govern well destruction techniques
(as allowed by County Code section 13.12.240 and 13.12.480) and requirements contained herein
shall be included in any work plan submitted for a well destruction.
______________________________________________________________________________
13.12.240 Well destruction.
“Well destruction” means certain work done to an existing well, the intent of which is to
effectively seal the entire well up to the ground surface, in such a manner that each intersected
water stratum is sealed and isolated from every other stratum and from surface water.
Destruction of wells shall be completed in accordance with the procedures outlined in Article IV
of this division or as otherwise specified by the director.
Article IV. Destruction of Abandoned Wells
13.12.460 Abandoned wells.
A.
The owner of any property shall be responsible for destroying any abandoned well
located thereon. A well is considered to be abandoned when it has not been connected for service to
any structure and/or not used for a period of one year. An abandoned well also includes a well,
which is in such a state of disrepair that no water can be produced.
B.
The well will not be considered abandoned if all of the following occur: (1) the
owner declares his or her intention to the director, in writing, to use such well again for supplying
water or for other approved purposes, (2) the well has no defects in construction which would cause
pollution or contamination to the ground water by surface water, (3) the well is covered with a safe
well cover, (4) the well is marked so as to be clearly seen, and (5) the ground area surrounding the
well is sloped away from the casing and kept clear of brush and debris.
13.12.480 Destruction of wells.
A.
Prior to destroying a well, a detailed evaluation and report on the well shall be
submitted to the director by a licensed well driller (as defined in section 13.12.250). Such report
shall indicate the type of well to be sealed (including total depth of well, well screened
interval(s), sealed depth, well casing diameter, well annulus diameter [if known], well pack
materials, and static water levels), all known information of the geological conditions of the soil,
and the methods and material to be used in the destroying and sealing process. The methods and
materials used in destroying wells shall be such that the ground water is protected from pollution
or contamination. The County shall be notified as soon as possible if pollutants and contaminants

are known or suspected to be in a well to be destroyed, or the immediate vicinity. Well destruction
operations may then proceed only after approval by the County.
B. When a water well or an abandoned water well is to be destroyed, it shall be
destroyed as follows:
1.
Any obstructions in said well, including pipes, pump, etc. shall be removed when
possible. Once pumps, piping and electrical wiring are removed from the well, the presence of any
obstructions (including collapsed casing) to the total original depth of the well should be
determined. Any obstruction in the casing, such as debris, pumps, or junk should be removed, to the
original total depth of the well. All “reasonable” efforts should be made to clear the well casing to
the original depth.
2.
As much casing shall be removed as possible, but not less than three (3) feet below
grade or as determined by the director. Well destruction operations performed prior to or
simultaneously with the sealing of cased wells may involve pulling any existing casing out of the
ground as applicable and/or feasible, or perforating or otherwise causing openings to be made in
the casing. Openings in casing may be made with a gun-perforator per oilfield practice, an airpercussion perforator, or ripped with a “Mills Knife” or similar device if casing condition allows.
PVC casing cannot be successfully perforated in most cases. In some situations, detonator cord or
shaped charges may be placed in the well at selected intervals, and after placement of neat cement
sealing material, exploded, thus simultaneously opening the casing and driving the sealing material
into the annulus and borehole wall. The purpose of any of these operations is to facilitate entry of
sealing material into the annulus and achieve penetration into the native formation of any existing
gravel pack to the maximum extent possible. Mechanical perforators generally do not work in PVC
casing, and drilling out the PVC casing and accompanying seal is probably the most effective
method of destruction. The drilling (using a reaming and long-pilot bit) needs to be done slowly to
avoid deflection and plugging of the bit with PVC Chips. Remnants of PVC casing left in place are
not considered to be a hazard to water quality.
3.
The well (with properly removed and/or perforated casing) shall be filled with
concrete, or "p" gravel to thirty (30) feet or below the first impervious layer (if known), whichever is
deeper. If the well is less than thirty (30) feet deep, proceed to step 4. If the well is in an area with
known contamination or in the immediate vicinity of an existing or planned septic system, the well
(with properly removed and/or perforated casing) shall be filled with concrete, or "p" gravel to fifty
(50) feet or below the first impervious layer (if known), whichever is deeper. Evidence of at least a 5foot thick impervious layer must be presented to allow for a seal depth of less than fifty (50) feet.
Any such evidence shall be presented to the County for such determination.
4.
Fill well (with properly removed and/or perforated casing) with concrete, neat
cement or sand-cement grout to surface. The appropriate sealing materials are to be placed from the
bottom of the well up, using a tremie pipe which is kept submerged in the mixture and is periodically
raised as the well bore is filled in one continuous operation (continuous pour). Special situations
however may dictate two or more stages. Some applications may call for pressure grouting. In
some deep wells where lost circulation of cement into the formation behind the casing might result
(or actually occurs) from the fracture gradient of the formation being exceeded, use of additives to
lighten the mixture, and emplacement in a minimum of two “stages” may be necessary. With any
sealing method, the volume of the hole to be filled should be calculated, and compared with the
actual volume of sealing materials used, to be sure that the volume of materials emplaced is at least
equal to the hole volume.
5.
The placement of the material shall be done in such a way as to assure a dense seal,
free of voids, in order to exclude surface water. Gravity installation of sealant without the aid of a
tremie or grout pipe shall not be used unless the interval to be sealed is dry.

ADDITIONAL REQUIREMENTS
General.
1.

Well penetrating creviced or fractured rock. If creviced or fractured rock
formations are encountered just below the surface, the portions of the well
opposite this formation shall be sealed with neat cement, sand-cement grout, or
concrete. If these formations extend to considerable depth, alternate layers of
coarse stone and cement grout or concrete may be used to fill the well. Finegrained material shall not be used as fill material for creviced or fractured rock
formations.

2.

Well penetrating specific aquifers, local conditions. Under certain localized
conditions, Napa County may require that specific aquifers or formations be
sealed off during destruction of the well.

Additional Requirements for Wells in Urban Areas.
1.

In incorporated areas or unincorporated areas developed for multiple habitation,
to make further use of the well site, the following additional requirements must be
met for well destruction:

2.

A hole shall be excavated around the well casing to a depth of 5 feet below the
ground surface and the well casing removed to the bottom of the excavation.

3.

The sealing material used for the upper portion of the well shall be allowed to spill
over into the excavation to form a cap.

4.

After the well has been properly filled, including sufficient time for sealing
material in the excavation to set, the excavation shall be filled with native soil.

Large Diameter Hand-Dug Wells
1.

Open, large diameter hand-dug wells not only present a pathway for groundwater
contamination, but also provide a physical hazard to persons or animals that may
fall in. These wells may involve large volumes of fill and sealing materials, and
may present other unusual problems in their destruction. Sometimes there are
small-diameter “laterals” at the bottom of such wells as used in the “wagon
wheel” type construction, that must be dealt with for effective destruction.
Occasionally, there is a drilled well extending from the bottom of the hand dug
well, constructed when water levels dropped below the lift of a shallow centrifugal
pump, and this bored well at the bottom must be destroyed first.

2.

As much of the lining should be removed as possible, consistent with safety
concerns, with particular attention paid to the upper 5 feet of “curbing’, so as to
assure to the extent possible good contact of the upper sealing material with native
materials of the well. If the well is dry, or can be pumped dry, clean backfill
materials as previously described, can be used to fill the well up to 30 feet below
the surface (or a shallower depth as applicable) at which point, sealing material
should be placed to the surface or just below the “plowing” depth, with an
accompanying concrete cap. If the well contains water, then cement or bentonite
grout should be placed from the bottom of the well to several feet above the water

level, followed by fill material to 5 feet below the surface, and in turn covered by a
concrete “cap” extending to the surface, or below “plowing” depth. Well
destruction methods of these type wells (cased wells extending beyond the bottom
of large diameter hand-dug wells) are to be the same as other cased wells as
discussed in the sections above.
C.
For the destruction of monitoring wells, cathodic protection wells or exploratory
holes, refer to Bulletin 74-90 for requirements.
13.12.490 Alternative well or test hole destruction methods: Other methods of destroying wells,
including large diameter wells and wells considered to pose a higher degree of risk to the ground
water may be approved by the director if in his opinion an equivalent effect will result, and no
contamination or pollution to the ground water will occur.
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GENERAL
INTRODUCTION

GENERAL INTRODUCTION
Improperly constructed, altered, maintained, or destroyed wells are a potential pathway for introducing poor
quality water, pollutants, and contaminants to good-quality ground water. The potential for ground water
quality degradation increases as the number of wells and borings in an area increases.
Improperly constructed, altered, maintained, or destroyed wells can

facilitate

ground water quality degradation

by allowing:
•

•

Pollutants, contaminants,

and water to enter a well bore or

casing;

Poor quality surface and subsurface water, pollutants, and contaminants to move between the casing and
borehole wall;

•

Poor quality ground water,

pollutants,

and contaminants to move from one stratum or aquifer

to another;

and,
•

The

well bore to be used for illegal waste disposal.

Permanently inactive or "abandoned" wells that have not been properly destroyed pose a serious threat to
water quality. They are frequently forgotten and become dilapidated with time, and thus can become conduits
for ground water quality degradation. In addition, humans and animals can fall into wells left open at the
surface.

History of

DWR

Standards

The Department of Water Resources has responsibility for developing standards for wells for the protection
of water quality under California Water Code Section 231. Water Code Section 231 was enacted in 1949.

DWR

Bulletin 74, Water Well
first formally published in 1968 as
Standards for cathodic protection wells followed in 1973 as Bulletin 74-1,
Cathodic Protection Well Standards: State of California. Bulletins 74 and 74-1 are now out of print.

Statewide standards for water wells were
Standards:

A

State of California.

revised edition of Bulletin 74

California.

The law

Bulletin 74-81

is

was published

in

1981 as Bulletin 74-81 Water Well Standards:

State of

enclosed in the back cover of this report.

and implementing well standards was changed significantly in 1986 by Assembly Bill
1817 (now Chapters 1152 and 1373, Statutes of 1986). Assembly Bill 3127 (Water Code

for establishing

3127 and Senate

Bill

Section 13801) requires that:
(1)

By September
implementing

(2)

By January

1,

1989, the State

By February
failing to

Senate

Bill

a

model well ordinance

DWR standards.

15,

1990,

all

counties and

ordinance that meets or exceeds
(3)

Water Resources Control Board adopt

cities,

and water agencies where appropriate, adopt a well

DWR well standards.

15, 1990, the Board's

model ordinance

is

to

be enforced by any county,

city,

or water agency

adopt a well ordinance.

1817 amended the Water Code to specifically include monitoring wells.
were included in the collective term "well" used in the law.

that monitoring wells

It

was previously assumed

As

a

first

step in carrying out provisions of the

contracted with

amended

law, the State

(1)

Review and update water well standards

(2)

Establish

(3)

Update and replace cathodic protection well standards

This Bulletin

SWRCB,

is

Water Resources Control Board

DWR to:
minimum

standards for monitoring wells; and,

a supplement to Bulletin 74-81.

to respond to

in Bulletin 74-81;

Department

It

responsibilities

in Bulletin 74-1.

was developed to satisfy the Department's contract with
under the Water Code, and to keep pace with technical

advances during the ten-year period following publication of Bulletin 74-81.

An

initial draft of this supplement was published in three sections and was sent to interested organizations
and individuals for comment during the Fall of 1988. The Department held public hearings in Los Angeles,
November 15, 1988 and in Oakland, November 17, 1988 to discuss the draft supplemental standards and
receive public comment.

Several sets of written
verbal

comments on

comments

for the draft

supplemental standards were received by

DWR.

Written and

the standards were reviewed and appropriate changes were incorporated into Final Draft

Bulletin 74-90, California Well Standards; Water Wells, Monitoring Wells, Cathodic Protection Wells;

Supplement

to Bulletin 74-81, January 1990.

November 1989 and was sent to interested organizations and
comment. Comments were reviewed and appropriate changes were incorporated into this final

Final Draft Bulletin 74-90 was published in
individuals for
bulletin.

Additional discussion on the history of

DWR well standards

Relationship of

DWR Bulletins 74-81 and 74-1

wells prior to this supplement and
is

contained in Bulletin 74-81.

Standards Publications

provided the Department's standards for water wells and cathodic protection

wells just prior to this supplement.

standards bulletins

DWR Well

is

DWR standards for monitoring wells were generally the same as for water
in Bulletin 74-81. The relationship of the various DWR well

were included

illustrated in Figure

1.

Revised standards for water wells in this supplement replace only portions of the water well standards
contained in Bulletin 74-81. This supplement is to be used together with Bulletin 74-81 for a complete
description of
Water Well Standards.

DWR

Monitoring well standards are presented separately in this supplement and are in parallel form to the water
Because many physical similarities exist between water wells and monitoring wells, the water
well standards are referred to frequently in the monitoring well standards. Water well and monitoring well
standards must be considered together for the construction, alteration, maintenance, and destruction of
monitoring wells.

well standards.

Cathodic protection well standards in this supplement replace those in Bulletin 74-1. Because of similarities
between cathodic protection wells and water wells, water wells standards are referred to frequently in the
cathodic protection well standards. Cathodic protection well standards and water well standards must be
considered together for the construction, alteration, maintenance, and destruction of cathodic protection wells.
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Organization of This Supplement
Standards in this supplement are presented in three parts:

some water

(1)

Revisions of

(2)

Standards for monitoring wells.

(3)

Updated standards

well standards in Bulletin 74-81.

for cathodic protection wells that

were

originally published in Bulletin 74-1.

Selected technical terms used in this supplement are listed and defined in Appendix A.
is

A

list

of references

contained in Appendix B.

Limitations of Standards
Well standards contained
are

in Bulletin 74-81 together

recommended minimum statewide standards

with well standards in this supplement (Bulletin 74-90)

ground water quality. TTie standards are
not necessarily sufficient for local conditions. Local enforcing agencies may need to adopt more stringent
standards for local conditions to ensure ground water quality protection.
In

some

cases,

it

may be

for the protection of

necessary for a local enforcing agency to substitute alternate measures or standards

to provide protection equal to that otherwise afforded by
in applying standards,

prepare "site-specific"

DWR

standards. Such cases arise from practicalities
and hydrologic conditions. Because it is impractical to
standards covering every conceivable case, provision has been made for deviation from

and from variations

in geologic

the standards.

Standards in Bulletin 74-81 and this supplement (Bulletin 74-90) do not ensure proper construction or function
of any type of well. Proper well design and construction practices require the use of these standards together
with accepted industry practices, regulatory requirements, and consideration of site conditions.

of the well owner and/or the owner's technical and/or contractor representative(s)
a significant pathway for the movement ofpoor-quality water, pollutants,
or contaminants; does not constitute a public nuisance or hazard; and, adequatefy performs a desired function.
The Department accepts no responsibility for improper design construction, alteration, maintenance, function, or

It is the ultimate responsibility

to ensure that

destruction

a

well does not constitute

of individual

wells.

Applicability
Construction standards presented in this supplement apply to all water wells, monitoring wells, and cathodic
protection wells constructed after the date of this supplement. Alteration, maintenance, and destruction
standards presented in this supplement apply to all water wells, monitoring wells, cathodic protection wells,

and "borings" regardless of their original date of construction. Standards contained
in effect except where modified by this supplement (Bulletin 74-90).
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in Bulletin 74-81

remain

I

REVISIONS TO WATER WELL STANDARDS
INTRODUCTION
DWR

Bulletin 74-81, Chapter II, are presented in this section. All standards in
Bulletin 74-81 that are not revised by this supplement (Bulletin 74-90) remain unchanged and in effect. The
organization and numbering system used for the revisions is the same as that in Bulletin 74-81.

Revisions to standards in

portions of Bulletin 74-81 that are replaced by this supplement (Bulletin 74-90).
user of this supplement should strike-out the replaced sections and paragraphs in the copy of Bulletin

Table

The

1,

page

74-81 that

is

10,

below,

lists

enclosed in the back cover of this supplement.

Table

1

Deletions in Bulletin 74-81

Page

STANDARDS
Part
Section

1.

I.

General

Deflnitions.

A through H, and K (page 23 of Bulletin 74-81) are unchanged. The definition for observation
and monitoring wells under Definition I has been deleted and replaced with a definition for "exploration hole."
Observation or monitoring wells are now addressed in monitoring well standards in this supplement.
Definitions

The new

definition under Definition

"I.

I is:

Exploration Hole (or BorineV

An

uncased, temporary excavation whose purpose

determination of hydrologic conditions at a
Definitions J and
"J.

L

is

the

site."

have been revised to read as follows:

Test Wells

.

Wells constructed to obtain information needed for design of other wells. Test
Test wells are

wells should not be confused with "exploration holes", which are temporary.

cased and can be converted to other uses such as ground water monitoring and, under certain
circumstances, to production wells.
L.

Enforcing Agency

.

An

agency designated by duly authorized

local,

regional, or State

government to administer and enforce laws or ordinances pertaining to the construction,
alteration, maintenance, and destruction of water wells. The California State Department of
Health Services or the local health agency is the enforcing agency for community water supply
wells."

Sections 2 through 7 (page 25 of Bulletin 74-81) are unchanged.
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Part
Section

8.

NoU: The

11.

Well Construction

Well Location With Respect to Pollutants and Contaminants, and Structures.
title

of Section 8 has been revised.

Section 8 (page 26 of Bulletin 74-81) has been revised to read as follows:

"A

Separation

.

All water wells shall be located an adequate horizontal distance from

potential sources of pollution and contamination.

known or

Such sources include, but are not limited

to:

and storm sewers;

•

sanitary, industrial,

•

septic tanks

•

sewage and industrial waste ponds;

•

barnyard and stable areas;

•

feedlots;

•

solid waste disposal sites;

•

above and below ground tanks and pipelines for storage and conveyance of petroleum

and

leachfields;

products or other chemicals; and,
•

storage and preparation areas for pesticides, fertilizers, and other chemicals.

Consideration should also be given to adequate separation from sites or areas with
suspected soil or water pollution or contamination.

The

known or

following horizontal separation distances are generally considered adequate where a

layer of unsaturated, unconsolidated sediment less permeable than sand is
encountered between ground surface and ground water. These distances are based on present
knowledge and past experience. Local conditions may require greater separation distances to
ensure ground water quality protection.
significant

Potential Pollution

or

Contamination Source

Many

variables are involved in determining the "safe" separation distance between a well and

a potential source of pollution or contamination. No set separation distance is adequate and
reasonable for all conditions. Determination of the safe separation distance for individual wells
requires detailed evaluation of existing and future site conditions.

Where,

in the opinion of the enforcing agency adverse conditions exist, the

distances shall be increased, or special

means

above separation

of protection, particularly in the construction of

the well, shall be provided, such as increasing the length of the annular seal.

may be acceptable where physical conditions preclude
compliance with the specified minimum separation distances and where special means of
protection are provided. Lesser separation distances must be approved by the enforcing agency
Lesser distances than those listed above

on
B.

a case-by-case basis.

be located up the ground water gradient from potential
Locating wells up gradient from pollutant and
contaminant sources can provide an extra measure of protection for a well. However,
consideration should be given that the gradient near a well can be reversed by pumping, as
shown in Figure 3 (page 28 of Bulletin 74-81), or by other influences.
Gradients

.

Where

possible, a well shall

sources of pollution or contamination.

C

If possible, a well should be located outside areas of flooding. The
top of the well casing shall terminate above grade and above known levels of flooding caused
by drainage or runoff from surrounding land. For community water supply wells, this level is

Flooding and Drainage

.

defined as the:
"...floodplain of a

100 year

flood..."

or above

"...any

recorded high

(Section 64417, Siting Requirements, Title 22 of the California

tide...",

Code of

Regulations.)
If compliance with the casing height requirement for community water supply wells and other
water wells is not practical, the enforcing agency shall require alternate means of protection.

Surface drainage from areas near the well shall be directed away from the well. If necessaiy,
the area around the well shall be built up so that drainage moves away from the well.

D.

Accessibility

.

All wells shall be located an adequate distance from buildings and other

structures to allow access for well modification, maintenance, repair, and destruction, unless

otherwise approved by the enforcing agency."

Section

9.

Sealing the Upper Annular Space.

Note: Sealing requirements are also described in Appendix B, page 67 of Bulletin 74-81.
Section 9 (page 29 of Bulletin 74-81) has been revised to read as follows:

"The space between the well casing and the wall of the drilled hole, often referred to as the annular space,
shall be effectively sealed to prevent it from being a preferential pathway for movement of poor-quality water,
pollutants, or contaminants. In some cases, secondary purposes of an annular seal are to protect casing against
corrosion or degradation, ensure the structural integrity of the casing, and stabilize the borehole wall.

13-

Minimum Depth

of Annular Surface Seal

.

The annular

wells shall extend from ground surface to the following

Well Type

surface seal for various types of water

minimum

depths:

than 4 feet below ground surface.
seal to at least

The

vault shall extend

from the top of the annular

ground surface.

The use of subsurface

vaults to house the top of water wells below ground surface is
discouraged due to susceptibility to the entrance of surface water,
pollutants, and contaminants. Where appropriate, pitless adapters should be used in
place of vaults.

rare and

B-

is

Sealing Conditions.

The

following requirements are to be observed for sealing the annular

space.

!•

Wells drilled in unconsolidated, caving material An 'oversized' hole, at least 4 inches
greater in diameter than the outside diameter of the well casing, shall be drilled and
.

a conductor casing temporarily installed to at least the minimum depth of annular seal
specified in Subsection A, page 14, above. Permanent conductor casing may be used
if it is

installed in

accordance with Item

3, page 16, below, and Item 5 (page 32 of
extends at least to the depth specified in Subsection A, above.
One purpose of conductor casing is to hold the annular space open during well drilling
and during the placement of the well casing and annular seal.

Bulletin 74-81) and

if it

Temporary conductor casing

shall be withdrawn as sealing material is placed between
the well casing and borehole wall, as shown in Figure 4A (page 31 of Bulletin 74-81).
Sealing material shall be placed at least within the interval specified in Subsection A,

The sealing material shall be kept at a sufficient height above the bottom of
the temporary conductor casing as it is withdrawn to prevent caving of the borehole
above.
wall.

Temporary conductor casing may be

left in place in the borehole after the placement
of the annular seal only if it is impossible to remove because of unforeseen conditions
and not because of inadequate drilling equipment, or if its removal will seriously
jeopardize the integrity of the well and the integrity of subsurface barriers to pollutant
or contaminant movement. Temporary conductor casing may be left in place only at

the approval of the enforcing agency on a case-by-case basis.

Every effort shall be made to place sealing material between the outside of temporary
conductor casing that cannot be removed and the borehole wall to fill any possible
gaps or voids between the conductor casing and the borehole wall. At least two inches
of sealing material shall be maintained between the conductor casing and well casing.
a minimum, sealing material shall extend through intervals specified in Subsection
A, above.

At

Sealing material can often be placed between temporary conductor casing that cannot
be removed and the borehole wall by means of pressure grouting techniques, as
described below and in Appendix B (page 67 of Bulletin 74-81). Other means of
placing sealing material between the conductor casing and the borehole wall can be
used, at the approval of the enforcing agency.

Pressure grouting shall be accomplished by perforating temporary conductor casing
that cannot be removed, in place. The perforations are to provide passages for sealing
material to pass through the conductor casing to fill any spaces and voids between the
casing and borehole wall. Casing perforations shall be a suitable size and density to
allow the passage of sealing materials through the casing and the proper distribution
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At a minimum,

of sealing material in spaces between the casing and borehole wall.

the perforations shall extend through the intervals specified in Subsection A, above,
unless otherwise approved by the enforcing agency.

Temporary conductor casing

that

must be

left in

place shall be perforated immediately

before sealing operations begin to prevent drilling or well construction operations from
clogging casing perforations. Once the casing has been adequately perforated, sealing
material shall be placed inside the conductor casing and subjected to sufficient

pressure

cause the sealing material to

pass through the conductor casing
any spaces or voids between the casing and borehole
wall, at least within the intervals specified in Subsection A, above. Sealing material
shall consist of neat cement, or bentonite prepared from powdered bentonite and
water, unless otherwise approved by the enforcing agency.
to

perforations and completely

Sealing material must also

fill

fill

the annular space between the conductor casing and the

well casing within required sealing intervals.

2.

Wells drilled in unconsolidated material with significant clay layers An 'oversized'
hole, at least 4 inches greater in diameter than the outside diameter of the well casing,
shall be drilled to at least the depth specified in Subsection A, page 14, above, and the
annular space between the borehole wall and the well casing filled with sealing
.

material in accordance with Subsection A, above (see Figure 4B, page 31 of Bulletin
74-81).
If a significant layer of clay or clay-rich deposits of low permeability is
encountered within 5 feet of the minimum seal depth prescribed in Subsection A,
above, the annular seal shall be extended at least 5 feet into the clay layer. Thus, the
depth of seal could be required to be extended as much as another 10 feet. If the clay
layer

is

less

than 5 feet in total thickness, the seal shall extend through

its

entire

thickness.

If caving material is present within the interval specified in Subsection A, a temporary
conductor casing shall be installed to hold the borehole open during well drilling and
placement of the casing and annular seal, in accordance with the requirements of Item
Permanent conductor casing may be used if it is installed in
1, page 15, above.

accordance with Item 3, below and Item 5 (page 32 of Bulletin 74-81) and
to at least the depth specified in Subsection A, above.
3.

Wells drilled

in soft consolidated

formations (extensive clays, sandstones,

it

extends

etc.1

.

An

'oversized' hole, at least 4 inches greater in diameter than the outside diameter of the

well casing, shall be drilled to at least the depth specified in Subsection A, page 14,

above.

The space between

the well casing and the borehole shall be filled with sealing

material to at least the depth specified in Subsection A, above, as

shown by Figure 4C

(page 31 of Bulletin 74-81).

permanent conductor casing is to be installed to facilitate the construction of the
an oversized hole, at least 4 inches greater in diameter than the outside surface
of the permanent conductor casing, shall be drilled to the bottom of the conductor
casing or to at least the depth specified in Subsection A, above, and the annular space
between the conductor casing and the borehole wall filled with sealing material. In
some cases, such as in cable tool drilling, it may be necessary to extend permanent
conductor casing beyond the depth of the required depth of the annular surface seal
in order to maintain the borehole. Sealing material is not required between conductor
If

a

well,
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casing and the borehole wall other than the depths specified in Subsection A, above,

»

and Section

13,

below (page 46 of Bulletin 74-81)."

Items 4 through 7 (page 32 of Bulletin 74-81) are unchanged.
"8.

Item 8 has been added, as follows:

Wells that penetrate zones containing poor-quality water, pollutants, or contaminants
If geologic units or fill known or suspected to contain poor-quality water, pollutants,
or contaminants are penetrated during drilling, and, the possibility exists that poor.

move through the borehole during
and well construction operations and significantly degrade ground water quality
in other units before sealing material can be installed, then precautions shall be taken
to seal off or 'isolate' zones containing poor-quality water, pollutants, and
contaminants during drilling and well construction operations. Special precautions
could include the use of temporary or permanent conductor casing, borehole liners,
and specialized drilling equipment. The use of conductor casing is described in Item
1, page 15, above."
quality water, pollutants, or contaminants could
drilling

C (page 34 of Bulletin 74-81)
have been changed to read as follows:
Subsection

"D.

Sealing Material

is

unchanged. Subsections D, E, and

F

(page 34 of Bulletin 74-81)

Sealing material shall consist of neat cement, sand cement, concrete, or

.

bentonite. Cuttings from drilling, or drilling mud, shall not be used for any part of the sealing
material.

1.

Water

Water used

to prepare sealing mixtures should generally be of drinking water
be compatible with the type of sealing material used, be free of petroleum
and petroleum products, and be free of suspended matter. In some cases water
considered nonpotable, with a maximum of 2,000 milligrams per liter chloride and
.

quality, shall

1,500 mg/1 sulfate, can be used for cement-based sealing mixtures.
to

2.

be used

Cement

.

for sealing mixtures shall

Cement used

The quality of water

be determined where unknown.

in sealing mixtures shall

meet the requirements of American

Society for Testing and Materials C150, Standard Specification for Portland Cement,
including the latest revisions thereof.

Types of Portland cement available under

ASTM

C150

for general construction are:

Type

I

-

General purpose. Similar to American Petroleum Institute Class A.

Type

II

-

Moderate

resistance to sulfate.

Similar to

API

Type

III

-

High

early strength.

than Type

Type IV
Type

V

I.

Lower heat of hydration than Type

Reduced curing time but higher heat of hydration

Similar to

API

Class C.

-

Extended setting time. Lower heat of hydration than Types

-

High

cases.

I

and

III.

sulfate resistance.

Special cement setting accelerators and retardants and other additives

some

I.

Class B.

may be used

in

Special field additives for Portland cement mixtures shall meet the

requirements of

ASTM

C494, Standard Specification for Chemical Admixtures for

Concrete, and latest revision thereof.

-17-

Hydrated lime may be added up to 10 percent of the volume of cement used to make
the seal mix more fluid. Bentonite may be added to cement-based mixes, up to
6 percent by weight of cement used, to improve fluid characteristics of the sealing mix
and reduce the rate of heat generation during setting.

Dry

additives should be mixed with dry

cement before adding water to the mixture to

ensure proper mixing, uniformity of hydration, and an effective and homogeneous seal.
The water demand of additives shall be taken into account when water is added to the
mix.

Minimum times required for sealing materials containing Portland cement to set and
begin curing before construction operations on a well can be resumed are:
and

•

Types

•

Type

III

•

Type

V cement

I

II

cement

cement

Type IV cement

is

-

-

-

24 hours

12 hours

6 hours

seldom used for annular

seals

because of

its

extended setting time.

Allowable setting times may be reduced or lengthened by use of accelerators or
retardants specifically designed to modify setting time, at the approval of the enforcing
agency.

More time shall be required for cement-based seals to cure to allow greater strength
when construction or development operations following the placement of the seal may
subject casing and sealing materials to significant stress.
significant stress before a

damage the
If plastic

seal

Subjecting a well to

cement-based sealing material has adequately cured can

and prevent proper bonding of cement-based sealants to

well casing

is

used, care shall be exercised to control the heat of hydration

generated during the setting and curing of cement in an annular
plastic casing to

weaken and collapse. Heat generation

plastic well casing

is

used,

if

is

seal.

Heat can cause

a special concern

if

thin-wall

the well casing will be subject to significant net external

pressure before the setting of the seal, and/or
is

casing(s).

large. Additives that accelerate

cement

if

the radial thickness of the annular seal

setting also tend to increase the rate of heat

generation during setting and, thus, should be used with caution where plastic casing
is

employed.

The temperature of

a setting

cement

seal can

be lowered by circulating water inside

the well casing and/or by adding bentonite to the cement mixture, up to 6 percent by

weight of cement used.

Cement-based sealing material
a.

shall

be constituted as follows:

Neat Cement For Types I or II Portland cement, neat cement shall be mixed
one 94-pound sack of Portland cement to 5 to 6 gallons of 'clean'
water. Additional water may be required where special additives, such as
.

at a ratio of

bentonite, or 'accelerators' or 'retardants' are used.
b.

Sand Cement Sand-cement shall be mixed at a ratio of not more than 188
pounds of sand to one 94-pound sack of Portland cement (2 parts sand to 1
part cement, by weight) and about 7 gallons of clean water, where Type I or
Type II Portland cement is used. This is equivalent to a '10.3 sack mix.' Less
.
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water shall be used if less sand than 2 parts sand per one part cement by
weight is used. Additional water may be required when special additives, such
as bentonite, or 'accelerators' or 'retardants' are used.

Concrete

c.

Concrete

.

is

often useful for large

The

large-diameter wells.

volume annular

seals,

proper use of aggregate can

such as

in

decrease the

permeability of the annular seal, reduce shrinkage, and reduce the heat of

hydration generated by the seal.

cement and aggregate mixed at a ratio of
pound sacks of Portland cement per cubic yard of aggregate.
A popular concrete mix consists of eight-94 pound sacks of Type I or Type II
Portland cement per cubic yard of uniform 3/8-inch aggregate.
Concrete

shall consist of Portland

at least six-94

In

no case

be more than 1/5 the radial thickness
be added to concrete mixes to attain proper
placement, setting, and curing.

shall the size of the aggregate

of the annular
consistency for

Water

seal.

shall

Cement-based sealing materials shall be mixed thoroughly
uniformity and ensure that no 'lumps' exist.
Mixing

d.

.

to provide

Ratios of the components of cement-based sealing materials can be varied depending
on the type of cement and additives used. Variations must be approved by the
enforcing agency.

Bentonite

.

form has some of the advantages of cement-based
disadvantage is that the clay can sometimes separate from the clay-

Bentonite clay in

sealing material.

A

'gel'

water mixture.

Although many types of
comparable to bentonite
hydrated. Only bentonite

Unamended
seal

is

none has sealing properties
Bentonite expands significantly in volume when

clay mixtures are available,
clay.

clay

is

an acceptable clay for annular

seals.

bentonite clay seals should not be used where structural strength of the
Bentonite seals may have a tendency to dry,
it will dry.

required, or where

shrink and crack in arid and semi-arid areas of California where subsurface moisture
levels can be low.
Bentonite clay seals can be adversely affected by subsurface

chemical conditions, as can cement-based materials.

Bentonite clay shall not be used as a sealing material if roots from trees and other
deep rooted plants might invade and disrupt the seal, and/or damage the well casing.
Roots may grow in an interval containing a bentonite seal depending on surrounding
soil conditions and vegetation.
Bentonite-based sealing material shall not be used for sealing intervals of fractured
rock or sealing intervals of highly unstable, unconsolidated material that could collapse

and displace the sealing material, unless otherwise approved by the enforcing agency.
Bentonite clay shall not be used as a sealing material where flowing water might erode
it.

Bentonite clay products used for sealing material must be specifically prepared for such
use.
Used drilling mud and/or cuttings from drilling shall not be used in sealing
material.
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Bentonite used for annular seals shall be commercially prepared, powdered, granulated,
pelleiized, or chipped/crushed
pellets or chips shall

be

less

sodium montmorillonite
than

clay.

1/5 the radial thickness

The

largest

dimension of

of the annular space into

which they are placed.
Bentonite clay mbaures shall be thoroughly mbced with clean water prior to placement.
amount of water shall be added to bentonite to allow proper hydration.

A sufficient

Depending on the bentonite sealing mbcture used, 1 gallon of water should be added
to about every 2 pounds of bentonite. Water added to bentonite for hydration shall
be of suitable quality and free of pollutants and contaminants.
Bentonite preparations normally require 1/2 to 1 hour to adequately hydrate. Actual
hydration time is a function of site conditions and the form of bentonite used. Finely
divided forms of bentonite generally require less time for hydration,

Dry bentonite

pellets or chips

may be

if

properly mbced.

placed directly into the annular space below

water, where a short section of annular space,

Care

shall

up to 10 feet in length, is to be sealed.
be taken to prevent bridging during the placement of bentonite seal

material.

Radial Thickness of Seal A minimum of two inches of sealing material shall be maintained
between all casings and the borehole wall, within the interval to be sealed, except where
temporary conductor casing cannot be removed, as noted in Subsection B, page 15, above. A
minimum of two inches of sealing material shall also be maintained between each casing, such
as permanent conductor casing, well casing, gravel fill pipes, etc., in a borehole within the
interval to be sealed, unless otherwise approved by the enforcing agency. Additional space shall
be provided, where needed, for casings to be properly centralized and spaced and allow the use
of a tremie pipe during well construction (if required), especially for deeper wells.
.

Placement of Seal
1.

.

Obstructions

.

All loose cuttings, or other obstructions to sealing shall be

from the annular space before placement of the annular
2.

Centralizers

.

Well casing

ensure the 2-inch

shall

minimum

removed

seal.

be equipped with centering guides or

radial thickness of the annular seal

is

'centralizers' to

at least maintained.

where the well casing is centered in the
borehole during well construction by use of removable tools, such as hollow-stem
Centralizers need not be used in cases

augers.

The spacing of

centralizers

is

normally dictated by the casing materials used, the

orientation and straightness of the borehole, and the

method used

to install the casing.

Centralizers shall be metal, plastic, or other non-degradable material. Wood shall not
be used as a centralizer material. Centralizers must be positioned to allow the proper
placement of sealing material around casing within the interval to be sealed.

Any

metallic component of a centralizer used with metallic casing shall consist of the
same material as the casing. Metallic centralizer components shall meet the same

metallurgical specifications and standards as the metallic casing to reduce the potential
for galvanic corrosion of the casing.
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3.

Foundation and Transition Seals
quantity of sealant that

is

A

.

allowed to

packer or similar retaining device, or a small

set,

can be placed at the bottom of the interval
form a foundation for the seal.

to be sealed before final sealing operations begin to

A

transition seal,

up

to 5 feet in length, consisting of bentonite,

is

sometimes placed

in the annular space to separate filter pack and cement-based sealing materials.

The

transition seal can prevent cement-based sealing materials from infiltrating the filter

pack.

A

short interval of fine-grained sand, usually less than 2 feet in length,

is

sometimes placed between the filter pack and the bentonite transition seal to prevent
bentonite from entering the filter pack. Also, fine sand is sometimes used in place of
bentonite as the transition seal material.
Fine-sized forms of bentonite, such as granules and powder, are usually employed for
if a transition seal is to be placed above the water level in a well
Coarse forms of bentonite, such as pellets and chips, are often used where a
bentonite transition seal is to be placed below the water level.

transition seals

boring.

Transition seals should be installed by use of a tremie pipe, or equivalent. However,

some forms

of bentonite

may tend

to bridge or clog in a tremie pipe.

Bentonite can be placed in dry form or as slurry for use in transition seals. Water
should be added to the bentonite transition seal prior to the placement of cementbased sealing materials where bentonite is dry in the borehole. Care should be
exercised during the addition of water to the borehole to prevent displacing the
bentonite.

Water should be added

to bentonite at a ratio of about

1

gallon for every 2 pounds of

bentonite to allow for proper hydration. Water added to bentonite for hydration shall

be of suitable quality and free of pollutants and contaminants.
Sufficient time should be allowed for bentonite transition seals to properly hydrate

before cement-based sealing materials are placed. Normally, 1/2 to
for proper hydration

to occur.

Actual time of hydration

is

1

hour

is

required

a function of site

conditions.

The top of the

transition seal shall be

sounded to ensure that no bridging has occurred

during placement.
4.

Timing and Method of Placement

.

The annular space

shall

practical after completion of drilling or a stage of drilling. In

space be

left

be sealed as soon as
shall the annular

no case

unsealed longer than 14 days following the installation of casing.

Sealing material shall be placed in one continuous operation from the bottom of the
interval to

be sealed, to the top of the

Where the seal is more than 100 feet
may be installed first and allowed to set or
be no longer than 10 feet in length. The

interval.

in length, the deepest portion of the seal

The deep initial seal shall
remainder of the seal shall be placed above the
partially set.

initial

segment

in

one continuous

operation.

Sealing material shall be placed by methods (such as the use of a tremie pipe or
equivalent) that prevent freefall, bridging, or dilution of the sealing material, or

separation of sand or aggregate from the sealing material. Annular sealing materials
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be

shall not

installed by freefall unless the interval to

be sealed

is

dry and no deeper

than 30 feet below ground surface.
5.

Ground Water Flow

Special care shall be used to restrict the flow of ground water

.

into a well boring while placing material,

of water
6.

is

where subsurface pressure causing the flow

significant.

Verification

.

It

shall

be verified that the volume of sealing material placed

at least

equals or exceeds the volume to be sealed.

7.

Pressure

Pressure required for placement of sealing materials shall be maintained

.

long enough for cement-based sealing materials to properly

Section 10.

Surface Construction Features.

Subsection A, Item 5; Subsection B; and Subsection
remainder of Section 10 (page 36 of Bulletin 74-81)
"A.

set."

Openings

F

(page 39 of Bulletin 74-81) have been changed. The

is

unchanged.

.

Bases

.

A

concrete base or pad, sometimes called a

pump

block or

pump

pedestal,

ground surface around the top of the well casing and contact
the annular seal, unless the top of the casing is below ground surface, as provided by
Subsection B, page 23, below.
shall

be constructed

at

The base shall be free of cracks, voids, or other significant defects likely to prevent
water tightness. Contacts between the base and the annular seal, and the base and the
well casing, must be water tight and must not cause the failure of the annular seal or
well casing. Where cement-based annular sealing material is used, the concrete base
shall be poured before the annular seal has set, unless otherwise approved by the
enforcing agency.

The upper

surface of the base shall slope

away from the well

casing.

The base

shall

extend at least two feet laterally in all directions from the outside of the well boring,
unless otherwise approved by the enforcing agency. The base shall be a minimum of

4 inches

A

thick.

minimum base

thickness of 4 inches

single-user domestic wells.

The base

is

normally acceptable for small diameter,

thickness should be increased for larger wells.

Shape and design requirements for well pump bases vary with the size, weight, and
type of pumping equipment to be installed, engineering properties of the soil on which
the base is to be placed, and local environmental conditions. A large variety of base
designs have been used. The Vertical Turbine Pump Association has developed a
standard base design for large lineshaft turbine pumps. This design consists of a
square, concrete pump base whose design is dependent on bearing weight and site soil
characteristics.

Where

freezing conditions require the use of a pitless adapter, and the well casing and
annular seal do not extend above ground surface or into a pit or vault, a concrete base
or pad shall be constructed as a permanent location monument for the covered well.

The base

shall

be 3

feet in length
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on each

side and 4 inches in thickness, unless

The base
The lift-out

otherwise approved by the enforcing agency.

shall

equivalent, to allow access to the well.

shall facilitate inspection

have a

or
and

lift-out section,

repair of the well.

B.

Well

Pits or Vaults

The use of

.

well pits, vaults, or equivalent features to house the top of a

well casing below ground surface shall be avoided,

if

possible, because of their susceptibility to

the entrance of poor-quality water, contaminants and pollutants.

be used

if

approval

obtained from the enforcing agency.

is

Well

pits or vaults

can only

A substitute device, such as a pitless

adapter or pitless adapter unit (a variation), should almost always be used in place of a vault
or

pit.

Pitless adapters and units were developed for use in areas where prolonged freezing occurs, and
below ground (frost line) discharges are common. Both the National Sanitation Foundation
and Water Systems Council have developed standards for the manufacture and installation of
pitless adapters and units. (See Appendix E, Bibliography, page 85 of Bulletin 74-81.)

If

a pit or vault

is

used

it

shall

from the top of the annular

The

be watertight and structurally sound.

seal to at least

vault shall extend

ground surface.

The

vault shall contact the annular seal in a manner to form a watertight and structurally
sound connection. Contacts between the vault and the annular seal, and the vault and the well
casing,

if

any, shall not

fail

or cause the failure of the well casing or annular

seal.

Where cement-based annular seal materials are used, the vault shall be set into or contact the
annular seal material before it sets, unless otherwise approved by the enforcing agency. If
bentonite-based sealing material is used for the annular seal, the vault should be set into the
bentonite before it is fully hydrated.
Cement-based sealing material

shall

be placed between the outer walls of the vault and the

excavation into which

it is

and to

between the vault and excavation.

seal the space

placed to form a proper, structurally sound foundation for the vault,

The

sealing material surrounding a vault shall extend from the top of the annular seal to
ground surface unless precluded in areas of freezing. If cement-based sealing material is used
for both the annular seal and the space between the excavation and vault, the sealing material
shall be emplaced in a 'continuous pour'. In other words, cement-based sealing material shall
be placed between the vault and excavation and contact the cement-based annular seal before

the annular seal has

The

set.

vault cover or lid shall be watertight but shall allow the venting of gases.

fitted

with a security device to prevent unauthorized access.

The outside of

and permanently labeled 'WATER WELL'. The vault and
to support vehicular traffic where such traffic might occur.

clearly

The top of the vault
The top of the well

shall

be

its lid

set at, or above, grade so that drainage

shall

is

The

lid shall

be

the

lid shall

be

be strong enough

away from the

vault.

casing contained within the vault shall be covered in accordance with
requirements under Subsection A, above, (page 36, Bulletin 74-81) so that water, contaminants,
and pollutants that may enter the vault will not enter the well casing. The cover shall be
provided with a pressure relief or venting device for gases.
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F.

Backflow Prevention All pump discharge pipes not discharging or open to the atmosphere
shall be equipped with an automatic device to prevent backflow and/or back siphonage into a
well. Specific backflow prevention measures are required for drinking water supply wells, as
prescribed in Title 17, Public Health, California Code of Regulations (Sections 7583-7585 and
.

7601-7605, effective June 25, 1987).
Irrigation well systems, including those used for landscape irrigation,

and other well systems

that employ, or which have been modified to employ, chemical feeders or injectors shall be

equipped with a backflow prevention device(s) approved by the enforcing agency."

Section 12.

Casing.

A

(page 43 of Bulletin 74-81) have been revised. The remainder of Subsection
3, 5, and 6 of Subsection
unchanged. Subsection B (page 45 of Bulletin 74-81) has been revised. The revisions are as follows:

Items

A

is

"A,

Casing Material
3.

.

Two basic types of plastic are commonly used for plastic well casing:
thermoplastics and thermosets. Thermoplastics soften with the application of heat and
Plastic

.

reharden when cooled. Thermoplastics can be reformed repeatedly using heat and
sometimes can unexpectedly deform. Attention should be given to the effect of heat
on thermoplastic casing from the setting and curing of cement. Additional discussion
on sealing material and heat generation is in Section 9, Subsection D, 'Sealing
Material'.

ABS (acrylonitrile butadiene styrene), PVC

Thermoplastics used for well casing include

and

(polyvinyl chloride),

SR

(styrene rubber).

thermoplastic well casing in California.

Unlike thermoplastics, thermoset
molecules of thermoset plastic are
or a combination of both.
is

a.

PVC

Styrene rubber

is
is

the most frequently used
seldom used.

cannot be reformed after heating. The
during manufacturing by heat, chemical action,

plastics
'set'

The thermoset

plastic

most commonly used

for well casing

fiberglass.

Thermoplastic well casing shall meet the requirements of
F480, Standard Specification for Thermoplastic Well Casing Pipe and
Couplings Made in Standard Dimension Ratios (SDR), SCH 40 and SCH 80,
'dimension ratio' is the ratio
including the latest revision thereof. (Note:

Thermoplastics

.

ASTM

A

of pipe diameter to pipe wall thickness.)

Pipe

made

in

Schedule 40 and 80 wall thicknesses and pipe designated
ASTM F480, as well

according to certain pressure classifications are listed in
as casing specials referencing the following
(1)

ABS

Pipe

ASTM

.

ASTM

specifications:

D1527, Standard Specification for

Acrylonitrile-

Butadiene-Styrene (ABS) Plastic Pipe, Schedules 40 and 80.
(2)

PVC

Pipe

Chloride)
(3)

.

ASTM

(PVC)

Pressure-Rated

D1785, Standard Specification for (Poly Vinyl
and 120.

Plastic Pipe, Schedules 40, 80,

PVC Pipe ASTM
.

D2241, Standard Specifications for

Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe
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(SDR

Series).

Thermoplastic well casing that may be subject to significant impact stress
during or after installation shall meet or exceed the requirements for impact
resistance classification set forth in Section 6.5 of ASTM F480. Casing that
may be subject to significant impact forces includes, but is not limited to;
casing that is installed in large diameter, deep boreholes; and casing through

I

which
b.

drilling tools pass following installation of the casing in a borehole.

Thermoset

Plastics

.

Thermoset casing material

meet the following

shall

specifications, as applicable, including the latest revisions thereof:

Filament

(1)

Wound

for Filament

Resin Pipe

Wound

Centrifugallv Cast Resin Pipe

(2)

ASTM

.

D2996, Standard Specification

Reinforced Thermosetting Resin Pipe.

ASTM

.

D2997, Standard Specification

for Centrifugally Cast Reinforced Thermosetting Resin Pipe.

Specification for Reinforced Plastic

.

AWWA^

C950,.4WW>1
Glass Fiber Reinforced Resin Pressure Pipe
Pressure Pipe.
Thermosetting-Resin
Standard for Glass-Fiber-Reinforced
.

(4)

c

ASTM D3517, Standard
Mortar Pressure Pipe.

Reinforced Plastic Mortar Pressure Pipe

(3)

All plastic casing used for drinking water supply

Drinking Water Supp ly.
wells, including

community supply well and

individual domestic wells, shall

meet the provisions of National Sanitation Foundation Standard No. 14,

Components and Related Materials and any revision thereof. The
be marked or labeled following requirements in NSF Standard

Plastic Piping

casing shall

No.
d.

Standard No. 14 includes the requirements of

14.

Storage. Handling, and Transportation

.

ASTM

F480.

Plastic casing shall not

be stored

in

direct sunlight or subjected to freezing temperatures for extended periods of
time. Plastic casing shall be stored, handled, and transported in a manner that

prevents excessive mechanical stress. Casing shall be protected from sagging
and bending, severe impacts and loads, and potentially harmful chemicals.

e.

5.

Large Diameter Wells Because large diameter plastic casing has not been
used extensively at depths exceeding 500 feet, special care shall be exercised
with its use in deep wells.
.

Unacceptable Casing Materials

wood

pipe, or natural

6.

Other Materials

.

.

shall not

Galvanized sheet metal pipe such as 'downspout,'

tile

be used as well casing.

Materials in addition to those described above

may be used

as well

casing, subject to enforcing agency approval."

Subsection
"B.

B

(page 45 of Bulletin 74-81) has been revised as follows:

Casing Installation All well casing shall be assembled and installed with sufficient care to
prevent damage to casing sections and joints. All casing joints above intervals of perforations
.

American Water Works Association.
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Any

or screen shall be watertight.
Section

9,

perforations shall be below the depths specified in

Subsection A, page 14, above.

Casing shall be equipped with centering guides or 'centralizers' to ensure the even radial
thickness of the annular seal and

1.

filter

pack.

Metallic casing may be joined by welds, threads, or threaded
Welding shall be accomplished in accordance with the standards of the
American Welding Society or the most recent revision of the American Society of
Mechanical Engineers Boiler Construction Code. Metallic casing shall be equipped
with a 'drive shoe' at the lower end if it is driven into place.

Metallic Casing

.

couplings.

2.

Plastic Casing Plastic casing may be joined by solvent welding or mechanically joined
by threads or other means, depending on the type of material and its fabrication.
Solvent cement used for solvent welding shall meet specifications for the type of plastic
.

Solvent cement shall be applied in accordance with solvent and casing
manufacturer instructions. Particular attention shall be given to instructions pertaining
to required setting time for joints to develop strength.

casing used.

The

following specifications for solvent cements and joints for

PVC

casing shall be

met, including the latest revisions thereof:

ASTM

a.

D2564. Standard Specification for Solvent Cements for Pofy (Vinyl
(PVC) Plastic Pipe and Fittings.

Chloride)

ASTM D2855

b.

.

Standard Practice for Making Solvent-Cemented Joints with Poly

(Vinyl Chloride)

(PVC) Pipe and

Fittings.

be subjected to excessive stress during installation and
be driven into place. Care shall be taken to ensure that plastic casing and
joints are not subjected to excessive heat from cement-based sealing material.
Plastic casing or screen shall not

shall not

A

specifically designed adapter shall

be used to join plastic casing to metallic casing

or screen."

Section 14. Well Development.

Section 14 (page 46 of Bulletin 74-81) has been revised as follows:

"Development, redevelopment, or reconditioning of a well

shall

not damage the well structure or destroy natural barriers to the
and contaminants.

be performed with care, by methods that

movement of poor

Acceptable well development, redevelopment, or reconditioning methods include:
•

Overpumping;

•

Surging or swabbing by use of 'plungers';

•

Surging with compressed

•

Backwashing or surging by alternately starting and stopping a pump;

•

Jetting with water;

air;
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will

quality water, pollutants,

•

Introducing specifically-formulated chemicals into a well; and,

•

Combinations of the above.

Hydraulic fracturing (hydrofracturing)

is

method when properly performed. Good

sometimes an acceptable well development and redevelopment
quality water shall be used in hydrofracturing.

The water

shall

be

disinfected prior to introduction into a well. Material used as 'propping' agents shall be free of pollutants and

contaminants, shall be compatible with the use of a well, and shall be thoroughly washed and disinfected prior
to placement in a well.

Development, redevelopment, or reconditioning by use of specially designed explosive charges is in some cases,
another acceptable development method. Explosives shall be used with special care to prevent damage to the
well structure and to any natural barriers to the movement of poor-quality water, pollutants, and contaminants.
Explosives shall only be used by properly-trained personnel.

Wells subjected to chemicals or explosives during development, redevelopment, or reconditioning operations
be thoroughly pumped to remove such agents and residues immediately after the completion of
operations. Chemicals, water, and other wastes removed from the well shall be disposed of in accordance with
shall

applicable local. State, and federal requirements.

The enforcing agency should be contacted regarding

proper disposal of waste."
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the

Part
Section 21.

III.

Destruction of Wells

Definition of "Abandoned" Well.

Section 21 (page 52 of Bulletin 74-81) has been revised as follows:

"A well is considered 'abandoned* or permanently inactive if it has not been used for one year, unless the
owner demonstrates intention to use the well again. In accordance with Section 24400 of the California
Health and Safety Code, the well owner shall properly maintain an inactive well as evidence of intention for
future use in such a way that the following requirements are met:
"(1)

(2)

The

well shall not allow impairment of the quality of water within the well and ground water
encountered by the well.

The top of the well or well casing shall be provided with a cover, that is secured by a lock or
by other means to prevent its removal without the use of equipment or tools, to prevent
unauthorized access, to prevent a safety hazard to humans and animals, and to prevent illegal
disposal of wastes in the well. The cover shall be watertight where the top of the well casing
or other surface openings to the well are below ground level, such as in a vault or below known
levels of flooding. The cover shall be watertight if the well is inactive for more than five
consecutive years. A pump motor, angle drive, or other surface feature of a well, when in
compliance with the above provisions, shall suffice as a cover.

(3)

The

well shall be

marked so

as to be easily visible

and located, and labeled so as to be

easily

identified as a well.

(4)

If

a

pump

The

area surrounding the well shall be kept clear of brush, debris, and waste materials."

has been temporarily removed for repair or replacement, the well shall not be considered

if the above conditions are met. The well shall be adequately covered to prevent injury to people
and animals and to prevent the entrance of foreign material, surface water, pollutants, or contaminants into

'abandoned'

the well during the

Section 23.

pump

repair period."

Requirements for Destroying Wells.

Subsection A, Item 1 (page 53 of Bulletin 74-81) and Subsection B, Item
been changed. The remainder of Section 23 is unchanged.
Subsection A, Item
"1.

1

1,

(page 54, of Bulletin 74-81) have

has been revised as follows:

Obstructions

.

The

well shall be cleaned, as needed, so that

all

undesirable materials,

including obstructions to filling and sealing, debris, oil from oil-lubricated pumps, or
pollutants and contaminants that could interfere with well destruction are

removed

for

disposal.

The enforcing agency shall be notified as soon as possible if pollutants and
contaminants are known or suspected to be in a well to be destroyed. Well destruction
operations may then proceed only at the approval of the enforcing agency.
The enforcing agency should be contacted
disposal of materials

removed from a well
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to

determine requirements
be destroyed."

to

for

proper

Subsection B, Item

1

has been revised as follows:

Weils situated

in

unconsolidated material

in

an unconfined ground water zone

.

In all

cases the upper 20 feet of the well shall be sealed with suitable sealing material and

the remainder of the well shall be filled with suitable

Figure 9A, page 55 of Bulletin 74-81.)"

I

I
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fill,

or sealing material.

(See

t

MONITORING WELLS

MONITORING WELL STANDARDS
INTRODUCTION
Ground water monitoring

wells are principally used for observing ground water levels

and flow conditions,

obtaining samples for determining ground water quality, and for evaluating hydraulic properties of water-

bearing strata.

The

Monitoring wells are sometimes referred to as "observation

quality of water intercepted by a monitoring well can range

wells."

from drinking water to highly polluted water.
from productive zones containing

In contrast, production or "water wells" are usually designed to obtain water

good-quality water.

The screen or perforated

section of a monitoring well usually extends only a short length to obtain water from,

or to monitor conditions within, an individual water-bearing unit or zone. Water wells are often designed to
obtain water from multiple water-bearing strata. Although there are usually differences between the design

and function of monitoring wells and water

wells,

water wells sometimes are used as monitoring wells, and vice

versa.

Monitoring wells, along with other types of wells, can provide a pathway for the movement of poor-quality
Because monitoring wells are often purposely located in areas affected
by pollutants and contaminants, they pose an especially significant threat to ground water quality if they are
not properly constructed, altered, maintained, and destroyed.

water, pollutants, and contaminants.

The
for

California Legislature amended the California Water Code in 1986 specifically to include requirements
monitoring well standards. Monitoring wells were previously assumed by the Department to be covered

by the collective term "well"

in the law.

History of Monitoring Wells
Monitoring wells were first used mainly for water level measurement. These wells were often referred to as
piezometers in reference to the "piezometric surface" of ground water. In recent years, the term "piezometric
surface" is often replaced by "potentiometric surface." However, the term "piezometer" is still sometimes used
for monitoring wells installed only for water level measurement.

Many

water level monitoring wells constructed

in

the past were relatively large in diameter in comparison to

diameter were often constructed to accommodate various
measurement, including floats for mechanically-operated, continuous water level
recorders. Many inactive water wells that could accommodate mechanical water level recording equipment
were used as monitoring wells.
today's monitoring wells.

means of water

Modern

Wells up to 10-inches

in

level

electronic water level measuring and recording devices

monitoring wells.

Some continuous

water-level

now

allow for small-diameter water-level

measurement devices can be used

in wells less

than 2-inches

in inside diameter.

The use of monitoring wells for ground water sampling for chemical analysis has increased significantly in the
past two decades. The following factors have all served to increase the frequency and scope of ground water
quality investigations and the number of monitoring wells constructed:
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Advances

in analytical

and environmental chemistry;

Increased knowledge of the adverse effects of chemicals on humans;
Public awareness of ground water pollution;

The advent of

federal

ground water quality protection

legislation in the 1970s, and,

Statutes relating to ground water quality enacted by the California Legislature.

Since the 1970s an entire industry has developed around ground water quality monitoring and monitoring well

Numerous private firms are involved in providing technical services for the design and
implementation of ground water quality investigations. Many firms are involved in the manufacture,
distribution, and marketing of materials and equipment used in constructing and operating monitoring wells.
construction.

Most monitoring

wells constructed today are used to assess:

•

The nature and

distribution of pollutants

•

The nature and

distribution of naturally occurring chemical constituents;

•

Subsurface hydrologic conditions; and,

•

Hydraulic properties of strata as they relate to pollutant and contaminant movement.

Some monitoring

and contaminants

wells are designed to be multipurpose.

in

ground water;

Monitoring wells can sometimes be used as

"extraction" or "injection" wells for mitigation of pollution or contamination.

Although a significant number of monitoring wells constructed today are for detection and assessment of
ground water quality impairment, many monitoring wells are constructed for evaluating ground water supply
conditions by allowing ground water level measurement and/or aquifer testing. Still others are constructed
for observing water levels associated with excavations and irrigated agriculture.
During 1989, approximately 20 percent of all well drilling in California was for monitoring wells, based on well
reports received by the Department of Water Resources. Monitoring wells have been constructed in
nearly all California counties.
The largest concentrations of water quality monitoring wells occur in
metropolitan areas of the State. Large numbers of monitoring wells are installed for detection and assessment
of leaks from underground storage tanks.

driller's

Types of Monitoring Wells
For the purpose of these standards, the term "monitoring well" is limited to wells designed to monitor
subsurface water in the saturated zone, existing at or above atmospheric pressure (ground water); rather than
water, water vapor, and/or gases contained in the unsaturated or vadose zone. Monitoring devices used for
the unsaturated zone differ significantly from those used for the saturated (ground water) zone.

As shown

in

Figure

2,

three basic types of monitoring wells or "installations" are:

•

Individual monitoring wells;

•

Nested monitoring wells; and,

•

Clustered monitoring wells.

Individual monitoring wells consist of a single casing "string" within a borehole, as illustrated in Figures 2
and 3. Individual monitoring wells are installed in unique locations apart from one another. They are the
most common type of monitoring well constructed in California.
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I

Figure

2.

MONITORING WELL TYPES

(NOTE: Schematic, not to

scale)
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Pack

Pack

Figure

3.

CROSS SECTION OF A TYPICAL MONITORING WELL
(NOTE: Schematic, not to scale)
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Nested monitoring wells consist of two or more casing strings within the same borehole. Normally the
screened interval of each casing string is designed to obtain water from different aquifers or water-bearing
zones. The purpose of a nested monitoring well is much the same as clustered monitoring wells.
Clustered monitoring wells consist of individual monitoring wells situated close together, but not in the same
borehole. The wells within a cluster are normally constructed to obtain water from different aquifers or waterbearing zones. Clustered wells are most often used for monitoring ground water conditions at various depths
in roughly the

same

area.

A nested monitoring well can be difficult

to construct because of multiple casings within the

same borehole.

Care is required during construction to ensure water-bearing zones for each casing string are hydraulically
isolated from one another and the annular seals are effective. Some regulatory agencies may prohibit the use
of nested monitoring wells for certain contamination or pollution investigations. Normally this can be due
to uncertainties about whether water-bearing strata can be isolated and whether the annular seals in a nested
well are always effective.
Individual casing strings for the various types of monitoring wells discussed above, are sometimes designed to
more than one aquifer or water-bearing unit. These casing strings usually have multiple

obtain water from

intervals of openings or screen.

Such well casing

strings, often referred to as "multi-level

monitoring

wells,"

can sometimes serve as a preferential pathway for the movement of poor quality water, pollutants, and
contaminants from one unit to another. Some regulatory agencies prohibit the use of multi-level monitoring
wells for certain pollution or contamination investigations out of concern for water quality protection and data
quality requirements.

Authority and Responsibilities of Other Agencies

As

discussed above. Congress enacted major legislation dealing with ground water quality protection during

Regulatory programs initiated by federal legislation, such as the Resources Conservation and
Recovery Act (RCRA) and its amendments, are administered by the U. S. Environmental Protection Agency.
Some administration and enforcement activities related to federal legislation have been delegated to California

the 1970s.

State agencies.

The

California Legislature enacted legislation expanding efforts for ground water quality protection in

California beyond federal requirements.
for investigation, mitigation,

The Legislature assigned several State agencies various responsibilities

and control of ground water pollution and contamination.

lead enforcement agency for most ground water quality protection issues in California is the State Water
Resources Control Board (State Board) and the nine California Regional Water Quality Control Boards
(Regional Boards). The State Board oversees the activities of the nine regional boards.

The

The Department of Health Services or, under some circumstances,
is

the U. S. Environmental Protection Agency,

the lead enforcement agency for ground water quality issues related to hazardous wastes.

77ic

EPA,

the Departmera of Health Services,

and the State Board have adopted

regulations or standards

establishing monitoring requirements for "waste facilities'. These regulations or standards include requirements far

design

and performance of monitoring

wells that are often

Other State government organizations concerned or

more

directly involved with

or protection in California include:
•

stringent than standards in this bulletin.

Department of Conservation, Division of Oil and Gas,
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ground water quality assessment

•

Department of Food and Agriculture,

•

Integrated

•

Department of Water Resources.

Waste Management Board, and,

California cities, counties, and local water agencies are also involved with ground water quality assessment and
protection.

The

Division of Oil and

Gas has authority and

responsibility for geothermal wells

constructed in the State's Geothermal Resources Areas (pursuant to Chapter

4,

and other special wells

Division

3,

California Public

Resources Code). Shallow wells drilled for geothermal observation are subject to regulations and standards
established by DOG.
After July 17, 1991 the California Environmental Protection Agency will oversee the activities of the State

Water Resources Control Board and the Integrated Waste Management Board. Some of the environmental
protection activities of the Department of Health Services and the Department of Food and Agriculture will
also

come under

the California Environmental Protection Agency.

Scope, Organization, and Limitations of Standards
Certain standards that apply to water wells also apply to monitoring wells. Therefore the Monitoring Well
Standards refer frequently to the Water Well Standards. Standards that apply only to monitoring wells, or that
require emphasis, are discussed in detail in the Monitoring Well Standards. The Monitoring Well Standards
are arranged in a format similar to the Water Well Standards.

These standards are not intended as a complete manual for monitoring well construction, alteration,
maintenance, and destruction. These standards serve only as minimum statewide guidelines towards ensuring
that monitoring wells do not constitute a significant pathway for the movement of poor quality water,
pollutants, or contaminants. These standards provide no assurance that a monitoring well will perform a
desired function. In most cases ground water monitoring practices and monitoring well performance, or
functional requirements, fall under the purview of the various agencies mentioned earlier.
Ultimate
responsibility for the design and performance of a monitoring well rests with the well owner and/or the owner's
contractor, and/or technical representative(s).
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f

STANDARDS
Part
Section

I.

General

Definitions^.

1.

Monitoring Well

A.

Water Code

The term "monitoring

.

well"

is

defined in Section 13712 of the California

as:

excavation by any

"...any artificial

purpose of monitoring
underground waters, or the
underground waters."

method

for the

fluctuations in groundwater levels, quality of

concentration of contaminants in

Exploration Hole (or Boring)

B.

.

An uncased

temporary excavation whose purpose

ate determination of hydrologic conditions at a

Enforcing Agency

C.

ment

.

to administer

An

is

the immedi-

site.

agency designated by duly authorized

local, regional,

or State govern-

and enforce laws or ordinances pertaining to the construction,

alteration,

maintenance, and destruction of monitoring wells.

Section

2.

Application to Well Type.

These standards apply to all types of monitoring wells, except as prescribed in Sections 3, 4, and
Before a change in use of a well is made, any standards for the new use must be complied with.

Section

3.

5,

below.

Exemptions for Unusual Conditions.

these standards and prescribe
alternate requirements. These standards may be waived where they are impractical or ineffective because of
unusual conditions or would result in an unsatisfactory condition or well function. In waiving any of these

Under

certain circumstances the enforcing agency

measures be implemented to provide the same
of water-quality protection that would otherwise be provided by these standards.

standards the enforcing agency shall,
or greater level

Section

4.

may waive compliance with

if

at all possible, require

Exclusions.

"Monitoring Well Construction," page 41, do not apply to "exploration holes."
However, provisions of Section 7, "Reports," below and Part III, "Destruction of Monitoring Wells," page 50,

Most standards
do apply

in Part

II,

directly to exploration holes.

Exploration holes for determining suitability of on-site domestic sewage disposal that are less than 10 feet in

depth are exempt from the reporting and destruction requirements of these standards.

Large volume excavations for determining the suitability of on-site domestic sewage disposal, such as backhoe
trenches, that exceed ten feet in depth are exempt from the requirements of Part III of these standards.
However, such excavations shall be backfilled with the excavated material or other suitable fill material and
the backfill compacted in lifts to attain at least 90 percent relative compaction in order to restore physical
conditions in the excavation as much as possible. If a layer or layers of material that serve to impede the

^

Selected technical terms are defined in Appendbc A, page 77.
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movement of poor-quality

water, pollutants and contaminants are penetrated by the excavation, they shall be

reestablished to the degree possible to provide protection for underground waters, unless otherwise approved

by the enforcing agency. In

some

cases

it

may be

necessary to backfill

all

or a portion of the excavation with

sealing material meeting these standards to reestablish natural barriers to the
pollutants,

and contaminants.

Section

Special Standards.

5.

The enforcing agency may

prescribe measures

more

movement of poor-quality water,

stringent than standards presented here,

where needed

to

protect public safety or protect water quality.

Section

6.

Responsible Parties.

7, Chapter 10, Article 3) of the California Water Code; construction,
and destruction of monitoring wells shall be performed by contractors licensed in accordance with
the California Contractors' License Law (Division 3, Chapter 9, California Business and Professions Code),
except where exempted by law. Construction, alteration, or destruction of monitoring wells to monitor
hazardous waste facilities, other waste facilities, or underground storage tanks, shall be performed under the

Pursuant to Section 13750.5 (Division

alteration,

supervision of a California Registered Professional Engineer, California Registered Geologist, or California
Certified Engineering Geologist,

Section

7.

where specified by

law.

Reports.

Monitoring well construction, alteration, and destruction reports shall be completed on forms provided by the
California Department of Water Resources.
Other types of forms may be used for submission to the
Department with the prior approval of the Department. The completed forms shall be submitted to the
Department in accordance with relevant provisions of Sections 13750 through 13754 (Division 7, Chapter 10,
Article 3) of the California Water Code.
Information concerning completion and submission of well
construction, alteration, and destruction reports is contained in Guide to the Preparation of the Water Well
Drillers Report,

Department of Water Resources, October 1977, or
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its latest

revision.

Part
Section

8.

Monitoring Well Construction

II.

Well Location With Respect to Pollutants and Contaminants, and Structures.

well locations are usually selected

on the

basis of

known

Monitoring
and water quality
Monitoring wells frequently need to be

at defined or required locations.

Monitoring wells are usually constructed to observe conditions

or expected hydrologic, geologic,

conditions and the location of pollutant or contaminant sources.
located close to or within areas of pollution or contamination.

Monitoring wells shall be located an adequate distance from known or potential
sources of pollution and contamination, including those listed in Section 8 of the Water Well
Standards, unless regulatory or legitimate data requirements necessitate they be located closer.

A.

Separation

B.

Flooding and Drainage
if

.

Monitoring wells should be located in areas protected from flooding,
Provisions for locating monitoring wells in areas of flooding and drainage are
Section 8 of the Water Well Standards.

possible.

contained in

.

All monitoring wells shall be located an adequate distance from buildings and
other structures to allow access for well maintenance, modification, repair, and destruction,

C.

Accessibility

.

unless otherwise approved by the enforcing agency.
Drill cuttings and
Disposal of Wastes When Drilling in Contaminated or Polluted Areas
wastewater from monitoring wells or exploration holes in areas of known or suspected
contamination or pollution shall be disposed of in accordance with all applicable federal, State,
and local requirements. The enforcing agency should be contacted to determine requirements

D.

.

for the proper disposal of cuttings

Section

9.

and wastewater.

Sealing the Upper Annular Space.

The space between

the monitoring well casing and the wall of the well boring, usually referred to as the
it from being a preferential pathway for the movement

"annular space," shall be effectively sealed to prevent

of poor quality water, pollutants, and contaminants. Since monitoring wells are often constructed to obtain
water from discrete intervals, a secondary purpose of the annular seal can be to isolate the well intake section
or screen to one water-bearing unit. The annular seal can also serve to protect the structural integrity of the
well casing and to protect the casing from chemical attack and corrosion. Because monitoring wells are often

located close to, or within areas affected by pollutants and contaminants, an effective annular seal
critical for

is

often

the protection of ground water quality.

General discussion of sealing methods and requirements for monitoring wells is contained in Section 9,
Section 13, and Appendix B, of the Water Well Standards. Special requirements for monitoring wells include
the following:

A.

Minimum Depth
1.

Water

of Annular Seal

.

quality monitoring wells and monitoring wells constructed in areas of

suspected pollution or contamination

.

The

known

or

annular space shall be sealed from the top

pack or monitoring zone to ground surface, unless otherwise approved by
the enforcing agency. The top of the filter pack or monitoring zone shall not extend
into another water-bearing unit above the single water-bearing unit being monitored
unless otherwise approved by the enforcing agency. The filter pack or monitoring zone
shall not extend into any confining layers that overlie or underlie the unit to be moni-

of the

filter
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tored, unless otherwise
shall

be no

less

approved by the enforcing agency. The annular surface seal

than 20 feet in length.

Seal lengths less than 20 feet are permissible only if shallow zones will be monitored
and approval has been obtained from the enforcing agency. If possible, special
protection shall be provided where a reduced-length seal is used, as described in Section 8 of the Water Well Standards.

2.

Other Monitoring Wells The upper annular seal shall extend from ground surface to
minimum depth of 20 feet. An annular seal less than 20 feet in length is permissible
.

a

if

3.

provisions in Item

Sealing Off Strata

minimum depth

.

1,

above, are followed.

Additional annular sealing

of the upper annular

seal, as is

material shall be placed below the

needed, to prevent the

movement of

poor-quality water, pollutants, and contaminants through the well to zones of goodquality water.

Requirements for sealing off zones are

in Section 13 of the

Water Well

Standards.

4.

Shallow Water Level Observation Wells

Water level observation wells less than 15
depth that are used to assess root zone drainage in agricultural areas are
exempt from an annular surface seal requirement, unless otherwise required by the
.

feet in total

enforcing agency.

5.

6.

Areas of Freezing The top of the annular seal may be below ground surface in areas
where freezing is likely. Such areas include those listed in Section 9 of the Water Well
Standards. The top of the annular seal shall not be more than 4 feet below ground
surface. The remainder of the space above the seal may be made an integral part of
a vault, in accordance with Section 10, Subsection E, page 45, below.
.

Vaults

.

At the approval of the enforcing agency, the top of the annular

seal

and well
In no

casing can be below ground surface where traffic or other conditions require.
case shall the top of the annular seal be

The top of

more than 4

feet

below ground

surface.

the annular seal shall contact a suitable, watertight, structurally-sound

subsurface vault, or equivalent feature, that encloses the top of the well casing in

accordance with Section 10, Subsection E, page 45, below. The vault shall extend from
the top of the annular seal to at least ground surface.
B.

Sealing Conditions

1.

.

Temporary Conductor Casing If "temporary" conductor casing is used during drilling,
it shall be removed during the placement of the casing and annular seal materials, as
described in Section 9 of the Water Well Standards. If the temporary conductor casing
"cannot" be removed, as defined in Section 9 of the Water Well Standards, sealing
material shall be placed between the conductor casing and borehole wall, and between
the well casing and conductor casing, in accordance with methods described in Section
9 of the Water Well Standards. Sealing material shall extend to at least the depths
.

specified in Subsection

2.

A of this

Permanent Conductor Casing

section.

If a permanent conductor casing is to be installed, the
monitoring well borehole diameter shall be at least 4 inches greater than the outside
diameter of the conductor casing. The inner diameter of the permanent conductor
.
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casing shall in turn be at least 4 inches greater than the outside diameter of the well
casing.

Sealing material shall be placed between the permanent conductor casing and the
borehole wall, and the conductor casing and the well casing. The sealing material shall
extend to at least the depths specified in Subsection A of this section.

C.

A minimum of two inches of sealing material shall be maintained
and the borehole wall, within the interval to be sealed, except as noted in
Section 9 of the Water Well Standards. At least two inches of sealing material shall also be
maintained between all "casings" in a borehole, within the interval to be sealed unless otherwise
approved by the enforcing agency. Additional space shall be provided, where needed, to allow
casings to be properly centralized and spaced and allow the use of a tremie pipe during well
construction (if required), especially for deeper wells.
Radial Thickness of Seal

between

D.

all

.

casings

Sealing Material

.

Sealing material shall consist of neat cement, sand-cement, or bentonite clay.

Cement-based sealing material shall be used opposite fractured rock, unless otherwise approved
by the enforcing agency. Concrete shall be used only with the approval of the enforcing agency.
Sealing material shall be selected based on required structural, handling, and sealing properties,
and the chemical environment into which it is placed. Used drilling mud or cuttings from
drilling shall not be used for any part of sealing material.
1.

Water Water used

for sealing mixtures should generally be of drinking water quality,
be compatible with the type of sealing material used, shall be free of petroleum
and petroleum products, and shall be free of suspended matter. Good-quality water
.

shall

is

necessary to ensure that sealing materials achieve proper consistency for placement

and achieve adequate structural and sealing properties.
Nonpotable water can sometimes be used for preparing cement-based sealing materials.
In no case shall the concentration of chloride in water used in cement-based sealing
material exceed 2,000 milligrams per

Water used

liter.

for sealing material shall

drinking-quality water of

Sulfate shall not exceed 1,500 mg/1.

be chemically analyzed

known composition should be used

if

unknown.

Only

for preparing sealing

mixtures for monitoring wells to be used for sensitive water-quality determinations.
2.

Cement-Based Sealing Materials

.

Discussion and standards for cement-based sealing

materials are contained in Section 9 of the
ations that apply to monitoring wells are:

Water Well Standards. Special consider-

Care should be exercised in the use of special additives for cementbased sealing materials, such as those used for modifying cement setting times.
Some additives could interfere with sensitive water quality determinations.

a.

Additives

b-

Cooling Water In the case of water quality monitoring wells, care should be
exercised in the use of circulating cooling water to protect plastic casing from
heat build-up during setting of cement-based sealing materials. Water intro-

.

.

duced and/or circulated

in a well for cooling

could interfere with water quality

determinations.
3.

Bentonite-Based Sealing Materials

.

Discussion and standards for bentonite-based

sealing materials are contained in Section 9 of the

-43-

Water Well Standards.

Transition Seal

.

A bentonite-based transition seal, up to 5 feet in length,

annular space to separate

filter

is

often placed in the

pack and cement-based sealing materials. The transition seal

can prevent cement-based sealing materials from infiltrating the

filter

pack.

A short

interval

of fine-grain sand, usually less than 2 feet in length, is often placed between the filter pack and
the bentonite transition seal to prevent bentonite from entering the filter pack. Also, fine sand
is

sometimes used

in place

of bentonite as the transition seal material.

Fine-grain forms of bentonite, such as granules and powder, are usually employed for a
if a transition seal is to be placed above the water level in a well boring. Coarse
forms of bentonite, such as pellets and chips, are often used where a bentonite transition seal
is to be placed below the water level.

transition seal

Transition seals should be installed by using a tremie pipe or equivalent. However,

of bentonite

may tend

some forms

to bridge or clog in a tremie pipe.

Bentonite can be placed in the well annulus in dry form or as slurry for transition seals. Water
should be added to the bentonite transition seal prior to the placement of cement-based sealing
materials where the bentonite

is

dry in the borehole.

Care should be exercised during the

addition of water to the borehole to prevent displacing the bentonite.

Water should be added

to bentonite at a ratio of about 1 gallon for every 2 pounds of
bentonite to allow for proper hydration. Water added to bentonite for hydration or to make
a slurry shall be of suitable quality and free of pollutants and contaminants.

Sufficient time should be allowed for bentonite transition seals to properly hydrate before
cement-based sealing materials are placed. Normally, 1/2 to 1 hour is required for hydration
to occur. Actual time of hydration is a function of site conditions.

The top of

the transition seal shall be sounded to ensure that no bridging occurred during

placement.

Placement of Annular Seal Material
All loose cuttings and other obstructions shall be
removed from the annular space before sealing materials are placed. Sealing may be accomplished by using pressure grouting techniques, a tremie pipe, or equivalent. Sealing materials
shall be installed as soon as possible during well construction operations. Sealing materials
shall not be installed by "free-fall" from the surface unless the interval to be sealed is dry and
less than 30 feet deep.
.

Casing spacers shall be used within the interval(s) to be sealed to separate individual well
one another in a borehole of a nested monitoring well. The spacers shall

casing strings from

be placed

at intervals along the casing to

individual casing strings.

other non-degradable material.

Any metallic component

ensure a

minimum

separation of 2 inches between

Spacers shall be constructed of corrosion-resistant metal, plastic, or

Wood

shall not

be used as spacer material.

same material
meet the same metallurgical specifications and

of a spacer used with metallic casing shall consist of the

as the casing. Metallic spacer

components

shall

standards as the casing to reduce the potential for galvanic corrosion of the casing.

The spacing of casing spacers

is

normally dictated by casing materials used, the orientation and
method used to install the casing. Spacers shall not be

straightness of the borehole, and the

more than

12 inches in length and shall not be placed closer than 10 feet apart along a casing

string within the interval to be sealed, unless otherwise

-44-

approved by the enforcing agency.

Casing spacers shall be designed to allow the proper passage and distribution of sealing
material around casing(s) within the interval(s) to be sealed.
Additional discussion and standards for placement of the annular seal are contained in
Section 9, Section 13, and Appendix B of the Water Well Standards.

Section 10.

Surface Construction Features.

Surface construction features of a monitoring well shall serve to prevent physical

damage

to the well; prevent

entrance of surface water, pollutants, and contaminants; and prevent unauthorized access.

A.

Locking Cover

.

The top of

a monitoring well shall

be protected by a locking cover or

equivalent level of protection to prevent unauthorized access.

B.

C

Casing Cap The top of a monitoring well casing shall be fitted with a cap or "sanitary seal"
to prevent surface water, pollutants, or contaminants from entering the well bore. Openings
or passages for water level measurement, venting, pump power cables, discharge tubing, and
other access shall be protected against entry of surface water, pollutants, and contaminants.
.

Flooding

.

The top of

the well casing shall terminate above ground surface and

of flooding, except where

D.

Bases

site conditions,

such as vehicular

traffic, will

known

levels

not allow.

Unless otherwise approved by the enforcing agency, a concrete base or pad shall be

.

constructed around the top of a monitoring well casing at ground surface and contact the
annular seal, unless the top of the casing is below ground surface as provided by Subsection E,

The base shall be at least 4 inches thick and shall slope to drain away from the well
The base shall extend at least two feet laterally in all directions from the outside of the

below.
casing.

well boring, unless otherwise approved by the enforcing agency.

be free of cracks, voids, and other significant defects likely to prevent water
tightness. Contacts between the base and the annular seal, and the base and the well casing
must be water tight and must not cause the failure of the well casing or annular seal.

The base

shall

Where cement-based annular
the annular seal has

E.

Vaults

.

set,

sealing material

is

used, the concrete base shall be poured before

unless otherwise approved by the enforcing agency.

At the approval of the enforcing agency, the top of the well casing may be below

ground surface because of

or other

traffic

critical

considerations.

A

structurally-sound

watertight vault, or equivalent feature, shall be installed to house the top of a monitoring well

below ground surface. The vault shall extend from the top of the annular seal to at least
ground surface. In no case shall the top of the annular seal be more than 4 feet below ground
that

is

surface.

The

vault shall contact the annular seal in a manner to form a watertight and structurally
sound connection. Contacts between the vault and the annular seal, and the vault and the well
casing,

if

any, shall not

fail

or cause the failure of the well casing or annular seal.

Where cement-based annular

seal materials are used, the vault shall

annular seal material before

it

sets,

bentonite-based sealing material
bentonite before

it is

is

be

set into or contact the

unless otherwise approved by the enforcing agency.

used for the annular

fully hydrated.

»
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seal, the vault

If

should be set into the

Cement-based sealing material
excavation into which

shall

be placed between the outer walls of the vault and the

placed to form a proper, structurally sound foundation for the vault,

it is

and to seal the space between the vault and excavation. Bentonite-based sealing material may
be used between the vault and excavation at the approval of the enforcing agency.
Sealing material surrounding a vault shall extend from the top of the annular seal to ground
surface, unless precluded in areas of freezing. If cement-based sealing material

is

used for both

the annular seal and the space between the excavation and vault, the sealing material shall be

placed in a "continuous pour." In other words, cement-based sealing material shall be placed
between the vault and excavation and contact the cement-based annular seal before the annular
seal has set.

The

vault cover or lid shall be watertight but shall allow the venting of gases, unless otherwise
approved by the enforcing agency. The lid shall be fitted with a security device to prevent
unauthorized access. The lid shall be clearly and permanently marked "MONITORING
WELL." The vault and its lid shall be strong enough to support vehicular traffic where such
traffic might occur.

The top of the

vault shall be set at or above grade so drainage

is

away from the

vault.

The top

of the well casing contained within the vault shall be covered in accordance with requirements

under Subsections

A and

B, above, so that water, contaminants, or pollutants that

may

enter

the vault will not enter the well casing.

F.

Protection

From

Vehicles

.

Protective steel posts, or the equivalent, shall be installed around

a monitoring well casing where
traffic.

The

it

is

terminated above ground surface in areas of vehicular

posts shall be easily seen and shall protect the well from vehicular impact.

Additional requirements for surface construction features are in Section 10 of the Water Well Standards.

Section 11.

Filter Pack.

Monitoring well filter pack material shall consist of nonreactive, smooth, rounded, spherical, granular material
of highly uniform size and known composition. Filter pack material shall not degrade or consolidate after
placement. The grain-size of the filter pack shall be matched to the slot size of the well screen so that any
movement of filter pack material into the well will be limited to prevent significant voids in the filter pack that

could ultimately destabilize the annular

seal.

Filter pack material shall be obtained from clean sources. Filter pack material should be washed and properly
packaged for handling, delivery, and storage, if used in monitoring wells constructed for sensitive water quality

determinations.

Care should be exercised

pack materials at a drilling site to ensure the material does
Care should also be exercised to prevent the
introduction of foreign substances, such as clay or vegetative matter, that might interfere with the placement
and function of the filter pack.
not

come

in the storage

of

filter

into contact with pollutants or contaminants.

pack material shall be placed in the well boring by use of a tremie pipe or equivalent. The depth of the
filter pack shall be carefully checked and the volume of emplaced filter pack material verified to
determine that filter pack materials have not bridged during installation.
Filter

top of the
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Section 12.

Casing.

all tubular materials that are permanent features of a well.
in monitoring wells maintain the well bore and provide a
and
blank
casing
Screens, collars, risers, liners,
passage for ground water level measurement and/or sample-collection devices.

The term

"casing" in

its

broadest sense includes

Protective
vc casing serves to prevent accidental or intentional
consists of heavy

damage

to a well.

Protective casing normally

gauge metallic pipe placed over the portion of the well casing that extends above ground

surface.

Conductor casing usually functions as a temporary means of shoring the walls of a well boring to allow drilling
and the placement of well construction materials. If used, temporary conductor casing is usually driven into
place during drilling and is withdrawn at the same time filter pack and annular seal materials are installed
around the well casing. Sometimes conductor casing is left in place and is made a permanent feature of the
completed well structure. Requirements for sealing permanent conductor casing in place are contained in
Section

9.

For the purpose of these standards, the term "casing" applies to screens, collars, risers, and blank casing, and
General discussion and standards for casing
materials are contained in Section 12 of the Water Well Standards. Special considerations that apply to
monitoring well casing are described below:
other specialized products used to maintain the well bore.

A.

Casing Material
1.

.

Chemical Compatibility Special consideration shall be given to the selection of casing
materials for monitoring wells installed in environments that are chemically "hostile".
The selected casing shall resist chemical attack and corrosion.
.

Special consideration should be given to the selection of casing materials for wells to
be used for sensitive water-quality determinations. Chemical interaction between casing
materials and pollutants, contaminants, ground water, filter pack material, and geologic
materials could bias ground-water quality determinations.

2.

Used Casing

.

Used casing may be acceptable

in certain cases, at the

approval of the

enforcing agency.

3.

Plastic

and Steel Casing

monitoring

wells.

The

.

Plastic

and

steel well casing materials are

commonly used

for

principal plastics used for water-quality monitoring wells are

thermoplastics and fluorocarbon resins.

Standards for thermoplastic well casing are in Section 12 of the Water Well Standards.
The principal thermoplastic material used for water quality monitoring wells is polyvinyl chloride

(PVC).

Fluorocarbon casing materials include fluorinated ethylene propylene (FEP) and
polytetrafluoroethylene (PTFE). Fluorocarbon resin casing materials are generally
considered immune to chemical attack. Fluorocarbon casing materials shall meet the
following specifications, including the latest revisions thereof:
a.

ASTM

D3296. Standard Specification for FEP-Fluorocarbon Tube.

b.

ASTM

D3295 Standard
.
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Specifications for

PTFE

Tubing.

Stainless steel

is

the most

common form

of metallic casing used in monitoring wells

constructed for sensitive water quality determinations. Stainless steel casing shall meet

ASTM

A312, Standard Specification for Seamless and Welded
meet general requirements for tubular steel products
Section 12 of the Water Well Standards.

the provisions of

Austenitic Stainless Pipe, and shall
in

B.

Multiple Screens Monitoring well casing strings shall not have openings in multiple waterbearing units (multi-level monitoring wells), if poor-quality water, pollutants, or contaminants
.

and move to other units
penetrated by the well and degrade ground water quality, unless otherwise approved by the
enforcing agency.
in units penetrated by the well could pass through the openings

C
D.

Bottom Plugs The bottom of a monitoring well casing shall be plugged or capped to prevent
sediment or rock from entering the well.
.

Casing Installation

Discussion and standards for the installation of casing materials are in

.

Section 12 of the Water Well Standards.

Special considerations for monitoring wells are:

1.

Cleanliness Casing, couplings, centralizers, and other components of well casing
be clean and free of pollutants and contaminants at the time of installation.

2.

Depending on the type of material and its fabrication, plastic
manner that ensures its
water tightness. Organic solvent welding cements or glues should not be used for
joining plastic casing if glues or cement compounds could interfere with water-quality

.

Joining Plastic Casing

shall

.

casing shall be joined (threaded or otherwise coupled) in a

determinations.

3.

Impact Casing shall not be subjected to significant impact during installation that may
.

damage or weaken

the casing.

Section 13. Well Development.

Monitoring well development, redevelopment, and reconditioning shall be performed with care so as to prevent
to the well and any strata surrounding the well that serve to restrict the movement of poor-quality
water, pollutants, and contaminants. Development, redevelopment, and reconditioning operations shall be
performed with special care where a well has been constructed in an area of known or suspected pollution or
contamination. Such special care is necessary to prevent the spread of pollutants and contaminants in the
environment and to protect public health and safety.

damage

Water, sediment, and other waste removed from a monitoring well for "development" operations shall be
disposed of in accordance with applicable federal. State, and local requirements. The enforcing agency should
be contacted concerning the proper disposal of waste from development operations.

Appropriate methods of well development vary with the type and use of a monitoring well.
methods that may be acceptable under certain circumstances include:

A.

Mechanical Surging Plungers,
.

bailers, surge blocks,

and other surging devices

safety valves or vents to prevent excessive pressure differentials that could

screen.
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Development

shall incorporate

damage casing or

B.

Overpumping and Pump Surging Overpumping and surging may not be suitable for development of wells producing large amounts of sediment because of the potential for clogging or
jamming of pumps.

C.

Air Development Some air development methods are not acceptable for monitoring wells to
be used for sensitive water-quality determinations.

D.

Water

.

.

Jetting

.

Water used

in jetting operations shall

be free of pollutants and contaminants.

Water-jetting methods are not always acceptable for monitoring wells used for sensitive waterquality determinations.

Chemical Development Extreme care

E.

.

well development.

It is

shall

be exercised in the use of chemicals for monitoring

often unacceptable to use chemicals for developing monitoring wells

to be used for water-quality determinations.

completely removed from the well,

filter

Chemicals introduced for development shall be

pack, and water-bearing strata accessed by the well

immediately after development operations are completed.

The

Section 14.

various methods described above are sometimes used in combination.

Rehabilitation and Repair of Monitoring Wells.

For the purpose of these standards,

"well rehabilitation" includes the treatment of a well to recover loss in

yield caused by incrustation or clogging of the screen, filter pack, and/or water-bearing strata adjoining the

Well rehabilitation methods that may, in certain cases, be acceptable for monitoring wells include
mechanical surging, backwashing or surging by alternately starting or stopping a pump, surging with air, water

well.

jetting, sonic cleaning,

chemical treatment, or combinations of these.

Rehabilitation methods shall be performed with care to prevent

damage

to the well

and any barriers

that serve

movement of poor-quality water, pollutants, or contaminants. Chemicals used for rehabilitation
be completely removed from the well, filter pack, and water-bearing strata accessed by the well
immediately after rehabilitation operations are completed. Chemicals, water, and other waste shall be disposed
of in accordance with applicable federal. State, and local requirements. The enforcing agency should be
contacted regarding the proper disposal of waste from rehabilitation operations.
to restrict the

shall

Rehabilitation methods should be compatible with the use of the monitoring well.

Special care should be

given to the selection of rehabilitation methods for water-quality monitoring wells.

Materials used for repairing well casing shall meet the requirements of Section 12 of these standards.

Section 15. Temporary Cover.

The

well or borehole opening and any associated excavations shall be covered at the surface to ensure public

safety

and

to prevent the entry of foreign material, water, contaminants,

and pollutants whenever work

is

interrupted by such events as overnight shutdown, poor weather, and required waiting periods to allow setting
tests. The cover shall be held
cannot be removed except by equipment or tools.

of sealing materials and the performance of
a

manner

that

it
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in place

or weighted

down

in such

Part
Section 16.

III.

Destruction of Monitoring Wells

Purpose of Destruction.

A monitoring well or

exploration hole subject to these requirements that

inactive or "abandoned"

must be properly destroyed

is

no longer

useful,

permanently

to:

(1)

Ensure the quality of ground water

(2)

Eliminate a possible physical hazard to humans and animals.

is

protected, and,

Section 17. Definition of "Abandoned" Monitoring Well.

A

monitoring well is considered "abandoned" or permanently inactive if it has not been used for one year,
owner demonstrates intention to use the well again. In some cases regulatory agencies may require
that an inactive monitoring well be maintained for future use.

unless the

In accordance with Section 24400 of the California Health and Safety Code, the monitoring well owner shall
properly maintain an inactive well, as evidence of intention for future use, in such a way that the following

requirements are met:
"(1)

The

well shall not allow impairment of the quality of water within the well and ground water

encountered by the well.
(2)

The top of the well or well casing shall be provided with a cover, that is secured by a lock or
by other means to prevent its removal without the use of equipment or tools, to prevent
unauthorized access, to prevent a safety hazard to humans and animals, and to prevent illegal
disposal of wastes in the well. The cover shall be watertight where the top of the well casing
or other surface openings to the well are below ground level, such as in a vault or below known
levels of flooding. The cover shall be watertight if the well is inactive for more than five
consecutive years. A pump motor, angle drive, or other surface feature of a well, when in
compliance with the above provisions, shall suffice as a cover.

(3)

The

well shall be

marked so

as to

be

easily visible

and located, and labeled so as to be

easily

identified as a well.
(4)

Section 18.

The area surrounding

the well shall be kept clear of brush, debris, and waste materials."

General Requirements.

All permanently inactive or "abandoned" monitoring wells and exploration holes subject to these requirements
shall

be properly destroyed. The purposes of destruction are to eliminate the well structure and borehole as
means for the preferential migration of poor-quality water, pollutants, and contaminants; and, to

a possible

prevent a possible hazard to

humans and

animals.
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Section 19. Requirements for Destroying Monitoring Wells and Exploration Holes.

General requirements for destroying monitoring wells and exploration holes are contained in Section 23 of
Water Well Standards. Special considerations for monitoring wells and exploration holes are as follows.

the

A.

Monitoring Wells
Monitoring wells shall be destroyed in accordance with the following
requirements and Section 23 of the Water Well Standards, irrespective of their original date
.

of construction.

1.

Preliminary

determine

Work

its

A

.

monitoring well shall be investigated before

condition and details of

immediately before

and

destroyed to

it is

its

construction.

make sure no

The

it is

destroyed to

well shall be sounded

obstructions exist that will interfere

with

filling

The

well shall be cleaned before destruction as needed so that

sealing.

materials, including obstructions to filling

and

pumps, or pollutants and contaminants that could
removed for disposal.

all

undesirable

from oil-lubricated

sealing, debris, oil

interfere with well destruction, are

The enforcing agency shall be notified as soon as possible if pollutants or contaminants
are known or suspected to be present in a well to be destroyed. Well destruction
operations may then proceed only at the approval of the enforcing agency. The
enforcing agency should be contacted to determine requirements for proper disposal

of
2.

all

materials removed from a well to be destroyed.

Sealing Conditions

.

The following minimum requirements

shall

be followed when

various conditions are encountered.

a.

The monitoring well casing, and any other significant voids within the well,
shall, at a minimum, be completely filled with sealing material, if the following
conditions exist:
*

The monitoring

well

is

located in

an area of known or potential pollution

or contamination, and,
*

The

was constructed and maintained

well

in

accordance with these

standards.
Sealing material

monitoring well
b.

A

may have
is

properly

to be placed under pressure to ensure that the
filled

and sealed.

monitoring well shall be destroyed by removing

all

original borehole, including the well casing, filter pack,

material within the

and annular

seal;

the created hole completely filled with appropriate sealing material,

following conditions
•

The

well

is

if

and
the

exist:

located in

an area of known or potential pollution or contami-

nation, and,
•

The well's annular seal, casing, screen, filter pack, or other components
were not constructed or maintained according to these standards so that
well destruction by merely filling the well casing with sealing material, as
in "a" above, would not prevent potential water-quality degradation from
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the

movement of poor-quality water,

pollutants, or contaminants through

the destroyed well structure.

Material to be extracted from the original borehole shall be removed by

means of drilling, including overdrilling, if necessary. The enforcing agency
should be contacted to determine requirements for proper disposal of
removed
Casing,

materials.

filter

pack, and annular seal materials

sealing operations,

be removed.

may be

left in

filter

Casing

pack, and
left in

all

place

applied under pressure to ensure

in

may

require perforation or puncturing to

its

may have

be

to

proper distribution.

Monitoring wells shall, at a minimum, be destroyed in accordance with the
requirements of Section 23 of the Water Well Standards if located in an area
free of any known or potential contamination or pollution.

c.

Exploratory Borings

Exploratory borings shall be completely

.

material from bottom to top,
pollution.

be placed

other significant voids within the entire

allow proper placement of sealing materials. Sealing material

B.

place during

the enforcing agency agrees they cannot or should not

In such a case, appropriate sealing material shall

the well casing,
well boring.

if

if

filled

with appropriate sealing

known or suspected contamination or
shall, at a minimum, be filled with sealing

located in areas of

Borings located outside such areas

minimum

material from ground surface to the

depths specified in Section 23 of the Water Well

minimum surface seal where
needed to prevent the interchange of poor-quality water, pollutants, or contaminants between
Standards. Additional sealing material shall be placed below the
strata penetrated by the boring.

Appropriate

fill

or sealing material shall be placed below and between intervals containing

sealing material.

The boring

shall

Sealing material

is

often economical to use as

be inspected immediately prior to

filling

fill

material.

and sealing operations.

All

obstructions and pollutants and contaminants that could interfere with filling and sealing
filling and sealing. The enforcing agency shall be notified
soon as possible if pollutants or contaminants are known or suspected to be in a boring to
be destroyed. Well destruction operations may then proceed only at the approval of the
enforcing agency. The enforcing agency should be contacted to determine requirements for
proper disposal of removed materials.

operations shall be removed prior to
as

C.

Placement of Material The placement of sealing material for monitoring wells and exploratory
is generally described in Section 23 and Appendix B of the Water Well Standards. The
following additional requirements shall be observed when placing sealing material for
monitoring well or exploratory boring destruction.
.

borings

1.

Placement Method The well or exploratory boring shall be filled with appropriate
and fill material where allowed, using a tremie pipe or equivalent, proceeding
upward from the bottom of the well or boring.
.

sealing,

Sealing material shall be placed by methods (such as the use of a tremie pipe or
equivalent) that prevent freefall, bridging, and dilution of sealing materials, and/or

prevent separation of aggregate from sealants.
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Sealing material

may be

placed by

freefall

only where the interval to be sealed

is

dry and no

more than 30

feet in depth.

Fill material shall be placed by methods that prevent bridging and voids.

2.

3.

Timing of Placement Sealing material shall be placed in one continuous operation
(or "pour") from the bottom to the top of the well or boring, unless conditions in the
well or boring dictate that sealing operations be conducted in a staged manner, and
prior approval is obtained from the enforcing agency.
.

Ground Water Flow

.

Special care shall be used to restrict the flow of ground water

into a well or boring while placing sealing

producing the flow
4.

Sealing Pressure

.

is

and

fill

material,

if

subsurface pressure

significant.

Pressure required for the placement of cement-based sealing
enough for cement-based sealing materials to

materials shall be maintained long

properly

5.

set.

Verification

.

It

shall

be verified that the volume of sealing and

fill

material placed

during destruction operations equals or exceeds the volume to be filled and sealed.
This is to help determine whether the well or boring has been properly destroyed and
that no jamming or bridging of the fill or sealing material has occurred.

D.

Fill Materials Materials used for sealing exploratory borings and monitoring wells
have low permeabilities so that the volume of water and possible pollutants and
contaminants passing through them will be of minimal consequence. Sealing material shall be
compatible with the chemical environment into which it is placed, and shall have mechanical

Sealing and

.

shall

properties consistent with present and future site uses.

Suitable sealing materials include neat cement, sand-cement, and bentonite,

all

of which are

Bentonite shall not be used as a sealing material
opposite zones of fractured rock, unless otherwise approved by the enforcing agency. Drilling
mud or drill cuttings are not acceptable as any part of sealing material for well destruction.
Concrete may be used as a sealing material at the approval of the enforcing agency.
described in Section 9 of these standards.

meet the requirements of Section 23 of the Water Well Standards.
be free of pollutants and contaminants and shall not be subject to

Fill material, if any, shall
Fill

material shall

decomposition or consolidation
as any part of fill material.
E.

after placement.

Drilling

mud

or cuttings are not acceptable

Additional Requirements for Monitoring Wells and Exploratory Borings in Urban Areas The
following additional requirements shall be met for destroying monitoring wells and exploratory
.

borings in urban areas, unless otherwise approved by the enforcing agency:
1.

The upper

surface of the sealing material shall end at a depth of 5 feet below ground

surface; and,
2.

If

the well casing was not extracted during destruction and sealing operations, a hole
be excavated around the well casing to a depth of 5 feet below ground surface

shall

have been completed and the sealing material has adequately
and cured. The exposed well casing shall then be removed by cutting the casing at
the bottom of the excavation. The excavation shall be backfilled with clean, native soil

after sealing operations

set

or other suitable material.

-53-

Temporary Cover

.

The

well or borehole opening and any associated excavations shall be

covered at the surface to ensure public safety and to prevent the entry of foreign material,
water, pollutants, and contaminants; whenever work is interrupted by such events as overnight
shutdown, poor weather, and required waiting periods to allow setting of sealing materials and
the performance of tests. The cover shall be held in place or weighted down in such a manner
that

it

cannot be removed, except by equipment or
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tools.

CATHODIC
PROTECTION WELLS

CATHODIC PROTECTION WELL STANDARDS
INTRODUCTION
Most

wells in California are constructed to extract ground water, inject water, or monitor ground water

conditions.

Other,

less

common

types of wells include cathodic protection wells.

sometimes called "deep groundbeds," house devices to minimize
tanks, and other facilities in contact with the ground.

Cathodic protection wells,

electrolytic corrosion of metallic pipelines,

Electrolytic Corrosion

For the purpose of these standards,

electrolytic corrosion

by electrochemical reaction with the environment.

The

is

defined as the deterioration of metallic objects
is illustrated in Figure 4

electrolytic corrosion process

for a metallic pipeline in a soil-water environment. This process gradually

weakens the pipeline and can cause

its failure.

In Figure 4,

an

electric potential

is

induced on the surface of the pipeline as a result of variations in the
This potential results in an electric

concentrations of salts in the soil and water surrounding the pipeline.

Current flows from an "anode area" on the pipeline
removed from the anode area by the current.

current in the soil-water electrolyte.

on the

pipeline.

Metal

is

to a "cathode area"

Cathodic Protection
"Cathodic protection"

is

a term used for certain measures taken to prevent or minimize electrolytic corrosion

of metallic equipment and structures. Cathodic protection devices redirect current to flow from a "sacrificial"

anode to the soil-water electrolyte, instead of from an anode area on a pipeline or other metallic structure to
be protected. The protective anode's role is to corrode in place of the metallic object it is designed to protect,
as shown in Figure 5. The protected facility is made to be a permanent cathode by use of cathodic protection
devices. Thus, the facility is said to be "cathodically protected."
Protective or sacrificial anodes can be placed close to ground surface or at significant depth.

been placed

at shallow depths in horizontal

and

vertical arrays for

many

years.

Shallow arrays are often not

well suited for metropolitan areas because of land requirements, or suited for areas

interference

Deep

may be

vertical

anode

Anodes have

where

electrical

high.

installations, usually referred to as "cathodic protection wells,"

were

first

developed and

used during the 1940s. They were developed in response to the constraints of shallow anode arrays.

Cathodic Protection Wells
Cathodic protection wells are widely installed to protect metallic objects in contact with the ground from
Such objects include petroleum, natural gas, and water pipelines, and related storage
facilities; power lines; telephone cables; and switchyards. Cathodic protection wells are sometimes used to

electrolytic corrosion.

control electrolytic corrosion in large water wells.
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Figure 4.

ELECTROLYTIC CORROSION OF A BURIED PIPELINE
(NOTE: Schematic, not to

scale)

Ground Surface

Removal of Metal
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/
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Hgure

5.

CATHODIC PROTECTION OF A BURIED
(NOTE: Schematic, not to

PIPILINE

scale)
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Many cathodic

protection wells have been constructed to protect pipelines that transport natural gas or other

"hazardous" materials.

The Natural Gas

Pipeline Safety Act, Public

Law

90-481 adopted by Congress in

August 1968, provides requirements for cathodic protection of certain pipelines.

Most cathodic protection wells in California are located in areas where underground
systems are numerous and must be protected. These areas include:

pipelines or "conveyance"

•

South coastal region from San Diego to Santa Barbara,

•

Oil-producing areas of the southern San Joaquin Valley and the Central Coast, and,

•

San Francisco Bay Area.

Few

cathodic protection wells exist in California north of Sacramento.

Many
(1)

cathodic protection wells, as illustrated in Figure

6,

have been constructed by:

Drilling a 6- to 12-inch diameter borehole to a desired depth. Cathodic protection wells normally range

from 100 to 500

feet in total depth.

A few wells

have been constructed to depths of 800

feet.

Water Code Section 13711 defines a "cathodic protection well" as an anode installation
less than 50 feet deep are "legally" considered "shallow anodes,"
not cathodic protection wells. Shallow anode installations are not specifically covered by these standards.

California

exceeding 50 feet in depth. Installations

(2)

Placing a string of anodes in the borehole within a designated interval, usually referred to as the "anode
interval."

(3)

Backfilling the

anode interval around the anodes with an

electrically conductive material,

such as

granular coke.

(4)

Installing a small-diameter vent pipe that extends from the top of the

above.

The

purpose of the vent pipe

is

to release generated gases.

casing used in water wells to maintain the well bore and house

anode interval

Medium

to land surface, or

to large-diameter pipe or

pumping equipment

is

not normally used

for cathodic protection wells.

(5)

and borehole wall with an electrically non-conductive fill
material to a specific height above the anode interval. Such fill material usually consists of uniform,
small-diameter gravel. Its purpose is to provide a permeable medium for migration of gases and to
Backfilling the annulus between the vent pipe

stabilize the walls of the borehole.

In the past this material was sometimes used to
wall from the top of the

anode

the annulus between the vent pipe and the borehole

fill

interval to land surface.

These standards require

specific interval(s) of

the upper annular space of a cathodic protection well be filled with sealing materials instead of gravel,
to protect

(6)

ground water

quality.

Sealing the annulus between the vent pipe and the borehole wall, from the top of the non-conductive

annular

fill

to land surface, with sealing material.

permanent cover over the

(7)

Installing a

(8)

Connecting the anode leads to the

well at

facility to

ground surface.

be protected, possibly through an electrical current source.

Individual designs of cathodic protection wells vary.
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CROSS SECTION OF A TYPICAL
CATHODIC PROTECTION WELL

Figure 6.

(NOTE: Schematic, not to

scale)
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Backfill

Buried Pipeline
be protected

to

The

protective anodes of a cathodic protection well usually corrode

protection well's anodes determine the well's useful

life.

Anodes are

away with time.

Thus a cathodic

usually designed to last 15 to 20 years.

There has been an increasing tendency to construct cathodic protection wells with large diameter vent pipe
or casing so that anodes can be replaced through the casing. Anode replacement through casing eliminates
the need to drill replacement wells when anodes have been expended.

Corrosion Coordinating Committees
Serious electrical interference problems can occur where cathodic protection networks criss-cross one another
or are too close to one another. Also, stray currents produced from electrical transmission lines and other
equipment can sometimes interfere with the operation of cathodic protection systems. Interference problems
are usually most pronounced in urban areas.

Corrosion control coordinating organizations have been formed in areas of California to overcome system
interferences and other problems. Most organizations are affiliated with or are chapters of the National
Association of Corrosion Engineers.
Corrosion control organizations represent the majority of

utilities

protection devices, including cathodic protection wells. Organization

operation of cathodic protection

Four organizations

facilities

that deal with Central

and other groups that

members coordinate the

install

cathodic

installation

and

with the goal of minimizing problems of electrical interference.

and Southern California,

are:

Southern California

•

The Southern

California Cathodic Protection

Committee

is

a formal

committee covering

all

of Southern

California south of San Luis Obispo, Kern, and Inyo counties, except San Diego County.

San Diego County

•

The San Diego County Underground Corrosion Control Committee

is

an informal organization that deals

with the San Diego area.
Central California

•

The Central

California Cathodic Protection

Committee

is

committee covering all of Central
Nevada mountain counties south of Plumas

a formal

California plus Sacramento Valley counties, and western Sierra

County.
•

San Francisco Bay Area

The

activities of the two committees that formerly covered the San Francisco Bay Area have been assumed
by the San Francisco Section of the National Association of Corrosion Engineers. The committees were
disbanded in 1985.

No

coordinating organizations function in coastal counties north of San Francisco or in the northeastern part

of the State.
all who install and operate cathodic protection facilities work with a corrosion coordinating
Those not associated with an organization are usually individuals or local agencies that are
sometimes unaware of the existence of other installations. Non-coordinated facilities can seriously interfere
with one another electrically.

Unfortunately, not
organization.
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Need

for Cathodic Protection Well Standards

Cathodic protection wells, along with other types of wells, can allow ground water quality degradation to occur.
Improperly constructed or destroyed cathodic protection wells can constitute a preferential pathway for the

movement of

Cathodic protection wells constructed with

poor-quality water, pollutants, and contaminants.

movement of

gravel backfill to land surface are particularly conducive to the

poor-quality water, pollutants,

or contaminants.

sometimes introduced into cathodic protection wells through vent pipes, or gravel
keep wells functional where natural electrolytes are lacking. Such a practice could be
considered "waste disposal" and may be illegal if poor-quality water is used.

Water and
fill

electrolytes are

in the annulus, to

Permanently inactive cathodic protection wells pose a threat for the movement of poor-quality water,
pollutants, and contaminants, and should be properly destroyed. Permanently inactive cathodic protection
wells are a threat to ground water quality because they become dilapidated with time, are sometimes forgotten,
and are sometimes used for waste disposal.

Many cathodic protection wells have small diameter vent pipes
However, large vent pipe

sizes

that prevent entry by persons

can pose a serious safety threat

if left

open

and most animals.

at land surface.

History of Cathodic Protection Well Standards
Department of Water Resources
recommended water-quality protection standards for the construction and destruction of wells. The
Legislature amended the Water Code in 1968 to require standards for cathodic protection wells.

The

California Legislature enacted legislation in 1949 directing the California

to develop

DWR

Bulletin 74-1, Cathodic
Cathodic protection well standards for California were first published in 1973 as
Standards presented here replace those contained in Bulletin
74-1. Additional discussion on the history of well standards is contained in the "Introduction" section of this

Protection Well Standards: State of California.

supplement (Bulletin 74-90) and Bulletin 74-81, Water Well Standards: State of California.

Scope of Standards
The following are recommended minimum standards for construction, alteration, maintenance, and destruction
of cathodic protection wells in California. They only serve as minimum guidelines toward ensuring cathodic
protection wells do not constitute a significant pathway for movement of poor-quality water, pollutants, and
contaminants. These standards do not ensure a cathodic protection well will perform

its

corrosion protection

function adequately.

The

functional requirements of cathodic protection wells

for the protection of water quality.

and resource protection

in the

may

conflict with the application of certain standards

Consequently, some compromise has been

made between

well function

development of these standards.

Organization of Standards
These standards are arranged in a format similar to the Water Well Standards. Since many of the standards
that apply to water wells also apply to cathodic protection wells, many references are made in these standards
to the Water Well Standards. Standards that apply only to cathodic protection wells or that require emphasis
for cathodic protection wells, are discussed in detail in these standards.
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STANDARDS
Part
Section

1.

A.

General

I.

Definitions^.

Cathodic Protection Well
California

Water Code

"...any artificial

for the

.

cathodic protection well

is

defined in Section 13711 of the

excavation in excess of 50 feet constructed by any

method

equipment or facilities for the protection
of metallic equipment in contact with the ground, commonly

purpose of

electrically

A

as:

installing

referred to as cathodic protection."

B.

Enforcing Agency
An agency designated by duly authorized local, regional, or State
government to administer and enforce laws or ordinances pertaining to the construction,
alteration, maintenance, and destruction of cathodic protection wells.

C.

Casing All vent pipe, anode access tubing, electrical cable conduit, and other tubular materials
that pass through the interval to be sealed.

D.

Conductor Casing A tubular retaining structure temporarily or permanently installed in the
upper portion of the well boring between the wall of the well boring and the inner well casing.
Conductor casing is often installed to keep the borehole open during drilling if caving
conditions are expected.
Despite its title, conductor casing does not normally serve an

.

.

.

"electrical" function for cathodic protection wells.

Section

Under

2.

Exemptions Due

to

Unusual Conditions.

may waive compliance with these standards and prescribe
These standards may be waived only where they are impractical or ineffective because
of unusual conditions, or would result in unsatisfactory condition or well function. In waiving any of these
standards, the enforcing agency shall, if at all possible, require that measures be implemented to provide the
same or greater level of water-quality protection that would otherwise be provided by these standards.
certain circumstances the enforcing agency

alternate requirements.

Section

3.

Special Standards.

The enforcing agency may

prescribe measures

more

stringent than standards described here,

where needed

to

protect public safety or protect water quality.

Section

4.

Responsible Parties.

Corrosion control engineers are normally responsible for the design and supervision of corrosion control
facilities incorporating cathodic protection wells.
Pursuant to Section 13750.5 (Division 7, Chapter 10,
Article 3) of the California Water Code, construction, alteration, and destruction of cathodic protection wells
shall be performed by contractors licensed in accordance with the California Contractors' License Law

^

Technical terms are defined in Appendix A, page 77.
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(Division 3, Chapter 9, California Business and Professions Code), except where exempted by law. Aboveelectrical facilities for cathodic protection wells should be installed by an appropriately licensed

ground

contractor.

Section

5.

Reports.

Cathodic protection well construction, alteration, and destruction reports shall be completed on forms
provided by the California Department of Water Resources. Other types of forms may be used for submission
to the Department with the prior approval of the Department. The completed forms shall be submitted to
the Department in accordance with relevant provisions of Sections 13750 through 13754 (Division 7, Chapter
10, Article 3)

of the California Water Code.

Information concerning completion and submission of well
is contained in Guide to the Preparation of the Water Well

construction, alteration, and destruction reports
Drillers Report,

Department of Water Resources, October, 1977, or
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its

latest revision.

Part
Section

6.

II.

Cathodic Protection Well Construction

Well Location With Respect to Pollutants and Contaminants, and Structures.
Cathodic protection wells shall be located an adequate distance from known or

Separation.

A.

potential sources of pollution or contamination,

where

site constraints

and corrosion control

considerations allow. Potential sources of pollution and contamination include those listed in

Section 8 of the Water Well Standards.

As

specified in Section 7 below, the length of the annular seal for a cathodic protection well

be increased if the well is located in a congested urban area, or
of any potential source of pollution or contamination.

shall

is

located within 100 feet

Flooding and Drainage Cathodic protection wells should be located in areas protected from
flooding, if possible. Wells located in areas of flooding shall be protected from flood waters
and drainage, including protective measures outlined in Section 8, below.

B.

.

surface surrounding a cathodic protection well shall slope away from the well.
Drainage from areas surrounding a cathodic protection well shall be directed away from the

Ground
well.

All cathodic protection wells shall be located an adequate distance from buildings
and other structures to allow access for well maintenance, modification, repair, and destruction,
unless otherwise approved by the enforcing agency.

Accessibility

C.

Section

7.

.

Sealing the Upper Annular Space.

The space between

the cathodic protection well casing and the wall of the well boring, often referred to as the

it from being a preferential pathway for the movement
of poor-quality water, pollutants, or contaminants. In some cases, secondary purposes of the annular seal are
to stabilize the borehole wall, protect casing from degradation or corrosion, and ensure the structural integrity

"annular space," shall be effectively sealed to prevent

of the casing.

General discussion of sealing requirements and methods is contained in Section 9, Section 13, and Appendix
Special requirements for sealing cathodic protection wells are:

B

of the Water Well Standards.

A.

Minimum Depth
1.

2.

of Annular Seal

.

Minimum Depth The

annular space shall be filled with appropriate sealing material
from ground surface to a depth of at least 20 feet below land surface. The annular
space shall be sealed to a depth of at least 50 feet below land surface in congested
urban areas, or where a cathodic protection well is within 100 feet of any potential
source of pollution or contamination. Additional annular sealing material shall be
installed to greater depths where adverse conditions exist that increase the risk of
pollution or contamination of ground water.
.

Any annular space

between the base of the annular surface seal and the
fill interval shall be filled with appropriate fill or
sealing material. Fill material should consist of washed granular material such as sand,
pea gravel, or sealing material. Fill material shall not be subject to decomposition or
Fill .

existing

top of the anode and conductive
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consolidation after placement and shall be free of pollutants and contaminants.
material shall not contain

and economical

practical

Sealing-Off Strata

3.

minimum depth

.

drill

cuttings or drilling

mud. Sealing material

is

often

Fill

more

to use for filling the annular space than granular material.

Additional annular sealing material shall be placed below the

of the annular surface

seal, as

needed, to prevent the movement of

poor-quality water, pollutants, and contaminants through the well to zones of goodquality water.

B.

Sealing Conditions

.

Requirements for sealing off zones are

Requirements

for sealing the annular space

B

of the Water Well Standards.

detailed in Section 9, Subsection

C.

D.

in Section 10, below.

under varied conditions are

Radial Thickness of Seal A minimum of 2 inches of sealing material shall be maintained
between all casings and the borehole wall within the interval to be sealed, except where
temporary conductor casing cannot be removed as noted in Section 9 of the Water Well
Standards. At least 2 inches of sealing material shall be maintained between all casings in a
borehole, within the interval to be sealed unless otherwise approved by the enforcing agency.
Additional space shall be provided, where needed, to allow casings to be properly centralized
and spaced and allow the use of a tremie pipe during well construction (if required), especially
for deeper wells.
.

Sealing Material

Sealing material shall consist of neat cement, sand-cement, concrete, or

.

bentonite clay as discussed in Section 9 of the Water Well Standards.

Cement-based sealing
Concrete shall only be used at
the approval of the enforcing agency. Drill cuttings and used drilling mud shall not be used
as any part of sealing material.
material shall be used opposite zones of fractured rock used.

E.

Placement of Seal

.

Standards for the placement of annular seals are described in Section 9 and

Appendix B of the Water Well Standards.

Section

8.

Surface Construction Features.

Surface construction features of a cathodic protection well shall serve to prevent physical

damage

to the well;

prevent the entry of surface water, pollutants, and contaminants; and prevent unauthorized access.

A.

Locking Cover

.

The top of a cathodic

protection well shall be protected by a locking cover or

equivalent level of protection to prevent unauthorized access. All such covers shall allow the

venting of gases.
B.

Casing Cap

.

The top of a cathodic

protection well casing shall be fitted with a watertight cap,

"U" bend, or equivalent device to prevent the entry of water, pollutants, and
contaminants into the well bore. All such covers shall allow venting of gases from the well.
cover,

C.

D.

Flooding The top of the well casing shall terminate above ground surface and known levels
of flooding, except where site conditions, such as vehicular traffic, will not allow.
.

Bases

.

A concrete

base or pad shall be constructed around the top of a cathodic protection

well casing at ground surface and contact the annular seal, unless the top of the casing

be below ground surface as provided by Subsection E, below. The base shall be at
inches thick and shall slope to drain away from the well casing. The base shall extend
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is

least

to

4

at least

2 feet laterally in

all

directions from the outside of the well boring, unless otherwise approved

by the enforcing agency.

The base

be free of cracks, voids, and other significant defects likely to prevent water
seal, and the base and the well casing
must be water tight and must not cause the failure of the well casing or annular seal.
shall

Contacts between the base and the annular

tightness.

Where cement-based annular sealing
the annular seal has

E.

set,

material

is

used, the concrete base shall be poured before

unless otherwise approved by the enforcing agency.

Vaults At the approval of the enforcing agency, the top of a cathodic protection well may be
A watertight,
below ground surface because of traffic or other critical considerations.
structurally-sound vault, or equivalent feature, shall be installed to house the top of the well
casing if it terminates below ground surface.
.

The

vault shall extend from the top of the annular seal to at least ground surface.

shall the top of the annular seal

In

no case

be more than 4 feet below ground surface.

The

vault shall contact the annular seal in a manner to form a watertight and structurallysound connection. Contacts between the vault and the annular seal, and the vault and the well

casing

(if

any), shall not

fail,

Where cement-based annular

or cause the failure of the well casing or annular

sealing materials are used, the vault shall be set into or contact
it

bentonite-based sealing material

is

otherwise approved by the enforcing agency.
used for the annular seal, the vault shall be set into the

the annular sealing material before
If

bentonite before

it is

seal.

sets, unless

fully hydrated.

Cement-based sealing material shall be placed between the outer walls of the vault and the
excavation into which it is placed to form a proper, structurally sound foundation for the vault,
and to seal the space between the vault and excavation.
Sealing material surrounding the vault shall extend from the top of the annular seal to ground
is used for both
shall be
material
between
excavation
vault,
the
sealing
the annular seal and the space
the
and
emplaced in a "continuous pour." In other words, cement-based sealing material shall be placed
between the vault and excavation and contact a cement-based annular seal before the annular

surface, unless precluded in areas of freezing. If cement-based sealing material

seal has set.

The

vault cover or lid shall be watertight but shall allow the venting of gases.

fitted

The

lid shall

be

with a security device to prevent unauthorized access and shall be clearly and

permanently labeled

"CATHODIC PROTECTION WELL." The

vault

strong enough to support vehicular

traffic

The top of the vault shall be set at
The top of the casing contained

grade, or above, so that drainage

where such

traffic

and

its lid

shall

be

might occur.
is

away from the

vault.

within the vault shall be capped in accordance with

requirements of Subsection B, above so that water, contaminants, and pollutants that may enter
the vault will not enter the well casing.
F.

Protection

From

Vehicles

.

Protective steel posts, or the equivalent, shall be installed around

a cathodic protection well casing where

vehicular

traffic.

The

it

is

terminated above ground surface in areas of

posts shall be easily seen and shall protect the well from vehicular

impact.
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Additional requirements for surface construction features are contained in Section 10 of the Water Well
Standards.

Section

Vent

Casing.

9.

anode access tubing, and any other tubular materials that pass through the interval to be filled and
considered casing for the purpose of these standards. Materials used for cathodic protection well
casing generally shall meet the requirements for casing materials and their installation in Section 12 of the
Water Well Standards. Variance from the standards shall be at the approval of the enforcing agency. It is
recommended that practices prescribed by the National Association of Corrosion Engineers also be followed
in the design and installation of gas vents and electrical conduit.
pipe,

sealed are

all

Cathodic protection well casing should be

at least

2 inches in internal diameter to

facilitate

eventual well

destruction.

Section 10.

Sealing-OfT Strata.

If a cathodic protection well penetrates a stratum or strata below the minimum required annular surface seal
depth specified in Section 7, above and that stratum contains poor-quality water, pollutants, or contaminants
that could mix with and degrade water contained in other strata penetrated by the well, additional annular

sealing material shall be placed

below the minimum required annular surface

seal to prevent mixing

and water-

quality degradation.

The

following

minimum requirements

shall

be observed

for isolating zones containing poor-quality water,

pollutants, or contaminants for various cases:

Case

Upper Stratum

If a stratum containing poor-quality water, pollutants, or contaminants lies above
be protected, annular seal material shall extend from the top of the stratum containing the poorquality water, pollutants, or contaminants down to at least 10 feet into the confining layer separating the two
strata, or through the entire thickness of the confining layer, whichever is least.
1.

.

a stratum to

Case 2. Lower Stratum If a stratum containing poor-quality water, pollutants, or contaminants lies below
a stratum to be protected, the annular space opposite the stratum to be protected shall be sealed along its full
.

The

length.

seal shall extend at least 10 feet into the confining layer separating the

entire thickness of the confining layer, whichever

Case
a.

3.

Multiple Strata

strata,

or through the

.

Where two or more

strata containing poor-quality water, pollutants, or contaminants are adjacent to

one another and overlie a stratum

to be protected,

the annular space opposite the strata containing

poor-quality water, pollutants, or contaminants and opposite
sealed.

two

is least.

The annular

seal shall extend at least 10 feet

down

all

interbedded confining layers shall be

into, or

completely through, whichever

is

the confining layer separating the strata containing poor-quality water, pollutants, or contaminants
and the underlying stratum to be protected.
least,

b.

Where two or more

strata containing poor-quality water, pollutants, or contaminants underlie a
stratum to be protected, the annular space opposite the stratum to be protected shall be sealed. The
seal shall continue down at least 10 feet into, or completely through, whichever is least, the confining
layer separating the stratum to

be protected and the underlying

pollutants or contaminants.
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strata containing poor-quality water,

Where two strata containing poor-quality water,

c.

pollutants, or contaminants are separated by a stratum

to be protected, the annular space opposite the stratum to

and overlying the stratum

to

be protected, the confining strata underlying
be protected, and the upper stratum containing poor-quality water,

pollutants, or contaminants shall be sealed off.

The supplementary seals described
required minimum annular surface
within 10 feet of the surface seal.
fulfill

be extended up to and contact the base of the
if they are otherwise required to be
Sealing the entire annulus above the anode interval will often economically
in the cases

above

shall

seal described in Section 7 above,

the conditions outlined above.

Requirements for sealing materials and

Section 11.

their

placement are described

in Section 7, above.

Repair of Cathodic Protection Wells.

Materials used for repairing cathodic protection well casing shall meet the requirements of Section

Section 12.

The

9,

above.

Temporary Cover.

well or borehole opening and any associated excavations shall be covered at the surface to prevent the

entry of foreign material, water, pollutants, and contaminants, and to ensure public safety whenever

work

is

interrupted by such events as overnight shutdown, poor weather and required waiting periods to allow setting

of sealing materials and the performance of
a

manner

that

it

tests.

The cover

cannot be removed except by equipment or
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shall

be held

tools.

in place or

weighted down

in

such

Part
Section 13.

A cathodic
destroyed

Destruction of Cathodic Protection Wells

III.

Purpose of Destruction.
protection well that

is

no longer

permanently inactive or "abandoned" must be properly

useful,

to:

(1)

Ensure the quality of ground water

(2)

Eliminate a possible physical hazard to humans and animals.

Section 14.

is

protected, and,

Definition of "Abandoned" Cathodic Protection Well.

A cathodic protection well

is considered "abandoned" or permanently inactive when its anodes are exhausted
and cannot, or will not, be replaced. A cathodic protection well is also considered "abandoned" or permanently
inactive if it has not been used for one year, unless the owner demonstrates intention to use it again. To
provide evidence of intention for future use of a well, the well owner, in accordance with Section 24400 of the

Health and Safety Code, shall maintain the well
"(1)

The

such a way that the following requirements are met:

well shall not allow impairment of the quality of water within the well and ground water

encountered by the
(2)

in

well.

The top of the well or well casing shall be provided with a cover, that is secured by a lock or
by other means to prevent its removal without the use of equipment or tools, to prevent
unauthorized access, to prevent a safety hazard to humans and animals, and to prevent illegal
disposal of wastes in the well. The cover shall be watertight where the top of the well casing
or other surface openings to the well are below ground level, such as in a vault or below known
levels of flooding. The cover shall be watertight if the well is inactive for more than five
consecutive years. A pump motor, angle drive, or other surface feature of a well, when in
compliance with the above provisions, shall

(3)

The

well shall be

marked so

as to

be

suffice as a cover.

easily visible

and located, and labeled so

as to

be easily

identified as a well.
(4)

Section 15.

The area surrounding

the well shall be kept clear of brush, debris, and waste materials."

General Requirements.

All permanently inactive or "abandoned" cathodic protection wells shall be properly destroyed.

The purpose

of destruction is to prevent a possible safety hazard to humans and animals and to eliminate the well structure
as a possible means for the preferential migration of poor-quality water, pollutants, and contaminants.

Section 16.

Requirements for Destroying Cathodic Protection Wells.

General requirements for well destruction are contained

in Section

23 of the Water Well Standards. Special

considerations for cathodic protection wells are as follows:

A.

Preliminary

determine

Work

its

.

A cathodic

protection well shall be investigated before

condition, details of

interfere with filling

and

its

it is

destroyed to

construction and whether conditions exist that will

sealing.
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be sounded immediately before it is destroyed to make sure that no obstructions
with filling and sealing. The well shall be cleaned before destruction,
as needed, to ensure that all undesirable materials, including obstructions to filling and sealing,
debris, and pollutants and contaminants that could interfere with well destruction are removed
for disposal. The enforcing agency shall be notified as soon as possible if pollutants and
contaminants are known or suspected to be in a well to be destroyed. Well destruction
operations may then proceed only at the approval of the enforcing agency. The enforcing
agency should be contacted to determine requirements for proper disposal of materials removed
from a well to be destroyed.

The well

shall

exist that will interfere

B.

Filling

and Sealing Conditions

.

The following minimum requirements

shall

be followed when

various conditions are encountered.

1.

Wells that only penetrate unconsolidated material and a single "zone" of ground water
a minimum, the upper 20 feet of the well casing and the annulus between the well
casing and borehole wall (if not already sealed) shall be completely sealed with suitable
.

At

material.

surface

if

Sealing material shall extend to a

the well to be destroyed

is

minimum depth

of 50 feet below land

located in an urban area, or

is

within 100 feet of

any potential source of pollution or contamination. Additional sealing material may
be needed if adverse conditions exist. The remainder of the well below the minimum
surface seal shall be filled with suitable granular fill material, such as clean sand or pea
gravel, or with sealing material.

2.

Wells that penetrate several water-bearing strata The upper portion of the well casing
and annular space shall be filled with sealing material as described in Item 1, above.
.

Strata encountered

below the surface

seal that contain poor-quality water, pollutants,

or contaminants that could mix with and degrade water in other strata penetrated by
the well, shall be effectively isolated by sealing the well bore and annulus within
intervals specified in Section 10, above.

suitable granular

3.

fill

rock.

1

and

2,

well shall be filled with

or sealing material.

Wells penetrating fractured rock
Items

The remainder of the

.

Sealing material shall be installed as outlined in

above. Cement-based sealing material shall be used opposite fractured

The remainder of

the well shall be filled with

fill

or sealing material, as

appropriate.

4.

Wells

in

nonfractured consolidated strata

outlined in Items

1

and

2,

above.

.

Sealing material shall be installed as

The remainder of the

well shall be filled with

fill

or

sealing material, as appropriate.

5.

Wells penetrating water-bearing zones or aquifers of special significance
The
enforcing agency may require that specific water-bearing zones be sealed off for well
.

destruction.

C.

Placement of Material
destruction

is

.

The placement of

sealing materials for cathodic protection well

generally described in Section 23 and

Appendix B of the Water Well Standards.

The following additional requirements shall be observed

in destroying cathodic protection wells.

Casing, cables, anodes, granular backfill, conductive backfill, and sealing material shall be

removed as needed, by redrilling, if necessary, to the point needed to allow proper placement
of sealing materials within required sealing intervals. Removal of some or all well materials will
likely

be required for cathodic protection wells that were not constructed
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in

accordance with

these standards, or standards adopted by the Southern California

Committee

in

December

Cathodic Protection

1969.

Casing that cannot be removed shall be adequately perforated or punctured
to allow pressure injection of sealing materials into granular backfill and

at specific intervals
all

other voids that

require sealing.

The

following requirements shall be observed in placing

fill

and sealing material

in cathodic

protection wells to be destroyed.
1.

Placement Method The well shall be filled and sealed with appropriate material
upward from the bottom of the well using a tremie pipe or equivalent.
.

Sealing material shall be placed by methods (such as by the use of a tremie pipe or
equivalent) that prevent freefall, bridging, or dilution of the sealing materials, or
Sealing materials shall not be installed by

separation of aggregates from sealants.
freefall unless the interval to

be sealed

is

dry and no deeper than 30 feet below ground

surface.
2.

Timing of Placement Sealing material shall be placed in one continuous operation
(or "pour") from the bottom to the top of the well unless conditions in the well dictate
that sealing operations be conducted in a staged manner and prior approval is obtained
from the enforcing agency.

3.

Ground Water Flow

.

into a well while

fill

the flow of water
4.

Special care shall be used to restrict the flow of ground water
is

being placed,

if

subsurface pressure causing

significant.

Pressure required for placement of cement-based sealing material
be maintained long enough for the cement-based sealing material to set.

Sealing Pressure
shall

5.

is

.

and sealing material

Verification

.

.

Verification shall be

made

that the

volume of

sealing

and

fill

material

placed in a well during destruction operations equals or exceeds the volume to be filled
and sealed. This is to help determine that the well has been properly destroyed and

no jamming or bridging of the

that

D.

fill

or sealing material has occurred.

Materials used for sealing cathodic protection wells for destruction shall
have low permeabilities so that the volume of water and possible pollutants and contaminants
passing through them will be of minimal consequence. Sealing material shall be compatible
with the chemical environment into which it is placed and shall have mechanical properties
compatible with present and future site uses.

Sealing Materials

.

Suitable sealing materials include neat cement, sand-cement, concrete, and bentonite, as

described in Section 9 of the Water Well Standards. Sealing materials used for isolating zones

of fractured rock shall be cement-based, as described in Subsection B, above. Drilling
drill cuttings shall

may be used
E.

Fill

mud

or

not be used as any part of a sealing material for well destruction. Concrete

as a sealing material at the approval of the enforcing agency.

Material

.

Many

fill

materials are suitable for destruction of cathodic protection wells.

These include clean, washed sand or gravel or sealing material. Fill material shall be free of
pollutants and contaminants and shall not be subject to decomposition or consolidation after
placement.

Fill

material shall not contain drilling
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mud

or cuttings.

F.

Additional Requirements for Destruction of Cathodic Protection Wells in Urban Areas

.

The

following additional requirements shall be met at each well site in urban areas, unless otherwise

approved by the enforcing agency:
(1)

The upper

surface of the sealing material shall end at a depth of 5 feet below ground

surface, and,
(2)

If the casing was not extracted during destruction and sealing operations, a hole shall
be excavated around the well casing to a depth of 5 feet below ground surface after
sealing operations have been completed and sealing materials have adequately set and

cured.

The exposed

well casing shall then be

bottom of the excavation. The excavation
soil or

G.

removed by cutting the casing

shall then

at the

be backfilled with clean, native

other suitable material.

Temporary Cover

.

The

well borehole and any associated excavations shall be covered at the

surface to prevent the entry of foreign material, water, pollutants, and contaminants and to

ensure public safety whenever work on the well is interrupted by such events as overnight
shutdown, poor weather, and required waiting periods to allow setting of sealing materials and

performance of tests. The cover shall be held in place or weighted down
it cannot be removed except by equipment or tools.
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in

such a manner that

APPENDICES

APPENDIX A
Definition of
Protective

Anode

-

A

Cathodic Protection^

Terms

metallic object designed to corrode in place of the object

A technique

-

cathode of an electrochemical

it is

to prevent the corrosion of a metal surface by

designed to protect.

making

that surface the

cell.

cement that contains oxides of calcium, aluminum, iron, and silicon made by
heating a mixture of limestone and clay in a kiln and pulverizing the resultant clinker, as defined in
ASTM €150. Portland cement is also considered a hydraulic cement, because it must be mixed with water

Cement, Portland Cement

to

A

form a cement-water paste with the

Centralizer

A device that

-

Conductance, Specific
It is

-

ability to

develop strength and harden, even under water.

assists in centering tubular materials in a borehole.

A measure of the ability of water to conduct electric current at 77 degrees Fahrenheit.

related to the total concentration of ions in the water.

Corrosion^

The

-

Drilling Fluid

-

deterioration of a material, usually a metal, because of a reaction with

A fluid

and cool the

its

environment.

remove cuttings from a borehole,
stem and the borehole wall, and,

(liquid or gas) used in drilling operations to

drilling bit, to reduce friction

between the

drill

to clean
in

some

cases, to prevent caving or sloughing of the borehole.

Electrolyte^

-

The term

A chemical substance or mixture, usually liquid, containing ions that migrate in an electric field.
electrolyte refers to the soil or liquid adjacent to,

and

in contact with a buried or

submerged

metallic structure including the moisture and other chemicals contained therein.

Interference^

-

The

situation that arises

when

a foreign substructure

is

affected in any

way by a

direct current

source.

Rectifier^

^

-

An

electronic device that changes alternating current to direct current.

Definition from National Association of Corrosion Engineers Standard RP-01-69 or RP-05-72.
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APPENDIX B
REFERENCES
Since Bulletin 74-81 was published in mid-1981 several

new or

address ground water or well construction. This appendix

revised publications have

been issued that

publications issued or revised since 1981 and

lists

selected other publications that were reviewed during the preparation of this supplement. Publications that
were used for Bulletin 74-81 that have since been revised are identified by a number in parentheses. These
numbers refer to the publication's original position in the bibliography of Bulletin 74-81 (Appendix E,
page 83).

Books and Pamphlets
Methods for Determining the Location ofAbandoned Wells. A cooperative study by the National
Water Well Association, East Central University, and the Robert S. Kerr Environmental Research
Laboratory, U. S. Environmental Protection Agency. National Water Well Association. January 1984.

Aller, Linda.

American Society of Agricultural Engineers. Designing and Constructing Irrigation
Practice:

ASAE EP

400.1.

Wells.

ASAE Engineering

Revised February 1987.

American Society for Testing and Materials^. Proposed Recommended Practice for Design and Installation of
Ground Water Monitoring Wells in Aquifers. Unnumbered, undated draft.
American Water Worlis Association^. Standard for Backflow Prevention Devices
and Double Check Valves.
C506-78 (R83). 1983.

-

Reduced Pressure

Principle

AWWA

.

Design and Construction of Small Water Systems;

.

Standard Specifications for Deep Wells.

.

Steel

.

Centrifiigal

.

Water Pipe -

Pump

A

Pumps and Motor

Byron

1984(6).

Series

-

Part

1.

1985.

1987.

Review of Water Industry Plastic Pipe Practices. Research Report. Prepared by Department of

Standard for Disinfection of Wells.

AWWA C654-87.

Jaclcson, Inc. Applied Engineered Cementing.

Civil

1987.

Volume

American Society for Testing and Materials, 1916 Race
Telephone No.: (215) 299-5585.
^

^

1984.

AWWA Manual No. Mil.

Installation.

Engineering, University of California, Berkeley.

.

Guide for Managers.

AWWA AlOO-84.

Guide for Design and

Fundamentals.

A

1987.

I.

Undated.

Street, Philadelphia,

American Water Works Association, 6666 West Quincy Avenue, Denver,

(303) 794-7711.
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PA

CO

19103-1187,

80235, Telephone No.:

m

California Department of Food and Agriculture. Sampling for Pesticide Residues in California Well Water:
1986 Well Inventory Data Base. First Annual Report to the Legislature, State Department of Health Services

and State Water Resources Control Board pursuant

December

1,

to

the Pesticide

Contamination Prevention Act.

1986.

California Department of Health Services. Organic Chemical Contamination of Large Public Water Systems
in California.

April 1986.

California Governor's Task Force on Toxics, Waste and Technology. Final Report.

Two volumes. May

1986.

California State Public Utilities Commission. General Order No. 112-C; Rules Governing Design, Construction,
Testing, Maintenance and Operation of Utility Gas Gathering Transmission and Distribution Piping Systems.

Revised January

Effective April 30, 1971.

18, 1977.

(LUFT) Field ManualTank Closure. State of California.

California State Water Resources Control Board. Leaking Underground Fuel Tank
Guidelines for Site Assessment, Cleanup, and Underground Storage

December

1987.

California Water Resources Center, University of California, Davis. Proceedings of the Fifteenth Biennial
Conference on Ground Water. September 23-25, 1985. In cooperation with the California Department of

Water Resources and the California State Water Resources Control Board. April

1986.

Proceedings of the Sixteenth Biennial Conference of Ground Water. September 22-23, 1987. In cooperation with the California Department of Water Resources and the California State Water Resources
.

May

Control Board.

Congress of the United

States, Office of

Two

Contamination.

1988.

volumes.

Technology Assessment. Protecting the Nation 's Groundwater from

October 1984.
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Freshwater Species Located in the Napa Valley Basin

The following list of freshwater species was provided by The Nature Conservancy (and partnered agencies) and is
available on the Groundwater Resources Hub Environmental Surface Water Benecifical Users webpage
(https://groundwaterresourcehub.org/sgma-tools/environmental-surface-water-beneficiaries/). The purpose of this
freshwater species list is to assist in identifying the beneficial users of surface water necessary to assess the undesirable
result of "depletion of interconnected surface waters". The freshwater species list was created in ArcGIS by selecting
features within the California Freshwater Species Database (version 2.0.9) within the Napa Valley Subbasin boundary.
The California Freshwater Species Database contains information on ~4,000 vertebrates, macroinvertebrates and
vascular plants that depend on fresh water for at least one stage of their life cycle. The methods used to compile the
1
California Freshwater Species Database can be found in Howard et al. 2015 . The spatial database contains locality
observations and/or distribution information from ~400 data sources. The database is housed in the California Department
of Fish and Wildlife’s BIOS2 as well as on The Nature Conservancy’s science website3.

Scientific Name

Common Name

BIRDS
Geothlypis trichas sinuosa

Saltmarsh Common
Yellowthroat

Actitis macularius

Spotted Sandpiper

Aechmophorus
clarkii

Clark's Grebe

Aechmophorus occidentalis

Western Grebe

Agelaius tricolor

Tricolored Blackbird

Aix sponsa
Anas acuta
Anas americana

Wood Duck
Northern Pintail
American Wigeon

Anas clypeata

Northern Shoveler

Anas crecca

Green-winged
Teal

Anas cyanoptera
Anas discors
Anas platyrhynchos
Anas strepera
Anser albifrons
Ardea alba
Ardea herodias
Aythya affinis

Federal

Legal Protected Status
State

Other

Bird of Conservation
Concern

Special Concern

BSSC - Third priority

Bird of Conservation
Concern

Special Concern

BSSC - First priority

Cinnamon Teal
Blue-winged Teal
Mallard
Gadwall
Greater White- fronted
Goose
Great Egret
Great Blue Heron
Lesser Scaup

1

Howard, J.K. et al. 2015. Patterns of Freshwater Species Richness, Endemism, and Vulnerability in California. PLoSONE, 11(7).
Available at: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130710
2
California Department of Fish and Wildlife BIOS: https://www.wildlife.ca.gov/data/BIOS
3

Science for Conservation: https://www.scienceforconservation.org/products/california-freshwater-species- database

Aythya americana

Redhead

Aythya collaris

Ring-necked Duck

Aythya marila
Aythya valisineria
Bucephala albeola

Greater Scaup
Canvasback
Bufflehead

Bucephala clangula

Common Goldeneye

Butorides virescens
Calidris alpina

Green Heron
Dunlin

Calidris mauri

Western
Sandpiper

Calidris minutilla
Chen caerulescens
Chen rossii
Chroicocephalus
philadelphia
Cistothorus palustris
palustris
Cygnus
columbianus

Special Concern

BSSC - Third
priority

Special

Least Sandpiper
Snow Goose
Ross's Goose
Bonaparte's Gull
Marsh Wren
Tundra Swan

Egretta thula

Snowy Egret

Empidonax traillii

Willow Flycatcher

Fulica americana
Gallinago delicata

American Coot
Wilson's Snipe

Gallinula chloropus

Common
Moorhen

Haliaeetus leucocephalus

Bald Eagle

Himantopus mexicanus

Black-necked Stilt

Icteria virens

Yellow-breasted Chat

Limnodromus scolopaceus

Long-billed Dowitcher

Lophodytes
cucullatus

Hooded
Merganser

Megaceryle alcyon

Belted Kingfisher

Mergus merganser

Common Merganser

Numenius americanus

Long-billed Curlew

Numenius
phaeopus

Whimbrel

Nycticorax nycticorax

Black-crowned Night-Heron

Oxyura jamaicensis

Ruddy Duck

Pelecanus erythrorhynchos

American White Pelican

Bird of
Conservation
Concern

Endangered

Bird of Conservation
Concern

Endangered

Special Concern

BSSC - Third priority

Special Concern

BSSC - First priority

Phalacrocorax
auritus

Double-crested
Cormorant

Piranga rubra

Summer Tanager

Pluvialis squatarola

Black-bellied Plover

Podiceps nigricollis

Eared Grebe

Podilymbus
podiceps

Pied-billed Grebe

Porzana carolina
Rallus limicola

Sora
Virginia Rail

Recurvirostra americana

American Avocet

Riparia riparia

Bank Swallow

Setophaga petechia

Yellow Warbler

Tachycineta bicolor

Tree Swallow

Tringa melanoleuca

Greater Yellowlegs

Tringa semipalmata
CRUSTACEANS

Special Concern

BSSC - First priority

Threatened
BSSC - Second
priority

Willet

Calasellus
californicus

An Isopod

Syncaris pacifica

California Freshwater
Shrimp

Endangered

Endangered

IUCN Endangered

Acipenser
medirostris ssp. 1

Southern green
sturgeon

Threatened

Special Concern

Endangered Moyle 2013

Spirinchus thaleichthys

Longfin smelt

Candidate

Threatened

Vulnerable - Moyle
2013

Oncorhynchus
mykiss - CCC winter

Central California
coast winter steelhead

Threatened

Special

Vulnerable - Moyle
2013

Special Concern

ARSSC

Special

INSECTS

HERPS
Actinemys marmorata
marmorata

Western Pond Turtle

Anaxyrus boreas boreas

Boreal Toad

Dicamptodon ensatus

California Giant
Salamander

Rana boylii

Foothill Yellow- legged
Frog

Under Review in
the Candidate or
Petition Process

Special Concern

ARSSC

Rana draytonii

California Red- legged
Frog

Threatened

Special Concern

ARSSC

Taricha granulosa

Rough-skinned
Newt

Taricha torosa

Coast Range Newt

Special Concern

ARSSC

Thamnophis sirtalis
sirtalis

Common
Gartersnake

ARSSC

Pseudacris regilla

Northern Pacific
Chorus Frog

Thamnophis atratus atratus

Santa Cruz Gartersnake

Not on any status
lists

INSECTS & OTHER INVERTS
Anax junius

Common Green Darner

Argia vivida

Vivid Dancer

Enallagma carunculatum

Tule Bluet

Enallagma civile

Familiar Bluet

Enallagma praevarum

Arroyo Bluet

Epitheca canis

Beaverpond
Baskettail

Gomphus kurilis
Ischnura cervula
Ischnura perparva

Pacific Clubtail
Pacific Forktail
Western Forktail

Libellula forensis

Eight-spotted
Skimmer

Libellula saturata

Flame Skimmer

Pachydiplax
longipennis

Blue Dasher

Pantala hymenaea

Spot-winged Glider

Plathemis lydia

Common
Whitetail

Rhionaeschna californica

California Darner

Rhionaeschna multicolor

Blue-eyed Darner

Sympetrum illotum

Cardinal Meadowhawk
Not on any status
lists

Sympetrum occidentale
Sympetrum pallipes
Zoniagrion
exclamationis
MAMMALS

Striped Meadowhawk
Exclamation
Damsel

Neovison vison

American Mink

Ondatra zibethicus

Common Muskrat

MOLLUSKS
Juga nigrina
Gonidea angulata

Not on any status
lists
Not on any status
lists

Black Juga

V

Western Ridged
Mussel

Special

PLANTS
Lasthenia
conjugens

Contra Costa
Goldfields

Legenere limosa

False Venus'- looking-glass

Endangered

Special

CRPR - 1B.1

Special

CRPR - 1B.1

Lilaeopsis masonii

Mason's
Lilaeopsis

Special

CRPR - 1B.1

Symphyotrichum lentum

Suisun Marsh Aster

Special

CRPR - 1B.2

Arundo donax

NA

Calochortus uniflorus

Shortstem Mariposa Lily

Special

CRPR - 4.2

Carex nudata

Torrent Sedge

Castilleja minor spiralis

Large-flower Annual Indianpaintbrush

Cicendia quadrangularis

Oregon Microcala

Crassula aquatica

Water
Pygmyweed

Delphinium uliginosum

Swamp Larkspur

Special

CRPR - 4.2

Downingia concolor

NA

Downingia pusilla

Dwarf Downingia

Special

CRPR - 2B.2

Echinodorus
berteroi

Upright Burhead

Epilobium campestre

NA

Eryngium aristulatum
aristulatum

California Eryngo

Euthamia
occidentalis

Western Fragrant
Goldenrod

Helenium bigelovii

Bigelow's Sneezeweed

Jaumea carnosa
Limnanthes douglasii
douglasii
Limnanthes
douglasii nivea

Fleshy Jaumea
Douglas' Meadowfoam
Douglas'
Meadowfoam

Limnanthes vinculans

Sebastopol Meadowfoam

Limosella acaulis

Southern Mudwort

Ludwigia peploides
montevidensis

NA

Lythrum californicum

California Loosestrife

Mimulus guttatus
Mimulus nudatus

Not on any status
lists

Common Large
Monkeyflower
Bare
Monkeyflower

Mimulus tricolor

Tricolor Monkeyflower

Myosurus minimus
Perideridia kelloggii
Perideridia oregana

NA
Kellogg's Yampah
Oregon Yampah

Persicaria
hydropiper

NA

Endangered

Endangered

CRPR - 1B.1

Not on any status
lists

Special

CRPR - 4.3

Not on any status
lists

Not on any status
lists
Not on any status
lists

Persicaria lapathifolia
Persicaria punctata

NA

Pleuropogon californicus
californicus

Not on any status
lists

Pogogyne douglasii

NA

Psilocarphus oregonus

Oregon Woolly- heads

Ranunculus lobbii

Lobb's Water Buttercup

Ranunculus pusillus
pusillus

Pursh's Buttercup

Rorippa palustris palustris

Bog Yellowcress

Salix breweri
Salix laevigata

Brewer's Willow
Polished Willow

Special

CRPR - 4.2

Sequoia
sempervirens
Sidalcea calycosa calycosa

Annual Checker- mallow

Stachys albens

White-stem Hedge-nettle

Triglochin scilloides

NA

Typha domingensis
Veronica anagallisaquatica

Southern Cattail
NA

Not on any status
lists
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Appendix 3G
Draft Napa Valley Subbasin Groundwater Sustainability Plan Comments
The Napa County Groundwater Sustainability Agency (NCGSA) values and considers the interests of all
beneficial uses and users of groundwater in the Subbasin. This appendix documents public comments
received by the NCGSA on the Draft Napa Valley Subbasin Groundwater Sustainability Plan (GSP).
Comments recorded here reflect comments received at a series of public meetings held in September
and October 2021, at two locations in the Subbasin and one meeting by video conference. Also
documented are comments received since November 12, 2021 and through December 14, 2021,
reflecting comments on the version of the GSP recommended for adoption by the Groundwater
Sustainability Plan Advisory Committee (GSPAC) on November 16, 2021. 1 Comments received on prior
draft GSP Sections were reviewed and addressed prior to posting the draft GSP on November 12, 2021.
This document provides a record of public input consistent with the requirements of the California
Water Code (CWC) and GSP Regulations contained in the California Code of Regulations (CCR), including
CWC §10728.4, CCR §354.10(c), and §355.4(b)(10).
Global Comments and Responses
Comments received by the NCGSA included both technical and non-technical comments. In order to
facilitate review of comments received, themes observed in multiple comments are summarized below.
The following section provides a comment log with additional responses to individual comments.
Global Comment A

Various comments addressed considerations given to the interests of disadvantaged communities and
diverse social, cultural, and economic interests as part of draft GSP development.
Global Response A

The draft GSP recognizes the importance of considering the interests of all beneficial uses and users of
groundwater and interconnected surface waters in the Subbasin, including disadvantaged communities.
Section 1.2 summarizes opportunities public participation provided during GSP development, guided by
the NCGSA’s 2020 Stakeholder Communication and Engagement Plan (CEP).
Section 3.6.1.6 describes available information from County, State, and federal sources on the location
and estimated population of disadvantaged communities (DACs) in the Subbasin, with a description of
their reliance on groundwater. In response to comments on the draft GSP, additional information has
On December 7, 2021, during a publicly noticed meeting to consider adoption of the GSP, the NCGSA voted to
extend the public comment period on the draft GSP through 5:00 pm on December 14, 2021. Prior to the close of
the public comment period, staff from the San Francisco Bay Regional Water Quality Control Board contacted
County staff to notify the County of their intent to provide a comment letter and that the letter likely would not be
provided until after December 14. The comment letter arrived on January 7, 2022. Responses to the Regional
Board comments were provided verbally by County staff on January 11, during a meeting of the NCGSA and prior
to GSP adoption. Responses to the Regional Board comments are also included in this document.

1
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been added to Section 3.6.1.6 to describe the population of and known water sources for areas
mapped as disadvantaged communities, severely disadvantaged communities, and economically
distressed areas. Additional information has also been added to Section 3.6.1.6 to describe outreach
conducted by the NCGSA to the Chair of the Native Advisory Council at the Pepperwood Preserve
during GSP development to inform development of the 2020 Stakeholder Communication and
Engagement Plan (Appendix 1C) and solicit input on tribal interests during GSP development.
While no applicants to the GSP Advisory Committee (GSPAC) self-identified as representing a DAC,
GSPAC membership did include representatives from the Cities of Napa, St. Helena, and Calistoga that
each include areas mapped as DACs. Those representatives acknowledged their representation of DAC
areas at various points during GSPAC deliberations.
To provide additional opportunities for stakeholder and public engagement during GSP development,
the NCGSA held three major public meetings during September and October 2021. Notices were sent to
the public through social media, the GSA’s Interested Persons email list, and postcards mailed to
approximately 4,300 parcels in the Subbasin within areas mapped as Disadvantaged or Severely
Disadvantaged Communities.
Consistent with the 2020 CEP, the NCGSA has provided Spanish translations of the draft GSP Executive
Summary and Executive Summary Abstract to facilitate engagement with non-English speaking residents
who are among the underrepresented community members described in the CEP.
The draft GSP also describes that the NCGSA will continue outreach efforts as part of GSP
implementation, including efforts to build relationships with social service and other organizations that
have connections to DACs and underrepresented community members, as part of continued
stakeholder outreach and engagement activities.
Global Comment B

Various comments addressed the geographic scope of the draft GSP, in particular the distinction
between the Napa Valley Subbasin and the Napa River Watershed. Comments included questions about
considerations given to the hydrologic influence of the Watershed on the Subbasin. Other comments
included requests for groundwater management to be undertaken across the Watershed.
Global Response B

The Sustainable Groundwater Management Act (SGMA) provides limited authorities for GSAs to prepare
GSPs and conduct groundwater management in state-defined groundwater basins or subbasins.
Consistent with State granted authorities for GSAs, the NCGSA formed to manage the Napa Valley
Subbasin.
Sections 1.1 and 1.1.3 of the draft GSP provide information on how the State mapped and developed a
prioritization for the Napa Valley Subbasin. Additionally, Appendix 1B provides the complete
documentation from DWR detailing the prioritization process and results.
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While the state-defined Subbasin boundary creates an administrative distinction, the draft GSP
recognizes the hydrologic connection between the Napa River Watershed and the Napa Valley Subbasin.
The Basin Setting describes the Hydrogeologic Conceptual Model for the Subbasin, including the
influence of the larger Watershed (see Section 4). The Water Budget quantifies the inflows to and
outflows from the Subbasin, including surface water flows and subsurface flows from and to the larger
Watershed (Section 8). The same Section also provides these details for a 32-year historical period and a
51-year projected period, including three distinct future scenarios that reflect projected land use and
population change under historical baseline hydrologic conditions and two climate-change hydrologic
projections. Historical and projected water budget data are presented for each year and for five
different regions within the overall Subbasin.
As a groundwater sustainability agency formed in response to SGMA, the NCGSA only has the authority
to develop and implement a GSP for the state-defined Napa Valley Subbasin.
Global Comment C

Various comments addressed the nature of GSP implementation, following adoption by the NCGSA.
Questions and comments reflected concerns about the need for proactive and responsive management
that reflects best available information on groundwater and interconnected surface water conditions.
Some commenters requested additional detail regarding management actions and how they will be
triggered in response to Subbasin conditions.
Global Response C

The NCGSA recognizes that sustainable groundwater management, as defined by SGMA, presents a high
standard requiring continuous and responsive efforts. Consistent with the State’s GSP Regulations, the
GSPAC infused the draft GSP with a commitment to adaptive management. That commitment is stated
plainly in the Subbasin Sustainability Goal, unanimously approved by the GSPAC and presented in
Section 9.3:
To protect and enhance groundwater quantity and quality for all beneficial uses and users of
groundwater and interconnected surface water in the Napa Valley Subbasin both now and in the future.
The Napa County GSA will implement sustainable management criteria and an adaptive management
approach supported by the best available information and best available science, resulting in the
absence of undesirable results within 20 years from GSP adoption.
This goal recognizes that the NCGSA is not able to implement a single, static management approach with
an expectation that it will remain effective indefinitely. Instead, through the Subbasin Sustainability
Goal, the NCGSA commits to management that reflects best available information, while addressing
known data gaps, to avoid undesirable results.
The GSPAC further embraced the principles of adaptive management in drafting the GSP by
unanimously approving a motion to recommend formation of a Technical Work Group (TWG) as part of
GSP implementation. The TWG will consist of members with ”technical expertise relevant to the GSP, as
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well as experience working in a collaborative setting on public policy implementation, and the TWG will
have both the responsibility and the timely opportunity to advise the NCGSA, and the TWG will be
involved with implementation of the GSP, and include, among other things, a focus on data gaps and
adaptive management” (see Section 11.8.2).
Consistent with GSP Regulations, Section 11 of the draft GSP describes conditions that will trigger each
of the planned projects and management actions, with the specific objective of doing so to avoid or
preclude the occurrence of undesirable results. Adaptive management principles are also reflected as
part of the consideration of triggers for projects and management actions. The six SGMA sustainability
indicators addressed in the draft GSP vary in terms of the potential for Subbasin-wide or localized
impacts. The NCGSA is also limited in how it can influence a condition or conditions causing impacts on
beneficial uses and users. Given these challenges, conditions that trigger projects and management
actions are well-suited to an adaptive management approach. Section 11.2.1 provides additional
information on adaptive management considerations in this context, with a specific example for the
sustainability indicator for depletions of interconnected surface water.
Global Comment D

Various comments addressed considerations given to environmental users of groundwater and
interconnected surface waters in the Subbasin and how the interests of those beneficial uses and users
were balanced with the interests of other beneficial uses and users as part of draft GSP development.
Global Response D

The draft GSP recognizes the importance of considering the interests of all beneficial uses and users of
groundwater and interconnected surface waters (ISW) in the Subbasin. The interests of environmental
users of groundwater and interconnected surface waters were considered throughout GSP development
and the work of the GSPAC.
On February 5, 2020, the NCGSA submitted its formal Initial Notification of GSP development to DWR
and included specific recognition of environmental uses and users as among the relevant interested
parties in the Subbasin (see Appendix 1E). The GSPAC includes, among its 25 members, persons
representing the interests of environmental uses and users in the Subbasin, some of whom have shared
representation across agricultural and environmental stakeholder groups including two members who
are on the Board of Directors of the local organization “Growers/Vintners for Responsible Agriculture”.
In addition to representation on the GSPAC, outreach to stakeholder groups representing the interests
of environmental users of groundwater and interconnected surface water included interest group
meetings held by County staff and the GSP consultant team with (see Section 1.2.1.1):
1. the Sierra Club Napa Group,
2. a representative of the North Coast Stream Flow Coalition and the State Water Resources
Control Board, and
3. National Marine Fisheries Service (NOAA Fisheries) and California Department of Fish and
Wildlife (CDFW).
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Section 3.6.1.4 of the draft GSP presents information on the occurrence of groundwater dependent
ecosystems (GDEs) and species that rely on surface water that are interconnected with groundwater,
including threatened and endangered species. Sources of information on those species and GDEs
includes information provided as part of guidance documents and resources published by The Nature
Conservancy, California Department of Fish and Wildlife, National Marine Fisheries Service (NOAA
Fisheries), University of California-Davis, and Audubon California. In response to comments on the draft
GSP, additional information has been added to Section 3.6.1.4 to summarize habitat needs of
groundwater dependent species, based on information in the guidance document “Critical Species
Lookbook”, which had previously been included as Appendix 6H.
Section 6.8 provides information on the current understanding of the extent and condition of GDEs in
the Subbasin. Information includes updated mapping of GDE vegetation communities developed by
University of California-Davis as part of a countywide vegetation mapping project completed in 2019.
Additional data on the changes in GDE vegetation conditions over time from 1985 through 2018 (using
the complete period of record then available through the TNC GDE Pulse dataset of remote sensing GDE
data). Additional data are also presented, as recommended in guidance documents from stakeholder
groups, summarizing the presence of species that rely on interconnected surface waters as documented
by the CDFW and maintained in the California Natural Diversity Database (see Section 6.8.2).
Section 5 describes GSP monitoring networks for ISW, Surface Water Stage and Discharge, and GDEs
that provide existing data relevant to the management of the Subbasin. Section 5 also describes known
data gaps for these networks and identifies additional, planned monitoring expansion. Section 5 also
describes the planned development of an ISW and GDE workplan, based on input from the GSPAC and
other stakeholders, including CDFW and NOAA Fisheries. The ISW and GDE workplan will be developed
with input from the TWG, Napa County Resource Conservation District, CDFW, and NOAA Fisheries and
will leverage existing plans and knowledge about Subbasin conditions to provide a structured approach
to evaluating the effect of groundwater conditions on ISW and GDEs. Section 12.6 described that the
ISW and GDE workplan development is planned to occur in 2022 to 2023.
In response to comments, the draft GSP has been revised to reflect the South Napa Wetlands
restoration area as the only managed wetland identified in DWR’s statewide crop map dataset.
Revisions occur in the draft GSP in content describing the Subbasin setting and water budget (Sections
2, 3, 7, and 8).
Global Comment E

Various comments included questions about considerations given to climate change and the hydrologic
influence imparted due to climate change on Subbasin water supplies, groundwater availability, and
sustainability, including considerations of potential effects on interconnected surface water and
beneficial uses and users.
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Global Response E

The water budget analyses presented in GSP Section 8 provides the foundation for identifying potential
future groundwater conditions based on projected water supplies and demands as primarily influenced by
climate change, land use change, and population change.
GSP Regulations require the development of a projected water budget based on at least 50 years of
historical data to estimate changes in water supply, demand, and aquifer conditions in response to GSP
implementation (23 CCR §354.18). The projected water budget of the GSP covers a 50-year period from
2020 through 2070 to estimate future demands under different future climate scenarios.
Selection of climate change scenarios used to develop model inputs for the Napa Valley Integrated
Hydrologic Model was informed by discussion and coordination with the Department of Water
Resources (DWR), U.S. Geological Survey (USGS), Pepperwood Preserve and Sonoma County Water
Agency staff. DWR staff presented information to the GSPAC and GSP Planning Team (i.e., County staff
and GSP consultants) in November 2020 regarding the requirements and resources provided by DWR for
incorporating climate change data in GSPs. Pepperwood Preserve and USGS staff also presented
information to the GSPAC and GSP Planning Team in November 2020 regarding current and prior work
to evaluate climate change projections in North Bay watersheds including the Napa River Watershed.
The GSP Technical Team (LSCE and One-Water Hydrologic staff) subsequently held multiple discussions
with DWR staff, USGS staff, and Sonoma County Water Agency staff as consideration was given to the
best-available climate change projections to be utilized for Napa Valley Subbasin GSP analyses and
potential coordination with similar water budget analysis under development for the Sonoma Valley
GSP.
As described in GSP Section 8.7, the GSP Technical Team performed a thorough and deliberative review
of the climate change datasets that were available from DWR and USGS. The review included processing
datasets to compare the relevant climate projections for the Napa Valley Subbasin and Napa River
Watershed. The review found that data provided by DWR, particularly data for the scenario referenced
by DWR as the “Dry with Extreme Warming” (DEW) scenario, projected wetter than historical
precipitation for Napa Valley on an average annual basis, with almost no reductions in cumulative
precipitation departure from the mean for the 50-year projection relative to historical data. This finding
was in contrast to a comparison performed with DEW projections and historical data for a site in the San
Joaquin Valley.
Another concern with the DWR-provided data included overprediction of historical deliveries by the
State Water Project (SWP) to Napa Valley contractors.
The GSP Technical Team worked with USGS scientists to review other climate change projections based on
locally-downscaled climate model outputs for the Napa River Watershed. Findings from that review
included a more substantial multi-decadal drought in the HadGEM2-ES-RCP85 projection (Flint et al.,
2021). The CNRM-CM5-RCP45 climate model projections available from Flint and other (2021) were also

LSCE TEAM

3G-6

JANUARY 2022
APPENDIX 3G DRAFT GSP COMMENTS

NAPA VALLEY SUBBASIN

GROUNDWATER SUSTAINABILITY PLAN

selected, to represent the potential for relatively wetter future conditions with moderate warming,
consistent with the DWR-developed “Wetter with Moderate Warming” scenario (DWR, 2018).
The Technical Team additionally evaluated and used climate model projections to provide better
informed projections of water supplies from the SWP and local reservoirs. Projected surface water
supplies from municipal reservoirs in the Napa River Watershed and the SWP are informed by
projections developed for this GSP using historical supply and delivery data as a more accurate baseline
with additional reductions applied based on projected annual precipitation totals through 2070, to
reflect potential future supply reductions due to climate change. SWP and local reservoir delivery
projections developed for GSP analyses were shared with staff from each municipality for their review.
Informed by the review of available climate change datasets, discussions with DWR staff, review of DWR
guidance for incorporating climate change in GSP analysis (DWR, 2018), and coordinating discussions with
Sonoma County Water Agency staff developing the Sonoma Valley GSP, locally downscaled results from
two Global Climate Models, including related outputs from the USGS Basin Characterization Model Version
8 (Flint et al., 2021), were determined to be the best suited for evaluating the anticipated range in future
climate conditions in Napa Valley for this GSP, including the potential for multi-decadal drought conditions.
Additional information was added to Section 8.7, in the draft GSP forwarded to the NCGSA on November
19, to describe considerations given to the projected water budget analysis, as previously reported by
technical consultants at GSPAC meetings. Section 8.9 also recognizes, consistent with guidance from
DWR, that future updates to the GSP, including updates of the projected water budget analysis, will
incorporate updated climate change projections as they become available.
The HadGEM2-ES-RCP85 climate model outputs are recognized by DWR as the “dry with extreme
warming scenario” and are recommended by DWR as reflective of an “extreme projection of climate
change” (DWR, 2018). While the corresponding dataset supplied by DWR did not reflect drier conditions
in Napa Valley, the HadGEM2-ES-RCP85 climate model outputs obtained from the USGS do include a
multi-decadal drought in Napa Valley, which is reflected in the projected water budget analysis and
analyses of projected Undesirable Results performed for this GSP.
The draft GSP recognizes the need for the NCGSA to coordinate with municipalities regarding future
water supply and demand planning. Coordination in this regard has been underway since at least 1991
(then through coordination between the County and the municipalities). More recently, the County and
municipalities have collaborated on the Napa County Drought Contingency Plan (DCP), which formalizes
risk reduction and mitigation actions to address supply shortages made more likely by climate change;
the DCP has been under development in parallel with the GSP. Recommended drought mitigation and
response actions developed for the DCP are incorporated in the draft GSP as Appendix 11C.
Comment Log
This section provides a comment log with additional responses to individual comments. Table 3G-1
documents comments received since November 12, 2021, reflecting comments on the version of the
GSP recommended for adoption by the Groundwater Sustainability Plan Advisory Committee (GSPAC)
on November 16, 2021. Comments are logged based on the date received. Attachments A - C document
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comments received through December 14, 2021 and responses provided as part of a series of three
public meetings on the draft GSP held in September and October 2021.
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Table 3G-1. Draft Napa Valley Subbasin Groundwater Sustainability Plan Comment Log
Comment
Number

Commenter

Date
Received

Comment

Response

1.1

Nick Cheranich
Napa Sierra Club Group
PO Box 5531
Napa, CA 94581
napavalleysierraclub@gmail.com

11/15/2021

The sub-basin is not the valley; it’s a lagging indicator of water sustainability.
Napa Valley is a classic long narrow valley. It is comprised of a watershed that is bounded on three
sides by tall hills that guide surface and groundwater migration toward the long narrow center of
the valley, where the sub-basin and the Napa River interactively migrate the water toward San
Pablo Bay. The area designated as the sub-basin is a very small area relative to the watershed. It is
a small area relative to the area used for groundwater. It is a very small contributor to domestic
water supply. A GSP that deals solely with the sub-basin is not protecting the groundwater in the
sub-basin because it inadequately monitors the flows that supply the sub-basin or the use, and
increasing use, of water that would normally flow into the valley floor and sub-basin. It does not
adequately represent the needs of all communities, as there are obvious scenarios in which all
communities will become directly dependent on sub-basin water supplies. It is the responsibility of
the GSPAC to fully appreciate the unique attributes of the system of which the sub-basin is a
component. It is the responsibility of the GSPAC to understand and document the communities
involved in the system and the interdependencies involved. It is not the responsibility of the GSPAC
to draw the boundaries of discussion, management, and planning so tightly that most of the
affected communities are left by the sidelines while the primary focus becomes compliance with
the smallest area of concern. This draft plan has missed the most significant opportunity given to it
- establishing sustainability measures and management in the era of climate change and
uncertainty carried with it.

Please see Global Response B.

1.2

Nick Cheranich
Napa Sierra Club Group
PO Box 5531
Napa, CA 94581
napavalleysierraclub@gmail.com

11/15/2021

The GSP recognizes the inadequacy of the climate scenarios required by the state. From Draft
Section 8.9, page 8-36: The HadGEM2-ES-RCP85 model does not project extreme drought
conditions in the Napa Valley which could influence future planning and mitigation. This finding is
significant. The authors of the GSP recognize that the climate scenarios required by the state are
inadequate yet spend significant resource drafting a plan based on those weak scenarios. They
could develop a set of scenarios that anticipate prolonged drought, rainfall patterns that result in
less percolation, and other patterns that are increasingly likely in the era of climate change. They
did not do this. They built a plan on a knowingly weak foundation. We offer one simple and likely
scenario: a sustained mega drought. The City of Napa currently obtains about half of its water from
the State Water Project, augmented by two reservoirs. In this scenario, the State Water Project
allocation is likely to go to 0, and the city will consume its reservoir reserves. Where does the city
go next? Groundwater. The significant number of households and small holdings that get water
from wells outside of the sub-basin will see their wells go dry. They will request Napa City and
County for trucked-in water, as will many agricultural businesses that were not designed to dry
farm. There will be much more demand on sub-basin groundwater. A sudden run on sub-basin
groundwater is inevitable, and the resource that appears to be stable will experience a sudden
demand from all communities. This, while the amount currently drawn from the sub-basin is
essentially unknown, as there are no meters on wells, even the large corporate winery wells. We
will quickly be in water wars, with everyone demanding a fair share of a resource without known
capacity. We might see the adverse conditions listed in the GSP suddenly appear, with no viable
action plan to forestall continued degradation of the shared resource. Cascading failure scenarios
do not arrive gently on tiptoe; they arrive as a surprise that comes in all windows and doors. As in
most failure cascade scenarios, it is a surprise – an inevitable surprise. The opportunity presented

Please see Global Response E.
Additional information was added to Section 8.7, in the draft GSP forwarded to the
NCGSA on November 19, to describe considerations given to the projected water budget
analysis, as previously reported by technical consultants at GSPAC meetings. Selection of
climate change scenarios was informed by discussion and coordination with staff from the
Department of Water Resources (DWR), United State Geological Survey (USGS),
Pepperwood Preserve, and Sonoma County Water Agency (who evaluated climate change
as part of the Sonoma Valley Subbasin GSP). Section 8.9 also recognizes, consistent with
guidance from DWR, that future updates to the GSP, including updates of the projected
water budget analysis, will incorporate update climate change projections as they
become available.

LSCE TEAM

For this 2021 GSP, local outputs from two Global Climate Models, including related outputs
from the USGS Basin Characterization Model Version 8 (Flint et al. ,2021), were determined
to be the best suited for evaluating the anticipated range in future climate conditions,
including the potential for multi-decade drought conditions, in Napa Valley. This decision
was Informed by the review of available climate change datasets, discussions with DWR
staff including input received at the November 2020 GSPAC meeting, review of DWR
guidance (DWR, 2018) for incorporating climate change in GSP analysis, and coordinating
discussions with Sonoma County Water Agency staff.
More information on the Basin Characterization Model is available from the USGS:
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Comment
to the GSPAC was to frame the challenge according to the unique attributes of Napa Valley and to
develop a sustainability plan with that full consideration.

Response
https://pubs.er.usgs.gov/publication/tm6H1
The HadGEM2-ES-RCP85 climate model outputs are recognized by DWR as the “dry with
extreme warming scenario” and is recommended by DWR as reflective of an “extreme
projection of climate change” (DWR, 2018).
The HadGEM2-ES-RCP85 climate model outputs include a multi-decade drought in Napa
Valley, which are reflected in the projected water budget analysis and analyses of
projected Undesirable Results performed for the GSP.
Section 8.7 also describes how LSCE staff used historical surface water supply data and
projected climate change stresses to develop projections of future supplies available from
local municipal reservoirs and the State Water Project (SWP). The projected SWP supplies
were developed for this GSP after a review of projected SWP delivery data supplied by
DWR for use by GSAs. That review found that DWR-supplied projections indicated that
even more water would be delivered in future years relative to historical deliveries. The
SWP delivery projections developed for this GSP reflect supply reductions consistent with
each of the climate change projections.
In addition, municipalities in the Subbasin and throughout the county have coordinated
with County staff for many decades regarding water supply planning and management.
These efforts most recently included development of the Napa Valley Drought
Contingency Plan, which formalizes risk reduction and mitigation actions to address
supply shortages made more likely by climate change.

1.3

Nick Cheranich
Napa Sierra Club Group
PO Box 5531
Napa, CA 94581
napavalleysierraclub@gmail.com

11/15/2021

Process failures
Missing communities
Disadvantaged and minority communities were simply not represented in this process in any way.
Though there was clear statement that such participation was important, it was simply overlooked
in practice. There was no such representation on the GSPAC. There was no outreach. There was a
proposal for involving disadvantaged communities in input from one committee member, it was
ignored.

Please see Global Response A.

1.4

Nick Cheranich
Napa Sierra Club Group
PO Box 5531
Napa, CA 94581
napavalleysierraclub@gmail.com

11/15/2021

Suppression of discussion
The GSPAC meetings were essentially devoid of discussion. They were stuffed with presentations
and reports. Whenever there was the chance that a significant discussion might break out, it was
ruled out of order or out of scope. The members who were interested in framing discussions to
include factors and communities outside of the sub-basin, the discussions were quickly
suppressed. In fact, one member could only get a point made by writing a letter to the committee
on which he sits.

GSPAC meeting summaries prepared by the GSPAC facilitation team at CONCUR Inc. and
approved by the GSPAC are included in Appendix 1D of the draft GSP and provide a
summarized record of comments discussions that occurred at each meeting. County staff
and technical consultants shared draft schedules for GSP development throughout 2020
and 2021. GSPAC members were empowered to propose agenda items for GSAPC
meetings throughout the GSP development process. Please see also Global Response B.

1.5

Nick Cheranich
Napa Sierra Club Group
PO Box 5531

11/15/2021

Methodology failures
Representative Wells

GSP Regulations define “representative monitoring as “a monitoring site within a broader
network of sites that typifies one or more conditions within the basin or an area of the
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Napa, CA 94581
napavalleysierraclub@gmail.com

1.6

Nick Cheranich
Napa Sierra Club Group
PO Box 5531
Napa, CA 94581
napavalleysierraclub@gmail.com

11/15/2021

Comment

Response

The draft plan refers to representative wells in the sub-basin. The term “representative” is a
statistical notion in which those sampled are representative of the whole. There is enough known
about the population that a sample can have the same properties as the whole. An analyst can
select a representative or a random sample, with evidence that it is a proper proxy for gathering
data from every well. No such evidence was provided. Rather, the wells selected were the ones
available and convenient. Characterizations of the sub-basin are not rigorous, as analyses and
inferences are based on data which have the common property of being convenient. The draft GSP
has impressive hydrogeologic information, but alas lacks a key data set: What is the level of each
well, and how much is taken from each well site. Yes, dedicated sampling wells offer different
kinds of information than production wells, but the combination will give better sampling
opportunities, a more representative sample, and knowledge about usage and effects of one well
on others. We have the opportunity to collect data from every well in the sub-basin and in the
watershed to better characterize the complexity of the sub-basin and the interactions among
different wells and pumping volume. We should develop models based on rigorously collected
data, rather than conveniently collected data. The GSA should prioritize Supplemental Actions
11.7.1, “Active Production Well Inventory”, and 11.7.5, “Adopt Well Metering and Reporting
Standards” so that the necessary data can be acquired.

basin” (CA Code of Regulations §351(cc)). Section 9 describes the criteria considered
when determining the representative monitoring sites for the draft GSP.

Modeling: insensitive to uncertainty
The modeling platform used is very technically sophisticated and complex. It processes large
volumes of data and many layers of computation. To avoid computational overload, there is a
simplification that is done. Values that are variable or uncertain are replaced with constants. This
simplification, which appears to be a common practice, renders the model less sensitive to
uncertainty or interactions between variables. The modeling exercise is more likely to result in a
sense of familiar security, perhaps a false sense of security. Heading into a world that has
increasing uncertainty, including variability patterns not previously experienced, the County, the
GSPAC, and the state should be challenging the modelers to better understand the impact of the
determinative modeling tools being used, and ways to mitigate the kinds of errors that such
methods produce. A very simple explanation of the problem was published here:
https://www.sierraclub.org/redwood/napa/blog/2021/09/why-we-should-panic-comfortingwaterforecast-roland-dumas-phd

Uncertainty and data gaps in the information used to develop the draft GSP are
addressed in Section 4 (Basin Setting), Section 5 (Monitoring Networks) and Section 8
(Water Budget). Section 8.9 specifically addresses hydrologic model uncertainty and
provides proposed steps and a timeline for addressing various sources of uncertainty.
Please also see response to comment 1.2.
Hydrologic model uncertainty, and related considerations for interpreting model results,
was also the subject of a memorandum prepared by technical consultants for the GSPAC,
provided in several GSPAC agenda packets including the February 11, 2021 agenda
packet. The considerations provided in that memorandum, which include excerpts from
guidance from DWR, were discussed at several GSPAC meetings. Memorandum link:
https://services.countyofnapa.org/AgendaNet/DownloadDocument.
aspx?type=GSPAC&doctype=ATTACHMENT&id=56451

1.7

Nick Cheranich
Napa Sierra Club Group
PO Box 5531
Napa, CA 94581
napavalleysierraclub@gmail.com

11/15/2021

Summary
We see the sub-basin as one part of a system that supports the water needs of many communities,
including the flora and fauna of the valley. We see the framing of the GSP as being sub-basin only,
rather than as a system under pressure from development, growth, and climate change.
We see the process of creating the GSP as being overly constrained such that compliance is
achieved at the expense of the welfare of the communities of Napa Valley. This process has been
managed to minimize participation, collection of classes of critical data, and full appreciation of the
uncertainty that climate change is bringing.
We recommend that this current draft of the GSP not be accepted.

Please see the responses to Comments 1.1 through 1.6.

2.1

Gary Margadant
4042 Mount Veeder Rd
Napa, CA
gsmargadant@gmail.com

11/15/2021

Why is the GSPAC treating a WATER MANAGER so poorly?
Joy Eldridge [sic] is THE WATER MANAGER for the CITY OF NAPA and she is also a member of
the (GSPAC) – Groundwater Sustainability Plan Advisory Committee, currently designing a

As the commenter notes, the GSPAC received a copy of the August 31, 2021
memorandum from Ms. Eldredge as part of three GSPAC meeting packets. The
Committee scheduled a presentation by Ms. Eldredge regarding her memo summarizing
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Groundwater Sustainability Plan (GSP) for the Napa County Groundwater Sustainability Agency
(GSA) and the Napa County Board of Supervisors (BOS).
Joy harbors a wealth of experience managing water sources as a Civil Engineer and Business
Master and she contributed a very pertinent and concise proposal to the GSPAC on 8/31/2021.
Her work arrived during a crucial time in the deliberations of the Committee as it planned to
discuss Sustainable Indicators that would [sic] warn the GSA of impending problems that
needed management action to avert Undesirable Results detrimental to Groundwater Aquifer:
Major Factors of concern for the health of the Aquifer.
Sadly, the committee placed Joy's presentation and discussion as the last subject of the day
and was not included in the discussion of these Sustainable Indicators. This treatment was the
direct opposite of treatment accorded to Public Comment which was considered at the start of
each meeting. Joy is a member of the committee and her presentation should have been
included in the discussion at that meeting.

Response
observations about current Subbasin conditions and recommendations for monitoring
and management responses. Although the item was not able to be heard during the first
two GSPAC meetings due to the Committee’s deliberations on the development of
Sustainable Management Criteria, the Committee did receive the presentation on
September 27. The Meeting Summary for that meeting summarizes the Committee’s
discussion in response to the presentation. The GSP Planning Team considered the memo
and the Committee’s input and incorporated that input in the draft GSP, particularly in
Section 11 (Projects and Management Actions). As recorded in the GSPAC November 16,
2021 Meeting Summary, Ms. Eldredge voted in favor of the motion to recommend the
draft GSP for adoption by the NCGSA.

This treatment proved to be the beginning of the death kneel [sic] for her ideas and proposal.
When the committee ran out of time, her proposal was not heard and was continued to the next
meeting on the next day, 9/9/2021.
On the 9/9/2021 meeting, Joy's presentation was again scheduled as the last item. And again,
time ran out and it was not discussed that day, but continued to the meeting of 9/27/2021.
Again, on 9/27/2021 Joy's presentation was scheduled as the last item on the Agenda, where it
was squeezed tight and reduced in time, eliminating any substantial committee discussion of the
merits of metering water usage could take place. Metering was the main point of her
presentation, advising the committee that metering water usage was the best way to confirm
volumes and consumption.
An alternative idea to the verification procedures before the committee was at hand. In the
discussion on 9/8/2021, Joy asked a question about the origins of the water volumes provided
by the Hydrological Engineers from Luhdorff and Scalamini (LSCE): Where did the figures
originate? The answer was 10% metered, 90% estimated.
Joy was offering an alternative of greater accuracy, but the discussion of her presentation was
not heard for another two meetings, and was cut short as it was placed as the last item of the
day.
The public notification of this presentation was also reduced and obscured by the Agendas and
minutes of the Committee. Item 6E, Joy's Presentation, was listed on the Agenda for 3
meetings: 9/8/2021, 9/9/2021 and 9/27/2021 yet the item continuance was never mentioned
in the minutes of 9/8/2021 and 9/9/2021, nor was the continuance described in the subsequent
6E Staff Reports concerning the history of Joy's proposal. Her ideas was not given prominence
and due respect by the committee.
The history of Joy's presentation was hard for the public to follow, and one would assume, upon
reading the Agendas and Minutes that the presentation occurred [sic] on 9/8/2021 instead of
9/27/2021. Yes, it was on the Agenda for 3 meetings, but none indicated the continuance and

LSCE TEAM

3G-12

JANUARY 2022
APPENDIX 3G DRAFT GSP COMMENTS
Comment
Number

Commenter

NAPA VALLEY SUBBASIN

GROUNDWATER SUSTAINABILITY PLAN

Date
Received

Comment

Response

notified the public when it actually took place. Adherence to the Brown Act was sketchy at best,
and the public very shabbily treated as a result.
I was aghast at the Committee's treatment of the presentation. and the necessary pertinent
discussion. A WATER MANAGER of Joy's history and education is valuable, extremely
valuable for the health of the Groundwater Aquifer. Why did the committee provide such
neglect? Was this a subject that they did not want to hear?
3.1

Ron Rhyno
rcr@intrex.net

11/22/2021

https://www.yesmagazine.org/issues/a-new-social-justice
'The Social and Economic are nested within and dependent upon the Local and Global
Environmental Ecological Envelope.' RcR
Sustainability has been defined"
the UN supported intergenerational definition: “Sustainable Development is development that
meets the present without compromising the ability of future generations to meet their own
needs.” (Bruntland Commission, 1987).

Comment noted. As part of the Sustainable Groundwater Management Act of 2014 and
Groundwater Sustainability Plan Regulations adopted in 2016, the State of California has
defined key terms related to groundwater sustainability. These terms are presented in
Section 1.1.2 and Appendix 1A of the draft GSP. They include “sustainable groundwater
management” defined as “the management and use of groundwater in a manner that can
be maintained during the planning and implementation horizon without causing
undesirable results” (California Water Code §10721).

...or defined as “improving the quality of human life while living within the carrying capacity of
supporting eco-systems” (J. Wells, 2013);
4.1

Paul Brophy
EGS, inc.
pbrophy@envgeo.com

11/24/2021

The Draft Napa Valley Subbasin, Groundwater Sustainability Plan (GSP) is a thorough,
comprehensive and a well prepared document and adoption of this Plan by Napa County
Groundwater Sustainability Agency is strongly encouraged by the author.

Comment acknowledged.

The following comments do not detract in any way from the validity of the GSP and are intended
as additional support for the document. Given the time available, these comments are necessarily
brief and preliminary in nature. They are based on the Draft Groundwater Sustainability Plan
retrieved from on November 6th 2021. They include, in part, comments previously submitted to the
GSPAC.
Section 1-3 Comments
No comments
4.2

LSCE TEAM

Paul Brophy
EGS, inc.
pbrophy@envgeo.com

11/24/2021

Section 4. Comments
Sect. 4.1.4.1; Page 4-9; line 290.
Current heat flow and direct temperature data relating to the Calistoga geothermal system
suggests that geothermal fluids are moving upwards, by convection, into the shallow hydrologic
environment via a northwest - southeast trending fault aligned axially along the approximate
center of Napa valley. This would likely result in the replacement of any water removed from the
shallow environment so long as a suitable temperature differential was maintained.
Sect. 4.1.5.1; Page 4-16; line 548.
While describing the Napa Valley subbasin as a "graben" maybe be a useful geomorphic analogy it
does not truly represent the current-day structural setting and could easily be misleading. A
graben would infer an extensional structural setting rather than one of compression that currently
exists and is evidenced by the right-lateral, strike-slip faulting dominated by the San Andreas style

Comments noted. Clarification related to the current stress field added to Section 4.1.5.1
with reference to USGS Water-Resources Investigations Report 03-4229 (Farrar and
Metzger, 2003).

Clarifications added related to the characterization of principal aquifers. And the
planned efforts to fill data gaps regarding the status of Tertiary formations.
Hydraulic properties are variable between the alluvial deposits and Tertiary
formations in the calibrated Napa Valley Integrated Hydrologic Model (NVIHM)
(please see Appendix 8A).
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of faults that dominate the North Bay area. It would be the current stress field that would have the
greatest impact on hydrogeology.
A paragraph that describes the current stress field that exists today.
Sect.4.1.7.2; Page 4-22; Line 744
There is no discussion of the hydrogeologic contact between the Quaternary surficial/alluvial
deposits and only minor discussion of the characteristics of the lower volcanic/sedimentary
aquifer. Furthermore, in many parts of the document the terms "aquifer" and "aquifers" are used
suggesting these may be two separate aquifers even though the aquifer system is described as
unconfined to semi confined. If this is the case and the contact zone is generally a barrier to fluid
flow then recharge from surface precipitation would be limited to Quaternary deposits (the top
300 - 400 feet of the modelled sequence of 800 feet). However, if the contact allows flow to pass
through then there would be the possibility of substantial more groundwater storage. Isotopic age
dating of water from the volcanics would help resolve this uncertainty. (What was the hydraulic
conductivity/transmissivity allocated to each of these zones of the aquifer in the modelling?)

Response
Regarding the quality of geologic logs in well completion reports, LSCE has made similar
observations in the past as have others (Sweetkind and Taylor, 2010). LSCE has carefully
reviewed well completion reports selected for use in the geologic interpretation and
NVIHM development with these considerations in mind.

General comments - Section 4
Much of the geology data comes from the well drilling logs. While many of the drillers in the area
have extensive experience in drilling water wells in the Napa Valley subbasin very few of the logs
have been prepared by geologists and drillers are not trained geologists. For example parts of the
sequence that have been described as volcanic most probably are reworked pyroclastics and best
classified as part of the older alluvium. It would be important to require that future well drilling
have a state Professional Geologist to either undertake or confirm well statigraphies.
4.3

Paul Brophy
EGS, inc.
pbrophy@envgeo.com

11/24/2021

4.4

Paul Brophy
EGS, inc.
pbrophy@envgeo.com

11/24/2021

Section 6 and 7 Comments
No comments.

Acknowledged.

4.5

Paul Brophy
EGS, inc.

11/24/2021

Section 8 Comments

Comments noted. The draft GSP includes recognition of the need to collect additional
pump test data.

LSCE TEAM

Section 5. Comments
Section 5.4.3; Table 5.3.
County staff and LSE have done an excellent job in establishing a volunteer program of reporting
groundwater levels throughout Napa county. This type of program is extremely helpful in broadly
tracking changes in groundwater conditions. However, California Department of Water Resources
BM P's (Monitoring Networks and Identification of Data Gaps - page 9) indicate that monitoring
sites should be dedicated wells with known completion information. They also strongly
recommend that sampling should be completed at least monthly or at least quarterly.
There are only 14 wells (4 classified as unused and 10 classified as monitoring) in the groundwater
levels network (Table 5-3) that comply with the requirements. It would be useful to include some
text that discusses how this monitoring program will be expanded in the future to comply with the
BM P's since none of the 14 wells appear to monitor groundwater in the Tertiary sequences
(Sonoma volcanics/sediments)
Sect. 5.4.6; pageS-17; Line 496
Are GeoTracker wells required to be abandoned under SWRCB regulation? If so, these existing
monitoring wells will only be available for a limited time and some effort should be made to
replace them with permanent monitoring wells.

Comments noted. Clarifications added to Section 5 to convey current interpretation of
well in the monitoring network screened exclusively in the Tertiary formation, based on
additional review of well construction relative to the calibrated NVIHM layering. While
DWR BMPs are guidance and not regulations, the preference for dedicated monitoring
wells is reflected in the County’s 2013 Groundwater Monitoring Plan (Appendix 5A).
Additional dedicated monitoring wells are proposed in the draft GSP forwarded to the
NCGSA on November 19, 2021.
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Sect 8.9, page 8-37; line 1317
Absence of any substantial pump test data is a major impediment to the accurate evaluation of
hydrogeologic conditions in the Napa Valley. Historically, pump testing of wells was difficult and
required specialist equipment that was not always readily available. Nowadays, with the
availability of downhole transducers and ultrasonic flow meters it is much simpler.

pbrophy@envgeo.com

Draft Technical Memorandum - Napa Valley Integrated Hydrologic Model
Sect 3.1 -3.2
In setting the model layers no account has been made for low-moderate temperature geothermal
system in the Calistoga area. This system accounts for approximately 8% (5 -6 square miles) of the
total surface area of the subbasin and extends to a depth of at least 1200 feet, as indicated by
drilling data with temperatures as high as 250°F. Given that the groundwater model used in the
GSP is a single phase, isothermal package and cannot process the geothermal data, what errors
can be expected from model results due to this system? Could simply zeroing out of the hydraulic
conductivity improve the results and make the existing model data more valid?
Sect 3.2.4; page 13
No flow boundaries on the west and east side of the valley infer that the only surface flow entering
the subbasin from the mountain block occurs at point where rivers/creeks cross the contact.
Experience indicates that most faulted boundaries can act as pathways as well as barriers for flow
(even more likely in "graben" structural setting). Has any subsurface inflow been included from the
mountain block outside of stream crossings?
Sect 4.3.1; page 32; line 940
Did the values used in the NVIHM of Kh, Kv,Sv, and Ss match calculated values from pump testing?
There seems to be no reporting of aquifer parameters derived from pump tests presented
anywhere in the GSP.

Response
The influence of convection in the Calistoga area is recognized in the Conceptual Model
(Section 4) and absence of that mechanism may lead to local errors in groundwater flows
simulated by the NVIHM, particularly at depth. However, it is not anticipated that
geothermal flow would significantly influence the simulation of regional flow and
groundwater storage or shallow groundwater processes (water table simulation or
stream-aquifer interaction), which are the primary modeling objectives.
The uncertainty in the distribution of mountain block recharge due to geologic structures
such as faults is recognized by the modeling team. Although the true distribution of
mountain block recharge is unknown, the model accounts for this uncertainty by
distributing mountain block recharge along the entire shared face between each tributary
watershed and the model domain shown in Figure 3-11 rather than only at stream
crossings.
Available pumping test data are unfortunately very poor and typically limited to generally
short-term single well drawdown tests conducted by the well driller at the time of well
construction. As a result, hydraulic parameters were estimated predominantly through
literature values and constrained during model calibration. Lack of aquifer test data are
recognized as a data gap that the GSA intends to address during GSP implementation to
help constrain model structure and parameter estimates.

General Comments - Section 8
Having the Draft Technical NVIHM Memorandum within Section 8 causes problems and some
confusion for readers when referring to Figure and Table No's.
4.6

Paul Brophy
EGS, inc.
pbrophy@envgeo.com

11/24/2021

Section 9 -10 Comments
No comments.

Acknowledged.

4.7

Paul Brophy
EGS, inc.
pbrophy@envgeo.com

11/24/2021

Section 11 Comments

Acknowledged.

LSCE TEAM

General Comments
Managed aquifer recharge (MAR) is a good candidate for management action but has only been
superficially reviewed as to its practicality in the GSP. It should get a more detailed discussion.
Available surface land for infiltration impoundments is severely limited in the subbasin due to
extensive agricultural use and sites for injection wells require substantial subsurface evaluation
prior to being considered as candidates. Two existing wells permitted as injection wells in the
Calistoga area each have a capability to inject in the range of 25 - 40 gallons per minute at depths
of 600 - 800 feet before fracture gradients are exceeded. This is less than 0.1 acre-feet/day of
additional storage which could be used for up to 6 months each year. More preliminary
information should be developed to ensure that suitable formations are available for injection.
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Paul Brophy
EGS, inc.
pbrophy@envgeo.com

11/24/2021

5.1

Mike Hackett
GSPAC Member
mhackett54@gmail.com

11/27/2021

In 2017, under the previous CEO of Napa County, and completed under CEO Minh Tran in 2018, a
thorough process the County called a 3 year Strategic Planning Plan was undertaken to ascertain
how our residents felt about the County’s governance. Multiple public meetings were held
throughout the communities here In Napa. The entire process was evaluated through a process
that involved hiring an outside facilitation team. What was the number one concern expressed? It
was a lack of trust in our county Board of Supervisors and its decisions. Since that time, the county
justified a developer who built a structure without a building permit in a stream; they permitted a
custom-crush facility on Dry Creek Road even though 8 wells were drilled and the neighbors [sic]
wells were negatively affected, the Rector plateau has been decimated by the stripping of its
natural vegetation until it looks like a strip-mined area from the air. The county has continued to
allow expansions of existing and new wineries without regard to the need for science-based water
analysis and have exemplified their pro-development stance over and over; the crowning
achievement being the Walt Ranch project above the Napa city’s reservoir in the eastern hills. In
my opinion, the trust has been further eroded. Trust is difficult to achieve and easily lost. Certainly
a pause in development is needed, as our water resources are stretched thinner, but the
developments continue unabated.

Please see Global Response B.

5.2

Mike Hackett
GSPAC Member
mhackett54@gmail.com

11/27/2021

This brings us to the state mandated establishment of a Groundwater Sustainability Plan for Napa
County. It requires a Groundwater Sustainability Agency (GSA) be established and a plan for the
short and long term water sustainability here and in all the state’s water jurisdictions. In Napa
County, an attempt was made to circumvent that requirement through a process called the
“alternative plan.” This essentially was attempted by saying we had enough data from years of
monitoring that we didn’t need to establish a GSA because “ all is just fine here” with water
resources in our valley. The state turned this “alt- plan down.” On December 18, just prior to
Christmas, the next non-transparent step was for our Board of Supervisors (BOS) to name
themselves the groundwater agency. None of the BOS are hydrologists or scientists with expertise
in water issues. This turned this from an environmental issue into a political one and was a clear
power play to keep all the authority within the elected officials running the county.

The reference to establishment of a “Groundwater Sustainability Plan for Napa County” is
incorrect. There is no state mandate for a countywide groundwater sustainability plan.
Neither does SGMA provide the authority for a GSA, absent existing authorities, to
undertake management in areas outside of a state-defined groundwater basin or
subbasin.

Acknowledged.

Sect. 12.3.1.2
This section assumes that a Technical Work Group will be formed to oversee the implementation
of the GSP, as has been recommended by GSPAC. Approval for such an action has not yet been
given by the Groundwater Sustainability Agency, at least at the time of writing these comments.

As part of SGMA, the state legislature provided that local agencies managing basins and
subbasins subject to the legislation could choose to develop GSPs or one of several GSP
Alternatives. Importantly, neither approach is founded on a presumption that “all is just
fine here”. Both approaches require meeting the objectives of sustainable groundwater
management, as defined by SGMA. Both approaches include equivalent requirements for
ongoing monitoring, reporting, and management.
Requirements for GSA formation are established in the state Water Code. They include a
requirement that GSAs can only be formed by one or more local public agencies with
existing water management responsibilities. The County of Napa acted to form a GSA,
consistent with public noticing requirements also provided in the Water Code, upon
learning in late 2019 that a GSP would be required for the Subbasin. Other local agencies
which could have formed a GSA at any point since 2015 had not done so. In deciding to
form a GSA, the County specifically cited Water Code Section 10724, titled “Presumption

LSCE TEAM

3G-16

JANUARY 2022
APPENDIX 3G DRAFT GSP COMMENTS
Comment
Number

Commenter

NAPA VALLEY SUBBASIN

GROUNDWATER SUSTAINABILITY PLAN

Date
Received

Comment

Response
that County will Manage Areas Not Covered by a Groundwater Sustainability Agency”.
DWR immediately approved the County’s decision to form a GSA for the Subbasin.
If the County had not formed a GSA when it did, then groundwater management in the
Subbasin would have, within a matter of months, been directly administered by the State
Water Resources Control Board.

5.3

Mike Hackett
GSPAC Member
mhackett54@gmail.com

11/27/2021

The BOS then hand-picked the majority of the new Groundwater Sustainability Plan Advisory
Committee ( 25 members total ) and then selected the rest from those that applied. This process
was biased and flawed. None were chosen from disadvantaged communities, as mandated by the
state and none from Napa Vision 2050, a local land use advocacy group. The lack of transparency
and exclusion of members of color and the disadvantaged community was a clear violation of the
intent fostered by the state.

The Napa County Groundwater Sustainability Agency, appointed the 25-member
Groundwater Sustainability Plan Advisory Committee (GSPAC) at a public meeting held on
June 9, 2020.
Meeting agenda and packet:
https://services.countyofnapa.org/AgendaNet/GranicusMeetingDocuments.aspx?id=6177
Meeting minutes:
https://napa.granicus.com/MinutesViewer.php?view_id=33&clip_id=4582
Meeting recording:
https://napa.granicus.com/player/clip/4582?view_id=33&redirect=true
The NCGSA sought applicants from all Subbasin stakeholders, and directed staff to open
the GSPAC membership application period in a public meeting held on March 17, 2020.
There is no state mandate for GSPAC membership composition, as asserted by the
commenter.
All appointed members submitted applications for GSPAC service. Appointment occurred
in accordance with the Committee By-laws first approved by the NCGSA on March 17,
2020. Applications for 10 members were recommended by Napa County staff for the
purpose of including representation consistent with the Committee By-laws for members
representing municipalities and agricultural groups. The staff recommendation included
five members from both of those stakeholder groups, reflecting 20% of the total
Committee membership by each stakeholder type. The NCGSA considered and agreed
with the staff recommendation and appointed 15 additional members to represent other
stakeholder interests consistent with the NCGSA’s February 5, 2020 GSP Initial
Notification submitted to DWR (GSP Appendix 1E).
Additional information detailing efforts to reflect the interests of disadvantaged
communities and diverse social and cultural stakeholders is provided in Global Response
A.

5.4

LSCE TEAM

Mike Hackett
GSPAC Member
mhackett54@gmail.com

11/27/2021

This is the atmosphere under which the 18 meetings of the GSPAC were run. Utilizing historical
data and multi-year running averages, which meeting guests from NOAA and DFW cautioned as a
poor methodology, the team from Luhdorff and Scalmanini (LSCE) fashioned presentations and
conclusions to convince the GSPAC members that we currently and in the future have a water
balance that will continue to prove sustainable. The hydrological models informed the members

Please see Section 6, Section 7, and Section 8 of the draft GSP. Section 6 provides dozens
of tables and figures detailing annual and seasonal groundwater and surface water
conditions, including streamflow data dating back to 1929, peer-reviewed analyses of
streamflow conditions in the Napa River and its tributaries, and reports by the U.S.
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that all is well, in spite of the visual evidence to the contrary. This year, for the first time in
recorded history, the length of the Napa River was bone dry. Wells throughout the county were
failing throughout the sub basin and a massive water trucking industry was born. Still, the process
went on, with a blind eye to the critical shortages of supply due to drought conditions and likely
over extraction from the approximate 10,000 wells in the valley floor, called the sub basin for
agency purposes. A side note here: the county measures only 40 wells out of this total, and only
21 are production wells. This is woefully inadequate and is at the crux of the decisions from the
environmental members to vote no on the completed plan. Section 12 of the plan calls for only
four additional wells by fall of 2021; not accomplished.

Geological Survey and San Francisco Estuary Institute describing the historical occurrence
of dry or no-flow conditions in the Napa River and its tributaries. Sections 7 and 8 report
annual data on water use from all sources and by all water use sectors, including native
vegetation, self-supplied domestic users, agriculture, municipal, and small public water
systems.
Please see Global Response E for additional information regarding the development of
projected water budgets and considerations given to the effects of climate change.
Please see Section 2.3 that provides a summary of the estimate of production wells in the
Subbasin, determined from available Well Completion Reports submitted by well drillers
to the Department of Water Resources and current land use data from Napa County and
the Department of Water Resources. As reported in Section 2.3, the total number of
production wells in the Subbasin is estimated to be 2,627. Also reported in Section 2.3, a
2019 estimate of production wells in the Subbasin developed by DWR using more limited
data, indicated a total of 2,037 production wells. Section 11.7.1 also describes that the
NCGSA will refine current estimates by conducting an inventory of active production wells
as a GSP implementation supplemental action, consistent with recommendations made
by DWR in its review of other GSPs.
Well Completion Reports published by the Department of Water Resources, show that
new domestic and irrigation wells constructed in the Subbasin averaged 27 per year from
2010 through 2021, with an average of 19 per year in 2020 and 2021 (source:
https://storymaps.arcgis.com/stories/f2b252d15a0d4e49887ba94ac17cc4bb).
The commenter incorrectly states the number of wells monitored throughout the
Subbasin. Please see Table 5-18 for a summary of current and proposed monitoring sites.
The draft GSP forwarded to the NCGSA on November 19, 2021 also reflects a total of 16
proposed monitoring wells, four additional surface water quality monitoring sites, and 10
upgraded surface water stage and flow monitoring sites (See Section 5 and Section 12.6).
GSP monitoring networks are detailed in Section 5 of the draft GSP. The draft GSP builds
on successful past efforts by Napa County including the 2013 Groundwater Monitoring
Plan and DWR-approved 2014 CASGEM Monitoring Plan, by describing nine monitoring
networks to provide for data collection addressing the six SGMA sustainability indicators
at locations across the Subbasin. The draft GSP additionally recognizes that the
monitoring networks will be expanded and refined over time as new data and conditions
warrant. Neither SGMA nor GSP regulations require that all wells be monitored as part of
GSP implementation.

LSCE TEAM

3G-18

JANUARY 2022
APPENDIX 3G DRAFT GSP COMMENTS
Comment
Number
5.5

5.6

Commenter
Mike Hackett
GSPAC Member
mhackett54@gmail.com

Mike Hackett
GSPAC Member
mhackett54@gmail.com

NAPA VALLEY SUBBASIN

GROUNDWATER SUSTAINABILITY PLAN

Date
Received
11/27/2021

11/27/2021

Comment

Response

It is difficult for anyone awake to accept that we have sustainable water supply when the climate
crisis induced water shortages are already evident. The modeling had significant uncertainties and
were overly optimistic. Many troublesome factors reared up during the meetings. Initially, PBES
Director Morrison spoke of the need to study the effects from the frontal range recharge, the
direct influence on the sub basin’s water availability because two-thirds of the water used for crop
irrigation in the valley floor comes from the hillsides. The forests that blanket our ag watershed
and open space wildlands provide the aquifer recharge, flows into the reservoirs and the
tributaries to the Napa River. However, as ludicrous as this sounds, Morrison later limited the
discussion on the watersheds because the “watersheds are not in the scope of the plan.” In
reality, the water that is collected and slowly released is directly related to the water available in
the valley floor. And the county continues to allow deforestation for vineyards and wineries in this
AWOS land. It is impossible to figure out sustainability in the future while ignoring the value of this
recharge data.

Comment noted. As discussed at many GSPAC meetings, hydrologic inputs from the
watershed to the Subbasin are directly accounted for in the water budget analysis.
Specifically, runoff and groundwater recharge occurring in the Napa River Watershed are
accounted for by the U.S. Geological Survey’s Basin Characterization Model. Those
watershed runoff and recharge processes contribute to the Subbasin water budget as
described in Section 8 and Appendix 8A.

During a later meeting, when discussing the need to examine the interconnection of surface water
and groundwater, and the effects of groundwater dependent ecosystems (GDE’s), it became
apparent to all members that we have woefully inadequate stream monitors along the 30 miles of
the Napa River. When push came to shove, the representatives from the grape growers spoke
about just using one because “we don’t need to complicate the measuring.” Ideally, we need
stream monitors throughout the tributaries, above and below the reservoirs. Was this obfuscation
to the truth that over extraction of groundwater for viticulture is de-watering the Napa River? It
seems so.

The draft GSP forwarded to the NCGSA on November 19, 2021, includes
recommendations for expanded and refined surface water monitoring in the Subbasin to
fill data gaps, based in part on an analysis of stream gage data gaps published by The
Nature Conservancy (see Sections 5.10.5 ad 5.10.6).

More information on the Basin Characterization Model is available from the USGS:
https://pubs.er.usgs.gov/publication/tm6H1
Please also see Global Response B.

The state of knowledge and understanding of interconnected surface water was the
subject of technical presentations and GSPAC deliberations at several GSPAC meetings.
Data gaps and limitations of current understanding were acknowledged by County staff
and technical consultants.
In November 2020, County staff and technical consultants made an open-ended invitation
to the GSPAC, reiterated at subsequent meetings, for input and recommendations on GSP
monitoring networks, including surface monitoring networks. The commenter did not
respond to that request.

5.7

LSCE TEAM

Mike Hackett
GSPAC Member
mhackett54@gmail.com

11/27/2021

This same member, lobbying for the monoculture industry here, demanded that undesirable
results (UR’s) must be encountered THREE (3) consecutive years before a trigger is met requiring
real action. Additionally, 20% of the RMS wells levels must be below the minimum threshold for
three consecutive years. This is not satisfactory knowing we already are in a climate change
induced water shortage.

This comment misrepresents the definitions for Undesirable Results that were under
consideration by the GSPAC and the definitions ultimately approved by the required twothirds majority of the Committee. Conditions representing Undesirable Results are
defined based on best available information on the groundwater reliance of beneficial
uses and users and on the best available information about the vulnerability of those
users to changes in groundwater conditions. A fundamental aspect of sustainable
groundwater management, as defined by SGMA and as presented to the GSPAC, is to
avoid conditions that rise to the level of Undesirable Results. The draft GSP does not
propose that Undesirable Results must be experienced for even a single year before the
NCGSA undertakes action to avoid such conditions. On the contrary, the draft GSP
describes that the NCGSA will manage the Subbasin to avoid Undesirable Results before
such conditions occur (see Section 11).
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As Dr. Manfree wrote recently, “ If monitoring is inadequate, the clarity is impossible to ascertain
as the triggers will not be activated when they should and the projected management actions
(PMA’s) won’t happen, and can we please stop digging the hold deeper or can we back out just a
bit.” From the environmental perspective, it is just buying a bit of time before the predictable and
unfortunate end result is reached. This summer, Dr. Manfree and a field team spent three months
collecting data on the state of the county’s tributaries and river. Their resultant information, called
the Refugia Project was available to the GSPAC, but was ignored by the county and Luhdorff and
Scalmanini.

Please see the response to Comment 5.6 regarding the acknowledgement of data gaps
related to interconnected surface waters. The draft GSP also describes data gaps and
proposed actions to fill data gaps related to Groundwater Dependent Ecosystems in the
Subbasin (see Sections 5.11.5 and 5.11.6).

Many specific items were brought to the attention of the county, but “kick the can down the road”
attitudes prevailed. The plan projects a net decrease in available water supply of nearly 2,000 AFY
by 2051, but does nothing to provide an overall approach for addressing that. This at the same
time we continue to allow demands to increase from development and increased water extraction.
Model uncertainties only confuse the subject. LSCE acknowledge that the conditions we have
encountered in the last two years are outside the realm of the climate scenarios used in the
modeling. This should be cause for significant alarm and action. The “warmer,drier” scenario only
looks at precipitation reductions of 6.1%, which is unlikely, while the “wetter” scenario assumes an
increase of 20%, again highly improbable.

Regarding the projected water budget and future scenario results indicating a cumulative
reduction in groundwater storage, Section 8.7.7 notes that “annual average changes in
(groundwater) storage in all three projected scenarios are less than the historical average
of 300 AFY; however, cumulative changes in storage in all three scenarios remain within
the range of annual variability.” This context is important. A projected cumulative
reduction in groundwater storage over a 51-year period that is well within the range of
annual storage changes does not represent a depletion of supply.

Contrary to the commenter’s assertion, LSCE did review Refugia Project information
during development of the draft GSP, at the request of GSPAC members. The data
collection effort referenced by the commenter is understood to have been a survey of
potential fish passage barriers in the Napa River Watershed. Documentation, including
survey reports, for most of the surveys conducted at sites in the Subbasin remains
unavailable. However, the limited documentation that is available indicates a focus on
impediments to fish passage resulting from physical streambed modifications such as at
bridges and culverts. Groundwater management efforts by the NCGSA may be supportive
of fish passage objectives. The degree to which fish passage may be affected by
depletions of surface waters due to groundwater extraction is among the considerations
that will be given as part of efforts to fill data gaps related to interconnected surface
waters and GDEs.

The approach for addressing potential future Subbasin conditions is the subject of Section
11 (Projects and Management Actions). While the exact sequence of conditions
experienced in 2020 and 2021may be beyond the scope of acute drought conditions
reflected in the two global climate model-based scenarios, the 1976-1977 drought
conditions reflected in the historically-based scenario are within the realm of conditions
experienced the last two years.
Please also see Global Response E.

5.10

LSCE TEAM

Mike Hackett
GSPAC Member
mhackett54@gmail.com

11/27/2021

In 2014 the Sustainable Groundwater Management Act was introduced by the state. This began a
shift towards looking into the future with a keen eye on the warming and drying influence from
climate change and mega-droughts. The cumulative monthly rainfall for the year 2020-2021 was
the driest year on record and with the exception of 2016-2017 is indicative of the last decade of
this trend. Yet using historical data projected into the future, LSCE’s model projects precipitation
to hold generally steady into the decade. The projected climate model shows more than average
rainfall as far out at 2070!
To those environmental constituents involved in the GSPAC process, the county and LSCE have
followed the minimum requirements and have set a low bar. The Napa River is the most intact

Please see Global Response E.

Please also see response to comment 12.6.
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watershed from which anadromous fish have access to the Sacramento/San Joaquin/San Francisco
Bay system. The Napa River is the largest tributary to the bay system excluding the Sacramento
River and is therefore important to the entire bay area. Limiting the scope by excluding the
invaluable data related to the surface/ groundwater interconnect [sic] is short-sighted.
5.11

Mike Hackett
GSPAC Member
mhackett54@gmail.com

11/27/2021

Interestingly, the most pertinent aspects of the plan development didn’t come until the end.
Clearly not enough time was given to review the plan. Unacceptable time constraints necessitated
additional meetings and incomplete reviews from the community. And most troubling was the
clear mandate to take immediate action. Chapter 11 of the plan speaks of the need for
implementation and describes a frame work under which to implement the plan. It is simply a plan
to do a plan. A Technical Working Group (TWG) will be assembled to advise the GSA. The TWG will
have no authority and therefore nothing will be implemented without the vote of a majority of the
Board of Supervisors. Once again the decisions will be biased by the supervisor’s political bias.
Without mandates for specific implementation, coupled with magical thinking on the impacts from
our climate crisis, with insufficient and outdated historical data, and while ignoring watershed
information, and no talk about limiting well development and additional extractions, the
framework for this plan is wholly insufficient. Right now there are hundreds of development
projects on tap in the county. Ignoring the increased “straws” into our groundwater is nothing
short of criminal. We need the truth to be told. We don’t have adequate data to know our current
situation and not acknowledging that our General Plan states we will develop approximately 5,000
more acres for wineries and grapes is not acceptable.

County staff and technical consultants shared draft schedules for GSP development
throughout 2020 and 2021. GSPAC members were empowered to propose agenda items
for GSAPC meetings throughout the GSP development process. With respect to
sustainable management criteria, County staff, technical consultants, and invited
presenters shared background information with the GSPAC beginning with the
Committee’s first meeting on July 9, 2020. Following development of supporting
information, such as draft GSP Sections on the Hydrogeologic Conceptual Model and
Subbasin groundwater and surface water conditions, the Committee began providing
specific input on the development of sustainable management criteria in February 2021,
through opportunities including online surveys with open-ended questions and regular
meeting agenda items. GSPAC meeting summaries prepared by the GSPAC facilitation
team at CONCUR Inc. and approved by the GSPAC are included in Appendix 1D of the
draft GSP.
Please also see Global Response E.
See response to comment 1.1, regarding considerations given to the Napa River
Watershed as part of development of the draft GSP. For additional information regarding
consideration of the Napa River Watershed during GSP development, please see Global
Response B.
The commenter’s view regarding the Technical Work Group is noted. The commenter was
among the GSPAC members in attendance at the Committee’s meeting on November 8,
2021, when the Committee developed and unanimously approved the motion
recommending TWG formation as part of GSP implementation. For additional information
regarding GSP implementation and the role of the Technical Work Group, please see
Global Response C.
This comment misrepresents the work of the GSPAC to develop Projects and
Management Actions reflected in the draft GSP. Among these are demand management
measures including the Vineyard and Winery Water Conservation management action,
the Pumping Reduction management action, and the Groundwater Ordinance and New
Well Permit Conditions management action (see Sections 11.5.1 through 11.5.3).

6.1

LSCE TEAM

Mike Hackett, Amber Manfree,
Susanne von Rosenberg, and
Chris Sauer
GSPAC Members

12/01/2021

1. Consider climate impacts realistically and strengthen links to PMAs

Recommendation noted.

Recommendation: Current information on climate and weather, including long-term climate
history and megadrought, should be incorporated throughout the GSP. Climate history and the
most current climate assessments should be explained in Section 1 (Introduction). Possible impacts

Projected conditions, such as Subbasin hydrologic inputs, likely to be influenced by
climate change are described in varying levels of detail in many Sections of the draft GSP.
Importantly, the draft GSP recognizes the heightened interest in the potential for severe
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12/01/2021

Mike Hackett, Amber Manfree,
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Chris Sauer
GSPAC Members

12/01/2021
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to groundwater recharge and availability should be included in sections 4 (Basin Setting), 6
(Groundwater and Surface Water Conditions), and 7 (Historical, Current, and Projected Water
Supply and Demand). In Section 8 (Water Budget), climate scenarios modeled and discussed in the
main body of the text should include droughts that last longer and are more severe. In Section 11
(Projects and Management Actions), responses to extended drought should be explicitly linked to
individual PMAs.

effects due to climate change, while also striving to remain within the bounds of bestavailable projections. This is a very difficult balance to achieve. As described in Section
8.7, “Informed by the review of available climate change datasets, discussions with DWR
staff, review of DWR guidance for incorporating climate change in GSP analysis (DWR,
2018), and coordinating discussions with Sonoma County Water Agency staff developing
the Sonoma Valley GSP, locally downscaled results from two Global Climate Models,
including related outputs from the Basin Characterization Model Version 8 (Flint et al.,
2021), were determined to be the best suited for evaluating the anticipated range in
future climate conditions, including the potential for multi-decade drought conditions, in
Napa Valley for this GSP.” This includes outputs from two climate models used in the
most recent statewide climate change assessment, which are also the two climate models
recommended by DWR as representing the potential for extreme future climate
conditions. This is in contrast to other projected climate change datasets supplied by
DWR for use in GSP development, which are scenarios that represent the central
tendency of projected climate. As noted in Section 8.9 and reiterated in Section 11.7.6,
the draft GSP recognizes the need to incorporate updated climate projections as part of
regular GSP updates and evaluations in the future. Please also see Global Response E.

2. Accurately estimate sustainable yield and future demand

Recommendation noted.

Recommendation: The GSP should clearly disclose the potential magnitude and range of future
demand in one location in the document. The discussion should be prominent in the Plan, and
should be clearly informed by the various uncertainties in modeling and available data. The GSP
should also, either in a separate section or as subsections of sections 4 through 8, clearly articulate
uncertainties associated with modeling and data, including the limitations of the historical
baseline, and implications for projections for future groundwater availability and demand. In
Section 10 (Data Management and Reporting), the GSP should commit to reporting on progress
toward resolution of these uncertainties as part of each Annual Report. Data needed to resolve or
substantially reduce uncertainties should be clearly defined. These data gaps would then naturally
lead to monitoring and other recommendations for action in Section 11. As the data gaps would be
linked back to specific uncertainties, changes in monitoring and other actions could easily be
prioritized based on the potential impacts associated with each of the uncertainties/resolution of
the uncertainties. Public comments related to yield and demand should be acknowledged in
sections 5 and 7 of the GSP along with a plan to gather relevant information from residents, and
verify it. Appropriate actions might include follow-up meetings to discuss monitoring methods and
locations and requests for additional documentation of their observations, such as well logs,
photos, or narrative accounts. Data gaps should be analyzed and recommendations for work
should be made by the end of March, 2022, in preparation for next summer, as drought is
expected to continue.

The draft GSP is a necessarily complex document. The Executive Summary (including
versions in English and Spanish) was developed to provide a more concise, plain language
summary of key GDP content. The Technical Work Group, which is planned to be created
immediately following GSP adoption, will play an important role in advising the NCGSA on
approaches to fill data gaps. The draft GSP addresses model uncertainties and provides
specific recommendations and proposed timeframes for implementing those
recommendations in Section 8.9. Other known monitoring data gaps are described in
corresponding sub-sections throughout Section 5 (Monitoring Networks). The NCGSA is
committed to reporting on efforts to fill data gaps in accordance with the requirements
provided in the state’s GSP Regulations. These include requirements for annual reporting
on the GSP implementation progress and Subbasin conditions. The County and NCGSA
have prepared annual reports consistent with these requirements since the annual report
for water year 2017. Additional reporting requirement apply for the periodic GSP
evaluation reports, required at least every 5 years

3. Establish adequate monitoring of GDEs

Recommendation noted.

Recommendation: include all species identified by TNC in the GSP. Identify species of interest
and/or umbrella species and design monitoring programs that address needs throughout their life
histories. Consider habitat requirements, stress tolerance, and population dynamics at local and
regional scales for freshwater-dependent species. Related factors should trigger PMAs to avoid

As reported to the GSPAC, the list of potentially groundwater dependent species provided
in Section 3.6.1.4 was derived from the TNC list of freshwater species for the Subbasin.
The list was constrained based on an approach described in the Critical Species Lookbook
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adverse impacts. Identify key environmental processes and locations that support species of
interest, such as low-flow refugia and hyporheic flows, and monitor them. Monitoring programs
must have adequate spatial resolution to ensure that conditions in GDEs throughout the basin
(Section 6.8.2) are known and enough temporal resolution to allow a timely response. Describe
how these data will be made available in Section 10, and link to PMAs in Section 11. Monitor GDEs
and species of interest, and include a plan for this work in Section 5 (Monitoring Network and
Programs). Field work should begin no later than June 2022. We encourage the County to hire
several educated, knowledgeable biologists - perhaps from the TWG - to annually undertake dry
season stream/river investigations, monitor current riparian conditions and, if they are
problematic, alert the TWG and GSA so that PMAs can be initiated. Initiate a program to collect
data from private wells, stratified by Township and Range sections, to improve knowledge of
groundwater supplies overall, and allow responses to localized conditions. We recommend
prioritizing high-value GDEs and adding such a program to Section 5.

guidance document developed by state and federal resources agencies and several NGOs.
In response to comments on the draft GSP, the complete list provided by TNC has been
included as Appendix 3F.

4. Consider environmental users of water at multiple spatial scales

Recommendation noted. Please see Global Response D. Please see the response to
comments 6.3.

Recommendation: The GSP should assess the unique importance of Napa River watershed for
species that depend on groundwater, as identified by TNC. Brief life histories for each species on
federal or state special status lists should be included. Their habitat requirements should be linked
to monitoring practices in Section 3 (Monitoring and Management Programs), and linked to PMAs
in Section 11. The TNC list should be included in appendices. Additional special status native fishes
from Table 1 (attached) should also be included as they have been observed in NRCD studies.
Regional recovery efforts for special status species such as steelhead, Chinook, sturgeon, Western
pond turtle, California freshwater shrimp, bank swallow, Sebastopol meadowfoam, and Contra
Costa goldfields should be explained and related to PMAs. The most productive and valuable
habitats should be identified, prioritized for early monitoring, and monitored intensively

5. Undesirable results criterion and associated minimum thresholds and triggers for depletions of
interconnected surface water
Recommendation: Section 9 (Sustainable Management Criteria) for depletions in interconnected
surface waters should be better-supported by monitoring. The GSA should revise the definition of
an undesirable result for depletion of interconnected surface waters as being no more than two
years of exceedance of the minimum thresholds. Section 11 should include triggers that relate to
species requirements. Acknowledge the current severe drought conditions, and increase the pace
of implementation for monitoring programs and management responses, especially in high quality
habitats. We recognize that there are numerous demands on surface waters. If SGMA is to be
effective for protecting environmental users of water, monitoring networks must be robust
enough to enable differentiation of causes for surface water depletion. In the absence of such
networks, the precautionary principle should be applied. “In order to protect the environment, the
precautionary approach shall be widely applied by States according to their capabilities. Where
there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used
as a reason for postponing cost-effective measures to prevent environmental degradation.” - Rio
Declaration, 1992. It is feasible to design and implement a flow monitoring system locally that will

The draft GSP recognizes that data gaps exist regarding the degree to which groundwater
conditions affect GDEs and describes a GDE and interconnected surface water (ISW)
workplan to enable the NCGSA to address those data gaps (see Section 5.11.6 and Section
12.6). The draft GSP specifically notes, consistent with requests made of the NCGSA
during GSPAC meetings and a stakeholder meeting, that the NCGSA will seek input from
NOAA Fisheries, CDFW, and the Napa County Resource Conservation District during
workplan development.

In response to comments on the draft GSP, additional information has been
added to Section 3.6.1.4 to summarize habitat needs of groundwater dependent
species, based on information in the guidance document “Critical Species
Lookbook”, which had previously been (and remains) included as Appendix 6H. As
reported to the GSPAC, the list of potentially groundwater dependent species
provided in Section 3.6.1.4 was derived from the TNC list of freshwater species
for the Subbasin. The list was constrained based on an approach described in the
Critical Species Lookbook. In response to comments on the draft GSP , the
complete list provided by TNC has been included as Appendix 3F.

Recommendation noted. Please see the response to comments 6.3 and 6.4.
Timely implementation of projects, management actions, and supporting actions is
acknowledged in the draft GSP, with the intent of avoiding undesirable results. These
include expanded monitoring described in Section 5 and summarized in Table 12-3 as part
of the discussion of GSP implementation. Among other measures, the expanded
monitoring includes a planned upgrades to stream gages noted in a data gap analysis
conducted by The Nature Conservancy (see Section 5.10.6). The draft GSP also
acknowledges, consistent with input from the GPSAC, that the sustainable management
criteria (especially criteria for depletions of interconnected surface water) will be revised
in the future and at least by the time of the first 5-year year GSP re-evaluation to be
developed by the NCGSA. Management criteria will be based on additional data
developed to improve the understanding of the effects of groundwater pumping on
depletions on interconnected surface water that result in impacts to beneficial uses and
users, as part of the GDE and ISW workplan.
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meet the requirements of SGMA and allow targeted management. Placing stream gages in a
stream’s upper reach, just above the transition from canyon to valley, and before the confluence
with the mainstem Napa River would allow managers to determine what the inputs are to the
Napa Valley Subbasin and whether Napa Valley Subbasin stream reaches are gaining or losing. We
recommend choosing a pilot location (possibly Redwood, York, or Ritchey Creek) and setting a
target of mid-summer 2022 for system installation. From there, it should be possible to set
reasonable completion dates for additional monitoring.
6.6

Mike Hackett, Amber Manfree,
Susanne von Rosenberg, and
Chris Sauer

12/01/2021

6. Diversity and inclusion
Recommendation: Prioritize diversity and inclusion going forward. Committee applications should
be designed to aid prospective members in identifying criteria to qualify them as representatives
for diverse groups.

GSPAC Members

People of color and members of disadvantaged communities: Engage in proactive outreach and
offer financial and logistical support (e.g., targeted recruitment, childcare and transportation; pay
for time away from work).
Tribes: Mentioned for inclusion in the first draft outreach plan, but not mentioned in subsequent
drafts, and not included in the process. While there are no federally recognized tribes in Napa
County, there are indigenous Wappo/Onasatis people and indigenous people from throughout the
Americas to include going forward.
Well drillers: Missed opportunity; they have key insights into where and how groundwater use is
changing, and are highly knowledgeable about localized groundwater productivity. Engage well
drillers in future SGMA public outreach.

7.1

Beth Milliken
GSPAC Member
beth@spottswoode.com

6.1

With the understanding that the time allowed for the presentation of our Groundwater
Sustainability Plan (GSP) to the GSA (the five of you) on Tuesday, December 7th will not be
sufficient to allow for meaningful community input, I write to you as a member of the GSPAC
to both offer my thoughts and to ask that you schedule a meeting in the future (independent of
the 12/14 meeting) at which we as members of the GSPAC (and other members of the public)
will be able to share their thoughts.
The GSPAC met roughly 20 times over the last 19 months to arrive at the GSP that is before
you today. All 25 members have taken their roles seriously, working hard over many
presentations and hours to create a meaningful plan that will protect our scarcest shared
resource, in this case the groundwater in our subbasin. You, as the GSA, created this
committee and tasked it with this important work. We have diligently followed through in
good faith. I and we now ask that you do the same.

Recommendation noted. Please see Global Response A.
Tribal outreach is described in the final, adopted 2020 NCGSA Stakeholder
Communication and Engagement Plan (see Section 6 of GSP Appendix 1C). Additional
information has also been added to Section 3.6.1.6 to describe outreach conducted by
the NCGSA to the Chair of the Native Advisory Council at the Pepperwood Preserve during
GSP development to inform development of the 2020 Stakeholder Communication and
Engagement Plan (Appendix 1C) and solicit input on tribal interests during GSP
development.

Napa County and the NCGSA have sought input from drillers as part of prior
groundwater resources planning efforts and incorporated information developed
by well drillers as part of the ongoing tracking of groundwater conditions in the
Subbasin and the County. The County and NCGSA report on new well
construction annually using well completion reports prepared by drillers. Well
completion reports also form the foundation of the geologic layering data used to
parameterize the Napa Valley Integrated Hydrologic Model (NVIHM) and the
location and construction of the active production wells included in the NVIHM.
Comment acknowledged. Public engagement efforts have occurred throughout GSP
development. These efforts are described in the draft GSP in Section 1.2 and Section 3.6.
Opportunities have included public meetings of the NCGSA and GSPAC including GSP
content shared beginning at the March 17, 2020 NCGSA meeting. Public comments were
received at those public meetings and in response to online surveys related to draft GSP
Sections provided beginning in August 2020. County staff and consultants greatly
appreciate efforts by the GSPAC and stakeholders to provide constructive input
throughout GSP development.

This Plan is lengthy. It is dense and it is technical. It is in the best interest of all of us in Napa
County to have our Plan approved by the Department of Water Resources (DWR) so as to
retain local control. We believe that the best chance for this lies in the DWR not receiving
correspondence from residents of Napa County against the Plan. It will behoove us to show a
united front, which can happen if the GSA chooses to act on and implement this Plan with the
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same diligence that went into its creation.
7.2

Beth Milliken
GSPAC Member
beth@spottswoode.com

12/05/2021

Both the Letter of Transmittal (authored by David Graves and Alan Galbraith, GSPAC Chair and Vice
Chair, respectively) and the Executive Summary speak well to what we as the GSPAC strongly
recommend. Which is simply the following:
• That the Plan be adopted as is and submitted to the DWR
• That a Technical Work Group be created immediately (by Friday, February 25th) to assist
our County with its implementation
o The TWG must be scientifically and technically unassailable, working to ensure that
our water resources are monitored and measured, and that findings are immediately
acted upon, such that we can successfully protect our groundwater resources
 Adaptive Management is a core component of the Plan that must involve upfront
field testing, evaluation of results, and adjustment followed by broad scale
application, followed by further revision as needed, informed by deliberation of
the Technical Work Group
• That the GSA will actively engage with the TWG in implementing the Plan, thus offering
our subbasin the thoughtful and rigorous oversight that will ensure that our groundwater
resources are stewarded well now and into the future

Comment acknowledged. These recommendations regarding GSP implementation are
also reflect in the draft GSP in Sections 11 and 12.

7.3

Beth Milliken
GSPAC Member
beth@spottswoode.com

12/05/2021

From a holistic level, I wish to share how crucial it is that the County follow through on this plan in
good faith, with the highest level of scientific and technical expertise at its side. This is
an opportunity to show our community that its citizens are valued and listened to, to show
those that volunteer for committee work such as this that their time and commitment matters,
and most importantly, to show that our County is serious about stewarding our scarcest shared
resource well, knowing that climate change is here, its effects are apparent and being deeply
felt, and that we need to work together to ensure that Napa County remains a robust
community with local water supplies that support its people, its businesses (among them
agriculture), and its natural environment.

Comment acknowledged.

8.1

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Hydrogeologic Conceptual Model
Recommendation: The Department recommends revising the HCM to clearly identify and
characterize the physical components of the Basin as required under SGMA regulations. (23 CCR §
354.14). The Department realizes that the GSA has indicated that “continued monitoring and
evaluation of groundwater production from geologic units other than the alluvium will inform
future considerations of whether designations of other principal aquifers in the subbasin is
warranted” (page 4-19, line 641). The Department requests the GSA provide additional clarifying
language within the plan regarding the timing and implementation of projects and monitoring
protocols that will help to make these determinations. The Department also encourages the GSA
to expedite this process to ensure that the groundwater resources within the basin are adequately
characterized. The Department believes that the Tertiary units should be identified as a principal
aquifer system and appropriately managed and characterized under SGMA guidance and
regulations.

Revisions have been incorporated in Section 4 to clarify the timing of efforts to address
uncertainties related to other potential principal aquifers. These efforts include actions to
fill data gaps described in Section 8.9 and reiterated in Section 12.6.

Current and Historical Groundwater Conditions
Recommendation: The Draft GSP should provide groundwater level elevation contour maps and
hydrographs depicting the groundwater table or potentiometric surface associated with current
seasonal highs and seasonal lows and hydraulic gradients between and for each principal aquifer.
The Department requests that the GSA provide additional discussion of vertical groundwater

The draft GSP provides groundwater level elevation contour maps, hydrographs, and data
on vertical gradients in Section 6.3.1, based on best-available information. As noted in the
response to comment 8.1, as the GSP monitoring networks are expanded and refined
over time and as additional data become available on potential principal aquifers in

8.2

LSCE TEAM

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

As the GSP monitoring networks are expanded and refined over time and as additional
data become available on potential principal aquifers in addition to the Quaternary
alluvium, the analyses of those other formations will be expanded accordingly.
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gradients and the interactions between principal aquifers and provide groundwater contour maps
to meet the requirements of applicable SGMA regulations. (23 CCR §354.16 (a)(1) and (2)).

addition to the Quaternary alluvium, analyses of groundwater elevation contours and
vertical gradients will also be refined.

8.3

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Consideration of Groundwater Dependent Ecosystems and Public Trust Resources
Recommendation: The Department recommends the GSA conduct a robust analysis that considers
the needs of public trust resources and impacts to those resources due to proposed groundwater
management practices. Once the GSA better understands the needs of public trust resources, a
range of potential protective measures to address impacts of groundwater extractions can be
explored and presented in future GSP updates. Furthermore, climate change models predict longer
and more frequent periods of drought for the Bay Area (Thorne, James H., Joseph Wraithwall,
Guido Franco. 2018). This effects the number of low water years and the potential for a higher
human need for groundwater (all of which needs to be considered as part of the analysis). The GSA
should engage in a balancing of competing interests that illustrates why protecting species and
habitat though contingent pumping limits, use of supply alternatives, or equivalent protective
measures would be infeasible. The GSA should also evaluate potential impacts on special-status
species and determine if additional measures should be implemented to avoid, minimize, or
mitigate such impacts. Furthermore, the Department recommends that the GSP include further
analysis which encompasses seasonality and illustrates which GDEs and species depend on
groundwater during varying parts of year (e.g. dependence of riparian vegetation and groundwater
discharge for temperature moderation, dependence on groundwater baseflows for habitat
connectivity, etc.).

The draft GSP recognizes that data gaps exist regarding the degree to which groundwater
conditions affect GDEs and describes a GDE and interconnected surface water workplan
to enable the NCGSA to address those data gaps (see Section 5.11.6 and Section 12.6).
The draft GSP specifically notes, consistent with requests made of the NCGSA during a
stakeholder meeting, that the NCGSA will seek input from NOAA Fisheries and CDFW
during workplan development.

8.4

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Consideration of Groundwater Dependent Ecosystems and Public Trust Resources
Recommendation: The Department recommends the GSP narrowly update the methodology for
classifying GDEs to reflect the maximum potential rooting depth for Valley Oak communities. For
any areas of Valley Oak within the Basin, the Department recommends the GSP apply a depth to
groundwater threshold of 80 feet below ground surface. The Department accepts the use of a 30foot threshold for other potential GDE areas within the basin.

Based on historical and current groundwater level data indicating relatively shallow
depths to groundwater occurring throughout the Subbasin, no depth to water criteria
were applied in identifying likely GDEs for consideration in the GSP. As a result, no GDEs
were removed based on depth to groundwater conditions.

8.5

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Consideration of Groundwater Dependent Ecosystems and Public Trust Resources
Recommendation: The Department recommends the GSA obtain additional data which illustrates
the adaptation of salmonids residing in the Napa River Watershed to survive warmer water
temperatures at various life stages. In addition, the Department recommends the GSA consider the
chronic impacts of high stream temperatures on salmonids (i.e., reproduction, varying life stages,
prey availability etc.). Furthermore, the Department recommends the GSA provide additional data
which illustrates the possible cooling impact of groundwater in the Napa River Watershed,
particularly in the summer months.

Please see response to comment 8.3.

8.6

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Use of Groundwater Elevation as a Proxy
Recommendation: The Department recommends the Napa GSP clarify how the minimum
thresholds were developed, how they relate to the relevant sustainability indicators, and how the
criteria affect the interests of beneficial users (including CESA listed species).

The groundwater level minimum thresholds (MTs) established for the depletion of
interconnected surface water indicator (and other indicators where groundwater
elevations are used to define MTs) reflect conditions that have occurred during the recent
historical period and have been shown in the GDE and domestic well vulnerability
analyses to have been protective of beneficial uses, based on best-available data.
Also, please note that the use of groundwater elevations as one of two components of
the depletion of interconnected surface water sustainable management criteria is
additive and not a proxy to replace the required use of a rate or volume of depletion, as
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required by GSP Regulations. The draft GSP separately defines sustainable management
criteria for depletion volumes, and additionally recognizes that a volume or rate of
surface water depletion may not be protective of all beneficial users of interconnected
surface water. Criteria based on groundwater elevations are also specified in order to
address the potential for depletions of interconnected surface water to lead to effects on
GDEs that rely on shallow groundwater in proximity to interconnected surface waters.
Additional text has been added to Section 9.5 to clarify this approach.

8.7

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Sustainable Management Criteria for Depletion of Interconnected Surface Waters
Recommendation: The Department recommends the GSA reconsider the three consecutive years
of groundwater levels below MT required to constitute an undesirable result, recognizing that
extended durations of groundwater inaccessibility for environmental users will likely lead to
adverse impacts that cannot be easily reversed when groundwater levels recover. At a minimum,
the Department recommends identifying physical triggers (e.g., declining Normalized Difference
Vegetation Index signals) and associated management actions (e.g., demand reduction) to enable
the GSAs to identify and mitigate localized patterns of lowering groundwater or depleted ISWs and
associated negative impacts before the third year of MT exceedances yields more significant and
undesirable impacts. These interim action triggers will help preempt irreversible losses and
undesirable results for environmental users.

Please see the response to comment 8.6. The groundwater level minimum thresholds
(MTs) established for the depletion of interconnected surface water indicator (and other
indicators where groundwater elevations are used to define MTs) reflect conditions that
have occurred during the recent historical period and have been shown in the GDE and
domestic well vulnerability analyses to have been protective of beneficial uses, based on
best-available data. The draft GSP recognizes that data gaps exist regarding the degree to
which groundwater conditions affect GDEs and describes a GDE and interconnected
surface water workplan to enable the NCGSA to address those data gaps (see Section
5.11.6 and Section 12.6). The draft GSP specifically notes, consistent with requests made
of the NCGSA during a stakeholder meeting, that the NCGSA will seek input from NOAA
Fisheries and CDFW during workplan development.

8.8

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Sustainable Management Criteria for Depletion of Interconnected Surface Waters
Recommendation: The Department recommends use of a larger base period of record for data
collection in determining summer baseflows in the Napa River at Pope Street. Use of a broader
base period would better illustrate the seasonal disconnection between groundwater and surface
water.

The period of record for the depletion of interconnected surface water at both locations
where sustainable management criteria area set for the volume of depletion includes
consideration of a recent 10-year period (2005 to 2014), which was an approach that
received broad support from the GSPAC. The period considered for setting sustainable
management criteria is distinct from the period of record for the USGS stream gage. As
noted in Section 6.4, the USGS gage was relocated approximately 2.2. river miles
upstream. Dry season hydraulic connection is variable along the Napa River (see Section
6.7, including additional information and Figures 6-123d and 6-123e provided in response
to comments).

8.9

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Implementation/Management Actions
Recommendation: The Draft GSP should outline the planned steps that will be taken to achieve
the 10 percent pumping reduction, including a timeline and interim milestones to achieving this
goal.

The draft GSP describes the need to develop a pumping reduction plan as part of GSP
implementation, as noted in Section 11.5.2 and 12.6.

8.10

Stephanie Fong
California Department of Fish and
Wildlife

12/06/2021

Implementation/Management Actions
Recommendation: The Department encourages the GSA to consider implementing recharge
projects that facilitate floodplain inundation. These projects offer multiple benefits including
downstream flood attenuation, groundwater recharge, and ecosystem restoration. Managed
floodplain inundation can recharge floodplain aquifers, which in turn slowly release stored water
back to the stream during summer months. These projects also reconnect the stream channel with
floodplain habitat, which can benefit juvenile salmonids by creating off-channel habitat
characterized by slow water velocities, ample cover in the form of submerged vegetation, and high
food availability. Additionally, these types of multi-benefit projects likely have more diverse grant

Comment acknowledged. Please see Section 11.4 and Section 12.6. Managed Aquifer
Recharge (MAR) is recognized as a planned implementation project with potential to be
implemented in a multi-benefit capacity to enhance groundwater supply reliability and
maintain or improve GDE conditions.
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funding opportunities that can lower their cost as compared to traditional off-channel recharge
projects.
9.1

Gary Woodruff

12/06/2021

Even though we do not like to admit it, our Valley is in a water crisis. Non-stop winery and vineyard
expansions over the past 30 years are now taking their tolls on streams, rivers and dry wells. All of
the focus of our boards has been on our economy which has caused many other problems such as
lack of affordable housing, low paying jobs, increased traffic and shrinking schools. Even though we
are now in a Mega-drought (2020/2021), the current processes have been going on since 2006.
This is a State crisis and does not have an easy solution. The GSA overviews were developed due to
the problems that have been plaguing the Central Valley for years. Diminishing aquifers, deeper
wells being dug and subsidence are occurring through-out the State. This has brought the current
GSA requirements to the forefront and the formation of the community review board along with
consultants to formulate a minimum standards document for submission. This is the place where
our leaders have failed us. Always meeting minimum standards places the County at a
disadvantage and we will never get ahead of the crisis. Delays caused by political changes, review
processes along with the time allotted to create these documents puts the County at least 6 years
behind the current need. Mother Nature does not wait for political processes to catch up to a
problem. Climate change is teaching us that now with flooding, drought and failure of
infrastructure that has not been upgraded or modified. The only thing we can do is to stretch
beyond those minimum standards in order to have any chance of saving our lively hood and Valley.
This is the course the Board of Directors should be taking. Go ahead and submit your minimum
standards document, but put in place more well monitoring for all commercial and new
installations. Stop expanding the water demands for more production of wine and vineyards which
take more water to maintain. Require conversion to “Dry Farming Techniques” which will help
reduce the demand for irrigation of vineyards. These are things the Board needs to address rather
than more expansions of the industry which puts more demands on water. We will have less water
over the next Century if Climate Change has its way. California is a desert and seems to be
reverting back to that status again. We do not have a Crystal Ball to see the future, so it is better
for all of us to start to change our direction while we have some time to adjust. Hopefully we are
not too late.

Please see Global Responses A, B, C, D, and E.

10.1

Center for Biological Diversity

12/06/2021

I. The GSP should cover the entire watershed, not just the subbasins
The Napa River Watershed is the most intact watershed from which anadromous fish have access
to the Sacramento/San Joaquin/San Francisco Bay system. The Napa River is the largest tributary
to the bay system excluding the Sacramento River and is therefore important to the entire bay
area. It is defined by Mt. St. Helena to the north, the Mayacamas Mountains to the west, Howell
Mountain, Atlas Peak, and Mt. George to the east, and the Napa-Sonoma Marsh to the south. The
Napa River runs through the center of the watershed on the valley floor, draining numerous
tributaries along a 55-mile run from the headwaters of Mt. St. Helena to the San Pablo Bay. The
Napa River Watershed is home to most of the residents and developed areas in the county. It is
estimated that 95% or more of the entire population of Napa County live in the Napa River
Watershed. Two-thirds of the water used for crop irrigation in the valley floor comes from the
hillsides. The forests and open space wildlands provide the aquifer recharge, which flows into the
reservoirs and the tributaries to the Napa River. However, despite the obvious connection
between the greater watershed and groundwater health and availability, the watershed is not
included in the scope of the plan. This disconnect allows the county to continue to approve
projects that deforest critical recharge areas for vineyards and wineries. The Plan’s exclusion of
surface water data and the potential impacts of pre-approved projects is unacceptable. Hundreds

Please see Global Response B.
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of new developments will increase the region’s demand, yet the plan does not account for these
potential new sources of water-use. In addition, the General Plan states that approximately 5,000
more acres will be developed for wineries and grapes. Not accounting for these impacts within the
GSP leaves a huge gap in understanding the region’s strains on water supply and it also prevents
the GSP from fully acknowledging the impact of land-use decisions on groundwater, which should
be a central component of the management actions. Without significant revision and expansion of
the plan’s scope to include the entire watershed, this plan will not bring about meaningful water
conservation strategies and sustainable management measures.
10.2

Center for Biological Diversity

12/06/2021

II. The County must better monitor groundwater levels to ensure management strategies reflect
accurate water availability data.
A fundamental oversight of the current draft is the lack of groundwater monitoring, the very
resource the GSP aims to manage. The critical shortages of supply that the region is currently
experiencing are a direct reflection of current drought conditions and over-extraction from the
approximate 10,000 wells in the valley floor. However, the county only measures 40 wells out of
this total, and only 21 are production wells. The current draft does nothing to address this
problem, as seen in Section 12 of the plan, that calls for only four additional wells by fall of 2021.
Groundwater-level monitoring is a fundamental way of gaining an understanding of a groundwater
basin, determining directions of groundwater movement and trends in groundwater storage, and
evaluating progress toward meeting water resource management goals. California Department of
Water Resources (DWR) advises that, in order to be compliant with the Sustainable Water
Management Act, each GSP must include a sufficient monitoring network to provide data needed
to demonstrate progress toward achievement of a plan's sustainability goal. The proposed
monitoring is grossly insufficient and will ensure that the region continues to lack the necessary
data to inform water conservation strategies and enforce any mandates put in place by the GSP.

Please see response to comment 5.4

10.3

Center for Biological Diversity

12/06/2021

III. The GSP must better account for and incorporate the impacts of climate change into its future
prediction models.
Recent science has made clear that human-caused climate change is causing widespread harms to
human society and natural systems, and climate change threats are becoming increasingly
dangerous. In its 2018 Special Report on Global Warming of 1.5°C, the Intergovernmental Panel on
Climate Change (“IPCC”)—the leading international scientific body for the assessment of climate
change—describes the devastating harms that would occur at 2°C warming. The report highlights
the necessity of limiting warming to 1.5°C to avoid catastrophic impacts to people and life on
Earth.3 The report also provides overwhelming evidence that climate hazards are more urgent and
more severe than previously thought, and that aggressive reductions in emissions within the next
decade are essential to avoid the most devastating climate change harms. The impacts of climate
change are already being felt by humans and wildlife. Thousands of studies conducted by
researchers around the world have documented changes in surface, atmospheric, and oceanic
temperatures; melting glaciers; diminishing snow cover; shrinking sea ice; rising sea levels; ocean
acidification; and increasing atmospheric water vapor (USGCRP 2017). In California, climate change
will transform our climate, resulting in impacts including, but not limited to, increased
temperatures and wildfires and a reduction in snowpack and precipitation levels and water
availability. Napa’s communities, businesses and wildlife will also be hit hard. A Stanford study
estimated that by 2040 the amount of land in Napa suitable for premium wine grape production
could shrink by half. By 2050 Napa’s current grape output could drop by two thirds or more
according to a University of California study. The county can also expect higher temperatures,
increased flooding from rising sea levels and increasing storm surge, more variable rain falls and

Please also see Global Response E.
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water availability, deteriorating water quality and loss of biodiversity. Despite the overwhelming
scientific evidence and the current reality of the existing drought, the “warmer, drier” scenario
used in the GSP only looks at precipitation reductions of 6.1%, which is highly unlikely, while the
“wetter” scenario assumes an increase of 20%, again highly improbable. The cumulative monthly
rainfall for the year 2020-2021 was the driest year on record and with the exception of 2016-2017
is indicative of the last decade of this trend. Yet using historical data projected into the future, the
model used by the GSP projects precipitation to hold generally steady into the decade and the
projected climate model shows more than average rainfall as far out as 2070. This directly
contradicts the scientific evidence, the current precipitation data as well as expert testimony from
the National Oceanic and Atmospheric Administration (NOAA) and California’s Department of Fish
and Wildlife (DFW). The models should be updated to reflect the best available science on climate
change predictions.
10.4

LSCE TEAM

Center for Biological Diversity

12/06/2021

IV. The undesirable results (UR’s) threshold should be lowered to (1) year and water conservation
mandates must be implemented immediately.
The plan projects a net decrease in available water supply of nearly 2,000 AFY by 2051 but does
nothing to provide an overall approach for addressing that. Instead, the County continues to allow
demands to increase from development and increased water extraction and significantly limit the
implementation of any real action. The current draft states that undesirable results (UR’s) must be
encountered (3) consecutive years before a trigger is met requiring real action. Additionally, 20%
of the RMS well levels must be below the minimum threshold for (3) consecutive years. This,
coupled with the current draft’s insufficient monitoring network, guarantees that the region’s
groundwater will continue to be depleted for private interest, while the general public continues
to suffer from unsustainable management practices. Effective groundwater management requires
immediate regional investment in water conservation best practices for both agriculture and urban
areas. These best practices should be implemented as mandates within the GSP, if meaningful
change is to be achieved. Agriculture can conserve water both by crop selection and irrigation
practices. Crop selection is essential to meaningful reductions in water use by the agricultural
industry. In addition to profitable water-wise crop selection, farmers should invest in ensuring that
their water systems are as efficient as possible. Finally, maintaining soil health can maximize water
retention and thus reduce water runoff. Urban area water conservation strategies include onsite
grey water use, regional water recycling, stormwater capture and treatment, and native
landscaping for groundwater recapture. As with agriculture, species selection for landscapes and
infrastructure maintenance to reduce leaks have the greatest potential to reduce direct use. This
can be achieved by passing local policies that require native landscaping and or/ incentivize it using
subsidies or tiered water pricing. As for reducing leaks, investments must be made to more
regularly service water infrastructure and metering needs to be much more widely implemented
to identify leaks

Regarding the projected water budget and future scenario results indicating a cumulative
reduction in groundwater storage, Section 8.7.7 notes that “annual average changes in
(groundwater) storage in all three projected scenarios are less than the historical average
of 300 AFY; however, cumulative changes in storage in all three scenarios remain within
the range of annual variability.” This context is important. A projected cumulative
reduction in groundwater storage over a 51-year period that is well within the range of
annual storage changes does not represent a depletion of supply.
Consistent with the Subbasin Sustainability Goal, and the documentation provided in
Section 6.8 on the historical stability of GDE conditions in the Subbasin, the qualitative
and quantitative definitions of undesirable results are established to avoid Subbasin
conditions that, as a result of groundwater extraction, result in significant and
unreasonable effects on GDEs, due to a condition occurring throughout the Subbasin,
beyond what was experienced prior to the enactment of SGMA. In addition, the draft GSP
establishes an interim measurable objective that corresponds to a reduction in the
volume of streamflow depletion corresponding to a 10 percent reduction in average
annual historical pumping for all non-de minimis groundwater users. Support for the
interim measurable objective was broadly voiced by the constituencies represented on
the GSPAC. The draft GSP also notes in Section 9.5.6 that the interim criteria will be
revisited and revised, as appropriate no later than the first required 5-year GSP reevaluation to be prepared by the NCGSA.
Please see the response to comment 8.6 regarding the approach used to set minimum
thresholds for the depletion of interconnected surface water indicator. The groundwater
level minimum thresholds (MTs) established for the depletion of interconnected surface
water indicator (and other indicators where groundwater elevations are used to define
MTs) reflect conditions that have occurred during the recent historical period and have
been shown in the GDE and domestic well vulnerability analyses to have been protective
of beneficial uses, based on best-available data. The draft GSP recognizes that data gaps
exist regarding the degree to which groundwater conditions affect GDEs and describes a
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GDE and interconnected surface water workplan to enable the NCGSA to address those
data gaps (see Section 5.11.6 and Section 12.6).
Timely implementation of projects, management actions, and supporting actions is
acknowledged in the draft GSP, with the intent of avoiding undesirable results. The draft
GSP also acknowledges that the sustainable management criteria will be revised in the
future as additional data become available to improve the understanding of the effects of
groundwater pumping on depletions on interconnected surface water that result in
impacts to beneficial uses and users.

11.1

Growers/Vintners for
Responsible Agriculture

12/06/2021

1. SGMA has minimum requirements for the GSP, but a better and more effective plan for our
Subbasin will be produced if more extensive measures are considered and utilized to implement
the GSP.

The NCGSA appreciates the service of two members of the Board of Directors of the
Growers/Vintners for Responsible Agriculture on the GSPAC, Beth Milliken and Mike
Hackett.
Please see Global Response B.

11.2

Growers/Vintners for
Responsible Agriculture

12/06/2021

2. The GSP should consider and include all areas that play a part in the quantity, quality and health
of the Napa Valley Subbasin. So, monitoring of the surrounding watersheds and tributaries need to
be included in the GSP.

The NCGSA appreciates the service of two members of the Board of Directors of the
Growers/Vintners for Responsible Agriculture on the GSPAC, Beth Milliken and Mike
Hackett.
Please see Global Response B.

11.3

Growers/Vintners for
Responsible Agriculture

12/06/2021

3. The GSP should describe and address the current reality of the Subbasin, and not one that takes
a multi-year average that minimizes the worrisome conditions we see in the Napa River and its
tributaries today. It only takes one year of disastrous conditions to lose a large population of
aquatic life and species.

The NCGSA appreciates the service of two members of the Board of Directors of the
Growers/Vintners for Responsible Agriculture on the GSPAC, Beth Milliken and Mike
Hackett.
Please see Section 6, Section 7, and Section 8 of the draft GSP. Section 6 provides dozens
of tables and figures detailing annual and seasonal groundwater and surface water
conditions, including streamflow data dating back to 1929, peer-reviewed analyses of
streamflow conditions in the Napa River and its tributaries, and reports by the U.S.
Geological Survey and San Francisco Estuary Institute describing the historical occurrence
of dry or no-flow conditions in the Napa River and its tributaries. Sections 7 and 8 report
annual data on water use from all sources and by all water use sectors, including native
vegetation, self-supplied domestic users, agriculture, municipal, and small public water
systems.

11.4

Growers/Vintners for
Responsible Agriculture

12/06/2021

4. The monitoring and measuring of wells should be throughout the Subbasin and the connected
watersheds, in adequate numbers and types (residential, commercial, industrial and agriculture) to
give substantial meaning to the data.

The NCGSA appreciates the service of two members of the Board of Directors of the
Growers/Vintners for Responsible Agriculture on the GSPAC, Beth Milliken and Mike
Hackett.
Please see response to comment 5.4.

11.5

Growers/Vintners for
Responsible Agriculture

12/06/2021

5. All new and replacement well permits should require a meter, and quarterly use recording and
reporting.

The NCGSA appreciates the service of two members of the Board of Directors of the
Growers/Vintners for Responsible Agriculture on the GSPAC, Beth Milliken and Mike
Hackett.
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Please see Section 11.7.5 for the supplemental action “Adopt Well Metering and
Reporting Standards”. As presented in Table 12-3, this action is planned for
implementation in 2022-2023.

11.6

Growers/Vintners for
Responsible Agriculture

12/06/2021

6. Installation of measuring devices in the Napa River and its tributaries should be in adequate
numbers. There should be a device above and below each city and town. There should be a device
at the mouth of every Napa River tributary, as well as a device at the beginning and midway on
each of these tributaries.

The NCGSA appreciates the service of two members of the Board of Directors of the
Growers/Vintners for Responsible Agriculture on the GSPAC, Beth Milliken and Mike
Hackett.
Please see response to comment 5.6.

12.1

Gary Stern
National Marine Fisheries Service
(NOAA Fisheries)

12/07/2021

Avoiding Undesirable Results: NMFS recommended the GSP qualitatively describe what conditions
within the subbasin would constitute an undesirable result with regard to streamflow depletion.
Based on our review, we remain concerned that the current proposed minimum thresholds,
measurable objectives, and interim milestones for depletions of interconnected surface waters
(Table 9-16) will not avoid significant and unreasonable impacts to surface water beneficial uses,
specifically those uses that support threatened CCC steelhead. The proposed interim sustainable
management criteria are not supported by any analysis estimating how they may impact
interconnected surface flow beneficial uses. Instead, these interim criteria are set at levels
consistent with historically high surface water depletion rates. Available information indicates
these rates are very likely to adversely impact threatened steelhead and its designated critical
habitat in streams of the Napa Valley Subbasin.

The draft GSP provides qualitative descriptions of conditions that would constitute an
undesirable result in Section 9.5.6.1. Importantly, the draft GSP acknowledges that
undesirable results, as defined by SGMA, are only those conditions that are a result of
groundwater extraction or groundwater conditions managed by the NCGSA and not
impacts or effects on beneficial users resulting from other causes.

Basing Sustainable Management Criteria on Historical Drought Conditions: NMFS alerted the Napa
County GSA that proposing groundwater elevations from the 2011-2016 period as streamflow
depletion minimum thresholds and measurable objectives is inappropriate for avoiding impacts to
CCC steelhead and their habitat. If a lack of data prevents the development of appropriate
sustainable management criteria, the Napa County GSA should design and implement studies that
better inform appropriate minimum thresholds and measurable objectives for streamflow
depletion. In the interim, guidance by the California Department of Fish and Wildlife that
recommends conservative sustainability management criteria be established to ensure
groundwater dependent ecosystem protection should be followed (CDFW 2019).

The NCGSA appreciated the effort by NOAA Fisheries to provide comments on the draft
sustainable management criteria while under development in September 2021.

12.2

LSCE TEAM

Gary Stern
National Marine Fisheries Service
(NOAA Fisheries)

12/07/2021

Please see the GDE vulnerability analysis provided in Section 9.5.1.2.8. This content
addresses the best available information on the potential for groundwater conditions, to
affect GDEs. In addition, the draft GSP recognizes that data gaps exist regarding the
degree to which groundwater conditions affect GDEs, which include special status aquatic
species in addition to the Central California Coast steelhead, and describes a GDE and
interconnected surface water workplan to enable the NCGSA to address those data gaps
(see Section 5.11.6 and Section 12.6). The draft GSP specifically notes, consistent with
requests made of the NCGSA during a stakeholder meeting, that the NCGSA will seek
input from NOAA Fisheries and CDFW during workplan development.

The draft GSP does not set sustainable management criteria for depletions of
interconnected surface, nor any other sustainability indicator, based on groundwater
elevations from the 2011 to 2016 period. With respect to depletions of interconnected
surface water, information presented in Section 8.8 demonstrates an important
consideration with respect to the relationship between drought conditions and depletions
of surface water during the dry season. While depletions due to groundwater pumping as
a proportion of total surface water flow is higher during the dry season relative to the wet
season, the magnitude of depletion (as a volume or seasonal rate) does not demonstrate
a positive relationship with drought conditions. This appears to be because inflows to the
surface water system in the Subbasin are limited during drought conditions, thereby
limiting the potential for depletion in those years. As a result, the magnitude of depletion
of surface water due to groundwater pumping tends to be higher in years following
drought conditions as the Subbasin seeks equilibrium following temporary depletions of
groundwater storage that occur during droughts.
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The draft GSP recognizes the need to define undesirable results based on the effects of
groundwater extraction in the Subbasin on beneficial uses and users. With respect to the
undesirable results and other sustainable management criteria for depletions of
interconnected surface water, best-available information on GDE status and trends
presented in Section 6.8 informed the sustainable management criteria developed with
and approved by the GSPAC.
Please also see response to comment 12.1.

12.3

Gary Stern
National Marine Fisheries Service
(NOAA Fisheries)

12/07/2021

Page 9-77, Section 9.5.6.1: Condition 2 of the document’s definition for significant and
unreasonable depletions of interconnected surface water is based upon a condition where the
timing and duration of groundwater/surface water connection “are reduced relative to the
historical conditions or impacts groundwater dependent ecosystems or other beneficial users of
surface water.” Avoiding the interconnected surface water depletion undesirable result, as
required by Sustainable Groundwater Management Act (SGMA), entails avoiding significant and
unreasonable impacts to beneficial uses of surface water resulting from that depletion. Comparing
current and future groundwater/surface water dynamics to those of the past has no utility when
discerning whether significant and unreasonable impacts to surface water beneficial uses have
been, or will be, avoided.

The draft GSP’s definition for significant and unreasonable depletions of interconnected
surface water was the subject of multiple meetings and deliberation by the GSPAC. The
definition specifically acknowledges that conditions “impact(ing) groundwater dependent
ecosystems or other beneficial users of surface water” are among the potential effects of
significant and unreasonable depletions of interconnected surface water due to
groundwater extraction. The definition noted by the commenter refers to potential
effects on both the timing and duration of hydraulic connection and the volume of stream
flow as those are the physical effects that may occur in response to groundwater
extraction, which could themselves lead to GDE impacts. Recognition of both the
potential physical and biological effects is important.

12.4

Gary Stern
National Marine Fisheries Service
(NOAA Fisheries)

12/07/2021

Page 9-77, Section 9.5.6.1.1: The “trigger” for significant and unreasonable depletion of
interconnected surface water is proposed as a percentage (i.e., 20%) of well elevation violations
occurring across the monitoring network. The proposed metric has no apparent ecological basis for
discerning when significant and unreasonable impacts on identified surface water beneficial uses
are avoided, and is therefore inappropriate as a minimum threshold or measurable objective for
the interconnected surface water depletion undesirable result.

Consistent with the Subbasin Sustainability Goal, and the documentation provided in
Section 6.8 on the historical stability of GDE conditions in the Subbasin, the qualitative
and quantitative definitions of undesirable results are established to avoid Subbasin
conditions that, as a result of groundwater extraction, result in significant and
unreasonable effects on GDEs, due to a condition occurring throughout the Subbasin,
beyond what was experienced prior to the enactment of SGMA. In addition, the draft GSP
establishes an interim measurable objective that corresponds to a reduction in the
volume of streamflow depletion corresponding to a 10 percent reduction in average
annual historical pumping for all non-de minimis groundwater users. Support for the
interim measurable objective was broadly voiced by the constituencies represented on
the GSPAC.

12.5

Gary Stern
National Marine Fisheries Service
(NOAA Fisheries)

12/07/2021

Page 9-81, Section 9.5.6.2.3: Interim measurable objectives and interim milestones are proposed
to be set at “recent historical conditions.” Much like the minimum threshold issues discussed
above, these interim thresholds also lack any ecological basis by which to judge whether
streamflow depletion impacts have been avoided, and corresponding streamflow depletion rates
at those historical conditions are again very likely to adversely impact CCC steelhead and their
habitat.

Best-available information on GDE status and trends is presented in Section 6.8 and
informed the qualitative definition for significant and unreasonable depletions of
interconnected surface waters. The draft GSP acknowledges that the interim measurable
objective and interim milestones may need to be revised as the GSA continues to advance
the understanding of degree to which groundwater extraction affects GDEs, particularly
aquatic GDEs with a direct reliance on interconnected surface water.

12.6

Gary Stern
National Marine Fisheries Service
(NOAA Fisheries)

12/07/2021

Page 9-83, Section 9.5.6.2.6: The following statement for Native Vegetation Land Use and Users is
unsupported by an ecological analysis of how the proposed sustainably management criteria affect
surface water beneficial uses. “Interconnected surface water MTs were specifically established to
protect aquatic species and GDEs present in streams connected to groundwater. Groundwater

The definition for undesirable results developed by the GSPAC recognizes two potential
significant and unreasonable conditions whereby groundwater conditions, and specifically
groundwater extraction, may cause undesirable results. These two conditions are (1)
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levels within the MTs for this sustainability indicator increase the overall hydraulic gradient of
groundwater to streams, therefore allowing greater groundwater flow into the stream.” The SGMA
regulations require avoiding undesirable results, not just increasing the hydraulic gradient between
groundwater and surface water.

changes to the timing and duration of hydraulic connection and (2) reductions in stream
flow due to groundwater extraction. These two conditions address not only the minimum
requirement of the Water Code but also provide additional consideration of potential
effects on hydraulic connections.

A comment letter dated December 7, 2021 was submitted which provided background, resources,
and context for comments. Specific comments/recommendations (provided in the comment letter
as Attachment A) are listed in this table.

Population estimates for domestic well users (i.e., self-supplied users) are provided in
Section 7.4. Population data for state small water systems and non-municipal community
water systems is provided in Table 7-12. Additional information has been added to
Section 3.6.1.6 to provide information on the population and known water sources for
areas mapped as disadvantaged communities, severely disadvantaged communities, and
economically distressed areas. These areas include populations attributable to the selfsupplied water users and public water systems water use sectors identified throughout
the GSP.

1. Consideration of Beneficial Uses and Users in GSP development
A. Identification of Key Beneficial Uses and Users
Disadvantaged Communities, Drinking Water Users, and Tribes
● Provide the population of each identified DAC. Identify the sources of drinking water for DAC
members, including an estimate of how many people rely on groundwater (e.g., domestic wells,
state small water systems, and public water systems).
● Provide a map of tribal lands and further describe tribal interests in the subbasin.
● Include a map showing domestic well locations and average well depth across the subbasin.

Section 2.4 of the draft GSP notes that there a no lands located in the Subbasin that are
managed by tribal governments. Additional information has been added to Section
3.6.1.6 to describe outreach conducted by the NCGSA to the Chair of the Native Advisory
Council at the Pepperwood Preserve during GSP development to inform development of
the 2020 Stakeholder Communication and Engagement Plan (Appendix 1C) and solicit
input on tribal interests during GSP development.
Domestic well locations are shown in Figure 9-5. Average domestic well depths are shown
in Figure 9-4. Both figures also show the locations of Representative Monitoring Sites for
the chronic groundwater level decline indicator. Added an additional figure (Figure 2-5)
showing the average domestic wells depths in the Subbasin as part of the discussion of
existing well types and densities in Section 2-5.

13.2

Clean Water Action, Audubon
California, The Nature
Conservancy, Union of
Concerned Scientists, Local
Government Commission

12/07/2021

1. Consideration of Beneficial Uses and Users in GSP development
A. Identification of Key Beneficial Uses and Users
Interconnected Surface Waters
● Provide a map showing all the stream reaches in the subbasin, with reaches clearly labeled as
interconnected (gaining/losing) or disconnected. Consider any segments with data gaps as
potential ISWs and clearly mark them as such on maps provided in the GSP.
● Overlay the subbasin’s stream reaches on depth-to-groundwater contour maps to illustrate
groundwater depths and the groundwater gradient near the stream reaches. Show the location of
groundwater wells used in the analysis.
● For the depth-to-groundwater contour maps, use the best practices presented in Attachment D.
Specifically, ensure that the first step is contouring groundwater elevations, and then subtracting
this layer from land surface elevations from a Digital Elevation Model (DEM) to estimate depth-to-
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Interconnected surface waters are characterized and described in Section 4.3.8.1 and
Section 6.7. Section 6.7 presents the results of an analysis of hydraulic connection along
the Napa River using interpolated groundwater elevation data and LiDAR-derived thalweg
elevations (see Figures 6-121, 6-122, and 6-123a).The analysis was conducted using
methods consistent with the recommended guidance. Site-specific data and
characterizations of hydraulic connection are also provided in section 6.7 using
monitoring data collected at dedicated monitoring wells adjacent to the Napa River and
Dry Creek.
Additional text and Figures 6-123b, 6-123c, 6-123d, and 6-123e have been added to
Section 6.7 in response to comments on the draft GSP. The additional content provides
Subbasin-wide mapping of the frequency of hydraulic connection annually and seasonally
using water table elevations simulated at two-week timesteps by the Napa Valley
Integrated Hydrologic Model.
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groundwater contours across the landscape. This will provide accurate contours of depth to
groundwater along streams and other land surface depressions where GDEs are commonly found.
13.3

Clean Water Action, Audubon
California, The Nature
Conservancy, Union of
Concerned Scientists, Local
Government Commission

12/07/2021

1. Consideration of Beneficial Uses and Users in GSP development
A. Identification of Key Beneficial Uses and Users
Groundwater Dependent Ecosystems
● For the depth-to-groundwater contour maps (Figures 6-121 to 6-123), note the best practices
presented in Attachment D. Specifically, ensure that the first step is contouring groundwater
elevations, and then subtracting this layer from land surface elevations from a digital elevation
model (DEM) to estimate depth-to-groundwater contours across the landscape.
● Discuss data gaps for GDEs. If insufficient data are available to describe groundwater conditions
within or near polygons from the NC dataset, include those polygons as “Potential GDEs” in the
GSP until data gaps are reconciled in the monitoring network.

13.4

Clean Water Action, Audubon
California, The Nature
Conservancy, Union of
Concerned Scientists, Local
Government Commission

12/07/2021

1. Consideration of Beneficial Uses and Users in GSP development
A. Identification of Key Beneficial Uses and Users
Native Vegetation and Managed Wetlands
● Quantify and present all water use sector demands in the historical, current, and projected
water budgets with individual line items for each water use sector, including native vegetation.
● State whether or not there are managed wetlands in the subbasin. If there are, ensure that their
groundwater demands are included as separate line items in the historical, current, and projected
water budgets.

13.5

Clean Water Action, Audubon
California, The Nature
Conservancy, Union of
Concerned Scientists, Local
Government Commission

12/07/2021

1. Consideration of Beneficial Uses and Users in GSP development
B. Engaging Stakeholders
Stakeholder Engagement during GSP development
● In the Stakeholder Communication and Engagement Plan, describe active and targeted outreach
to engage all stakeholders throughout the GSP development and implementation phases. Refer to
Attachment B for specific recommendations on how to actively engage stakeholders during all
phases of the GSP process.
● Provide documentation on how stakeholder input was incorporated into the GSP development
process.
● Clarify whether the GSP Advisory Committee will continue to meet and inform the GSP
implementation process for the subbasin after the GSP is adopted by the GSA.

Section 6.7 presents the results of an analysis of hydraulic connection along the Napa
River using interpolated groundwater elevation data and LiDAR-derived thalweg
elevations (see Figures 6-121, 6-122, and 6-123a).The analysis was conducted using
methods consistent with the recommended guidance.

The draft GSP recognizes that data gaps exist regarding the degree to which
groundwater conditions affect GDEs and describes a GDE and interconnected
surface water workplan to enable the NCGSA to address those data gaps (see
Section 5.11.6 and Section 12.6).

Historical, current, and projected water demands by sector are presented in Section 7.
Native vegetation and GDE demands are described in Sections 7.6.1.4 and 7.6.2.4.
Added information regarding managed wetlands in the Subbasin, including the South
Napa Wetlands mapped as a managed wetland by DWR's 2016 statewide crop map and
further described in the Napa River Flood Protection Project 2017 Vegetation Monitoring
Report by Stillwater Sciences. Corresponding information added to Sections 2, 3, and 7.

The draft GSP provides detailed information on opportunities for stakeholder input and
documentation on how stakeholder input was incorporated into GSP development in
Section 1.2, Section 3.6.2, Section 3.6.3, Appendix 1C (2020 Stakeholder Communication
and Engagement Plan), Appendix 1D (Napa County Groundwater Sustainability Agency
Outreach Activities), and Appendix 3G (this appendix). Please see also Global Response A
and Global Response D.
Sections 11.8 and 12.3 provide information on continuing stakeholder engagement and
outreach activities that will occur during GSP implementation. Section 11.8.2 addresses
the role of the GSP Advisory Committee and the Technical Work Group. Please see also
response to comment 13.1. Please see also Global Response A.

● Utilize DWR’s tribal engagement guidance to comprehensively identify, involve, and address all
tribes and tribal interests that may be present in the subbasin.
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Conservancy, Union of
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12/07/2021

Comment
1. Consideration of Beneficial Uses and Users in GSP development
C. Considering Beneficial Uses and Users When Establishing Sustainable Management Criteria
and Analyzing Impacts on Beneficial Uses and Users
Disadvantaged Communities and Drinking Water Users
Chronic Lowering of Groundwater Levels
● Describe direct and indirect impacts on drinking water users, DACs, and tribes when describing
undesirable results and defining minimum thresholds for chronic lowering of groundwater levels.
Include information on the impacts during prolonged periods of below average water years.
● Consider and evaluate the impacts of selected minimum thresholds and measurable objectives
on drinking water users, DACs, and tribes within the subbasin. Further describe the impact of
passing the minimum threshold for these users. For example, provide the number of domestic
wells that would be fully or partially de-watered at the minimum threshold.
● Consider minimum threshold exceedances during drought years when defining the groundwater
level undesirable result across the subbasin.
Degraded Water Quality

Response
The draft GSP describes the potential effects of undesirable results due to chronic
lowering of groundwater levels in Section 9.5.1.1.3. The potential impacts of minimum
thresholds for the same sustainability indicator are additionally described in Section
9.5.1.2.6. An analysis of domestic wells potentially susceptible to groundwater levels
projected across the three future scenarios developed for the GSP is provided in Section
9.5.1.2.7, including two scenarios reflecting potential effects from climate change.
The draft GSP describes the potential effects of undesirable results due to degraded
water quality in Section 9.5.4.1.3. The potential impacts of minimum thresholds for the
same sustainability indicator are additionally described in Section 9.5.4.2.6. MTs and MOs
for the degraded groundwater quality sustainability indicator have been established for
identified constituents of concern (COCs) within the Subbasin based on characterization
of basin conditions presented in the GSP. This assessment of basin-wide groundwater
quality conditions will be updated as part of the Five-Year Update Report and if additional
COCs are identified they will be included in GSP updates with assignment of appropriate
SMCs.

● Describe direct and indirect impacts on drinking water users, DACs, and tribes when defining
undesirable results for degraded water quality. For specific guidance on how 10 to consider these
users, refer to “Guide to Protecting Water Quality Under the Sustainable Groundwater
Management Act.”
● Evaluate the cumulative or indirect impacts of proposed minimum thresholds for degraded
water quality on drinking water users, DACs, and tribes.
● Set minimum thresholds and measurable objectives for all water quality constituents within the
subbasin that can be impacted and/or exacerbated as a result of groundwater use or groundwater
management.
13.7

Clean Water Action, Audubon
California, The Nature
Conservancy, Union of
Concerned Scientists, Local
Government Commission

12/07/2021

1. Consideration of Beneficial Uses and Users in GSP development
C. Considering Beneficial Uses and Users When Establishing Sustainable Management Criteria
and Analyzing Impacts on Beneficial Uses and Users
Groundwater Dependent Ecosystems and Interconnected Surface Waters

The potential for adaptive changes in the SMC for depletion of interconnected surface
water are recognized in Section 9.5.6. Additional reference to potential adaptive changes
in the chronic lowering of groundwater levels has been added in response to comments.
Please also see the responses to comments 12.1, 12.2, and 12.3.

● Provide discussion that adaptive changes in SMC for GDEs will be made, if GDE groundwater or
biological monitoring reveals that existing SMC are not protective of these ecosystems.
● Consider minimum threshold exceedances during drought years when defining the groundwater
level undesirable result across the subbasin.
● When defining undesirable results for depletion of interconnected surface water, include a
description of potential impacts on instream habitats within ISWs when minimum thresholds in the
subbasin are reached. The GSP should confirm that 12 minimum thresholds for ISWs avoid adverse
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impacts on environmental beneficial users of interconnected surface waters as these
environmental users could be left unprotected by the GSP. These recommendations apply
especially to environmental beneficial users that are already protected under pre-existing state or
federal law.
13.8

Clean Water Action, Audubon
California, The Nature
Conservancy, Union of
Concerned Scientists, Local
Government Commission

12/07/2021

2. Climate Change
● Include imported water, which is currently included in the “Non-Routed Delivery” column, as its
own line item in the water budget tables.
● Integrate climate change into sea level inputs for the projected water budget or further justify its
exclusion given that the GSP acknowledges sea level rise will impact the basin.
● Incorporate climate change scenarios into projects and management actions.

13.9

Clean Water Action, Audubon
California, The Nature
Conservancy, Union of
Concerned Scientists, Local
Government Commission

12/07/2021

3. Data Gaps
● Provide maps that overlay current and proposed monitoring well locations with the locations of
DACs, domestic wells, and GDEs to clearly identify monitored areas.
● Increase the number of RMSs in the shallow aquifer across the subbasin as needed to map ISWs
and adequately monitor all groundwater condition indicators across the subbasin and at
appropriate depths for all beneficial users. Prioritize proximity to DACs, domestic wells, GDEs, and
ISWs when identifying new RMSs.
● Ensure groundwater elevation and water quality RMSs are monitoring groundwater conditions
spatially and at the correct depth for all beneficial users - especially DACs, domestic wells, and
GDEs.
● Verify the location of Well ID 2800030-001. Our mapping based on the GAMA database shows a
different location than Figure 9-14 of the GSP.

13.10

Clean Water Action, Audubon
California, The Nature
Conservancy, Union of
Concerned Scientists, Local
Government Commission

12/07/2021

4. Addressing Beneficial Users in Projects and Management Actions
● For DACs and domestic well owners, include a drinking water well impact mitigation program to
proactively monitor and protect drinking water wells through GSP implementation. Refer to
Attachment B for specific recommendations on how to implement a drinking water well mitigation
program.
● For DACs and domestic well owners, include a discussion of whether potential impacts to water
quality from projects and management actions could occur and how the GSAs plans to mitigate
such impacts.
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Please also see Global Response E. Section 8 of the draft GSP has been revised in
response to comments to reflect that sea level rise is considered as part of the future
scenarios. This information was previously described in Appendix 8A.

Projects and management actions were evaluated using the Napa Valley
Integrated Hydrologic Model and the results were presented to the GSPAC. Time
constraints prevented the evaluation of projects and management actions using
all three future scenarios, so Scenario A was used for this purpose. Scenario A
provides the baseline hydrology for the projected water budget analysis and
includes drought conditions based on both acute and prolonged drought
conditions experienced in prior years, such as the 1976-1977 drought and 1987 –
1992 drought.
Domestic well locations are shown in Figure 9-5; DAC locations have been added to this
figure in response to comments. Average domestic well depths are shown in Figure 9-4.
Both figures also show the locations of Representative Monitoring Sites for the chronic
groundwater level decline indicator.

The draft GSP describes 16 planned additional monitoring wells to be
constructed. These wells are planned to be constructed in the Quaternary alluvial
aquifer to address monitoring network data gaps described in Section
5.Additional information on the planned schedule for additional monitoring well
construction is provided in Section 12.6.
As part of GSP implementation the NCGSA will need to coordinate groundwater
quality monitoring with the public supply wells recognized as RMS for the
degraded water quality indicator. As part of this coordination the NCGSA will
work to confirm well locations.
An analysis of domestic well vulnerability to groundwater levels projected across the
three future scenarios developed for the GSP is provided in Section 9.5.1.2.7. the analysis
includes domestic wells that supply parcels mapped as DACs. The analysis found limited
vulnerability in one area of the Subbasin. While the risk of impacts to domestic wells
appears to be low, the County will be developing a countywide domestic well impact
mitigation program as part of its development of a Drought and Water Shortage
Contingency Plan as part of separate state requirements.
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● Recharge ponds, reservoirs, and facilities for managed aquifer recharge can be designed as
multiple-benefit projects to include elements that act functionally as wetlands and provide a
benefit for wildlife and aquatic species. For guidance on how to integrate multi-benefit recharge
projects into your GSP, refer to the “Multi-Benefit Recharge Project Methodology Guidance
Document.”
● Develop management actions that incorporate climate and water delivery uncertainties to
address future water demand and prevent future undesirable results.

Response
Regarding the potential for multi-benefit Managed Aquifer Recharge projects, please see
response to comment 8.10.
The draft GSP recognizes the need for the NCGSA to coordinate with municipalities
regarding future water supply and demand planning. Coordination in this regard has been
underway since at least 1991 (then through coordination between the County and the
municipalities). More recently, the County and municipalities have collaborated on the
Napa County Drought Contingency Plan (DCP), which formalizes risk reduction and
mitigation actions to address supply shortages made more likely by climate change; the
DCP has been under development in parallel with the GSP. Recommended drought
mitigation and response actions developed for the DCP are incorporated in the draft GSP
as Appendix 11C.

14.1

Paul Brophy
EGS, inc.
pbrophy@envgeo.com

12/12/2021

This letter is written in support of the Draft Groundwater Sustainability Plan and comes with a
strong recommendation to the Groundwater Sustainability Agency for its adoption and submittal
to the California Department of Water Resources (DWR) in accordance with SGMA requirements.
As an independent groundwater professional with over 40 years of experience, I have worked
extensively in the Napa Valley on both hydrogeologic and geothermal issues and am not aligned
with any specialist groups within the county.
While I agree with many that this is not a 'perfect plan', the county and its consultants have
prepared a document that is thorough, comprehensive, and well-reasoned given i) the inherent
uncertainties associated with interpreting subsurface groundwater conditions and ii) the available
time for the document's preparation and review. Furthermore, the documents submittal deadline
of January 31st 2022, to DWR prohibits any further substantive changes being made without
significant impacts to the schedule and the risk of missing the deadline.
I have attended most of the GSPAC meetings virtually and have submitted several technical
comments as part of the public review process over the past 14 months. I also wish to applaud the
work completed by the GS PAC committee.
Again, I support the adoption of this plan by the Groundwater Sustainability Agency at its January
11th, 2022 Board meeting.

Comment acknowledged.

15.1

Ron Rhyno

12/14/2021

Water: Water is Life — for all of its forms and for all of its needs
*Our current monocultural "Economic Engine" has mined our aquifers for decades - see 88-89 GJ
Recommends
*Committee composition protected/advanced County monocultural "economic engine" and
predicted the outcome [same as for the Ag Preserve Advisory Committee].
*Facilitator was both 'gatekeeper' and 'knowledge holder' managing a predicted outcome to meet
the County's intention. Differences were not explored to understand and "transcend differences."
*No attention to the Napa River former fishery, violating Gov. Brown's Eco Diversity Protection
Order - attached.
*No Indigenous first people; well drillers, field irrigation 'tenders' on Committee.
*The TWG group must be more culturally and experientially diverse than the GWAC.
*The exclusion of the Woodland Watersheds/Open Spaces evaded the fact that they are now the
"Wine Grape Viticulture/Wineries Reserve" in contexts of uncertain mountain acquifers, protecting
the certain destructive effects of the Walt Project.

Please see Global Responses A, B, C, D, and E.
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*The County's scaling-up of wineries and increased gallonage for existing wineries negates the
protection of water in global/local drought and predicted ongoing drought. Walt: Globally and
locally, woodlands/watersheds Eco benefits are immeasurable but under extensive destruction
and threat.
* The Walt Project will negate woodland benefits of: buffering/filtering water, carbon
sequestration, adversely affecting woodland creatures contributions to Woodlands ecosystems
(violating Gov Browns Eco Diversity Protection order) and over time compromise the pristine
nature of Milliken reservoir causing the need to install expensive filtration systems like Hennessey
reservoir.
* The Walt Project is Want; not Need - outcome of an outdated General Plan and an enterprising
entrepreneurial global citizen couple.
* Perhaps the highest use of the Walt 2300 acres is as the “Katherine and Craig Hall World
Ecological Preserve.” For that global model, Napa County/Cities/Town, the Napa County Land
Trust, The Nature Conservancy, Center for Biological Diversity, local and national Sierra Club,
National Wildlife Federation, The Climate Project, etc., etc. will coalesce to help defray the
expenses the Halls have accumulated to date. As Global Citizens the Halls would be global
ambassadors promoting the global benefit of their model for Sustainability perhaps introducing
global nations to their products. Let’s think outside of our normalized conditioning,
The need for our elected officials to gain Systems information is imperative for a sustainable
21st>22nd Century. [see attached graphic] Something achievable in an intentional “Learning
Organization.”
16.1

Daniel Mufson

12/14/2021

At the inception of the GSPAC, and as far back as 2016 in public comments to the Board of
Supervisors, I wrote to suggest a scenario for consideration in drafting the plan: “A mega-drought
delivers no snow melt, and the North Bay Aqueduct/State Water Project (SWP) goes dry. Where
will Napa Cities get water?” I expected that this scenario would be considered in drafting the
Ground water sustainability plan (GSP). Today the headlines read: California water districts to get
0% of requested supplies in unprecedented decision Only water required for health and safety will
be allowed as drought continues to grip the state.
It appears that this worst-case scenario has not been considered. Section 7-19 of the Ground
Water Sustainability Plan (GSP) reflect reductions of SWP averaging 8% when in fact it is now
approximating 100%. So, we are off to a bad start of predicting sustainability of groundwater in the
Napa subbasin:
Ø Projected Subbasin water supplies are likely to be affected by climate change over the planning
and implementation horizon. The extent of the effects to water supplies is subject to uncertainty in
the available climate change projections; however, projections developed for this GSP reflect
average reductions in supplies from local reservoirs averaging 2% and reductions in SWP supplies
averaging 8%.

Please see Global Response E.

16.2

Daniel Mufson

12/14/2021

Water Budgeting
The recent fires, Atlas/Tubbs/Glass, changed life for thousands. Covid-19 changed life for
everyone. Now imagine what life will become when climate change diminishes our water supply
through drought, overdrafting and subsequent salt-water intrusion. How much water do we have,
how much are we likely to have in the face of the climate emergency and who gets the water? The
state Sustainable Groundwater Management Act (SGMA) requires that each agency shall establish
in its Plan a sustainability goal for the basin that culminates in the absence of undesirable results

Please see Global Response E. Regarding projected increases in the Subbasin population
supplied by municipal water systems, the draft GSP relies on the projected water
demands for those systems as presented in existing local plans, consistent with the
requirements of SGMA and Section 10726.9 of the California Water Code. Existing local
plans referenced by the draft GSP as described in Section 3 and Section 7 and include
municipal general plans, urban water management plans, and the 2020 Countywide

LSCE TEAM

3G-39

JANUARY 2022
APPENDIX 3G DRAFT GSP COMMENTS
Comment
Number

Commenter

NAPA VALLEY SUBBASIN

GROUNDWATER SUSTAINABILITY PLAN

Date
Received

Comment
within 20 years of the applicable statutory deadline. SGMA is intended to 2 strengthen the
connection between land use planning and water management: no water, then no development.
The county imports water (State Water Project), on behalf of the municipalities, delivered via the
North Bay Aqueduct. This comprised 50% of municipal water use in water year 2019 not counting
American Canyon where it is 100%. Local reservoirs within the Subbasin watershed, supplied 42%
of municipal water use in water year 2019. Groundwater pumped from the Subbasin accounted for
2% of the municipal water use in recent years. Recycled water comprised 6% of municipal water
use in water year 2019.
Table 7-11 of the GSP summarizes municipal (not including American Canyon) water usage during
1988-2019 as follows
State Water Project 5890 afy
Surface water/Reservoirs 9100afy
Ground water 330afy
Recycled water 460afy
Total 15,760afy.

Response
Municipal Service Review developed by the Local Area Formation Commission of Napa
County.

This is more than the agricultural water usage estimated as 13,000afy (Table 7-16). The report
does not consider the current magnitude, and growing volume of water used by the municipalities
within the sub basin.
Ø During this time, the total population across the four incorporated municipalities (City of Napa,
City of St. Helena, City of Calistoga, and the Town of Yountville) in the Subbasin grew from 47,600
to 69,100, an increase of 45%.
The sustainable yield of the Napa Valley Subbasin is approximately 15,000 AFY, determined from
the NVIHM, which accounted for sustainable management criteria through the historical baseline
and future model scenario periods.
16.3

Daniel Mufson

12/14/2021

The Water Budget Arithmetic
So, with 80% of Napa residents living in the cities, we need a master plan to supply them with
water when the state water project is no longer able to deliver them their current allocations and
their reservoirs are compromised by drought and/or polluting runoff. In the worst-case scenario
the municipalities will need to share the groundwater with existing users. That means that an
additional 15,000 af will have to be extracted, essentially a doubling—an unsustainable situation
similar to the situation in the Central Valley over past years. Thus, in the worst case (no imported
water) the cities and Ag users will have to decrease their water consumption by half. In the worst,
worst case (very dry year like this one) the extraction will have to be even less. That’s the reality
we need to plan for. And we must plan for sufficient water flow in the Napa River for those who
live there, aquatic and riparian flora and fauna.

Please see Global Response E and response to comments 16.2. The draft GSP recognizes
the need for the NCGSA to coordinate with municipalities regarding future water supply
and demand planning. Coordination in this regard has been underway since at least 1991
(then through coordination between the County and the municipalities). More recently
the County and municipalities have collaborated on the Napa County Drought
Contingency Plan, which has been under development in parallel with the GSP.
Recommended drought mitigation and response actions developed for the Drought
Contingency Plan are incorporated in the draft GSP as Appendix 11C.

16.4

Daniel Mufson

12/14/2021

Public Input
Ø The NCGSA held Town Hall meetings with focused discussions and input sessions around specific
topics that required further exploration and engagement. Meetings were held in person plus
online.
I am aware of only 3 evening public meetings all held at the conclusion of the report writing. The
topic presented by Staff was a general outline of how the report would be generated. The
meetings were held with poor amplification, not sufficient for those hard of hearing, and no
amplification of questions from the audience. Therefore, there was no meaningful engagement.

Please see Global Response A and response to comment 7.1.
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Attendees expressed the obvious: the public input was the last step of the process, and therefore
not considered in the analysis and preparation of the Plan.
16.5

Daniel Mufson

12/14/2021

Focused Deliberation
Ø Twenty-one GSPAC meetings, held throughout the GSP development process, provided
opportunities for public comment and focused deliberation by Subbasin stakeholders on
information integral to the GSP and the interests of beneficial uses and users of groundwater and
interconnected surface waters.
I guess “focused deliberation” is in the eyes of the beholder. In particular, I am aware that a
member of the GSPAC, Ms. Eldredge, Deputy Utilities Director, City of Napa, submitted a memo to
the Committee on August 31, the discussion of which was placed at the end of the Agenda and
postponed for three sessions due to lack of time. A review of the video of the last such meeting on
September 27 is almost comical to see how the moderator appeared to do everything he could to
further postpone input by Ms. Eldredge and insure no time for focused deliberation. It must be
noted that Ms. Eldredge is an engineer and the water manager of the largest municipality serving
on GSPAC. Surely time should have been eagerly provided to hear her thoughts and provide time
for discussion. Among the key points she raised were:
• “It is difficult to comprehend long-term management of the resource so long as the extraction
and use of the resource is not fully understood.” [My Translation: We don’t have adequate data]
• “The GSPAC should take into account available information regarding existing groundwater
extraction wells and their status in all years, including this drought year, 2021, that is described as
critically dry.” [Translation: Don’t leave out uncomfortable data]
• Suggested several means by which increased monitoring and reporting of groundwater in the
subbasin could be achieved. [Translation: Establish real time data collection]
• Suggested GSPAC interviewing well-drillers and water haulers to gain information on current
water deficient areas in the subbasin. [Translation: All is not well with wells]
• Adding hotter and wetter scenario to the model.
• Provided a map to show where water from the City of Napa is applied for irrigation in the
subbasin… [Translation: Highlight problem areas in the aquifer]
What is deeply disturbing is how the input of a knowledgeable water manager was summerly
tossed aside. It is indicative of the dismissal of comments from the general public.

Please see response to comment 2.1. Please also see Global Response A. and response to
comment 7.1.

16.6

Daniel Mufson

12/14/2021

Modeling
The report states that 2627 wells are identified within the sub basin and that only 3% of these are
used for monitoring. No mention of the condition/productivity of the other 97% of the wellsa
serious data gap. It is of interest, however, that current groundwater usage, as measured by
metering, is part of the data collection used for ongoing sustainability certification reporting by
those seeking Napa Green status. Surely such data could be used to provide insight into current
water usage and successes in increasing efficiencies.
>Groundwater conditions evaluated in this GSP do not account for the drought conditions
experienced recently beginning in 2020. During the current period from 2015 to 2019,
groundwater pumping increased to an average of 52% (16,700 AFY) of total water supplies in the
Subbasin.
An important foundation for GSP development is the preparation of a hydrogeologic conceptual
model. This type of model refers to a descriptive model that uses physical data and groundwater
and surface water quality and quantity measurements. Model uncertainty is described at 8.9 and
requires a Ph.D. in something to understand e.g. “The model was constructed using the end-

The draft GSP describes that the NCGSA will conduct on inventory of active production
wells in the Subbasin to support GSP implementation (see Sections 11.7.1 and 12.6). The
GSPAC work group that focused on crafting projects and management actions received a
presentation from staff with the Napa Green organization and will explore opportunities
for leveraging data collected by Napa Green as well as other methods including expanded
well metering and use of remote sensing data on evapotranspiration rates across the
Subbasin (see Section 11.5.1).
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Section 6 (Groundwater and Surface Water Conditions) presents data on current
conditions through 2020 that include the onset of the current drought. The projected
water budget analysis presented in Section 8 additionally presents results for both acute
and prolonged drought conditions as part of the three future scenarios.
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member approach for alluvium on the regional scale and relatively large hydrologic zones to
represent volcanic and undifferentiated basement units. As a result, the model may not reproduce
local scale conditions.” Since the report was approved by a majority of committee members, you
ought to be able to ask anyone of them what this and subsequent paragraphs means.
16.7

Daniel Mufson

12/14/2021

Action Required
The report states that: “Data gaps related pumping volumes and irrigation applications will be
addressed by the adoption of standard for well metering and reporting, a Supporting Action
described in Section 11. Expanded data collection will occur as part of demand management
projects and management actions. These efforts will begin in the first five years of GSP
implementation and will include efforts to verify voluntary conservation efforts by water users. “
Given the severe drought conditions for the past few years it seems important to move swiftly to
implement the data collection especially: Well metering and reporting.
The Napa Valley Subbasin SGMA Sustainability Goal is: 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. Therefore, this GSP needs realistic projections, scenarios that are already
unfolding, and some teeth in the requirements that current and future water users must meet. The
basic arithmetic of doubling demand and decreasing supply must be part of the plan, and the plan
must acknowledge that development must be suspended until we can create a realistic plan for
likely scenarios. got Water?

Please see responses to comments 16.1 through 16.6. Timely implementation of projects,
management actions, and supporting actions is acknowledged is the draft GSP.

17.1

Chris Malan
Institute for Conservation
Advocacy, Research and
Education

12/14/2021
– replacing
prior
comments
submitted
on
11/15/2021

Section 1 Overview and Introduction:
Omission: Reference section: Add- The Napa Sub-Basin Alternative-denial letter by DWR
Add: The California Environmental Data Exchange Network/CEDEN for biological and water quality
data on the Napa River and groundwater dependent eco-systems and throughout the State of
California.
Omission: Napa-Valley Sub-Basin groundwater hydrologic unit number is 2-002.01 and the NapaSonoma Valley aquifer is hydrologic unit, 2-002.02. While the Napa-Sonoma Valley aquifer is
shared by Napa and Sonoma, Sonoma applied for a boundary modification and got this aquifer
surface boundary’s delineated with the County line between Napa and Sonoma, such that the
aquifer is still contiguous and one but the surface boundary on land has now bifurcated the
underlying aquifer below. Sonoma now has a GSA for the Napa-Sonoma Valley aquifer while Napa
has done nothing to manage this aquifer which is considered a high priority aquifer and Sonoma is
developing a GSP for this aquifer. Napa County ignored their responsibility to plan for a sustainable
aquifer?
Correct: Figure 1.3 Basin characterizations, illustration and depiction to show that the
NapaSonoma Valley aquifer is the same basin shared but spanning two counties Napa and
Sonoma.
Omission: Outreach and engagement to disadvantaged communities-there were only two public
meetings during the development of the draft GSP. There was no outreach to disadvantaged
communities. Add a plan, with goals and measurable objectives and outcomes, for outreach, to
disadvantaged communities that regularly reports to the GSA.

Please see Global Response A and Global Response D. The draft GSP considers sources of
information on GDEs in the Subbasin that are recommended by state and federal
resources agencies. Additional data will continue to be reviewed over time.

LSCE TEAM

With respect to the Sonoma Valley Subbasin, the comment lacks recognition that
the Sonoma Valley and Napa Valley Subbasins are separated by the Napa-Sonoma
Lowlands Subbasin. Please see Section 1.3 and Figure 1-3. DWR approved the
Subbasin boundary modification submitted by the Sonoma County Water Agency
to align the boundary between the Sonoma Valley and Napa-Sonoma Lowlands
Subbasin with the shared Napa-Sonoma County line. DWR then completed a
statewide groundwater basin reprioritization that resulted in the Napa-Sonoma
Lowlands Subbasin, which includes portions in Napa County, retaining a very low
priority status. Based on that status determination, the Napa-Sonoma Lowlands
Subbasin is not required to have a groundwater sustainability plan. However, the
County continues to monitor groundwater conditions in the Napa-Sonoma
Lowlands Subbasin and include updates on those efforts as part of its annual
groundwater conditions reporting.
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12/14/2021
– replacing
prior
comments
submitted
on
11/15/2021

Section 2: describes the geographic and exiting jurisdictional area covered by the GSP and
provides an inventory of the existing production wells within the Napa Valley Subbasin:
Omission: all new wells since 2020 are not included in this important data point in developing the
GSP and must be updated prior to going to the GSA for accuracy of outputs in the water budget
and to accurately depict current conditions
Omission: Milliken Sarco Tulocay/MST aquifer attributes. Add MST attributes to all maps as The
Department of Water Resources adjusted the Napa Valley Sub-Basin boundary to include the
alluvium of the MST. The Draft GSP is void of any discussion or planning about this and the MST
aquifer’s steady decline in groundwater elevation since 1950. Therefore, this decline in MST input
to the Napa Valley Subbasin is critical and must be managed per SGMA regulations.
ADD: A robust plan to add more monitoring wells surface and groundwater interconnected to the
MST aquifer/Napa Sub-Basin.

Well Completion Reports published by the Department of Water Resources, show that
new domestic and irrigation wells constructed in the Subbasin averaged 27 per year from
2010 through 2021, with an average of 19 per year in 2020 and 2021 (source:
https://storymaps.arcgis.com/stories/f2b252d15a0d4e49887ba94ac17cc4bb).

Chris Malan
Institute for Conservation
Advocacy, Research and
Education

12/14/2021
– replacing
prior
comments
submitted
on
11/15/2021

Section 3: Water Resource, Land Use Monitoring, Management Programs: describes existing
water resource monitoring and management programs, existing general plans and land use plan,
the beneficial uses and users of groundwater in the Napa Valley SubBasin and the notice,
communication and the GSA’s decision making process.
Add: Narrative on what beneficial uses are, who uses surface water and for what reasons, including
subsistence fishing uses and a plan to inform the public of any fishing restrictions due to surface
water quality restrictions.
Delete: The Surface Water and Wetland /intermittent and perennial streams features map, which
is wrong I.e., Suscol, Carneros, Dry and Huichica are attributed as intermittent streams when they
have year around habitat for steelhead.
Add: Department of Fish and Wildlife definition of stream classifications such as 1st, 2nd and 3rd
class streams and maps that show blue-line which is the standard used by Napa County in their
current regulations.THIS IS CRITICAL FOR SELECTING REPRESENTATIVE MONITORING WELLS SITES
FOR INTERCONNECTED STREAM DATA COLLECTION; SUCH THAT BLUE LINE STREAMS ARE NOT
MISTAKENLY REPRESENTED AS HISTORICALLY INTERMITTENT WHEN IN FACT THEY ARE BLUE LINE
STREAMS/PERENNIAL BUT ARE BEING DEWATERED BY WATER EXTRACTION AND THE DRAFT GSP
MISTAKENLY REPRESENTS MANY BLUE LINE STREAMS AS HISTORICALLY DRY OR INTERMITTENT.

Beneficial uses and users are described in Section 3.6.1, spanning approximately 9 pages
of the draft GSP. Tables and figures in Section 3.6.1 provide additional information.

17.4

Chris Malan
Institute for Conservation
Advocacy, Research and
Education

12/14/2021
– replacing
prior
comments
submitted
on
11/15/2021

Section 4: details the geologic setting and the hydro-geologic conceptual model/HCM of the
Napa Valley Subbasin:
The HCM should have baseline data building the understanding of the current conditions on the
longest historical record which goes back to USGS of 1948 instead of what this draft uses such as
1966 in some graphs and mostly the draft GSP Sections were developed based on rather current
data sets starting at 1988. This is hardly an accurate historical representation of the data to build
the criteria for managing the aquifer sustainably.
What are the climate metrics built into the HCM and how robust are these metrics, i.e., dryer/
longer with more extraction of groundwater predicted by the GSP? Rationale: groundwater can
not be managed sustainability unless the climate variables are built into the model.
Water Budget: Does the HCM include metrics to account for groundwater recharge depletion due
to extensive clearcutting of uplands for vineyard development which reduces groundwater
percolation and increases rate of runoff such that the aquifer is deprived of vital recharge/input

Comment noted. Please see Global Response E.

17.5

Chris Malan

12/14/2021
– replacing
prior

Section 5: describes the existing monitoring networks within the Napa Valley Subbasin, the goals
and requirements of each network, corresponding, monitoring protocols, an assessment of data
gaps, and proposed actions to address identified data gaps.

Section 5.9.3 describes the existing and planned additional wells to serve as the
interconnected surface water monitoring network. Maps of the GSP monitoring networks
are provided in Section 5, please see figures 5-1 through 5-17.

17.2

17.3

LSCE TEAM

Chris Malan
Institute for Conservation
Advocacy, Research and
Education

The draft GSP addresses the portions of the Subbasin that overlap with the locally defined
MST groundwater subarea in several respects, including through the recognition of the
Northeast Napa Management Area.

Depictions of streams in the daft GSP utilize current mapping by the U.S. Geological
Survey and the Napa County Resources Conservation District. Stream mapping by the
USGS is available in the National Hydrography Dataset. Stream mapping by the NCRCD
was published in 2015 and incorporates additional stream channel delineations made
based on field observations and LiDAR elevation data for Napa Valley. The stream
classifications referenced by the commenter do not reflect flow condition nor the
interconnected status or streams. As described in the draft GSP, interconnected streams
may not be perennial if the hydraulic connection to groundwater occurs seasonally.
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Institute for Conservation
Advocacy, Research and
Education

comments
submitted
on
11/15/2021

There are not enough interconnected surface water monitoring wells on streams which are being
dewater more each year.
Add a map of the types of monitoring site: 61 groundwater level monitoring; 37 groundwater
quality monitoring; 26 groundwater storage change; 15 seawater intrusion; 7 surface water
quality; 23 stream stage and stream discharge; 19 interconnected surface water monitoring; 18
groundwater dependent ecosystem; 15 land surface elevation and 8 land surface elevation
benchmark sites.
Add: a link to the dry wells mapping tool provided by the State Department of Water Resources.
Add: while protecting property privacy, map dry wells in the project area.

17.6

Chris Malan
Institute for Conservation
Advocacy, Research and
Education

12/14/2021
– replacing
prior
comments
submitted
on
11/15/2021

Section 6: Groundwater an Surface Water conditions: describes the historical land current
groundwater and conditions of the Napa Valley Subbasin:
Omission: the historical ecology of the area including the robust wetland mosaic of the valley floor;
a vast groundwater dependent eco-system/GDEs now lost and 10 + feet below the surface where
once the springs and other GDE were at the surface.
Omission: of robust listing of Endangered Species Act listings: California Freshwater Shrimp,
Northern spotted owl (indicates deforestation vital to groundwater recharge-discuss) Western
Pond Turtle, Red-legged Frogs, Chinook Salmon, Coho extricated but could still re-populate if flows
and water quality improve.
Omission: Historically the Napa River was connected to the valley flood plain but over time due to
clearcutting the forests for vineyards, hardscaping to the much lesser degree, levees, and riparian
destruction, the Napa River hydrologic balance is damaged from increased rate of storm flows that
have caused the River to deeply incise/down cut into it’s bed. This geomorphological change in the
River’s natural hydrologic dynamics is directly related to loss of groundwater recharge capacity.
Forests soak like a sponge and capture rainfall and sink it into the deep aquifers that supply and
recharge the Napa Subbasin.
Omission: Fire has decimated our woodlands since 2017 at unprecedented frequency and
intensity. These landscape changes are directly related to another decrease in groundwater
percolation/recharge input vs.output due to increased rate of storm water runoff-water that
should be percolating groundwater recharge, rushes out to the ocean during storm events.
Omission: The draft GSP falsely states that the Napa River has no adjudication areas. Correct
according to the State Water Resources Control Board/Division of Water Rights’ adjudicated areas
of the Napa River watershed.
Add: a map of Napa River map of the adjudicated areas

Comment noted. Information on the presence of potentially groundwater dependent
species, including Endangered Species Act listed species is provided in Section 3.6.1.4 and
Section 6.8.

17.7

Chris Malan
Institute for Conservation
Advocacy, Research and
Education

12/14/2021
– replacing
prior
comments
submitted
on
11/15/2021

Section 7: historical, current and projected conditions within the Napa Valley Subbasin relating
the land use, population and water supplies by source and usage according to water use sector:
Omission: because the draft GSP states that groundwater pumping during the period of 2015-2019
increased on average 52% to (16,700 AFY) and now another year of drought has not been
calculated in the draft GSP, on top of the North Bay Aqueduct water allocation being reduced
thereby the City of Napa interrupting water contractor’s surface water supply by 137 AF, and the
City is also DISALLOWING trucking of water by another 40 AF-therefore, groundwater pumping is
increasing during 2020 where even more groundwater pumping will occur in 2021 water year. The
GSP draft fails to disclose and account for further groundwater pumping dangers.
Add: all the increased groundwater pumping to the draft for year 2020 and projected for 2021
based on reliable data and information from water managers such as the Joy Eldredge/City of Napa
Utilities Assistant Director.

The draft GSP states that total groundwater pumping increase from 45% of the total
Subbasin water supply form 1988 through 2014 to 52% from 2015 through 2019. This
short-term variation is affected by increasing evapotranspiration demands and shorter
period of record for the current period more so than reductions in supply from
municipalities. The Napa Valley Integrated Hydrologic Model (NVIHM) is current able to
simulate conditions through 2019 based on the availability of required input data such as
metered water use by public water systems and surface water diversion data, much of
which is published by other agencies operating with independent schedules. Regional
models like the NVIHM are commonly subject to such temporal lags. However, the NCGSA
will continue to use best-available information to prepare annual reports that quantify
water use and update the NVIHM as data allow.

LSCE TEAM
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Add: Given climate change add climate metrics of all the groundwater users acre/feet/yearly use
up to and including 2021 into the Hydrological Conceptual Model predictions for the future.
17.8

Chris Malan
Institute for Conservation
Advocacy, Research and
Education

12/14/2021
– replacing
prior
comments
submitted
on
11/15/2021

Section 8: describes the historical, current and projected water budgets for the Napa Valley
Subbasin
Comment: Does the Integrated Hydrologic Conceptual Model have robust climate metrics like: •
Longer dry periods • Rain fall coming in larger storms over short duration causing more runoff and
less time for percolation • New groundwater wells
Omission: the tuffs that recharge the MST and how to protect them for critical recharge of the MST
and the Napa Sub-Basin groundwater aquifers
Add: a map of the MST tuffs that recharge the aquifers
Omission: The Napa Valley Subbasin Historical and Current Water Budget graph/illustration: 1) left
out the calculation for Municipal Pumping as depicted in the legend as RED. 2) does not account
for stream water right diversions as an output

Please see Global Response E. Please also see Appendix 8A for additional information on
the projected hydrologic inputs that inform the three future water budget scenarios.

17.9

Chris Malan
Institute for Conservation
Advocacy, Research and
Education

12/14/2021
– replacing
prior
comments
submitted
on
11/15/2021

Section 9: provides a discussion of the Sustainable Management Criteria, which define
sustainability in the Subbasin and avoid undesirable results.
The Napa County Groundwater Sustainability Agency/NCGSA monitors Subbasin conditions for six
sustainability indicators and implements projects and management actions to avoid undesirable
results/UR and achieve the sustainability goal. CA Code of Regulations satisfied: § 354.22., §
354.24., § 354.26., § 354.28., § 354.30. Minimum Threshold/MT: a numeric value for each
representative Measurable Objective/MO:specific quantifiable criteria for maintaining or
improving specific groundwater conditions included in GSP to achieve sustainability Interim
Milestones- a target value representing measurable conditions set in increments of 5 years
There are six sustainability factors and any one of these reaching minimum thresholds can trigger
management criteria:
1. Chronic Lowering of groundwater levels: The draft GSP says an undesirable result has occurred if
the chronic lowering of groundwater levels at 20% of the representative monitoring sites/RMS for
three consecutive years will trigger management of groundwater pumping to avoid this
undesirable result. This does not apply during drought, therefore this is criteria is not protective of
groundwater both in not imagining prolonged drought due to climate change and the chronic
lowering baseline is only at 1988 when the historical record goes back to 1948 which clearly shows
the chronic lowering of groundwater levels. Waiting three years in a row to trigger management of
the aquifer at 20% of the RMS will cause ‘take’ of special status species such as Chinook, Steelhead,
California Fresh Water Shrimp and a loss of Public Trust resource and beneficial uses. This is not
sustainable management of groundwater. The Draft GSP characterizes UR as not being a problem
in this aquifer historically (1988). This is the wrong baseline to characterize this basin and should
be based on the reliable long term data that dates back to 1948 and depicts chronic pg5
dewatering of this resource. Additionally: Figure Sample RMS Monitoring Well Groundwater
Elevation Data shows recent groundwater levels at the minimum threshold.
2. Seawater Intrusion: the State increased the maximum contaminant level of chloride
concentration to allow seawater intrusion not to exceed 250mg/l. This changes the claim that
historically seawater intrusion had occurred to the south part of the Napa Subbasin causing a huge
project of importing recycled water to vineyards and other developments because the
groundwater was no longer useable due to seawater intrusion. The draft GSP fails to inform the
public on this historic groundwater conditions information and leaves the public believing sea
water intrusion is not a UR currently or has been a problem. The State lowered the groundwater
quality bar of measurement after much groundwater damage had already occurred. This

1. Chronic Lowering of groundwater levels: Section 9 and the sustainable management
criteria do not state that the NCGSA will wait until an undesirable result occurs for any
sustainability indicator before a management response is initiated. The opposite is true
(see Section 11.2.1).

LSCE TEAM

2. Seawater Intrusion: Historical seawater intrusion in the Napa Valley Subbasin was not
among reasons for development of the regional recycled water project. Historical
conditions related to seawater intrusion are presented in Section 6.5.
3. Degraded Groundwater Quality: The status and trends for groundwater quality data are
presented in Section 6.3.3, including 76 figures and appendix 6G that includes over 450
pages of groundwater quality data tables and time series figures.
4. Depletion of Interconnected Surface Waters: Comment noted. Timely implementation
of projects, management actions, and supporting actions is acknowledged in the draft
GSP, with the intent of avoiding undesirable results. The draft GSP also acknowledges that
the sustainable management criteria will be revised in the future as additional data
become available to improve the understanding of the effects of groundwater pumping
on depletions on interconnected surface water that result in impacts to beneficial uses
and users.
5. Land Subsidence: Current and historical conditions related to land subsidence are
presented in Section 6.6.
6. Groundwater Storage: the GSP, including its sustainable yield analysis does consider
the potential effects due to climate change, including the scenario that projects a mutidecade drought, recommended by a subject matter expert at the U.S. Geological Survey.
Please see Section 9.8.1.
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information must be made transparent. Add: A map showing historic seawater intrusion to the
Napa Subbasin.
3. Degraded Groundwater quality: if any RMS show increases in constituents of concern
(COC)/arsenic, nitrate/nitrogen, total dissolved solids that are not within normal range and more
than 75% of the MT is a UR. The current trajectory of these COC is not charted clearly for the public
to decipher in the Draft GSP. The GSP is not transparent of the apparent dangerous trajectory of
declining groundwater quality in charted RMS. Once the groundwater exceeds the MT it can
NEVER be recovered for beneficial uses. Therefore, these numeric values are NOT protective and
the GSP currently is NOT representing a roadmap to groundwater sustainability.
4. Depletion of Interconnected Surface Waters: The Napa River has been over allocated for surface
water and there are illegal water diversions causing a chronic lowering of the surface water
available. Eli Asarian of Riverbend Sciences, has studied the north coast streams and has found
that dewatering of the streams and rivers is caused by human uses of surface water and
groundwater-NOT CLIMATE CHANGE (yet). Climate change is causing more droughts for longer
periods. Condition 2 is NOT protective but Condition one applies now but the County has not
installed enough monitoring wells to protect beneficial uses of interconnected groundwater
dependent ecosystems. Therefore, management objectives must be implemented by the GSA
immediately to protect groundwater sustainability. Comments: The Napa River has been a dry river
bed from below Kimball Dam/ headwaters (long time residents there say they gave never seen this
before) to Zinfandel Lane/Mid River for two years in a row and the Napa River has been dewatered
at the Pope Street Bridge/St. Helena since 2005. Minimum thresholds and measurable objectives
must be immediately developed to achieve sustainability
5. Land Subsidence: The Draft claims this is not a problem and groundwater levels will be
maintained above historic levels to avoid this UR. What are historic levels? What is protective? The
Draft GSP fails to be transparent and expansive on this UR. Therefore, it is not protective of
groundwater and not is sustainable. Comment: Laurel Marcus has mapping indicates land
subsidence along the riparian corridor of the Napa River. The GSP must determine this UR
threatening groundwater sustainability, holding capacity and recharge for future generations,
beneficial uses and the Public Trust.
6. Groundwater Storage: When extraction of groundwater exceeds sustainable yield this becomes
a UR. Because the draft GSP fails to imagine climate change with more droughts and prolonged;
the numerics on the MT and MO are not protective therefore not sustainable.
18.1

San Francisco Bay Regional Water
Quality Control Board

1/7/2022

Chapter 5, Section 5.9.6, page 52-53 (Monitoring Network and Program) – We agree with the
proposed additional monitoring wells. However, we believe that a more robust monitoring
network in the alluvial fan and valley floor reaches of the tributaries listed below is necessary to
effectively evaluate surface ground-water interaction and manage for depletions of interconnected
surface water.
• Dry Creek
• Redwood Creek
• Sulphur Creek
• York Creek
• Ritchie Creek
• Mill Creek
• Milliken Creek

See Global Response D and Response to Comment 6.3, regarding the recognition of data
gaps on this subject and the commitment to develop a workplan to address ISW and GDE
data gaps.

18.2

San Francisco Bay Regional Water
Quality Control Board

1/7/2022

Chapter 7, Section 7.6.3, pages 20-22 (Historical, Current, and Projected Water Supplies) – We
are concerned with the assumptions about reliability for this water resource, as SWP deliveries

The projected water supply datasets developed for the draft GSP do reflect the possibility
that local reservoirs and the SWP will experience drought conditions at the same time.
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San Francisco Bay Regional Water
Quality Control Board
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could potentially cease for several years in the case of an extreme multi-year drought. Additionally,
it is possible, and perhaps likely, for the location of the SWP source water to also be experiencing
extreme drought at the same time. Therefore, the GSP should include consider and present
alternatives for a severe drought scenario where full SWP water deliveries are not available for
multi-year periods.

The draft GSP does include scenarios as recommended by the commenter. All three
projected water budget scenarios reflect SWP deliveries that are less than the full SWP
contract amount of 29,025 acre-feet per year (see Table 7-22). Scenario C additionally
reflects reductions in local reservoir and SWP supplies due to climate change, informed by
projected drought conditions, including multi-decadal drought. Local reservoir supply and
SWP delivery projections developed for Scenario C were reduced relative to historical
conditions through proportional reductions made based on a comparison of historical and
projected annual precipitation. A notable result of which is that the SWP water supply
projections developed for Scenario C are on average more restrictive than projections
supplied by DWR to accompany the equivalent “dry with extreme warming” future
scenario.
See also Global Response E, response to comment 1.2, and Section 8.7 of the draft GSP.

Chapter 11, Section 11.7.6.2, pages 44-45 (Sustainable Groundwater Management Projects and
Management Actions) – We agree that moving forward the Hydrologic Model should be
reassessed and refined as additional data become available. However, we believe the model
should be used now to assess how the availability of groundwater resources and the achievement
of the sustainability criteria would be affected under extreme drought conditions, including as
discussed in comment 2 above.

As noted above, in the response to comment 18.2, the analysis of projected Subbasin
conditions does include consideration of restricted local reservoir and SWP deliveries.
Those water supply restrictions are also reflected in the analyses of how projected
groundwater conditions may affect beneficial uses and users including domestic wells and
GDEs (see draft GSP Sections 9.5.1.2.7 and 9.5.1.2.8).
Please also see responses to comments 12.1 and 13.10.
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SUMMARY OF NAPA COUNTY GSA SEPTEMBER 22, 2021 PUBLIC MEETING
Note: The PowerPoint slides presented are available at the following weblink:
https://www.countyofnapa.org/3251/Past-Events. The Agenda for the meeting is included within
the slide presentation. The text here summarizes questions posed by the public and responses
of County staff and consultants.

Drought
Question: Will the plan evaluate recharge basins in the aquifer?
Response: Aquifer recharge is included as an action in the plan. As an example, in Yolo County
a number of basins were used to take the peak flow off Cache creek and storing it into adjoining
water basins and letting it recharge the groundwater. The challenge in Napa County is finding
land as it is very expensive on the valley floor. Recharge is certainly something we’re looking at
as it can be a very effective tool.

Groundwater Dependent Ecosystems
Question: How does the application of California Public Trust fit into the “users” of groundwater
for whom the Plan needs to balance?
Response: Public trust applies to surface water (navigable streams). To the extent that
groundwater feeds into surface water, it is a part of this plan and would have to be addressed
hrough the groundwater dependent ecosystem indicator.
Question: Does the Plan include any triggers that would prevent the drying of the Napa River
like what we’ve seen this year?
Response: SGMA requires that Plans state thresholds and triggers. Those are included in the
Plan, and we can follow up separately with you on that. The plan is to manage groundwater, not
to ensure the flow of the Napa River. We do have to look at contributions of groundwater to the
Napa River, but obviously the Napa River isn’t solely dependent on groundwater. The Napa
River receives water from a lot of different sources.
Considering how SGMA guides groundwater, it is not the managers of the groundwater aquifer’s
sole responsibility to ensure that the river has water. Under SGMA, we can’t reduce the amount
of water going into the river from groundwater, but that does not mean that the river will be freeflowing because that would require changing half a dozen reservoirs, dozens of surface
impoundments and a number of other things in order to achieve that goal. This is not a river
plan, this is a groundwater plan.
Question: Are fisheries to be addressed in the GSP
Response: In response to concern about fisheries; it is something that is a part of the plan, but
not the focus of it. Fish health is a part of the discussion regarding groundwater dependent
ecosystems and are something that we do care about, but ensuring fish survival probably
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requires a different effort that may involve this (the groundwater plan) in part, but not as the sole
solution.
Observation: Water should be withdrawn during wet season, laws on the books regarding
stream flows should be enforced, concern that water released by municipalities is immediately
withdrawn by downstream users.

Groundwater Permits
Question: Do groundwater permit applications stipulate that specifies that groundwater may not
be removed from site?
Response: Good question, don’t know the answer… would be happy to take a look at that and
find out.
Follow up: Overlying basin rights do not allow groundwater to be exported out of the subbasin,
but does allow transfer from one property to another in the subbasin. Other types of
groundwater rights do allow export. Currently, there are numerous properties where neighbors
share wells with adjoining properties, or where wells serve multiple properties under common
ownership. No action requiring groundwater to remain on-site is currently included in the GSP.
Observation: Groundwater may be moved between parcels of same ownership.
Question: How many groundwater pumping permits has the County issued? How many in the
past year?
Response: The County does not have a specific count of the total number of wells within the
subbasin. The County doesn’t know all the groundwater wells in the valley; some have been
drilled in the 1800’s long before permits were required. As first step, the County is working to
figure out where all the wells are to begin with. We don’t have the numbers for the past year
handy, we’ll look them up and get back to everyone.
Follow up: The County issued 48 permits for new wells within the past year. An additional 17
permits were issued for replacement wells, where the existing well was destroyed. The County
also issued 66 permits for well destruction, separate from the replacement well permits. Note
that these numbers are countywide, including areas located outside of the subbasin.
Question: As part of well permitting, does the County make a distinction between new wells and
damaged wells that need to be rehabilitated (fire damage)?
Response: We try to take note of that when the situation arises. The amount of fire damage on
the valley floor was minimal compared to damage in the watersheds. Obviously, we did have
fire damage in some areas, but it was a very narrow band of damage within the aquifer. We do
track fire re-builds for construction which would include well permits. On the dry wells, we are
trying to track them down and are asking people to report them as they find themselves in that
situation.
Question: Does this approach to well permitting apply to residents and businesses in the hills?
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Response: Well permitting is required countywide and requirements may vary depending on the
site. Any new requirements related to the GSP will apply only within the subbasin.
Groundwater Rights
Question: How are entitlements to groundwater established?
Response: They are regulated by the State of California. I am not familiar with them. If there are
entitlements that are superior to the plan, then they would be able to keep those entitlements.
Use is not established as an entitlement. I’m talking about more of a legal entitlement rather
than just historical use. Historical use wouldn’t be sufficient to establish that. We will respond in
further detail to these questions.
Follow up: For the first 50 years or so, the English system of unregulated ground water pumping
was used in California. Consequently, in most areas of California, overlying land owners may
extract percolating ground water and put it to beneficial use without further approval. In 1903,
the Supreme Court established the concept of overlying rights, in which the rights of others with
land overlying the aquifer must be taken into account. Later court decisions established that
ground water may be appropriated for use outside the basin, although appropriator’s rights are
subordinate to those with overlying rights. More recently, in several basins, groundwater use is
subject to regulation in accordance with court decrees adjudicating the ground water rights
within the basins.
There are three primary types of groundwater rights: overlying, appropriative, and prescriptive.
(A fourth category, pueblo rights, is rare and does not apply within Napa County.)
Overlying groundwater rights are analogous to riparian rights; they attach to land overlying a
groundwater basin. Property owners above a common aquifer possess a mutual right to the
reasonable and beneficial use of a groundwater resource on land overlying the aquifer from
which the water is taken. Similar to riparian rights, the water can only be used on the overlying
land and can’t be exported outside the groundwater basin. Overlying rights are correlative
(related to one another), and overlying users of a common water source must share the
resource on a pro rata basis in times of shortage. A proper overlying use takes precedence over
all non-overlying uses.
An appropriative right is the term for the “first in time, first in right” principle of water rights and
are secured through a permit issued by the State Water Resources Control Board whereby a
user may take water from a particular source without regard to the contiguity of the land to the
source. Appropriative groundwater rights are analogous to appropriative rights for surface
water. They are acquired through the actual pumping and use of water and are not limited to
use on the overlying land. Groundwater can be exported out of a watershed under an
appropriative water right or exported away from the groundwater basin. They are not limited to
non-native water; an appropriator can divert imported water as long as it’s abandoned, but if the
importer imports the water and recharges the groundwater basin with the intent to recoup that
water, then that’s not considered abandoned and it’s not available for appropriation. This permit
contains terms and conditions for use of the water. Appropriative rights to groundwater are
subject to forfeiture for non-use.
A prescriptive right is acquired by taking water to which another water right holder has a senior
claim to you; this is analogous to adverse possession in property law. The elements for a
prescriptive right are that you have to actually use the water, the use has to be open and
notorious for a period of five years or more and the use has to be adverse and hostile to the
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other water right holder or water right holders. Prescriptive rights are difficult to obtain and can
only be granted by a court. Most people in California do not have and cannot acquire a
prescriptive right. The courts have clarified that since 1914, the only way to acquire a new water
right is to apply for and receive a water right permit from the State Water Board.
A pueblo right is a water right possessed by a municipality that, as a successor of a Spanish or
Mexican pueblo, is entitled to the beneficial use of all needed naturally occurring surface
water and groundwater of the original pueblo watershed. Pueblo rights are the oldest rights,
and are paramount to all other claims.
The above information was summarized from the following website: FEATURE: Water rights
101 – MAVEN'S NOTEBOOK | Water news (mavensnotebook.com)
Groundwater Use
Question: Will attention be directed to historic groundwater use? Will existing use be
grandfathered in?
Response: That would depend on whether you have legal entitlements for that withdrawal. If
you have legal entitlements to the groundwater, the plan cannot affect those entitlements. Some
GSAs in the State have considered metering, but they can’t restrict groundwater pumping on
everyone because some individuals have underlying historical groundwater entitlements
established before California was established or early in the state’s history.
The plan can only affect where the plan has legal authority. Groundwater and water rights in
general are exceedingly complex. If you have legal entitlement to the groundwater, you would
be able to continue pumping. If not, then we would have to look at how the water is supposed to
be used for the benefit of all users, not individual users. We would have to look at how your
needs fit into the balanced needs of all subbasin users.
Question: Which citizens will the GSP impact?
Response: Under the terms of SGMA, for a typical single family home (using less than 2 acrefeet/year); the plan will not affect you. If you use more than that amount, the plan may impact
how you use groundwater.

Monitoring Wells
Question: How many monitoring wells are there in the County?
Response: There are about 100 monitoring wells in the subbasin and they are geographically
distributed to obtain a spread of dispersal of information gathering rather than focusing on just
one area. Some are near the Napa River (there are currently five dedicated sites near the Napa
River system and four more that are planned). There are two monitoring wells at each site to
monitor both surface level and groundwater interconnectivity.
At some sites, wells were installed in 2014; we now have 7 years of data on those sites which is
enough to have a better idea of what’s responding to stressors in the system. (Wells are
completed to a 50 feet depth in shallow areas and 100 feet in deeper area.)
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Question: What data is being gathered on wells? Will the plan show how many wells have had
to have been redrilled in the past few years due to the lack of water?
Response: The County has a link to report dry wells to the State dry well database. The State
monitoring program (Household Water Supply Shortage Reporting System (ca.gov) reports 13
wells in Napa that have gone dry since 2013. Eight of those 13 have been reported since
January 1, 2020. In addition to looking at State data, we are looking at all new well permits as
they come in and continue to gather data. Wells can have reduced production or go dry due to
a number of causes, although groundwater lowering is one possibility.
Question: Have we seen lowering of groundwater levels through well monitoring conducted so
far?
Response: We are seeing declines right now, but of course we are in the second year of one of
the more severe droughts in the last half century. We are seeing areas of lowering around
Rutherford and other places in the valley. We are also seeing locations where groundwater
levels has actually come up a foot or so (not huge, but a little bit).
Napa County’s geology is extremely complicated. Underneath the surface of the earth it is not
uniformly homogenous. There are multiple layers of soils of different density, textures,
roughness, and storage capacities. Some layers allow water to move through quickly, some
allow water to move through slowly, and some layers don’t allow water to move through at all.
The layers do not occur in any kind of definable pattern. We have mapped out the geology and
have a good understanding in terms of the modeling, but the aquifer reacts differently in
different parts of the valley. That is why we have monitoring networks to verify and improve the
model.
Question: Have you noticed a significant difference in groundwater levels in Coombsville or
Carneros since County has started monitoring?
Response: Coombsville has stabilized especially since the county started managing the
groundwater in that area. The groundwater table was dropping in the MST area but it has since
stabilized which is a good thing. Carneros is not currently a focus in terms of groundwater
deficient areas or part of a groundwater sustainability plan. There are some CASGEM (state
monitored) wells in Carneros, but we don’t know how their condition relates historically. The
County is not aware of any problems that have been reported to us.

New Development
Question: How will this impact housing?
Response: This plan does not impact housing. Right now, the County is going through our
Housing Element update. All cities and counties in the area are required to complete this task by
December of 2022. The Association of Bay Area Governments is the regional agency that
assign housing production numbers based on numbers they receive from the Department of
Finance and Department of Housing and Community Development. For the next housing cycle
(2023-2031), unincorporated Napa County has been assigned 1,010 housing units. The other
cities will also receive their allocation and these numbers will not change as a result of the plan.
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Observation: The housing market/winery market will be impacted by groundwater status.
Question: Wouldn’t restrictions or requirements reduce property value?
Response: Many factors can reduce property value or make the property more valuable.
Reduction in value is not typically something that State regulation considers. For example, when
you build a new house, you have to build to Title 24 standards, put in solar panels, and solar
batteries in 2023. The State didn’t say “how will that affect the cost of the house” they just
mandated that this is the new standard.

Plan Process
Question: What sections are the GSPAC working on now?
Response: Materials are posted on the County’s groundwater website. The GSPAC Planning
team and members are currently working on sections 7, 8, 9 and 11. A draft of section 10 has
been posted online, and is still to be considered by the committee. The full draft GSP will first be
introduced in October 2021. As required by SGMA, the plan must be submitted to the Dept. of
Water Resources by January 31st of 2022. We are on a strict timetable.
Question: What is the structure and staffing of the GSA? Will there be another layer of
bureaucracy?
Response: The structure is headed by a Groundwater Sustainability Agency consisting of the
Board of Supervisors. The GSA is currently being staffed by Ms. Crosby and Director Morrison
who have other professional responsibilities as well. Currently, the County is picking up the cost
of staffing. As time goes forward, we will have to see what kind of effort is needed and how that
will be funded. That will depends on what the plan recommends and what the agency
determines needs to be done.
Question: What is the cost of the GSP and what is the funding source?
Response: The cost is roughly $2.5 million, of which $2 million is funded through grants through
DWR. The balance funding is from the County general fund.
Question: Are you consulting multiple agencies, watershed organizations, and indigenous
perspectives?
Response: The County is working with other agencies and very closely with DWR. We are also
working with the cities; many sit on the advisory committee. Recognized Tribes have been
notified and asked to comment. Staff works very closely with the Flood Control District.
Watersheds are included in the modeling to support plan development, but they are not subject
to regulation. We look at areas outside of the valley floor in terms of their input, but our authority
for this planning effort does not extend into the watershed.
Question: Will there be a new fee for well owners?
Response: Currently there is no fee, but it is a possibility. A fee could be established in the
future.
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Observation: Comment that we should not move slowly to protect water. We should take steps
now.
Observation: The Groundwater Management Plan should be taken in baby steps and adjusted
as part of the 5-year update process with additional data and input.

Sources of Groundwater
Question: Where does the groundwater come from?
Response: Sources of groundwater include recharge through precipitation, including storm
water runoff, and through stream infiltration where rivers permeates into the aquifer. Recharge
also occurs from the application of agricultural and landscaping irrigation, recycled water use,
and pond storage.
Question: Do we have information about groundwater coming from outside the aquifer?
Specifically, isotope tracing can determine water coming from the Rocky Mountains that then
percolates up to 2000 feet.
Response: No, we are not aware of that phenomena and is something we will need to look into
further.

Subbasin Boundaries
Question: Does the Carneros Basin Need a GSP?
Response: DWR designated the boundaries and priority status of all groundwater subbasins in
California. Carneros is designated as a separate subbasin from the Napa Valley subbasin; the
two basins are not hydrologically linked. Under state law, only medium and high priority
subbasins are required to have GSPs. Carneros is considered a low priority groundwater basin.
The Napa Valley subbasin has been designated as high priority and the County has been in the
process of developing a GSP since January 2020. The priority status of a basin can change and
Carneros could be designated as medium or high priority in the future at which point County
would develop a GSP for Carneros.
Question: How is Basin Priority Established? Does low priority mean it’s not an issue?
Response: Priority is determined by DWR using several factors including: Population and
projected population growth, amount of irrigated agriculture, number of wells, relative reliance
on groundwater, and significant groundwater overdraft. One of the main factors in the Napa
Valley subbasin is the economic value it provides to California –a $10 billion dollar wine
industry. The State has said they want to make sure that isn’t threatened in the future by
groundwater instability.
Question: What authority and during what years of study were used to establish the boundaries
of the aquifer?
Response: DWR established the initial boundaries in 1975 based on the alluvial outflow area.
DWR has allowed entities to come in with data and a supporting rationale to revise those
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boundaries. The State set legally defined boundaries and it would be up to the State Legislature
to revise those boundaries.

Threshold Indicators
Question: What is meant by sustainability? How does this differ from stable?
Response: Sustainability is defined through the 6 indicators and 6 adverse conditions that we
are working to avoid. By meeting those conditions, we are “sustainable” and the only way to do
that is through active management.
A “free-for-all” situation is not sustainable because any individual/owner can use more than their
share of water or many landowners can do so. In such a context, the groundwater aquifer can
be adversely affected. It doesn’t have to mean that individuals are currently creating problems,
just that there is the potential. What we don’t want to see are significant adverse impacts that
result by waiting too long before taking action. Sustainability is achieved by taking action to
make sure those adverse conditions are avoided before they become critical.
Question: How will the data be collected for the six different indicators?
Response: The County maintains a network of approximately 100 monitoring wells which are
measured on a regular basis. DWR also has a number of wells, which provide data that the
County uses in our analysis of the health of the subbasin.
Private landowners also play a role. The County has reached out to private landowners and
asked for voluntary well measurements and we invite any landowners who would like to
participate in our well monitoring program to contact us if they’re interested.
Question: Do we have data on subsidence?
Response: We use several data sets to inform us about subsidence. Remote sensing satellite
data is used to measure subsidence. DWR provides this data annually. Subsidence by satellite
data is verified by ground truthing, so we obtain land survey data. Some areas have
extensometers, which provide direct measurement of elevation changes.
Question: Does the County website have data on subsidence on the website?
Response: Yes, that data is posted in Section 6 of the draft GSP that is posted online.
Question: Given that the aquifer has changed significantly since the 70s, 80s, 90s, are we using
relevant current data to inform the plan?
Response: We have gathered all of the available data for groundwater level measurements,
surface water, and other readily accessible data. We are also trying to obtain data through
entities who don’t post their data publicly. If members of the public are aware of any data that
we’re haven’t yet captured, please notify the planning team.
Question: What is the completeness of our knowledge base?

Page 8

Response: We don’t know everything about the aquifer; there is a concern that groundwater
data is not complete enough to inform future decisions. Several portions of the plan recommend
more monitoring wells and more studies in general so we can understand as much as we can.

Trucked Water
Question: Does the County track the number of users of who are trucking water to inform the
plan?
Response: No, the number of owners who use trucked water is not tracked. Trucked water is
often (but not always) sold by the City of Napa, or sometimes it is purchased from neighboring
counties, so the activity is not completely under County control. In either case, the water being
hauled is not from the subbasin. Some cities have placed restrictions on the haulers of trucked
water, which may provide some level of data in the future. As there is no prohibition on
receiving trucked water, we do not have data on its delivery destination.
Jurisdictions may be prevented from stopping trucked water deliveries to residences, as it
becomes a matter of public health and safety. When a home is built outside of a municipal
service area, it is required to have a well that provides adequate drinking water. If that well
production is significantly reduced, or it goes dry or is contaminated, the house can no longer be
inhabited unless an alternative source of drinking water is provided. That is one of the reasons
why owners are reluctant to provide information on dry wells.
Question: The lack of information on trucked water implies a data gap?
Response: True. Unfortunately, people who have dry wells aren’t eager to report that because
houses can be red tagged or deemed uninhabitable. It’s kind of an underground activity about
which we don’t know the full extent.

Well Metering
Question: Does the GSA have authority to put meters on well or to limit pumping?
Response: Under the terms of SGMA, the GSA does have that authority. The more important
question is whether it will be used and under what circumstances. It’s a big step and one that if
taken, will not be taken lightly.
Question: In the event wells are to be metered, will there be any grants or government programs
to assist with metering wells?
Response: The County hasn’t yet decided whether to meter wells. Some GSAs don’t even
require meters, they estimate water use based on how many houses or how many acres of corn
field are in the area. They use modeling to determine estimations. There are State grants to
fund SGMA implementation, as well as other drought related grant programs. If meters are
required in the future, staff will work with State agencies to determine if meter installation would
qualify for funding.
Question: How will the County know how much groundwater individuals/homes are using
without monitoring the wells?
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Response: Existing GSAs have answered that question differently. Napa County is relatively
new to the process. There are 250 GSAs throughout the state of California so this is something
that has been done repeatedly. In some GSAs, they will look at satellite imagery to estimate
water usage. In other GSAst, they require every well to be metered. Every agency has their
own approach to dealing with regulation. Metering is one tool that can be used and it may be
used in the future.
Question: Will the GSA begin to meter wells that haven’t yet been metered or monitored? ?
Response: No specific decisions have yet been made on metering and monitoring, though they
are both included on the list of planning and management actions.
Question: Will there be funding sources to support potential well metering.
Response: There may be several funding sources, including grants. The County is
investigating those now
Question: Are groundwater meters currently optional? Who reads the meters and how are they
recorded?
Response: Currently, meters are optional. In Napa County, sometimes meters are required and
sometimes they are not. They are required, for example, in new projects in the MST area. If
there are wineries where groundwater supply may potentially be an issue, they are required. But
Napa County doesn’t require houses and wineries built 30 years ago to have meters. Wells that
have meters are monitored by County staff or sometimes self-reported. If they are not selfreported, we go out and request the meter log.

Further Information
Question: Where can we learn more about the plan?
Response: Here is a link to the website. Groundwater Sustainability Plan | Napa County, CA
(countyofnapa.org)
Question: The County wanted to create an in-person opportunity for those who may not have
access to a computer access or smartphone. Some people prefer in-person interactions. Why
wasn’t this meeting televised or provided via Zoom?
Response: We have a meeting on October 6th set up for Zoom. We are trying to be available to
the widest possible audience. We will have a Zoom meeting. This meeting is being taped to
have a record of comments and questions asked tonight.
Question: How will attendees receive responses to questions posed?
Response: The County and our consultants will compile questions posed and responses and
post this document to the website so attendees and other interested parties have access to the
summary of the discussion.
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Napa Valley Groundwater Sustainability Plan Public Meeting
September 29, 2021
Summary of Questions and Comments
Drought
Question: Several observations seem relevant to the GSP. My well off of Simmons Creek has
gone dry this summer. Reports suggest that the creek has gone dry for first time in 100+ years.
It seems that many vineyards are using trucked water. We are running out of water. How does
the GSP address this?
Response: The GSP will create definitions of when the subbasin is reaching critical impacts. It
will also provide thresholds indicating that action needs to be taken to prevent the subbasin from
reaching those critical levels. And it includes a range of actions that can be taken by the GSA to
respond with once those thresholds are reached. We have to have this framework in place to
be able to comprehensively and scientifically manage groundwater throughout the Napa Valley,
and to be able to carry out actions in a way that is legally defensible and protective of
everyone’s rights.
Trucked water comes from different sources. Some of it comes from the Oroville and Shasta
reservoirs, brought in through the State Water Project. In other cases, it may come from
groundwater. This is an issue may be looked at more closely or may need to be regulated in the
future.
Question: It seems like we are in an overdraft condition. The Napa River is dry. The GSPAC
and the GSP should acknowledge that. We need to admit reality when it comes to the current
groundwater situation.
Response: We are currently in an extreme drought and the GSPAC considers the situation to
be very serious. We are working on steps to ensure groundwater sustainability right now. The
committee considers the situation to be very serious right now.
Question: We don’t know how much groundwater we have; not now, not next year, and not in
the future. As a result, wouldn’t it be wise to apply a moratorium on new development until we
know much water is being used?
Response: The GSP includes current estimates of groundwater storage levels, how much water
is used, how much water is recharged every year. That’s all important to be able to bracket this
question. If we wait until we know everything with certainty, we may wait too long to take action
to prevent any problems from becoming worse.
The Board of Supervisors just appointed a Housing Element Advisory Committee. We are
required to update the County Housing Element every 8 years. The State and Association of
Bay Area Governments has set a countywide goal of providing more than 3,800 new homes by
2031. The County doesn’t have the option of halting growth, we are required to plan for new
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development. We need to provide housing for the people who work here but can’t afford to live
in Napa, or the families who move here in the future, and for the families of our children.
Stopping growth is the easy answer. It’s not that simple. Protecting the subbasin for all
beneficial users includes future generations and those who choose to move here.
Question: Is there any recharge infrastructure associated with or being proposed in the GSP?
Response: The GSP proposes several projects and management actions, including managed
aquifer recharge as one of the tools to increase groundwater supply. This involves developing
projects to enhance rates of groundwater recharge using existing sources of water such as
unallocated winter streamflow and runoff generated within the Subbasin.
Observation: Consider Napa Co Ag Commissioner as entity that may support the GSP gather
information about agricultural wells.
Observation: Encourage public disclosure and promote DWR’s dry reporting website.

Groundwater Dependent Ecosystems
Question: How are the needs of groundwater dependent ecosystems (GDEs) considered? What
metrics are used to define GDEs?
Response: Groundwater dependent ecosystems are plants and animals that rely on
groundwater. In some areas of the Napa River and its tributary streams, groundwater flows into
the river and provides a water source for GDEs. SGMA requires that we ensure that the
management of the subbasin is not adversely affecting groundwater in those areas and harming
those ecosystems. The GSP considers where GDEs are located based on mapping from the
Nature Conservancy and the Department of Fish and Wildlife, and additional guidance from the
State. We use data on the rooting depths of riparian vegetation and compare it with
groundwater levels in these riparian areas.
Question: What is the controversy on the GSPAC with respect to GDEs?
Response: The debate primarily centers on the best measures to use when defining impacts to
groundwater dependent ecosystems related to flow from the aquifer into the rivers and streams.
Developing suitable policies on the issue of groundwater-surface water interactions is one of the
most important challenges to be addressed in crafting a GSP. To their credit, our GSPAC
members have been working for several weeks to understanding supporting information,
consider the range of views of their colleagues, and devise a suitable policy response. We
anticipate receiving the latest thinking it our upcoming meeting in October and are hopeful that it
will earn broad based support from the GSPAC.
Observation: One way to look at the current context is that we are all part of a groundwater
dependent ecosystem.

Groundwater Rights
Question: Can you clarify what is meant by the fact that the GSP will not impact water rights?
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Response: The GSP will not impact legal rights to water. However, it may affect whether you
can use that right. For example, this year, Napa County received only about 15% of its
allocation from the State Water Project due to drought. This doesn’t mean the rights are
cancelled, it just means we can’t access the water that was allocated.
Question: What rights do you have if you have a well and are using groundwater?
Response: In California, all water use is regulated by the state. Water rights give holders the
right to use the water, but they do not own it. Overlying basin rights give land owners the right to
use groundwater where their land overlies the aquifer. They would be able to withdraw water
but, under the GSP, the GSA has the authority to regulate how they draw that water including
how much water they may use and what it is used for.

Groundwater Use
Question: Is it possible that hillside wineries would take groundwater from the Napa Valley
Subbasin?
Response: Napa Valley and the surrounding areas have some of the most complicated geology
on earth due to the tectonic uplifting of seabed floors into the valley as well as the volcanic and
thermal activity that you see in the geysers and hot springs. Many of the hillsides have pockets
or sub-aquifers that are connected to the valley subbasin. Others are fairly confined by hard
rock or more impermeable rock. Given this complexity, it’s hard to generalize as to whether
wells on the hillside are pumping groundwater from the subbasin. Depending on how deep you
go, it’s possible.
Question: What does the GSA intend to do to make use of water more effective?
Response: The GSP includes draft actions to ensure groundwater sustainability including using
water more effectively in agriculture, landscaping businesses, cities, and homes. Other potential
actions include requirements in building codes for water efficient appliances to reduce
home/business use.

New Development
Question: How will the GSP impact new development of hotels, wineries, homes, etc.?
Response: While SGMA is not a land use planning statute, it is reasonable to anticipate that
requirements for new development will increase under the GSP. We will be looking more closely
at groundwater availability, particularly during the current drought. While most new
development within the subbasin occurs within the town and cities and does not largely rely on
groundwater sources, we may need to limit the amount of groundwater that can be allocated for
groundwater dependent new development to ensure sustainable management. Unfortunately,
we may not have enough groundwater to meet all desires.
Question: Are there required setbacks from creeks and rivers for well drilling?
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Response: Currently there are no required setbacks from creeks and rivers for groundwater
wells. However, a setback requirement is among several tools that the GSPAC is considering
reducing the impact of groundwater pumping on depletions of interconnected surface water.

Plan Process
Question: How does DWR/the GSA define success?
Response: Success for the GSA is the development and implementation of a plan that ensures
sustainable management of groundwater in the Napa Valley Subbasin over the next 50 years.
Success for DWR is to effectively support GSAs to sustainably manage their groundwater
basins.
Question: Why are we just starting to have public meetings now? Sonoma County has been
having public meetings for years. Is Napa County playing catch up with respect to complying
with SGMA?
Response: Each groundwater basin is different and each GSA has established its own
approach to developing a plan and reaching out to the public. Napa County has been studying
and managing groundwater for over 30 years, including the creation of a public Groundwater
Resources Advisory Committee 10 years ago. The Napa County GSA has established a very
broad-based Groundwater Sustainability Advisory Committee that is representative of the full
range of groundwater users in Napa County. The GSPAC has met 17 times over the past two
years. All meetings are open to the public. Sonoma County is using a slightly different model.
Question: What is DWR looking for in a plan? What can we learn from plans that have already
been approved by DWR?
Response: To date more than 20 plans have been submitted from critically over drafted basins.
Four have been reviewed by DWR and two were approved. We are going through the approved
plans to see what we can learn to try and incorporate trends and issues so that we can produce
a document that will be acceptable to DWR. Plans that do not respond fully to the full set of
Undesirable Conditions, even with interim measures, have not been favorably reviewed. Plans
that specifically target and commit to future adaptive management with expanded data
collection and monitoring have fared better.
Question: What would happen if DWR does not accept the GSP?
Response: DWR has three choices under SGMA: the agency can designate GSPs as approved,
incomplete or inadequate. If DWR determines that a GSP is incomplete, the GSA will have 180
days to revise the plan and resubmit it to DWR. If the GSP is designated as inadequate, it will
be referred to the State Water Board which will consider whether to intervene to directly manage
groundwater in the subbasin.
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Subbasin Boundaries
Question: Why are only users in the Napa Valley Subbasin subject to regulation and not users
in the hillside when some hillside water does recharge the subbasin?
Response: The focus on the Napa Valley Subbasin is not the County or the GSA’s decision.
The subbasin boundary was drawn by the state of California. The county is required to prepare
a GSP for this defined geographic area.
Observation: The draft GSP may not be sufficiently comprehensive, as it does not address
issues in the watershed and/or other parts of the County.

Threshold Indicators
Question: Why are we using lagging sustainable indicators and not leading indicators?
Response: SGMA defines a set of interlocking measures to anticipate, avoid, and address
undesirable results. While the concept of leading and lagging indicators may apply in other
contexts (such as performance of the US economy), that is not the formulation envisioned by
SGMA. As a forward-looking planning effort, SGMA seeks to avoid undesirable results by
asking managers of groundwater basins to understand the hydrology of these basins and craft
policies and guidelines to sustain groundwater. The key terms at work in GSPs are Minimum
Thresholds, Measurable Objectives, and Undesirable Results, as well as Projects and
Management Actions.
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GROUNDWATER SUSTAINABILITY PLAN

Attachment C – October 6, 2021 Public Meeting Comments and Responses

LSCE TEAM

Napa Valley Groundwater Sustainability Plan Public Meeting
Via Zoom
October 6, 2021
Summary of Questions and Comments
Scope of the Groundwater Sustainability Agency (GSA) and the Groundwater
Sustainability Plan (GSP)
•

Which GSA manages the Putah Creek watershed in Napa County?
There is no GSA for Putah Creek watershed. Not every watershed has a GSA. The NapaSonoma Valley Groundwater Basin includes two subbasins—one for Napa Valley Subbasin
and one for the Napa-Sonoma Lowlands Subbasin (which includes the Carneros area). A
GSP is not required for the Napa-Sonoma Lowlands Subbasin because it is a very low
priority.

•

I live in the hills above Calistoga. Is my well affected by or included in this GSP? How does it
affect me?
The GSP is for the Napa Valley Subbasin which generally includes only the valley floor. If
you live in the hillsides, the plan will not apply to you.

•

Is there a separate GSA for the Carneros area?
No. The Napa-Sonoma Lowlands Subbasin (which includes the Carneros area) is a very low
priority groundwater basin and is not required under SGMA to form a GSA or develop a
GSP.

•

SGMA requires the GSP to describe the six undesirable results in their own language. In
reviewing the documents for the GSP, I was surprised to see language describing these
results with an emphasis on liability and averaging of the data. Why is liability in these
descriptions? Some of the descriptions place the responsibility of the undesirable results on
the GSA for any actions on their part. Why would this be part of the description to place the
responsibility on the GSA (the Napa County BOS) rather that the responsible parties? Are
the taxpayers, voters or Napa County considered to be responsible when they are not the
responsible parties? The GSA should reject these descriptions in the GSP.
The GSA is responsible for ensuring that the basin is managed adequately and they will be
held accountable. If they do not manage the basin to ensure groundwater sustainability,
DWR, in consultation with the State Water Board, can determine that the GSP is inadequate
and the State Water Board has the authority to intervene and identify steps to address
deficiencies in basin management. Liability refers to regulated sites under the purview of
different agencies related to the sustainability indicator of degradation of water quality. The
GSA does not need to duplicate what other agencies are doing but is responsible for making
sure that Projects and Management Actions implemented by the GSA don’t cause
contaminant migration or interfere with control of contamination.

•

In the first public meeting David Morrison stated that the focus of the GSA and the Advisory
Committee was groundwater and not surface water. But one of the Undesirable Results of
poor groundwater management is the interconnection between the groundwater and surface
water, where surface water is impacted by groundwater extraction. The surface water is
1

pertinent and should be recognized as a bellwether of the condition of the groundwater and
is therefore important to the proposed management plan.
The GSA’s focus is on groundwater. Depletion of interconnected surface water is one of the
six sustainability indicators and is being addressed in the GSP.
•

Will cities like St. Helena be able to enact their own rules and regulations re groundwater?
The GSA has the authority to make decisions on groundwater which will apply to the cities.

•

An analysis of the reasons for rejection and acceptance of four other GSPs would have
been useful for helping the public understand the GSP submittal by the Napa County GSA.
We agree. We have asked our consultant, LSCE, to review the four GSPs for critically
overdrafted basins that have been evaluated by DWR. Two of these GSPs have been
approved; none of the GSPs have been rejected. DWR identified deficiencies in the other
two GSPs that the GSAs need to address. DWR commented that these two basins need to
define sustainable management criteria in the manner required by SGMA. In one basin,
DWR identified the lack of consideration of available water quality data to describe basin
conditions and establish sustainable management criteria. In addition, one GSP did not set
sustainable management criteria for one of the sustainability indicators. DWR noted that
interim criteria should be submitted and that the GSA should not defer setting criteria.

Groundwater Sustainability Plan Advisory Committee
•

Why is a super majority of voting members required and who established this policy? Other
than APAC, what other Napa County advisory committee requires a super majority?
The GSA established the requirement for a super majority because a majority will not create
the broad consensus that we are seeking here. A supermajority encourages policies, plans
and actions that have broader support and are supported by diverse interests and reduces
conflict. For some actions, the Board of Supervisors will require a supermajority and some
state legislative actions require a supermajority. A supermajority is useful to get broad based
policy to benefit the widest range of stakeholders and it will create a more lasting and
effective management strategy.

•

Why are surface water rights holders granted seats on the Advisory Committee given that
the plan can only address ground water?
Surface water may be affected by groundwater pumping. We want to make sure we have a
complete picture and have stakeholders that reflect all interests.

•

The meetings of the Advisory Committee have been compressed in the final months before
the deadline to present their results to the GSA. Can you describe the problems that
required this compression at the end?
We are operating with a deadline of January 1, 2022 for submittal of the GSP to DWR. The
GSPAC has to finish its work, hold public hearings on the Plan before the GSA and then
submit the Plan to DWR after approval by the GSA. There have been extensive debates
among different interests trying to achieve a fair outcome and Plan. We were given less time
by the state than other GSAs and it is a lot of work to move from the alternative plan that
was developed prior to the GSP. There has not been enough time. In particular, there has
2

been extensive debate regarding interconnected surface water and groundwater.
Potential Management Actions
•

Has there been any discussion about assessing rural homeowners a fee or requiring
metering like the ill-fated proposals in Sonoma County?
This is an option that the GSA could decide to take in the future depending on the
circumstances. The County’s general fund will be used to support plan implementation. The
need for additional funding may come up but has not yet been discussed.

•

Can policies to ensure ground water sustainability include prohibiting deforestation in the
watersheds for vineyard?
No--land use authority lies with the County not the GSA. The County has land use authority.
GSA can only regulate the groundwater.

•

Does the plan affect applications for new construction? Not at this time. Stopping
development is not an option. SGMA is just one state mandate. There is another state
mandate that requires the County and the cities to build new housing. We need to be
smarter about managing our groundwater and in the future, the Plan may consider placing
limitations on groundwater use.

Current Water Use and Well Pumping Data
•

I have a spring on my property that drains to the storm drain. Can I use this water or put it
back in the ground for credit?
You can use the water. It has to be permitted by the County for drinking water use. The GSA
has not established a market for credit but it could be done in the future.

•

I have seen trucks labeled POTABLE WATER filling their tanks from hydrants around town.
What is happening here?
Trucked water is common in Napa. Private water haulers get water from various local
sources and take it to people who need water. Water is trucked from where it is to where it is
needed. This is happening throughout the state. It is not regulated by the County and is a
widespread practice.

•

What if I have a working well that is not recorded?
There are many wells in the Subbasin that were not permitted or recorded because well
permits were not required until the 1960s or 70s. If your well was not permitted or recorded,
there is no requirement that you change your practices. This may change in the future as
the GSP is implemented.

•

How can I know my well water use compared to my neighbors that include vineyards?
Napa County monitors only some wells in the Subbasin, so we don’t know how much water
is pumped from every well. You can talk to your neighbors to find out their water use.
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•

What is the current breakdown of water usage among groups of different users in the
county?
We are considering water use data for the Subbasin, not for the whole county. The majority
is used by agricultural irrigation (approximately 2/3). About one third is used by businesses
and homes. Some is used by groundwater-dependent ecosystems. A small amount (two to
three percent) is pumped by St Helena for municipal purposes.

•

Homes are not the issue in volumes of water used.
We need to consider all the landowners and users of groundwater because they all
contribute to the problem and the solution. Solutions involve everyone.

•

Does County approval of new developments and wineries currently require estimates of
water use? If not, will it be required in the near future?
Yes, the County requires a Water Availability Analysis (WAA) for any discretionary project
that may use groundwater. The WAA and the groundwater ordinance are being revised to
reflect current conditions. Drafts should be out later in October.

•

Which entity regulates private water sales and trucking from wells and reservoirs (non-city)
in Napa County?
Private water sales and trucked water are not regulated. Water haulers are regulated only to
make sure that tanks meet standards for holding drinking water. The City of Napa has
developed regulations about how trucked water may be used.

•

Is the recycled water from Napa San used for recharging the sub-basin?
Not currently—recycled water is used for landscaping and agricultural irrigation.

•

Can the public easily view the production and levels of the monitoring wells over history?
The GSA website includes a link to an interactive map where you can find the wells that are
being monitored and the data. See this link: Interactive Maps | Napa County, CA
(countyofnapa.org)

•

Regarding well water use, Napa County could recommend local discussion and
collaboration to increase transparency. Is this something Napa County or the GSA will
recommend to neighbors with well and groundwater problems? Should the GSA assist in
this transparency by requiring all neighbors to place meters on their wells and publish the
results for all to consider in their discussion with the neighbors for a solution to their
problems?
Yes, we encourage discussion and collaboration, and we recommend that you talk with your
neighbors. The use of well metering is an issue that the GSA will need to consider. Well logs
are considered to be proprietary information by the state. We are committed to transparency
in this process. We are sharing all meeting minutes and making meetings open to the public.

•

How can there be a question of enough water when the State of CA is already discussing
the possibility of rationing water?
The long-range forecast from NOAA is showing a good chance of below average rainfall this
winter. Our reservoirs are at 20 to 60% capacity. Overall, the groundwater basin has less
4

storage over the past year or two. Management of our water is critical.
Public Meetings
•

Can you tell us how many have attended tonight?
Approximately 40 people attended out of 78 who registered.

•

When will questions and answers and presentations from the public meetings be made
available?
Questions and answers, agendas and the presentations from the in-person meetings held
on September 22nd and September 29th were posted on the County’s website on October 12
and the link emailed to all registrants and participants. Additionally, Frequently Asked
Questions, a handout on modeling and a survey are also available on the website.
Materials from the Oct. 6th Zoom meeting will be posted as quickly as possible. All materials
related to the all three public meetings can be found here:
https://www.countyofnapa.org/3251/Past-Events
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NAPA VALLEY SUBBASIN
GROUNDWATER SUSTAINABILITY PLAN

RESOLUTION NO. 2020-04 (NCGSA)
RESOLUTION OF THE BOARD OF DIRECTORS OF THE NAPA
COUNTY GROUNDWATER SUSTAINABILITY AGENCY, APPROVING
CREATION OF THE GROUNDWATER SUSTAINABILITY PLAN
ADVISORY COMMITTEE
WHEREAS, the Napa County Board of Supervisors adopted Resolution 2019-152 on
December 17, 2019 electing to form the Napa County Groundwater Sustainability Agency
(NCGSA) to undertake sustainable groundwater management of the Napa Valley Subbasin; and
WHEREAS, the Board of Supervisors serves as the Board of Directors for the NCGSA
which has those powers set forth in California Water Code Section 10725 and following; and
WHEREAS, the NCGSA, under the authority granted in Sustainable Groundwater
Management Act of 2014 (SGMA), wishes to provide for the sustainable management of the Napa
Valley Subbasin by enhancing local management of groundwater and establishing minimum
standards for sustainable groundwater management; and
WHEREAS, the Napa Valley Subbasin (designated basin number 2-002.01 in the
California Department of Water Resources (DWR) groundwater basin system), which has been
designated by DWR as a high-priority basin, requires the development and implementation of a
Groundwater Sustainability Plan pursuant to SGMA regulations; and
WHEREAS, the NCGSA will directly oversee Napa County’s Groundwater
Sustainability Program and the development and implementation of a Groundwater
Sustainability Plan for the Napa Valley Subbasin to maintain Napa County’s compliance with
California’s Sustainable Groundwater Management Act; and
WHEREAS, the Board desires to establish an ad hoc advisory committee that is
representative of various stakeholders and beneficial users of groundwater within the Subbasin to
complement the work of agency staff and technical experts in developing the Groundwater
Sustainability Plan; and
WHEREAS, on March 17, 2020 the Board provided direction to staff on seeking
applicants to comprise the Groundwater Sustainability Plan Advisory Committee (GSPAC) and
on April 6, 2020 a recruitment was posted describing the mission of the Committee and the
makeup of its membership; and
WHEREAS, to facilitate compliance with the Maddy Act, the Board desires to formalize
the creation of the GSPAC, including its purpose and the number, terms and qualifications of the
members, in this Resolution as set forth below; and
WHEREAS, procedures relating to the formation and operation of the GSPAC are
defined by Section 15378 (b)(2) of Title 14 of the California Code of Regulations as
administrative procedures not subject to the California Environmental Quality Act:

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3

1

NOW, THEREFORE, BE IT RESOLVED, that the Board of Directors hereby creates
the GSPAC as follows:
Section 1.

Purpose.

The GSPAC is hereby created to advise the NCGSA Board of Directors on the
preparation of a Groundwater Sustainability Plan (GSP), with policies and recommendations to
manage the groundwater within the Napa Valley Subbasin to ensure its long-term protection and
availability. Working with staff, consultants, and a facilitator in a public forum, the Committee
shall submit a recommended GSP to the Board of Directors for consideration no later than
November 1, 2021.
The GSPAC shall cease to exist upon completion of these purposes or on January 31,
2022, whichever occurs first, unless the GSPAC is affirmatively perpetuated by resolution of the
Board of Directors.
Section 2.

Member Qualifications.

The GSPAC shall be comprised of twenty-five (25) members appointed by the Board of
Directors representing diverse interests of all beneficial uses and users of groundwater including,
but not limited to, disadvantaged communities, public water systems, agricultural interests,
environmental interests, and community interests. A familiarity with groundwater resources is
desired but not required. When possible, membership priority shall be given to those residing
within the Napa Valley Subbasin. In the event after proper recruitment, there is a lack of interest
of eligible candidates in specific categories, the Board may select from anyone who has applied.
Members shall collectively address the following requirements (individual members may
fulfill more than one requirement):
•
•
•
•
•
•
•
•
•

Four (4) members shall represent the three cities and town located within the Subbasin
(Calistoga, St. Helena, Yountville and Napa);
One (1) member shall represent the Napa Sanitation District;
Two (2) members shall represent legal holders of surface water rights along the Napa
River within the Subbasin;
Two (2) members shall represent owners or operators of legally entitled groundwater
dependent public water systems within the Subbasin;
Two (2) members shall represent holders of overlying groundwater rights within the
Subbasin;
Five (5) members shall represent agricultural interests within the Subbasin;
Five (5) members shall represent environmental users of groundwater within the
Subbasin and shall be Napa County residents;
Two (2) members shall represent disadvantaged communities located within the
Subbasin; and
Two (2) members shall represent the public at large and shall be Napa County residents.
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Section 3.

Term of Office & Recruitment of Members.

Members shall serve until January 31, 2022.
The Executive Officer shall use the procedures prescribed by the Maddy Act set forth in
Government Code Section 54970 et seq. to fill any vacancies that may arise on the GSPAC prior
to January 31, 2022.
Section 4.

Bylaws.

The GSPAC Bylaws attached hereto as Exhibit “A” and incorporated by reference are
hereby approved.
Section 5.

First Organizational Meeting.

The GSPAC shall conduct its first organizational meeting no later than July 2020, for
purposes of setting its meeting schedule, and taking such other organizational actions as may be
required, including the election of a Chair and Vice-Chair and adoption of Committee ground
rules. The Secretary of the GSPAC shall be a non-elected office filled by an employee of Napa
County designated by the Director of Planning, Building, and Environmental Services.
Section 6.

Liaison & Technical Assistance.

The Planning, Building, and Environmental Services Department shall act as a “liaison
department” and the Director of Planning, Building, and Environmental Services or designee
shall serve as “liaison officer” to the GSPAC for purposes of complying with the Maddy Act.
Agency staff and consultants shall provide technical support to the GSPAC, and shall
make staff and consultants with appropriate expertise available to the Committee on an as needed
basis as funding permits.
Section 7.

Compensation.

Members of the GSPAC shall serve without compensation and shall not receive
reimbursement for any expenses incurred while conducting official business.

Continued on Next Page
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THE FOREGOING RESOLUTION WAS DULY AND REGULARLY
ADOPTED at a regular meeting of the NCGSA Board of Directors, held on the 9th day
of June 2020 by the following vote:
AYES:

DIRECTORS

PEDROZA, GREGORY, WAGENKNECHT,
RAMOS and DILLON

NOES:

DIRECTORS

NONE

ABSTAIN:

DIRECTORS

NONE

ABSENT:

DIRECTORS

NONE
NAPA COUNTY GROUNDWATER
SUSTAINABILITY AGENCY
By:

APPROVED AS TO FORM
Office of County Counsel
By: Chris R.Y. Apallas
Deputy County Counsel

________________________________________
DIANE DILLON, Chair

APPROVED BY THE NCGSA
BOARD OF DIRECTORS
Date: June 9, 2020
Processed By:

By:

Date: June 3, 2020
Deputy Clerk of the Board

Exhibit “A” – Bylaws

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3

ATTEST: JOSE LUIS VALDEZ
Clerk of the Board of Directors
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EXHIBIT “A”
BYLAWS OF THE NCGSA
GROUNDWATER SUSTAINABILITY PLAN ADVISORY COMMITTEE
I.

NAME. The Committee shall be designated the Groundwater Sustainability Plan
Advisory Committee, referred to hereafter as the “GSPAC”.

II.

PURPOSE. The GSPAC is hereby created to advise the NCGSA Board of Directors on
the preparation of a Groundwater Sustainability Plan (GSP), with policies and
recommendations to manage the groundwater within the Napa Valley Groundwater
Subbasin (Subbasin) to ensure its long-term protection and availability. Working with
staff, consultants, and a facilitator in a public forum, the GSPAC shall submit a
recommended GSP to the Napa County Groundwater Sustainability Agency (GSA)
Board of Directors for consideration no later than November 1, 2021.

III.

MEMBERSHIP.
A.

Composition. The GSPAC shall be comprised of a maximum of 25 members,
appointed by the NCGSA Board, as follows:

•
Four (4) members shall represent the three cities and town located within the
Subbasin (Calistoga, St. Helena, Yountville and Napa);
•
One (1) member shall represent the Napa Sanitation District;
•
Two (2) members shall represent legal holders of surface water rights along the
Napa River within the Subbasin;
•
Two (2) members shall represent owners or operators of legally entitled
groundwater dependent public water systems within the Subbasin;
•
Two (2) members shall represent holders of overlying groundwater rights within
the Subbasin;
•
Five (5) members shall represent agricultural interests within the Subbasin;
•
Five (5) members shall represent environmental users of groundwater within the
Subbasin and shall be residents of Napa County;
•
Two (2) members shall represent disadvantaged communities located within the
Subbasin; and
•
Two (2) members shall represent the public at large and shall be residents of Napa
County.
B.

Term. The term of office for GSPAC members shall commence upon
appointment by the GSA Board of Directors and end on January 31, 2022. The
term of the Committee may be extended by the Board of Directors at their
discretion.

C.

Resignation. Any appointed member may resign by giving written notice to the
GSPAC.

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3
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IV.

V.

D.

Vacancies. Whenever an unscheduled vacancy occurs, the Board of Directors
shall appoint a new member to fill the vacancy. The term for the incoming
member will be for the remainder of the original term.

E.

Attendance. Committee members are expected to attend all regular meetings.
Members shall notify the Chair or Secretary of any expected absence by 5:00 p.m.
of the day prior to the meeting. Any member of the GSPAC who has two (2) or
more unexcused absences shall have their appointment reviewed by the GSPAC,
with possible recommendation to the Board of Directors for continuation or
removal from the GSPAC. Excused absences will be determined by the Chair.

F.

Compensation. Members of the GSPAC shall serve without compensation and
shall not receive reimbursement for any expenses incurred while conducting
official business.

G.

Authority to Bind. No member of the GSPAC shall have any power or authority
to bind the GSPAC by any contract, to pledge its credit, or to render it liable for
any purpose in any amount.

OFFICERS. The officers of the GSPAC shall be the Chair, Vice-Chair and Secretary,
chosen as follows:
A.

Time of Election. At the first organizational meeting, the members of the
GSPAC shall elect the Chair and Vice-Chair from among their members. The
Secretary shall be an employee or consultant of the Napa County designated from
time to time by the Napa County Director of Planning, Building, and
Environmental Services to perform the functions of Secretary described in these
Bylaws.

B.

Term. The Chair and Vice-Chair nominated and elected at the initial meeting of
the GSPAC shall begin their terms of office immediately upon election.
Thereafter, the officers shall be nominated and elected in January of each year,
beginning with 2021 and shall serve until their successors are elected and assume
office. If the office of Chair becomes vacant during the term, the Vice-Chair shall
become Chair. Vacancy in the office of Vice-Chair during the term shall be filled
by election to serve the remainder of the term.

DUTIES.
A.

Duties of the Chair and Vice-Chair. The Chair, or the Vice Chair in the
absence of the Chair, shall:
1. Act as the presiding officer of the GSPAC and in that capacity shall preserve
order and decorum;
2. Convene and adjourn meetings;
3. Call for roll and confirm determination of a quorum;
4. Decide questions of order subject to being overruled by a two-thirds vote;
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5. Team with the GSPAC Facilitator to maintain a collegial and constructive
tone and reinforce work in the pursuit of the GSPAC’s Purpose;
6. Team with the Facilitator and staff to develop and finalize the meeting
agenda;
7. Turn meetings over to the Facilitator to guide and manage the discussion;
8. Work with the Facilitator to elicit proposals and refinements of proposals;
9. Make requests to the Secretary as to information needs;
10. Team with the Facilitator to summarize conclusions and recommendations;
and
11. Perform such other duties as are required by these Bylaws, the resolution(s) of
the Napa County GSA creating and/or modifying the composition and purpose
of the GSPAC, or by vote of the GSPAC. The Chair shall have all the rights
and duties enjoyed by any other member of the GSPAC, including the right to
make and second motions.
B.

Duties of the GSPAC Members. Members appointed to the GSPAC shall:
1. Review and comment on materials and documents provided;
2. May make suggestions and draft and refine proposals;
3. May request data and analysis to inform deliberations in support of the
GSPAC’s purpose;
4. May pose clarifying questions to consulting technical presenters or agency
staff;
5. Propose topics for informational briefings and discussion for inclusion on
future agendas; and
6. Be encouraged to not lobby, in their capacity as GSPAC members, the
NCGSA Board of Directors or any State agency for any recommendations or
opinions which do not reflect a majority’s valid and binding action taken
pursuant to Section VIII D.

C.

Duties of the GSPAC Secretary. The Secretary of the GSPAC shall:
1. In coordination with the Facilitator and consultant(s), organize, prepare for,
and schedule meetings;
2. In consultation with the Chair and Facilitator, develop and distribute draft
agendas;
3. Support the work of the GSPAC, as requested by the Chair; and
5. During discussion, may identify points that may lie outside the GSPAC’s
purpose, or point out County operations, policies, plans or ordinances for
clarity, modification or consistency.

D.
Duties of the GSA Consultants. The GSA’s Consultants supporting the
development of the GSP and the Purpose of the GSPAC shall:
1. Prepare documents to be provided to GSPAC as requested by the Secretary;
2. Conduct research, scientific inquiry and advice as requested;
3. Shall respond to GSPAC Members’ clarifying questions as framed by the
Facilitator; and
4. Shall vet GSPAC recommendations for engineering validity.

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3
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E.

VI.

Duties of the GSPAC Facilitator. The Facilitator of the GSPAC shall:
1. Work closely with the Chair and Secretary in all aspects of meeting
preparation and execution;
2. Guide and oversee discussions and manage GSPAC Member involvement,
including conferring with members between meetings as appropriate;
3. Work with the Chair to ensure consistent application of the Committee ground
rules and bylaws;
4. Work with the Chair to recognize members in the queue who wish to speak;
5. Summarize and restate members’ comments as appropriate; clarify the basis
of member statements;
6. Identify and clarify topics of agreement, areas of divergence and uncertainty,
strive to narrow areas of disagreement, and identify areas in need of further
information or analysis;
7. Frame straw votes to test preferences and track progress toward emerging
agreement;
8. May suggest solutions to bridge and reconcile divergent proposals, and
9. Support the Chair, Secretary, consultant(s) and staff in reporting back to the
GSA.

MEETINGS
A.

Date and Location of Regular GSPAC Meetings. Regular meetings of the
GSPAC shall be held every month as shown on a calendar which the GSPAC
shall adopt at its first meeting of each calendar year. Notwithstanding the
foregoing, any regularly scheduled meeting of the GSPAC may be canceled by
majority vote of the GSPAC or, for lack of business or a quorum, by the Chair or
Secretary. Meetings shall be held in the Napa County Board of Supervisors
Chambers at the Napa County Administration Building.

B.

Time of Regular GSPAC Meetings. Regular meetings of the GSPAC shall
commence at 1:30 p.m. and continue until all agendized business is concluded
unless adjourned earlier on motion of the GSPAC for any reason or by the Chair
or Secretary for lack of a quorum or unavailability of a meeting location due to an
emergency.

C.

Emergency GSPAC Meetings. Emergency meetings of the GSPAC shall be
called in conformance with the provisions of the Brown Act (Government Code
Section 54950 and following).

D.

Special GSPAC Meetings. Special meetings of the GSPAC shall be called in
conformance with the provisions of the Brown Act, including 24 hour notice of
the meeting posted at the regular meeting location, and in those local newspapers
that have requested to be informed of GSPAC meetings.

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3
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E.

F.

VII.

Agendas. The Secretary shall prepare, post, and otherwise give notice of the
agenda for each meeting of the GSPAC in accordance with the requirements of
the Brown Act. No matter may be considered or acted upon unless it is included
on the posted agenda or a supplemental agenda. If not so included, questions or
comments regarding the item shall be limited to the scope permitted for "public
comment" under the Brown Act. Supplemental agendas will be prepared and
considered by the GSPAC only under the following conditions:
1.

Emergencies. Upon a determination by the GSPAC that an emergency
situation exists, as defined in Section 54956.5 of the Government Code.

2.

Recently Continued Item. The item was properly posted for a prior
meeting of the GSPAC occurring not more than five (5) calendar days
prior to the date action is taken on the item, and at the prior meeting the
item was continued to the meeting at which action is being taken.

Public Access. All meetings of the GSPAC shall be open and accessible to the
general public in accordance with the Ralph M. Brown Act (Government Code
Section 54950, 54950(b), et seq.) and any executive orders issued by the
Governor related to the Brown Act which may be in effect. Opportunity for
public comment will be included in each agenda with individual presentation
being limited to three minutes. The Chair or Committee, by vote, may close the
meeting to the public only if in accordance with the Brown Act.

CONDUCT OF MEETINGS
A.

Order of Business. The regular order of business of the GSPAC shall be:
1.
Call to order.
2.
Approval of the minutes of the previous meeting.
3.
Public comment on unagendized items.
4.
Consideration and action on agenda items.
5.
Adjournment.
In the event public comments exceed ten minutes, the Chair may continue public
comment on unagendized items to the end of the meeting if desired.

B.

Meeting Procedure. Unless otherwise provided by these Bylaws or required by
law, all proceedings before the GSPAC shall be conducted in accordance with the
adopted GSPAC Ground Rules.

C.

Recording of Meetings. Any meeting of the GSPAC, other than a closed session
permitted under the Brown Act, may be recorded by any person, unless the
GSPAC determines that such recording could constitute a disruption of the
proceedings.

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3
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D.

Presentations to the GSPAC. Any person desiring to address the GSPAC shall
be requested, when recognized by the Chair, to give their name and address to
facilitate preparation of the minutes, although no persons shall be denied
recognition or denied the opportunity to speak solely because they decline to state
their names and addresses. The Chair may, in the interest of facilitating the
business of the GSPAC, set in advance of the presentation of public input
reasonable time limits for oral presentations. Persons may submit written
comments in lieu of oral comments if the Chair determines that a reasonable
opportunity for oral presentations has been provided and, in such a case, the
matter may be continued to a later date to allow a reasonable time for such
submittals to occur.

E.

Recordation of GSPAC Official Actions. All official actions or decisions by the
GSPAC shall be entered in the minutes of the GSPAC kept by the Secretary. The
vote tally on every question shall be recorded, except where a roll call vote is
used, the votes of each member of the GSPAC shall be recorded. Only written
action minutes will be maintained; however, electronic recordings may be made
by the Secretary of each meeting of the GSPAC which shall be available to the
public online for inspection. However, the facilitator, in consultation with the
Chair, may elicit expressions of interest on tentative proposals prior to their
introduction as motions for proposed official actions.

VIII. VOTING AND QUORUM
A.

Roll Call Vote. A roll call vote may be required for voting upon any motion of
the GSPAC, at the discretion of the Chair.

B.

Inaudible Votes. Any member present who does not vote in an audible voice
shall be recorded as voting "aye". A member may abstain from voting only if the
member has recused himself or herself from participating due to a conflict of
interest under Government Code Section 87100 and following, in which case the
member shall not be present in the meeting room during the discussion and action
on the item.

C.

Quorum. A quorum for the transaction of business shall exist only as long as a
majority of the GSPAC members are present. For purposes of this Bylaw,
"majority of the members" means a majority (13) of the authorized positions,
whether or not all of the positions have been filled by the Board of Directors.

D.

Number of Votes Required for Action. No action or recommendation of the
GSPAC shall be valid and binding unless a quorum is present and the action is
approved by a two-thirds vote of the members actually present at the meeting.
Each member shall have one vote. No votes may be cast by proxy. Tie votes
shall be considered as denial of the motion.

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3
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IX.

E.

Voting Affected by Conflict of Interest. As a general rule, no member shall
participate as a member in any discussion or voting if to do so would constitute a
conflict of interest. However, if a quorum cannot be achieved or the required
number of affirmative votes for action obtained because conflicts of interest exist
that prevent members having such conflicts from discussing or voting on the
matter, and the conflicts are such that an insufficient number of non-conflicted
members will be available to vote at a later date even if the matter is continued,
then the matter shall not be continued and a sufficient number of members having
conflicts of interest, selected by lot, shall be allowed to participate to provide
enough votes for the GSPAC to form a quorum and take affirmative action.

F.

Motion to Reconsider. The GSPAC may reconsider a matter during the meeting
at which the vote was taken, provided all members who were present when the
matter was discussed and voted upon are still present and provided further that the
motion to reconsider is made by a member who voted with the prevailing side. A
motion for reconsideration shall have precedence over every motion except a
motion to adjourn. A final vote on any matter may also be placed on the agenda
for reconsideration by the GSPAC upon motion of any member at any later
meeting. When the GSPAC approves a motion for reconsideration, the GSPAC
may, in its discretion, reconsider the matter immediately or at a later date.

SUBCOMMITTEES.
Ad Hoc Subcommittees. The GSPAC hereby authorizes the creation of ad hoc
subcommittees on special subjects from time to time so that GSPAC members having the
necessary expertise to conduct field, plan or other specialized reviews, or to investigate,
observe, review, or otherwise study and report back their observations and conclusions to
the full GSPAC for possible further action. When creating such ad hoc committees, the
GSPAC shall specify the subject to be investigated and time to report, and shall appoint
those GSPAC members who will serve on the ad hoc subcommittee.
Residents of the County with special expertise or interest who are not members of the
GSPAC may be appointed to the subcommittee, but in no instance may the number of
non-members exceed the number of GSPAC members on the subcommittee. The number
of GSPAC members appointed to any particular ad hoc committee shall be less than the
number of members required to constitute a quorum of the full GSPAC. Upon
presentation of its report to the full GSPAC, each such ad hoc subcommittee shall cease
to exist. Ad hoc subcommittees created pursuant to this subsection shall not be subject to
the Brown Act.

X.

CHANGES TO BYLAWS
A.

Adoption. Approval by the Board of Directors of the NCGSA shall be required
to adopt changes to these Bylaws.

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3
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B.

Amendments. These Bylaws may be amended or repealed and new Bylaws
adopted by the vote of two-thirds (2/3) of the GSPAC at any regular or special
meeting, subject to approval by the NCGSA. Any member of the GSPAC may
propose amendments to the Bylaws. Written notice of any proposed amendments
must be sent to GSPAC members at least fourteen (14) days prior to the meeting
at which the proposed amendments will be voted upon.

Cc/d/GSA/GSPAC/Bylaws Reso AATF-6-3
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RESOLUTION NO.
RESOLUTION OF THE BOARD OF DIRECTORS OF THE NAPA
COUNTY GROUNDWATER SUSTAINABILITY AGENCY, APPROVING
CREATION OF THE GROUNDWATER SUSTAINABILITY PLAN
ADVISORY COMMITTEE
WHEREAS, the Napa County Board of Supervisors adopted Resolution 2019-152 on
December 17, 2019 electing to form the Napa County Groundwater Sustainability Agency
(NCGSA) to undertake sustainable groundwater management of the Napa Valley Subbasin; and
WHEREAS, the Board of Supervisors serves as the Board of Directors for the NCGSA
which has those powers set forth in California Water Code Section 10725 and following; and
WHEREAS, on June 9, 2020 by Resolution 2020-04, the Board established the
Groundwater Sustainable Plan Advisory Committee (GSPAC), an ad hoc advisory committee
representative of various stakeholders, public agencies industry groups, and beneficial users of
groundwater within the Subbasin to complement the work of agency staff and technical experts
in developing the Groundwater Sustainability Plan (GSP); and
WHEREAS, the bylaws were amended by the Board of Directors on October 6, 2020, to
clarify the composition of the GSPAC, as contained in adopted Resolution 2020-06; and
WHEREAS, the schedule for developing a recommended GSP has been delayed due to a
series of emergencies, including two wildfires, the COVID-19 pandemic, and the current
drought, all of which may prevent the GSPAC from submitting a recommended GSP to the
Board of Directors by November 1, 2021, as currently required, and therefore requires
amendment to extend the deadline to November 19, 2021.
NOW, THEREFORE, BE IT RESOLVED, that the Board of Directors hereby amends
the bylaws of the Groundwater Sustainability Advisory Committee as set forth in Exhibit A.
THE FOREGOING RESOLUTION WAS DULY AND REGULARLY
ADOPTED at a regular meeting of the NCGSA Board of Directors, held on the 19th day
of October 2021 by the following vote:
AYES:

DIRECTORS

NOES:

DIRECTORS

ABSTAIN:

DIRECTORS

ABSENT:

DIRECTORS

1

By:
ALFREDO PEDROZA, Chair
Napa County Groundwater Sustainability Agency

APPROVED AS TO FORM
Office of County Counsel
By: Chris R.Y. Apallas
Deputy County Counsel

APPROVED BY THE NCGSA
BOARD OF DIRECTORS
Date:
Processed By:

ATTEST: JOSE LUIS VALDEZ
Clerk of the Board of Directors

By:

Date: October 12, 2021
Deputy Clerk of the Board

Exhibit “A” – Amended Bylaws - Clean
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EXHIBIT “A”
BYLAWS OF THE NCGSA
GROUNDWATER SUSTAINABILITY PLAN ADVISORY COMMITTEE
I.

NAME. The Committee shall be designated the Groundwater Sustainability Plan
Advisory Committee, referred to hereafter as the “GSPAC”.

II.

PURPOSE. The GSPAC is hereby created to advise the NCGSA Board of Directors on
the preparation of a Groundwater Sustainability Plan (GSP), with policies and
recommendations to manage the groundwater within the Napa Valley Groundwater
Subbasin (Subbasin) to ensure its long-term protection and availability. Working with
staff, consultants, and a facilitator in a public forum, the GSPAC shall submit a
recommended GSP to the Napa County Groundwater Sustainability Agency (GSA)
Board of Directors for consideration no later than November 19, 2021.

III.

MEMBERSHIP.
A.

Composition. The GSPAC shall be comprised of a maximum of 25 members,
appointed by the NCGSA Board, as follows:


Four (4) members shall represent the three cities and town located within the
Subbasin (Calistoga, St. Helena, Yountville and Napa);

One (1) member shall represent the Napa Sanitation District;

Two (2) members shall represent legal holders of surface water rights along the
Napa River within the Subbasin;

Two (2) members shall represent owners or operators of legally entitled
groundwater dependent public water systems within the Subbasin;

Two (2) members shall represent the local industry groups representing
agricultural interests, with one member from each group (Coalition Napa Valley, Napa
County Farm Bureau, Napa Valley Grapegrowers, Napa Valley Vintners, and
Winegrowers of Napa County);

Five (5) members shall represent agricultural interests within the Subbasin;

Five (5) members shall represent environmental users of groundwater within the
Subbasin and shall be residents of Napa County;

Two (2) members shall represent disadvantaged communities located within the
Subbasin; and

Two (2) members shall represent the public at large and shall be residents of Napa
County.
B.

Term. The term of office for GSPAC members shall commence upon
appointment by the GSA Board of Directors and end on January 31, 2022. The
term of the Committee may be extended by the Board of Directors at their
discretion.
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IV.

V.

C.

Resignation. Any appointed member may resign by giving written notice to the
GSPAC.

D.

Vacancies. Whenever an unscheduled vacancy occurs, the Board of Directors
shall appoint a new member to fill the vacancy. The term for the incoming
member will be for the remainder of the original term. Notwithstanding Section 3
of Resolution 2020-04, the Board of Directors may directly appoint the successor
nominee of a public agency or industry group representative whenever a vacancy
occurs by a representative of one of these agencies or groups.

E.

Attendance. Committee members are expected to attend all regular meetings.
Members shall notify the Chair or Secretary of any expected absence by 5:00 p.m.
of the day prior to the meeting. Any member of the GSPAC who has two (2) or
more unexcused absences shall have their appointment reviewed by the GSPAC,
with possible recommendation to the Board of Directors for continuation or
removal from the GSPAC. Excused absences will be determined by the Chair.

F.

Compensation. Members of the GSPAC shall serve without compensation and
shall not receive reimbursement for any expenses incurred while conducting
official business.

G.

Authority to Bind. No member of the GSPAC shall have any power or authority
to bind the GSPAC by any contract, to pledge its credit, or to render it liable for
any purpose in any amount.

OFFICERS. The officers of the GSPAC shall be the Chair, Vice-Chair and Secretary,
chosen as follows:
A.

Time of Election. At the first organizational meeting, the members of the
GSPAC shall elect the Chair and Vice-Chair from among their members. The
Secretary shall be an employee or consultant of Napa County designated from
time to time by the Napa County Director of Planning, Building, and
Environmental Services to perform the functions of Secretary described in these
Bylaws.

B.

Term. The Chair and Vice-Chair nominated and elected at the initial meeting of
the GSPAC shall begin their terms of office immediately upon election.
Thereafter, the officers shall be nominated and elected in January of each year,
beginning with 2021 and shall serve until their successors are elected and assume
office. If the office of Chair becomes vacant during the term, the Vice-Chair shall
become Chair. Vacancy in the office of Vice-Chair during the term shall be filled
by election to serve the remainder of the term.

DUTIES.
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A.

Duties of the Chair and Vice-Chair. The Chair, or the Vice Chair in the
absence of the Chair, shall:
1. Act as the presiding officer of the GSPAC and in that capacity shall preserve
order and decorum;
2. Convene and adjourn meetings;
3. Call for roll and confirm determination of a quorum;
4. Decide questions of order subject to being overruled by a two-thirds vote;
5. Team with the GSPAC Facilitator to maintain a collegial and constructive
tone and reinforce work in the pursuit of the GSPAC’s Purpose;
6. Team with the Facilitator and staff to develop and finalize the meeting
agenda;
7. Turn meetings over to the Facilitator to guide and manage the discussion;
8. Work with the Facilitator to elicit proposals and refinements of proposals;
9. Make requests to the Secretary as to information needs;
10. Team with the Facilitator to summarize conclusions and recommendations;
and
11. Perform such other duties as are required by these Bylaws, the resolution(s) of
the Napa County GSA creating and/or modifying the composition and purpose
of the GSPAC, or by vote of the GSPAC. The Chair shall have all the rights
and duties enjoyed by any other member of the GSPAC, including the right to
make and second motions.

B.

Duties of the GSPAC Members. Members appointed to the GSPAC shall:
1. Review and comment on materials and documents provided;
2. May make suggestions and draft and refine proposals;
3. May request data and analysis to inform deliberations in support of the
GSPAC’s purpose;
4. May pose clarifying questions to consulting technical presenters or agency
staff;
5. Propose topics for informational briefings and discussion for inclusion on
future agendas; and
6. Be encouraged to not lobby, in their capacity as GSPAC members, the
NCGSA Board of Directors or any State agency for any recommendations or
opinions which do not reflect a majority’s valid and binding action taken
pursuant to Section VIII D.

C.

Duties of the GSPAC Secretary. The Secretary of the GSPAC shall:
1. In coordination with the Facilitator and consultant(s), organize, prepare for,
and schedule meetings;
2. In consultation with the Chair and Facilitator, develop and distribute draft
agendas;
3. Support the work of the GSPAC, as requested by the Chair; and
5. During discussion, may identify points that may lie outside the GSPAC’s
purpose, or point out County operations, policies, plans or ordinances for
clarity, modification or consistency.
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D.
Duties of the GSA Consultants. The GSA’s Consultants supporting the
development of the GSP and the Purpose of the GSPAC shall:
1. Prepare documents to be provided to GSPAC as requested by the Secretary;
2. Conduct research, scientific inquiry and advice as requested;
3. Shall respond to GSPAC Members’ clarifying questions as framed by the
Facilitator; and
4. Shall vet GSPAC recommendations for engineering validity.
E.

VI.

Duties of the GSPAC Facilitator. The Facilitator of the GSPAC shall:
1. Work closely with the Chair and Secretary in all aspects of meeting
preparation and execution;
2. Guide and oversee discussions and manage GSPAC Member involvement,
including conferring with members between meetings as appropriate;
3. Work with the Chair to ensure consistent application of the Committee ground
rules and bylaws;
4. Work with the Chair to recognize members in the queue who wish to speak;
5. Summarize and restate members’ comments as appropriate; clarify the basis
of member statements;
6. Identify and clarify topics of agreement, areas of divergence and uncertainty,
strive to narrow areas of disagreement, and identify areas in need of further
information or analysis;
7. Frame straw votes to test preferences and track progress toward emerging
agreement;
8. May suggest solutions to bridge and reconcile divergent proposals, and
9. Support the Chair, Secretary, consultant(s) and staff in reporting back to the
GSA.

MEETINGS
A.

Date and Location of Regular GSPAC Meetings. Regular meetings of the
GSPAC shall be held every month as shown on a calendar which the GSPAC
shall adopt at its first meeting of each calendar year. Notwithstanding the
foregoing, any regularly scheduled meeting of the GSPAC may be canceled by
majority vote of the GSPAC or, for lack of business or a quorum, by the Chair or
Secretary. Meetings shall be held in the Napa County Board of Supervisors
Chambers at the Napa County Administration Building.

B.

Time of Regular GSPAC Meetings. Regular meetings of the GSPAC shall
commence at 1:30 p.m. and continue until all agendized business is concluded
unless adjourned earlier on motion of the GSPAC for any reason or by the Chair
or Secretary for lack of a quorum or unavailability of a meeting location due to an
emergency.

C.

Emergency GSPAC Meetings. Emergency meetings of the GSPAC shall be
called in conformance with the provisions of the Brown Act (Government Code
Section 54950 and following).
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D.

Special GSPAC Meetings. Special meetings of the GSPAC shall be called in
conformance with the provisions of the Brown Act, including 24 hour notice of
the meeting posted at the regular meeting location, and in those local newspapers
that have requested to be informed of GSPAC meetings.

E.

Agendas. The Secretary shall prepare, post, and otherwise give notice of the
agenda for each meeting of the GSPAC in accordance with the requirements of
the Brown Act. No matter may be considered or acted upon unless it is included
on the posted agenda or a supplemental agenda. If not so included, questions or
comments regarding the item shall be limited to the scope permitted for "public
comment" under the Brown Act. Supplemental agendas will be prepared and
considered by the GSPAC only under the following conditions:

F.

VII.

1.

Emergencies. Upon a determination by the GSPAC that an emergency
situation exists, as defined in Section 54956.5 of the Government Code.

2.

Recently Continued Item. The item was properly posted for a prior
meeting of the GSPAC occurring not more than five (5) calendar days
prior to the date action is taken on the item, and at the prior meeting the
item was continued to the meeting at which action is being taken.

Public Access. All meetings of the GSPAC shall be open and accessible to the
general public in accordance with the Ralph M. Brown Act (Government Code
Section 54950, 54950(b), et seq.) and any executive orders issued by the
Governor related to the Brown Act which may be in effect. Opportunity for
public comment will be included in each agenda with individual presentation
being limited to three minutes. The Chair or Committee, by vote, may close the
meeting to the public only if in accordance with the Brown Act.

CONDUCT OF MEETINGS
A.

Order of Business. The regular order of business of the GSPAC shall be:
1.
Call to order.
2.
Approval of the minutes of the previous meeting.
3.
Public comment on unagendized items.
4.
Consideration and action on agenda items.
5.
Adjournment.
In the event public comments exceed ten minutes, the Chair may continue public
comment on unagendized items to the end of the meeting if desired.

B.

Meeting Procedure. Unless otherwise provided by these Bylaws or required by
law, all proceedings before the GSPAC shall be conducted in accordance with the
adopted GSPAC Ground Rules.
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C.

Recording of Meetings. Any meeting of the GSPAC, other than a closed session
permitted under the Brown Act, may be recorded by any person, unless the
GSPAC determines that such recording could constitute a disruption of the
proceedings.

D.

Presentations to the GSPAC. Any person desiring to address the GSPAC shall
be requested, when recognized by the Chair, to give their name and address to
facilitate preparation of the minutes, although no persons shall be denied
recognition or denied the opportunity to speak solely because they decline to state
their names and addresses. The Chair may, in the interest of facilitating the
business of the GSPAC, set in advance of the presentation of public input
reasonable time limits for oral presentations. Persons may submit written
comments in lieu of oral comments if the Chair determines that a reasonable
opportunity for oral presentations has been provided and, in such a case, the
matter may be continued to a later date to allow a reasonable time for such
submittals to occur.

E.

Recordation of GSPAC Official Actions. All official actions or decisions by the
GSPAC shall be entered in the minutes of the GSPAC kept by the Secretary. The
vote tally on every question shall be recorded, except where a roll call vote is
used, the votes of each member of the GSPAC shall be recorded. Only written
action minutes will be maintained; however, electronic recordings may be made
by the Secretary of each meeting of the GSPAC which shall be available to the
public online for inspection. However, the facilitator, in consultation with the
Chair, may elicit expressions of interest on tentative proposals prior to their
introduction as motions for proposed official actions.

VIII. VOTING AND QUORUM
A.

Roll Call Vote. A roll call vote may be required for voting upon any motion of
the GSPAC, at the discretion of the Chair.

B.

Inaudible Votes. Any member present who does not vote in an audible voice
shall be recorded as voting "aye". A member may abstain from voting only if the
member has recused himself or herself from participating due to a conflict of
interest under Government Code Section 87100 and following, in which case the
member shall not be present in the meeting room during the discussion and action
on the item.

C.

Quorum. A quorum for the transaction of business shall exist only as long as a
majority of the GSPAC members are present. For purposes of this Bylaw,
"majority of the members" means a majority (13) of the authorized positions,
whether or not all of the positions have been filled by the Board of Directors.

D.

Number of Votes Required for Action. No action or recommendation of the
GSPAC shall be valid and binding unless a quorum is present and the action is
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approved by a two-thirds vote of the members actually present at the meeting.
Each member shall have one vote. No votes may be cast by proxy. Tie votes
shall be considered as denial of the motion.

IX.

E.

Voting Affected by Conflict of Interest. As a general rule, no member shall
participate as a member in any discussion or voting if to do so would constitute a
conflict of interest. However, if a quorum cannot be achieved or the required
number of affirmative votes for action obtained because conflicts of interest exist
that prevent members having such conflicts from discussing or voting on the
matter, and the conflicts are such that an insufficient number of non-conflicted
members will be available to vote at a later date even if the matter is continued,
then the matter shall not be continued and a sufficient number of members having
conflicts of interest, selected by lot, shall be allowed to participate to provide
enough votes for the GSPAC to form a quorum and take affirmative action.

F.

Motion to Reconsider. The GSPAC may reconsider a matter during the meeting
at which the vote was taken, provided all members who were present when the
matter was discussed and voted upon are still present and provided further that the
motion to reconsider is made by a member who voted with the prevailing side. A
motion for reconsideration shall have precedence over every motion except a
motion to adjourn. A final vote on any matter may also be placed on the agenda
for reconsideration by the GSPAC upon motion of any member at any later
meeting. When the GSPAC approves a motion for reconsideration, the GSPAC
may, in its discretion, reconsider the matter immediately or at a later date.

SUBCOMMITTEES.
Ad Hoc Subcommittees. The GSPAC hereby authorizes the creation of ad hoc
subcommittees on special subjects from time to time so that GSPAC members having the
necessary expertise to conduct field, plan or other specialized reviews, or to investigate,
observe, review, or otherwise study and report back their observations and conclusions to
the full GSPAC for possible further action. When creating such ad hoc committees, the
GSPAC shall specify the subject to be investigated and time to report, and shall appoint
those GSPAC members who will serve on the ad hoc subcommittee.
Residents of the County with special expertise or interest who are not members of the
GSPAC may be appointed to the subcommittee, but in no instance may the number of
non-members exceed the number of GSPAC members on the subcommittee. The number
of GSPAC members appointed to any particular ad hoc committee shall be less than the
number of members required to constitute a quorum of the full GSPAC. Upon
presentation of its report to the full GSPAC, each such ad hoc subcommittee shall cease
to exist. Ad hoc subcommittees created pursuant to this subsection shall not be subject to
the Brown Act.

X.

CHANGES TO BYLAWS
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A.

Adoption. Approval by the Board of Directors of the NCGSA shall be required
to adopt changes to these Bylaws.

B.

Amendments. These Bylaws may be amended or repealed and new Bylaws
adopted by the vote of two-thirds (2/3) of the GSPAC at any regular or special
meeting, subject to approval by the NCGSA. Any member of the GSPAC may
propose amendments to the Bylaws. Written notice of any proposed amendments
must be sent to GSPAC members at least fourteen (14) days prior to the meeting
at which the proposed amendments will be voted upon.
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