Santa Rosa Plain Watershed
Groundwater Management Plan

2014 | Prepared by the Santa Rosa Plain Basin Advisory Panel

SANTA ROSA,
AR S U

..




Development of this Groundwater Management Plan was a collaborative effort. The final version
reflects significant feedback, review, and input from many individuals as listed below. The Staff
would like to expressly thank the Basin Advisory Panel and the Technical Advisory Committee for
their valuable input and time commitment, and would also like to thank the many individuals and
organizations who provided valuable research and reports that have been documented in the
references section. In addition, Staff would like to thank the California Department of Water
Resources for their financial and technical support of this Plan, and the City of Santa Rosa, Rohnert
Park, Sebastopol, Cotati, Town of Windsor, County of Sonoma, Sonoma County Water Agency and the

ACKNOWLEDGEMENTS

California-America Water Company for their generous financial support.

Water Agency Board of Directors:

Susan Gorin, 1st District
David Rabbitt, 2nd District
Shirlee Zane, 3rd District
Mike McGuire, 4th District
Efren Carrillo, 5th District

Santa Rosa Plain Groundwater Management Plan Basin Advisory Panel:

Garrett Broughton (alternate Toni Bertolero), Town of Windsor

Michael Burns, Resident Santa Rosa

Mark Calhoon, Fircrest Mutual Water Company

Elizabeth Cargay, Well Owner & Foothills of Windsor Homeowners Association
Margaret DiGenova, Cal American Water Company

Rue Furch, Sebastopol Water Information Group (SWIG) and Sierra Club

Joe Gaftney, Sonoma County Alliance

Dawna Gallagher, Santa Rosa Plain Well Owner & Clean Water Sonoma Marin
Maureen Geary, Federated Indians of Graton Rancheria

Norman Gilroy, Community Alliance of Family Farmers

Edward Grossi, Sweet Lane Wholesale Nursery

John Guardino, Laguna de Santa Rosa Foundation

Kara Heckert (alternate Valerie Minton), Sonoma Resource Conservation District
Lloyd Iversen, Santa Rosa Plain Well Owner

Jay Jasperse, Sonoma County Water Agency

Bill Keene, Sonoma County Agricultural Preservation & Open Space District
Sue Kelly, City of Sebastopol

Melissa Lema, Western United Dairymen’s Association

John McArthur (alternate Darrin Jenkins), City of Rohnert Park

Gary Mickelson, California Groundwater Association

John Nagle, Sonoma County Winegrape Commission

Curt Nichols, Carlile Macy Landscape Architects and Civil Engineers, for the Construction
Coalition

Jane Nielson, Sonoma County Water Coalition and O.W.L. Foundation

Damien 0’Bid, City of Cotati

Pete Parkinson (retired), County of Sonoma

Daniel Sanchez, North Bay Association of Realtors

Tito Sasaki, Sonoma County Farm Bureau

Rocky Vogler (alternate Jennifer Burke), City of Santa Rosa



Technical Advisory Committee:
e Bob Anderson, United Wine Growers
Garrett Broughton, Town of Windsor
Michael Burns, ESA | Water
Mark Calhoon, Fircrest Mutual Water Company
Kevin Cullinen, Sonoma Resource Conservation District
Brock Dolman, Occidental Arts & Ecology Center
Joe Gaftney, Sonoma County Alliance
Dawna Gallagher, Santa Rosa Plain Well Owner & Clean Water Sonoma Marin
Lloyd Iversen, Santa Rosa Plain Well Owner
Jay Jasperse, Sonoma County Water Agency
Lisa Micheli, Pepperwood Foundation
Gary Mickelson, California Groundwater Association
Jane Nielson, Sonoma County Water Coalition
Matt O’Connor, O’Connor Environmental
Rocky Vogler, City of Santa Rosa

Interested Parties:

In addition to the Panel and Technical Advisory Committee, many members of the community
participated in meetings and attended community forums on a regular basis, contributing to and
reviewing the Groundwater Management Plan.

Staff to the Panel:

Marcus Trotta, Project Manager - Sonoma County Water Agency
Tim Parker, Technical Consultant - Parker Groundwater

Gina Bartlett, Facilitator - Center for Collaborative Policy

Marci DuPraw, Facilitator - Center for Collaborative Policy

Rich Wilson, Facilitator - Center for Collaborative Policy

DWR Staff:
Mark Nordberg - California Department of Water Resources

Prepared by:
Parker Groundwater



EXECUTIVE SUMMARY

Introduction

The Santa Rosa Plain Watershed is a distinctive, ecologically and economically important
hydrologic area of Northern California. The watershed encompasses the largest urban area
in the north coast region of California, world-class agricultural lands, internationally
recognized wetlands, ecosystems, and other natural and recreational resources. Many of its
finest attributes and assets are directly related to its water resources, which includes strong
reliance on groundwater to meet rural domestic, agricultural and urban demands. Trends in
water use, land use, population growth, and climate change indicate that the region’s water
resources will come under increasing stress in the future, requiring careful and thoughtful

monitoring and management.

The Santa Rosa Plain Groundwater
Management Plan (Plan) was
developed through the
collaborative and cooperative
effort of a broadly based, 30-
member Basin Advisory Panel
(Panel). The
diverse stakeholders who live or

Panel includes
work in the Santa Rosa Plain
Watershed. The Plan is intended
to inform and guide local decisions
about groundwater management
in the Santa Rosa Plain Watershed
(Figure ES-1). Its purpose is to
proactively coordinate public and
private groundwater management
efforts and leverage funding
opportunities to maintain a
sustainable, locally-managed,
high-quality groundwater
resource for current and future
users, while sustaining natural
groundwater and surface water
functions.
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Figure Es- 1 - Santa Rosa Plain Groundwater Management Plan Area, Local Jurisdictions and
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What is Groundwater Management? A groundwater management plan provides the
overarching strategy for managing groundwater resources within a groundwater basin. To
accomplish this, the plan integrates activities that affect the balance between groundwater
inflows and outflows within a basin. Groundwater monitoring and management can prevent
or mitigate common problems such as declining or dry wells, salt-water intrusion into fresh
water, falling ground surface elevations (land subsidence), reduced water flows in creeks
and streams, and a loss of water supply flexibility. In the absence of groundwater
management, these problems are more likely to lead to legal conflict or regulatory solutions.
An effective groundwater management plan integrates groundwater and surface water
protection and management with conservation, reuse and enhanced recharge strategies to
increase water supply reliability and sustainability.

Summary of Santa Rosa Plain Groundwater Studies and Key Results

The United States Geological Survey (USGS) has completed a study of the Santa Rosa Plain
groundwater basin in collaboration with the Sonoma County Water Agency (Water Agency),
the cities of Cotati, Rohnert Park, Santa Rosa and Sebastopol, the town of Windsor, the
County of Sonoma, and the California American Water Company. As part of this study, the
USGS developed an innovative computer model (USGS Model) that fully integrates surface
water and groundwater to better understand and manage the Santa Rosa Plain’s water
resources. The study shows that increased groundwater pumping has caused an imbalance
of groundwater inflow and outflow. This imbalance could affect wells, and eventually will
likely reduce flows in creeks and streams, leading to a potential for decline in habitat and
ecosystems.

Rural pumping for residences and agricultural water supply traditionally account for the
majority of groundwater withdrawals, and both these categories increased over the 1976-
2010 study period. Groundwater pumping by public water suppliers in the Plan Area (e.g.
Water Agency and cities) generally increased until 2001 but subsequently declined. The
USGS model shows decreased groundwater levels in response to pumping, which reduced
groundwater contribution to stream flow, groundwater uptake by plants (known as
evapotranspiration), and groundwater storage.

The model also simulates the effects of several potential climate change scenarios on
surface water flows and groundwater supplies. The results indicate a potential for:

e Overall lowering of groundwater levels compared to historic baseline conditions.

o Reduced groundwater contribution to stream flow (also known as baseflow).

e Reduced groundwater evapotranspiration in riparian areas and reduced
groundwater flow to wetlands and springs.

e More infiltration of surface water (stream flow) to groundwater, further reducing
stream baseflow.
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Groundwater Management Authority and Lead Agency

The Plan has been prepared under the authority of the California Water Code (§ 10750 -
10756). The Water Code encourages local public agencies to work cooperatively with
community stakeholders who have an interest in groundwater resources on voluntary
planning for groundwater management and local implementation. Adopting a voluntary
groundwater management plan makes the Santa Rosa Plain eligible for state funding for
groundwater management and other water-related projects and initiatives.

The groundwater management planning process formally started when the Water Agency
convened the Santa Rosa Plain Basin Advisory Panel (Panel) in December 2012. The 30-
member Panel represents a wide variety of stakeholder interests including governmental
(municipal and tribal), business, environmental, and agricultural interests, as well as rural
residential well owners. The Panel formed a Technical Advisory Committee (TAC) to
provide expert advice and peer review on scientific and technical matters related to Plan
development and program implementation. The TAC includes experts from diverse
backgrounds and disciplines, including geology, hydrology, engineering and ecology.

The Water Code requires that every groundwater management plan identify one public
agency as the “lead agency” with overall responsibility for plan implementation. The Panel
selected the Water Agency as the lead agency for the Santa Rosa Plain Groundwater
Management Plan. The Water Agency is a special district that provides wholesale water
supply within Sonoma and Marin Counties. In the Plan Area, the Water Agency provides
wholesale water to the Cities of Cotati, Rohnert Park, and Santa Rosa, the Town of Windsor
and to the California American Water Company. The Agency’s water supply comes
primarily from the Russian River, which is outside the Plan Area.

While the Water Agency is the lead agency, the Basin Advisory Panel (Figure ES-2) —
including its member agencies and organizations—plays a fundamental role in Plan
implementation and future amendments to the Plan (if any). The Panel has guided
development of this Plan and must approve the Plan prior to its adoption by the lead
agency. Neither the Plan, nor any future amendments, can go forward to the lead agency
until Panel members have approved the Plan using the Panel’s collaborative and consensus-
based decision-making process.

SRPGMP-ES ES-3



Jurisdictional Partners Basin Advisory Panel =
City of Cotati Stakeholder = —a’—t'_
City of Rohnert Park Representatives xecution
City of Sebastopol Implement
City of Santa Rosa Manqgement
Town of Windsor Actions to

Meet
Sonoma County Technical Advisory Goals and

Committee Objectives
Technical Experts
and Partners

Sonoma County
Water Agency

Groundwater Management Plan Figure
Implementation Organization Chart ES-2

Figure Es- 2 - Groundwater Management Plan Implementation Organization Chart

Plan Setting and Population

The Santa Rosa Plain Watershed Plan Area is located within Sonoma County, California,
north of San Francisco (Figure ES-1). The Santa Rosa Plain Watershed contains the low-
lying Santa Rosa Plain groundwater subbasin, and portions of other subbasins, surrounded
by upland areas that drain into the Santa Rosa Plain groundwater subbasin. The Plan Area’s
population centers include the cities of Santa Rosa, Rohnert Park, Cotati, Sebastopol, and the
Town of Windsor.

Land Use

Historically, the Plan Area and surrounding mountains contained a mostly rural population,
with agriculture as the main developed land use. By 2010, the Plan Area population had
reached approximately 373,000, comprising about 249,000 people concentrated in the five
main urban areas, and approximately 124,000 residents in the unincorporated area
(primarily rural). The main urban and residential areas and their populations and
economies grew rapidly between 1974 and 1999, with the highest population growth in the
early 1980s. The overall Santa Rosa Plain population, including unincorporated areas, grew
by 29 percent between 1990 and 2000, slowing to just over five percent between 2000 and
2010. Land uses within the Plan Area from 1999 are shown on Figure ES-4.
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Significant land use changes have modified the landscape of the Plan Area, beginning with
its earliest non-native settlers. Most recent primary land use trends have included
urbanizing crop and pasture land and upland forests, and increased grassland conversion to
vineyards. Irrigated agriculture covered 7,298 acres in 1974 and 19,040 acres in 1999, an
increase of 11,742 acres (+160 percent). Converting grassland to irrigated agriculture and
urban land uses has increased both the rate and total amount of stormwater runoff. These
effects tend to increase the “flashiness” (rapid rise and fall) of streamflow, thereby
decreasing groundwater recharge potential.

Figure Es- 3 - Land Use in the Plan
Area

Water Use

Urban communities within the
Plan Area rely on a combination of
surface water imported from the
Russian River and local
groundwater. Most municipal
(city) water users depend on
imported Russian River water,
supplemented by local
groundwater. Smaller  public
supply systems and rural
residential and agricultural water
users rely primarily on
groundwater. Other local sources
of water include surface water
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ettt Plan Area, delivering wholesale
water to contracting cities and water districts in Sonoma and Marin counties. The Water
Agency's primary water source (typically around 95%) is the Russian River. This water is
imported from outside the Plan Area and piped to retail customers by the contracting cities
and water districts. Groundwater, drawn from three Water Agency wells in the Santa Rosa
Plain groundwater subbasin, is a supplemental supply source. The Water Agency’s
contractors within the Plan Area (Cities of Cotati, Rohnert Park, Santa Rosa, Town of
Windsor, and the California American Water Company) also use or intend to use local
groundwater to varying degrees for supplementing Water Agency deliveries. The City of
Sebastopol relies solely on groundwater produced from wells within its City boundaries.
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Small water systems supply water for a wide variety of uses, including rural businesses,
residences and schools, mobile home parks, and small-unincorporated communities. Mutual
water companies or other private entities own most of the water systems, although a few
are operated by special districts. Approximately 26 mutual water companies in the Plan
Area provide water to an estimated 2010 population of 3,900. Most of the mutual water
companies rely solely on groundwater to meet demands.

Water for agricultural irrigation and rural residences in the Plan Area is primarily drawn
from local groundwater. Pumping volumes from these private domestic and agricultural
wells is not reported, and can only be estimated. Total rural pumpage in the Plan Area is
estimated at 82 percent of the total pumpage on average since 1975, with rural domestic
pumpage estimated at 50 percent and agricultural estimated at 32 percent, respectively.

USGS Conceptual Model of Surface Water and Groundwater Movement

The United States Geological Survey (USGS) has developed a hydrologic conceptual model of
the Santa Rosa Plain Watershed (Figure ES-4). The conceptual model is an interpretation of
water movement in a watershed, including the physical processes and mechanisms,
boundary conditions, hydrogeologic framework, surface water and groundwater inflows,
lateral and vertical groundwater movement, and outflows. The conceptual model also
shows surface water and groundwater interconnections. This hydrologic conceptual model
is the basis for a computer model that simulates surface water and groundwater flows and
interactions.

Figure Es- 4 -
Conceptual Model of
Surface Water and
Groundwater
Movement
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Much of the Plan Area boundary is a no-flow boundary, meaning that horizontal
groundwater flow areas across the boundary are limited by relatively impermeable bedrock
or hydrologic divides. Along some parts of the Plan Area boundary, however, groundwater
flows relatively freely to and from the adjoining area. Figure ES-4 shows both Plan Area no-
flow and flow boundaries as presently defined. The position and character of groundwater
flow boundaries can vary as groundwater levels change over time.

The aquifer system contains both shallow and deeper groundwater-storing aquifers. The
aquifer system sits above low permeability bedrock, which inhibits downward groundwater
flow. The aquifer system’s upper boundary is the land surface, including plant canopies.
Rainfall, irrigation and surface water all recharge the aquifer from the surface. Outflows
from the aquifer include groundwater pumping, evapotranspiration (plant uptake) and
discharges to surface water including springs, wetlands, ponds and lakes, or rivers and
streams. Faults in the Plan Area are major geologic features (Figure ES-4), with some fault
segments acting as barriers to groundwater flow and others creating conduits for upward
groundwater flow.

The Plan Area contains four principal water-bearing aquifer units (aquifers): Glen Ellen
Formation, Wilson Grove Formation, Petaluma Formation, and Sonoma Volcanics. Each of
the units has distinct aquifer properties that control how groundwater moves through
them, such as zones of sands and gravels, or broken volcanic zones, that are porous and
permeable enough to hold and convey substantial water volumes.

Rainfall is the main source of water inflow and groundwater recharge in the Plan Area.
Average annual rainfall is approximately 40 inches, amounting to more than 560,000 acre-
feet per year distributed across the entire 167,400 acre Plan Area. Precipitation is greatest
(42 to 57 inches per year) in the Mayacamas and Sonoma Mountains on the east side of the
Plan Area, and lowest (averaging 30 inches per year) in the central lowlands.

Mark West Creek, Santa Rosa Creek and Matanzas Creek are the major streams that drain
the Plan Area, flowing generally from east to west. All these streams originate in the
Mayacamas Mountains and have spring-fed flows, so they flow year-round (perennially)
through much of the higher elevations. The Laguna de Santa Rosa originates in the southern
Plan Area, and is perennial along most of its course.

Groundwater generally flows from both the east and west sides of the Plan Area towards
the Laguna de Santa Rosa, along the western edge of the Santa Rosa Plain. As groundwater
moves from east to west, dissolved salt and mineral concentrations tend to increase due to
interaction with the native rock and human inputs, including septic tank discharges and
agricultural irrigation. Vertical groundwater movement and recharge in the central Plan
Area appear limited by low permeability clay in the Glen Ellen and Petaluma Formations.
The low permeability clay deposits also confine deeper aquifers.
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Groundwater exits the Plan Area through wells, discharge to the Laguna de Santa Rosa, or as
subsurface flow to some adjoining basins. In addition, surface outflows include
evapotranspiration and streams, mostly as discharges from Mark West Creek to the Russian
River drainage, estimated at approximately 192,000 acre-feet per year. Outflows also
include wastewater exports to The Geysers, a geothermal power generation complex in
Northern Sonoma County.

Groundwater Model and Water Budget

The USGS has developed a state-of-the-art computer model for the Santa Rosa Plain
Watershed area that couples surface water with groundwater flows. The model, called
GSFLOW, is a tool for simulating different future water supply scenarios, as land uses and
climate conditions change, to improve water supply planning and management. The model’s
watershed component simulates rainfall and surface flow used by vegetation, and water
moving through the soil zone into groundwater. The model’s groundwater component
simulates the flow of groundwater under the soil zone and its connection to surface water
flow in streams. In combination, the two model components estimate the overall surface
water and groundwater water budget for the Plan Area, and suggest how climate changes
may affect surface water and groundwater flows as well as future water uses.

The model simulated an average groundwater budget for the Plan Area from 1976 to 2010.
Like a household budget, a groundwater budget shows the amounts and sources of
groundwater coming into the Plan Area (known as inflow or recharge) and leaving the Plan
Area (known as outflow or discharge). Most importantly, the budget shows the balance
between inflows and outflows. The model results indicate the following for the 1976 to
2010 study period:

o Rainfall percolation and streambed infiltration together recharged an estimated
73,000 acre-feet per year of groundwater, accounting for over 90 percent of total
groundwater inflow on average.

e Overall, streams are a net source of groundwater recharge. That is, over the entire
watershed, more surface water was lost to groundwater (known as a losing stream
reach) than was gained by groundwater flowing into streams (known as a gaining
stream).

e Groundwater pumping increased from a long-term average of 36,000 acre-feet per
year (1976-2010) to an estimated 42,000 acre-feet per year between 2004 and
2010. The increase is mainly attributed to increased rural pumping.

e From 1976 to 2010, 120,000 acre-feet were lost from overall groundwater storage,
or an average of roughly 3,300 acre-feet per year.

Thus, increased pumping has reduced the total amount of groundwater in storage across
the Plan Area, and groundwater levels have declined slightly — although the estimated
storage loss is only a small percentage of both total groundwater storage and the long-term
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average recharge rate. However, because groundwater helps support stream flows, even
slight declines in groundwater levels may result in decreased stream flows overall, with
associated ecosystems and habitat decline.

The model also examined the potential impacts of four climate change scenarios on the Plan
Area, including the effects of two different global climate change models, combined with
both higher and lower greenhouse gas emission scenarios. General results of all four climate
change simulations include an overall lowering of groundwater levels, reduced baseflow in
streams, reduced evapotranspiration and reduced groundwater discharge to wetlands and
springs. Declining groundwater levels also result in additional losing stream reaches,
further reducing streamflow as larger quantities of surface water sinks into the ground.

Current Management & Planning Efforts

Current groundwater resource management and planning efforts within the Plan Area are
conducted by various local, state and federal agencies, as well as individual organizations
and stakeholder groups. These efforts include regulatory and non-regulatory planning,
management and monitoring. The Plan aims to support, enhance and improve coordination
of these efforts.

Water supply planning is coordinated through the North Coast Integrated Regional Water
Management Plan, Urban Water Management Plans prepared by urban water suppliers
every five years, a Water Supply Strategies Action Plan prepared by the Water Agency, and
other activities.

Water conservation programs in the Plan Area are implemented by a number of regional
and local efforts to help meet the statewide goal of reducing per capita water use 20 percent
by 2020, with an interim goal of a 10 percent reduction by 2015. This includes the Sonoma-
Marin Saving Water Partnership, water efficient landscape ordinances in each city and the
County, and resources for implementing rural and agricultural water conservation.

Water reuse currently occurs at many scales throughout the Plan Area, including programs
for distributing large-scale, highly treated municipal recycled water. Examples include the
Santa Rosa Subregional Water Reuse System (Subregional System), small-scale winery
water reuse systems, and graywater systems installed by individual property owners.

Stormwater management activities in the Plan Area are implemented in a variety of
approaches to reduce pollutants in stormwater and better protect local waterways. The
Water Agency, Sonoma County, and City of Santa Rosa are co-permittees under a municipal
stormwater permit, which incorporates public outreach, monitoring and detection, and
good housekeeping as key elements.

SRPGMP-ES ES-9



Water quality programs within the Plan Area largely derive from the state’s Porter-Cologne
Act, which gives responsibility for protecting and enhancing California’s surface water and
groundwater quality to the State Water Resources Control Board (SWRCB) and nine
Regional Water Quality Control Boards. For example, the 2013 Santa Rosa Plain Salt and
Nutrient Management Plan, required under the SWRCB Recycled Water Policy of 2009,
identifies salt and nutrient sources, the potential for impacts to groundwater from excess
amounts, and a long-term monitoring plan.

Well Permitting is conducted by the Sonoma County Permit and Resource Management
Department (PRMD), the responsible local agency within the unincorporated areas of the
Plan Area. Permits are issued under the County’s Well Ordinance, which ensures that new
water wells are built to appropriate standards to avoid groundwater contamination and
provide a safe water supply. PRMD also reviews all major development proposals within
unincorporated areas that will rely on wells for water supply.

Monitoring of both groundwater levels and groundwater quality is conducted by numerous
organizations, including: the State Department of Water Resources (DWR), the Water
Agency, Cities of Cotati, Rohnert Park, Santa Rosa, and Sebastopol; Town of Windsor,
California American Water Company, Sonoma State University, and small mutual water
systems. PRMD also collects groundwater level data on certain commercial and high-
capacity water wells.

Land Use Planning activities are conducted by each city and by the County. Land use plans
directly or indirectly link with water supply and groundwater management. The County and
all the cities develop and adopt comprehensive general plans to guide future local
development, as required by California law.

Plan Goal, Basin Management Objectives and Management Components

Early in the planning process, the Panel identified the goal for the Santa Rosa Plain
Groundwater Management Plan. The Plan’s goal is for a balanced group of stakeholders to
locally manage and protect groundwater resources through non-regulatory measures
to support all beneficial uses, including human, agriculture, and ecosystems, in an
environmentally sound, economical, and equitable manner for present and future
generations.

The Panel established eighteen Basin Management Objectives, also known as BMOs, that are
the measurable accomplishments necessary to meet the overall goal. The Plan also includes
management actions to achieve the BMOs. Panel members developed the BMOs and
management actions through an iterative and collaborative process, including outreach to
the community and stakeholder constituencies for input and feedback. The BMOs and
management actions are grouped into seven management components, described below.
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Management Component #1: Stakeholder Involvement and Public Awareness

A successful Groundwater Management Plan requires the cooperation and participation of a

variety of stakeholders. In fact, broad participation is required under the California Water

Code. The Plan calls for continuing participation by the stakeholder Panel to disseminate

educational information and improve public and stakeholder awareness of water supplies

and management issues. The Panel will also help secure local support of the plan, and

continue its collaborative and inclusive process for addressing future challenges during
program implementation. All Panel meetings are open to the public.

Basin Management Objectives Actions to Meet Objectives

BMO-1 Public information accessibility and
forums

BMO-2 Increase public water awareness

Involve the public

Hold regular Advisory Group
meetings

Inform stakeholders & Public
Agencies

Develop partnerships & coordinate
programs, projects & actions

Management Component #2: Monitoring & Modeling Program

The Panel has identified monitoring and modeling as key tools for assessing Plan Area

water resources and proposed projects, and planning for various climate scenarios. The

Plan will provide consistent and ongoing comprehensive monitoring programs, data

collection and management, and analytical tools.

Basin Management Objectives Actions to Meet Objectives

BMO-3 Maintain and protect groundwater
elevations

BMO-4 Maintain and protect surface water-
groundwater interaction

BMO-5 Maintain and protect water quality

BMO-6 Protect against land subsidence

BMO-7 Monitor rainfall

BMO-8 Maintain and update the USGS Model

Monitor groundwater levels
Monitor groundwater quality
Monitor land subsidence

Monitor interaction of surface water
and groundwater

Monitor hydrometeorological
conditions

Maintain monitoring and reporting
protocols

Manage and analyze data

Model groundwater conditions
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Management Component #3: Groundwater Protection

Protecting groundwater quantity and quality for future beneficial uses is essential
Improperly located or conducted land use activities can degrade water quality and
constructed hardscapes (roofs and pavements) can impede percolation and increase runoff.
The Plan aims to implement actions to protect groundwater.

Basin Management Objectives Actions to Meet Objectives

BMO-9 Recharge area protection e Maintain groundwater levels

e Prevent adverse interactions
between surface water and
groundwater

e Ensure proper well construction,
maintenance, protection,

. abandonment and destruction

BMO-10 Wells and groundwater protection

e Map and protect groundwater

recharge areas

e Evaluate distribution and
remediation of contaminated
groundwater

e Identify and provide information to
the public on groundwater
protection

Management Component #4: Increase Water Conservation and Efficiency

The Plan emphasizes improved water conservation and water and energy efficiency
practices and approaches, which contribute substantially to reducing water demands and
wastewater volumes, thus increasing water supply reliability.

Basin Management Objectives Actions to Meet Objectives
BMO-11 Increase water conservation & e Continue and increase Best
efficiency Management Practices (BMPs) for

urban water conservation
e Voluntary water conservation BMPs
for unincorporated areas
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Management Component #5: Increase Groundwater Recharge

To ensure a long-term, viable and sustainable supply of groundwater, the Plan seeks to
increase the amount of groundwater recharge (“managed aquifer recharge”) in the Plan
Area over the long term. Managed aquifer recharge can be accomplished through a number
of options that would entail site-specific studies and build on the previously completed
Groundwater Banking Feasibility Study (2013), and Stormwater
Management/Groundwater Recharge Scoping Study (2012).

Basin Management Objectives Actions to Meet Objectives

BMO-12 Recharge enhancement e Implement pilot-scale and full-scale
recharge projects and studies

e Surface Water use in lieu of
groundwater

e Low Impact Development in new
construction

Management Component #6: Increase Water Reuse

The Plan recognizes appropriately-sited water reuse (i.e., treated recycled wastewater) as
an important tool for reducing irrigation demands on groundwater. Recycled water is
already applied throughout the Plan Area, ranging from large-scale municipal recycled
water programs to individual graywater systems. The Plan aims to promote as much
responsible reuse of water as possible.

Basin Management Objectives Actions to Meet Objectives

BMO-13 Increase water reuse e Increase recycled water for
agricultural irrigation where
appropriate

e Increase recycled water for
landscape irrigation where
appropriate

e Promote graywater for domestic
landscape irrigation

Management Component #7: Integrated Groundwater Management

Integrated water planning and management recognizes the connections between
groundwater and all watershed components, including rivers, wetlands, forests and other
ecosystems, surface water, and groundwater users. Integrated groundwater management
considers the effect of groundwater use on surface waters, land uses, and the natural
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ecosystems in a changing climate, as well as considering how surface water changes may
impact groundwater supplies.

Basin Management Objectives Actions to Meet Objectives

BMO-14 Interagency coordination and e Coordinate groundwater

partnerships management and land use planning

e Monitor and track UWMP progress

BMO-15 Conjunctive management and incorporate revisions into plan
updates

BMO-16 Water-Land use planning * Incorporate multi-agency and
organization integration into the
Plan

BMO-17 Urban-Rural shared stewardship Plan for climate ch
o an for climate change

e Encourage multi-benefit actions and

BMO-18 Climate change planning activities

Groundwater Management Plan Implementation

Plan Implementation is structured to encourage an open, collaborative and cooperative
process for groundwater management activities, and to maximize coordination of the many
future actions envisioned by the Panel. Studies, projects, and programs conducted under the
Plan may be implemented by one or more lead agencies (the Water Agency or other
agencies), following input or guidance from the Panel and a supporting Technical Advisory
Committee (Figure ES-2).

Plan Funding

Funding for Plan implementation is anticipated from a variety of sources, including the
Water Agency, member agencies, state or federal grant programs, and partnerships at the
local, state, and federal level. Panel member organizations may also provide in-kind
services. Stakeholder Involvement and the Monitoring Program form the Plan’s foundation;
these are required Plan components under the Water Code and a prerequisite for accessing
state funds for groundwater projects.

The Groundwater Protection, Water Conservation, Increase Groundwater Recharge, Water
Reuse, and Integrated Water Planning Management components contain many more
planned, but unfunded, actions that will require additional study, data collection, feasibility
analysis and design before funding can be obtained. Implementation of many of these
actions, including groundwater banking and stormwater recharge, is probably a minimum
of 3 to 5 years in the future, dependent on funding.
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Annual Plan Review, Future Implementation and Public Reporting

The Santa Rosa Plain Groundwater Management Plan and its implementation will shape the
area’s future water supply reliability through an integrated, local, non-regulatory approach
to managing groundwater. The eighteen Basin Management Objectives listed above and
their accompanying actions have been designed to encourage wide-ranging management
activities to proactively and sustainably manage the Santa Rosa Plain’s groundwater.

The Plan is a living document that will continually evolve as more information about Santa
Rosa Plain Watershed water resources and hydrogeology becomes available. Over time, the
Water Agency or Panel may identify additional actions as the Panel continues to evaluate
whether the actions are meeting the overall Plan Goal and objectives. The Water Agency will
publish annual progress reports to summarize Plan implementation and the groundwater
conditions in the Plan Area.

The success of this Plan for the long term will depend on continued participation and
involvement of the Plan Area community, as represented by Panel members and the
interested public.
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ABBREVIATIONS AND ACRONYMS

AB Assembly Bill

AF Acre-feet

Water Agency Sonoma County Water Agency
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Center Center for Collaborative Policy, California State University,
Sacramento

Cotati City of Cotati

CPUC California Public Utilities Commission

CUwWCC California Urban Water Conservation Council

DPH California Department of Public Health

DWR California Department of Water Resources

DWSAP Drinking Water Source Assessment and Protection

EIR Environmental Impact Report

ESA Endangered Species Act

ft bgs feet below ground surface

GAMA California Groundwater Ambient Monitoring and Assessment

GIS Geographic Information System

gpm Gallons per minute

GPS Global Positioning System
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LID Low Impact Development

LUST Leaking Underground Storage Tank
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MOU Memorandum of Understanding

ug/L Micrograms per liter
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NHD National Hydrography Dataset

Panel Basin Advisory Panel
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PCA Potential contaminating activities

pH Measure of hydrogen ion activity

Plan Santa Rosa Plain Groundwater Management Plan
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Plan Area Area of the Santa Rosa Plain Groundwater Management Plan

PPCP Pharmaceuticals and personal care products

PRMD Sonoma County Permit & Resource Management Department
Program Groundwater Management Program

PS-INSAR Permanent Scattering Interferometric Synthetic Aperture Radar
RCD Southern Sonoma County Resource Conservation District
Rohnert Park City of Rohnert Park

RWQCB Regional Water Quality Control Board

Santa Rosa City of Santa Rosa

SB Senate Bill

Sebastopol City of Sebastopol

SIR Scientific Investigations Report

SOP Standard Operating Procedure

SRP Santa Rosa Plain

SRPW Santa Rosa Plain Watershed

SSURGO Soil Survey Geographic

Subregional System  Santa Rosa Subregional Water Reuse System

SWRCB State Water Resources Control Board

TAC Technical Advisory Committee

TDS Total dissolved solids

TMDL Total maximum daily load

TOT Time-of-travel

ULFT Ultra-low-flow toilet

USGS United States Geological Survey

UWMP Urban Water Management Plan

VoC Volatile Organic Compound

Water Code California Water Code

Windsor Town of Windsor
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1.0 INTRODUCTION AND PURPOSE

The Santa Rosa Plain Watershed (also recognized locally as the Laguna de Santa
Rosa Watershed) is a distinctive, ecologically and economically important
hydrologic area of northern California (Figure 1-1). The watershed encompasses the
largest urban area in the north coast region of California, world-class agricultural
lands, internationally recognized wetlands, ecosystems, and other natural and
recreational resources. Many of its finest attributes and assets are directly related to
its water resources, which includes strong reliance on groundwater to meet rural
domestic, agricultural and urban demands. Trends in water use, land use,
population growth and climate change indicate that the region’s water resources
will come under increasing stress in the future, requiring careful and thoughtful
monitoring and management.

The Santa Rosa Plain Groundwater Management Plan (Plan) was developed by a
broadly based, 28-member Basin Advisory Panel through a collaborative and
cooperative effort (Section 1.7). The Panel includes diverse stakeholders who live or
work in the Santa Rosa Plain Watershed (SRPW). The Plan is intended to inform and
guide local decisions about groundwater management in the SRPW (Figure 1-2). Its
purpose is to proactively coordinate public and private groundwater management
efforts and leverage funding opportunities to maintain a sustainable, locally-
managed, high-quality groundwater resource for current and future users, while
sustaining natural groundwater and surface water functions.

What Is Groundwater Management?

A groundwater management plan provides the overarching strategy for managing
groundwater resources within a groundwater basin. To accomplish this, a plan
integrates activities that affect the balance between groundwater inflows and
outflows within a basin. Groundwater monitoring and management can prevent or
mitigate common problems such as declining or dry wells, salt-water intrusion into
fresh water, falling ground surface elevations (land subsidence), reduced water
flows in creeks and streams, and a loss of water supply flexibility. In the absence of
groundwater management, these problems are more likely to lead to legal conflict
or regulatory solutions. An effective groundwater management plan integrates
groundwater and surface water protection and management with conservation,
reuse and enhanced recharge strategies to increase water supply reliability and
sustainability.

1.1  PLANVISION

The vision of this Plan is to preserve high abundance and quality of SRPW
groundwater resources for generations to come. This Plan identifies a series of
actions our community can collectively implement to protect and enhance the

SRPGMP 1-1 2014



LB i
123°00"W =

i Mehddc_'ino Count

Ty "{Qovér&a

~ Sonoma Cotinty

L] 7 o
122°300°W

el

Associated and Nearby

1-54 Alexander Valley

[ ] 1-65.01 Santa Rosa Plain
[ ] 1-55.02 Healdsburg Valley

I 1 -55.03 Rincon Valley

l:l 2-1 Petaluma Valley
I:I 2-19 Kenwood Valley

[:I 2-2.02 Sonoma Valley

Groundwater Basins/Subbasins

[77] 1-59 wilson Grove Highlands Formation
l:l 1-60 Lower Russian River Valley

Napa Count 5
7 ' 8
. Rohnert Park %
S R,
Napa :
- v
\ .
| J ‘J‘”C'_" Y ~ i
= — L
. O
J / : (d {d‘ | \\\'\ \\\
y te7- ~Novato i \ )
Li 3 Marin County : { : =y
e 1 y o : ! / X
) [ i =S B - g
{ S \ San Rafa = o) 27
) ™ e o k
Q‘ A | %
(\ \\ \.‘,\}“__-—. r \-.\}H-L‘ :L.:IU." “":m .
X R R N
J‘_:_:_.\Hw\ }) \“‘\ \.\i‘.\\‘l #, B
Do R B
Location of Santa Rosa Plain N e
Watershed and Groundwater ¢ 375 75 15 Miles w £ 9
- L L L L 1 L 1 L L [ 1-1
Basins & Sub-basins I T g

Figure 1-1 Location of Santa Rosa Plain Watershed and Groundwater Basins and Subbasins.

SRPGMP

1-2

2014



& Lj
» MU &
b

o
o~

[

Santa Rosa -
.

s

/ﬂ%ﬁ%@ 7
2

~ PlanAreaand 0 125 25 5 Miles W<(>E Figure
Jurisdictional Boundaries +F———————— T 1-2
Figure 1-2 Plan Area and Jurisdictional Boundaries.
SRPGMP 1-3 2014




reliability of our groundwater resources based on the best science and technology
currently available. The Plan recommends adaptive management of the resource,
such that the Plan itself will be periodically updated as implementation proceeds
and new information is developed regarding resource status and trends and the
effectiveness of specific management actions.

1.2 AUTHORITY TO PREPARE AND IMPLEMENT A PLAN

The Plan has been prepared under the authority of the Groundwater Management
Act, California Water Code (§ 10750 - 10756) originally enacted as Assembly Bill
(AB) 3030 in 1992 to encourage voluntary groundwater management at the local
level (Appendix A). The legislation also provides encouragement for local public
agencies to work cooperatively towards groundwater management and to adopt
formal plans to manage groundwater resources. AB 3030 applies to all groundwater
basins identified in California Department of Water Resources (DWR) Bulletin 118-
2003, except for those already subject to groundwater management, for example, by
a watermaster, pursuant to judgment, decree or adjudication. The 2002 passage of
Senate Bill (SB) 1938 mandated that all water agencies adopt or participate in a
groundwater management plan to be eligible for state funds for groundwater supply
and groundwater quality projects. To continue to be eligible for state funds for
groundwater supply and groundwater quality projects, the 2011 passage of
Assembly Bill 359 mandated that groundwater management plans include recharge
area maps and that these maps be provided to local planning agencies, and that a
resolution to prepare a plan be provided to DWR.

To initiate developing the Plan, the Sonoma County Water Agency (Water Agency)
Board of Directors held a public hearing and adopted a Resolution of Intention on
October 23, 2012 (Appendix B). In accordance with the provisions of Water Code §
10753.4(a), the Plan must be adopted within two years of the Resolution of
Intention adoption. If it is not adopted within that time period a new Resolution of
Intention must be adopted before the Plan may be considered.

1.3 LEAD AGENCY

The Sonoma County Water Agency was selected by a Basin Advisory Panel (Panel -
Section 1.7.1) as the lead agency for the Plan, and is responsible for its
implementation. The Water Agency is a special district that provides wholesale
water supply within Sonoma and Marin Counties. In the Plan Area, it provides
wholesale water to the City of Cotati, City of Rohnert Park, City of Santa Rosa,
California American Water Company, and the Town of Windsor.

As described in detail in Section 5.1, the Water Agency will implement the Plan in a
partnership with a broadly representative group of Santa Rosa Plain (SRP) local
stakeholders. A Basin Advisory Panel (Panel), consisting of 28 stakeholders (Section
1.7), has been formed to provide input to the Water Agency on development and
implementation of the Plan. In addition, a Technical Advisory Committee (TAC) was
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formed to develop technical content of the Plan for consideration by the Panel. Once
the Plan is adopted, the TAC will support the Panel and the Water Agency (see
Section 5.1). The Plan has been prepared through a cooperative effort between
stakeholders of the SRP, people who live or work there and are interested in SRP
groundwater resources.

1.4 PLANAREA

The area subject to this Plan (Plan Area) is the SRPW as shown in Figure 1-1, which

lies within the North Coast Hydrologic Region. The Plan Area encompasses the

entire 262 square mile (167,680 acres) SRPW. The Plan Area includes a surface area

of 160 square miles (102,400 acres) of groundwater basins, subbasins or portions

thereof, as designated by DWR:

e SRP groundwater subbasin 1-55.01 (123 square miles - 78,720 acres).

e Southern portion of the Alexander Valley groundwater basin 1-54 (5 square
miles - 3,200 acres).

¢ Rincon Valley groundwater subbasin 1-55.03 located on the eastern side of the
city of Santa Rosa (9 square miles - 5,760 acres).

e Northern half of the Kenwood Valley groundwater basin 2-19 located along the
eastern boundary of the Plan Area (3 square miles - 1,920 acres).

e Eastern parts of the Wilson Grove Formation Highlands groundwater basin 1-59
located on the western side of the Plan Area (19 square miles - 12,160 acres).

e Eastern portion of the Lower Russian River Valley groundwater basin 1-60 (1
square mile - 640 acres).

The Plan Area also includes 102 square miles (65,280 acres) of upland areas within
the SRPW that are outside of DWR-designated groundwater basins. The upland
areas in the watershed provide concentrated precipitation for the watershed.

1.5 PURPOSE OF THE PLAN

The Panel’s stated goal of the groundwater management program presented in the
Plan is:

To locally manage and protect groundwater resources by a balanced group of
stakeholders through non-regulatory measures to support all beneficial uses,
including human, agriculture, and ecosystems, in an environmentally sound,
economical, and equitable manner for present and future generations.

The purpose of the Plan is to serve as the initial framework for integrating and
developing the many independent management activities required to meet this goal.
An additional purpose of the Plan is compliance with Water Code § 10750 et seq.,
which provides additional incentives and opportunities for program
implementation, including funding.

The Plan satisfies multiple objectives, including:
SRPGMP 1-5 2014



e Bringing together SRPW area stakeholders and initiating a forum to
collaboratively develop and implement a series of actions that will enhance
groundwater resources.

e Summarizing the understanding of the hydrogeology and water balance based
on recent studies by the United States Geological Survey (Nishikawa 2013;
Woolfenden and Nishikawa 2014).

¢ Identifying a specific set of programs and projects for near-term and long-term
implementation to achieve management goals and objectives.

e Providing the framework for implementing future groundwater management
activities.

The Plan consists of the following sections:

Section 1: Introduction and Purpose - This section contains general information
about the Plan, the Lead Agency and the purposes and processes for developing
the Plan.

Section 2: Water Resources Setting - This section provides the current
understanding of surface water supplies, groundwater supplies, recycled water
supplies, water conservation, water facilities, water use and water budget for the
SRPW area.

Section 3: Current Management Efforts - This section presents the water resources
and groundwater management efforts currently being implemented in the Plan
Area.

Section 4: Groundwater Management Plan Goals and Objectives - This section
presents the strategies identified by the Panel for groundwater management
with specific goals and objectives. The goal is a broad principle. The Basin
Management Objectives (BMOs) are the measurable or verifiable
accomplishments that are required to meet the goal.

Section 5: Groundwater Management Plan Components - This section includes
details on the specific actions, projects, and programs that will be implemented.

Section 6: Groundwater Management Plan Implementation - This section presents a
schedule of actions for implementation and future evaluation of this Plan.

Section 7: References - Provides a list of studies and reports referred to in the Plan.

Additional Resources for the reader are provided on the web at:
www.scwa.ca.gov/srgw-references.

1.6 PLAN COMPONENTS

The Plan includes all of the following Water Code required and recommended
components (Table 1-1):
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Table 1-1 Location of Santa Rosa Plain Groundwater Management Plan Components by

Section.

A. Water Code § 10750 et seq., Mandatory Components

Plan Section

1. Documentation of public involvement, hearings and notices

1.7.2, Appendices

2. Basin Management Objectives (BMOs) 4.0,5.0
3. Monitoring and management of groundwater elevations, groundwater | 5.0
quality, inelastic land surface subsidence and changes in surface water

flows and quality that directly affect groundwater levels or quality or

are caused by pumping

4. Plan to involve other agencies located within the Plan Area 5.1

5. Adoption of monitoring protocols by basin stakeholders 5.2.1.6
6. Map of groundwater basin showing the Agency area subject to the 1.0,1.1

Plan, other local agency boundaries, and the groundwater basin
boundary as defined in DWR Bulletin 118

7. Map of current recharge areas substantially contributing to
groundwater replenishment and submittal of recharge map to local
planning agencies

5.3.4, Figure 2-17

8. For agencies not overlying groundwater basins, prepare a plan using
appropriate geologic and hydrogeologic principles

2.0

9. Adoption of rules and regulations to implement the Plan

B. DWR Recommended Components

Plan Section

1. Manage with guidance of advisory committee. 1.7.1,6.2

2. Describe area to be managed under Plan 1.4

3. Create link between BMOs, goals and actions of Plan. 5.0, Table 5-1
4. Describe Plan monitoring program 5.2.1

5. Describe integrated water management planning efforts 5.7

6. Report on implementation of Plan 6.4

7. Evaluate Plan periodically 6.5

C. Water Code § 10750 et seq., Voluntary Components Plan Section
1. Control of saline water intrusion NA

2. Identification and management of wellhead protection areas and 5.3.3,5.3.6
recharge areas

3. Regulation of the migration of contaminated groundwater 5.3.5

4. Administration of well abandonment and well destruction program 5.3.3

5. Mitigation of conditions of overdraft 5.3.1,54,5.5,5.6,5.7
6. Replenishment of groundwater extracted by water producers 5.5

7. Monitoring of groundwater levels and storage 5.2.1.1

8. Facilitating conjunctive use operations 5.5.2,5.5.3

9. Identification of well construction policies 5.3.3

10. Construction and operation by local agency of groundwater 5.4,5.5,5.6
contamination cleanup, recharge, storage, conservation, water recycling,

and extraction projects

11. Development of relationships with state and federal regulatory 5.7.3
agencies

12. Review of land use plans and coordination with land use planning 57.1

agencies to assess activities that create reasonable risk of groundwater
contamination
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1.6.1 Formation of Advisory Group

e There are nine mandatory components identified in Water Code § 10750 et seq.
Plans must include these components to be eligible for funds awarded and
administered by DWR for the construction of groundwater projects or
groundwater quality projects.

e There are seven recommended components identified in DWR Bulletin 118-
2003.

In addition to the mandatory components, the Plan also addresses, as appropriate,
the twelve voluntary components to address technical issues in plans to manage the
basin optimally and protect against adverse conditions, as identified in Water Code
§ 10750 et seq. (Appendix A).

1.7  PROCESS TO PREPARE THIS PLAN

The Plan was developed through a collaborative process, incorporating the ideas
and efforts of many groups and individuals. The process was sponsored by the
Water Agency, facilitated by the Center for Collaborative Policy and included
formation of the Panel. The Plan process received input from local agencies and
organizations, consultants, members of the public and the Panel.

In 2009, local stakeholders were interviewed through an area-wide assessment
performed by the Center for Collaborative Policy, California State University,
Sacramento (Center) to identify concerns and develop a process for stakeholders to
work together on groundwater. The Center interviewed 55 individuals representing
37 organizations with an interest in groundwater. Stakeholders included
representatives from agriculture and ranching, economic and environmental
interests, residential groundwater users, local governments/public agencies and
water purveyors. Based on the outcome of the stakeholder assessment, a Steering
Committee was formed in 2010 to guide preliminary planning, conduct outreach to
solicit input on groundwater management planning, and develop recommendations
based on these stakeholder activities on whether groundwater planning should
proceed. The Steering Committee met six times in 2010, held three evening public
workshops attended by nearly 200 people, and conducted briefings with over 20
organizations. Based on these efforts, the Steering Committee unanimously
recommended the development of an AB3030 groundwater management plan.

As part of initiating a groundwater management planning process in the SRPW area,
a Basin Advisory Panel (Panel) was formed and has been meeting since December
2011 to lead development of a groundwater management plan through a
collaborative, facilitated process. The Panel includes stakeholders representing
broad interests from throughout the Plan Area including (also see Appendix C):

e Agriculture
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Community Alliance of Family Farmers

EJ Gallo, Representing the Sonoma County Winegrape Commission
Sonoma County Farm Bureau

Western United Dairymen’s Association

Business / Developers
Building Industry Association of the Bay Area
Construction Coalition
North Bay Association of Realtors
Sonoma County Alliance

Environmental
0.W.L. Foundation (OWL)
Sebastopol Water Information Group (SWIG)
Sierra Club
Sonoma County Water Coalition (representing OWL, SWIG, and 28 other
organizations concerned about water supply and quality)

General Public
Local Well Owner
Resident Rohnert Park
Resident Santa Rosa
Well Owner and Rancher

Governmental
City of Cotati
City of Rohnert Park
City of Santa Rosa
City of Sebastopol
Sonoma County Agricultural Preservation & Open Space District
Sonoma County Permit and Resource Management Department
Town of Windsor

Groundwater Users, including Rural Residential Well Owners
Foothills of Windsor Homeowners Association
Sweet Lane Wholesale Nursery

Natural Resource Management
Laguna de Santa Rosa Foundation

Sonoma Resource Conservation District

Tribal
Federated Indians of Graton Rancheria

Water Supply & Groundwater Technical Issues
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« California Groundwater Association
» Cal American Water Company

» Fircrest Mutual Water Company

« Sonoma County Water Agency

The Panel developed the Plan through monthly meetings and sub-committee
discussions of topics including groundwater management goals and objectives, a
monitoring framework, and groundwater management implementation actions. The
Panel also developed a Charter outlining Panel member roles, responsibilities’ and
functions, and a Governance Proposal that describes the governance structure for
Plan implementation (Appendix C). The Panel formed a TAC to review and present
plan elements to the Panel for discussion and approval during the monthly
meetings.

During Plan preparation, the stakeholders discussed the uncertainties and data gaps
related to the current knowledge of groundwater conditions in the SRPW area. This
Plan identifies those uncertainties and prioritizes the efforts that will be required to
develop needed information. Stakeholders also recognize that funding sources must
be identified for supporting studies and monitoring programs that will enhance the
understanding of groundwater conditions in the SRPW area.

California Environmental Quality Act (CEQA) Exemption:

The adoption of the Santa Rosa Groundwater Management Plan (Plan) is
categorically exempt from the California Environmental Quality Act (CEQA) under
the State CEQA Guidelines Sections 15306, 15307 and 15308.

Guideline 15306, Information Collection, provides, generally, that basic data
collection, research, and resource evaluation activities, which do not result in
serious or major disturbance to an environmental resource, are categorically
exempt from CEQA. Plan implementation would not result in a serious or major
disturbance to an environmental resource and is for information gathering purposes
which will help meet the Basin Management Objectives of the Plan.

Guidelines Sections 15307 and 15308, Actions by Regulatory Agencies for
Protection of Natural Resources and the Environment, provide that actions taken by
regulatory agencies to assure the maintenance, restoration or enhancement of a
natural resource and the environment are categorically exempt. The Plan provides a
framework to support coordination of public and private groundwater management
efforts and protect groundwater resources and to support all beneficial uses, in an
environmentally sound, economical, and equitable manner.

While the adoption of Plan is categorically exempt from CEQA, any specific
recommendations included in the Plan that promote the undertaking of future
projects such as but not limited to construction activities identified in Section 5,
would be subject to future evaluation under CEQA.
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1.7.1 Public Involvement, Hearings and Notices

The Plan was completed as an open and public process, including public
participation consistent with Water Code § 10753 et seq. To ensure ample
opportunity for public input on the development of this Plan, the following actions
were taken:

Resolution of Intention: In accordance with Water Code § 10753.2, the Water Agency
Board of Directors held a public hearing and adopted a Resolution of Intent to
prepare a groundwater management plan for the SRPW on October 23, 2012. Upon
adoption, the text of the resolution was published in the local newspaper, The Press
Democrat, which is published daily in the City of Santa Rosa in the County of
Sonoma, on November 6 and 12, 2012 (Appendix B). The Resolution of Intention
and agenda item for the resolution are also included in Appendix B.

Public Outreach and Notifications: During the development of the Plan, the public

received information on the Plan progress through:

e Email List - A list of individuals and organizations with interest in the Plan has
been maintained, and those individuals and organizations received regular
meeting agendas and meeting minutes.

e Web Page - A dedicated section of the Water Agency Website provides a means
to disseminate Plan information via the Internet:

www.sonomacountywater.org/srgroundwater/

e Periodic Briefings - Panel members conducted briefings with constituent
organizations and other interested organizations at key milestones throughout
plan development. Over 30 briefings were provided during Plan development,
which reached approximately 350 people.

Public Meetings during Plan Preparation: All Panel and TAC meetings have been
open to the public. Draft materials have also been made available to the public and
opportunities have been provided for public comment.

Public Forums during Plan Preparation:

In addition to the evening public forums held prior to Plan development described
above, five evening public forums were also held at key points during Plan
development. The first evening public forum was held in June 2013 to describe
results from the groundwater study of the Plan area conducted by the United States
Geological Survey. Four evening public forums were then held in May 2014 in the
Plan Area to orient the public to the plan and offer members of the public an
opportunity to ask questions and suggest enhancements:

e May 12 - Sebastopol Community Center

e May 14 - Windsor Library Forum Hall

e May 21 - Rohnert Park City Council Chambers

e May 28 - City of Santa Rosa Utilities Field Office
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Notice of the public forums was provided in local newspapers, as well as notices in
newsletters, at meetings and via email by a wide range of organizations recruited by
Panel members, as well as Panel member organizations and through constituent
briefings.

The Sacramento State University Center for Collaborative Policy provided
facilitation support services for the public forums, with participation by staff of the
Water Agency, and cities of Cotati, Rohnert Park, Santa Rosa, Sebastopol, and Town
of Windsor. Many members of the Panel were also in attendance to assist in
providing information and answering questions. A total of approximately 250
members of the public attended the public forums.

The public forums covered the following main topics in a presentation:

e Introduction to the Groundwater Management Plan Process

e Groundwater Basics

e SRP Groundwater Study

e SRP Groundwater Management Planning Next Steps

Each public forum ended with a question and answer period followed by
discussions at tables where local agency staff and Panel members were available to
provide information and answer questions. More information on the public forums
is available on the Plan website at:

www.sonomacountywater.org/srgroundwater

Resolution Adopting a Groundwater Management Plan for the Santa Rosa Plain
Watershed: In accordance with Water Code § 10753.2, the Water Agency Board of
Directors held a public hearing and approved a Resolution adopting a groundwater
management plan for the Santa Rosa Plain Watershed area on October 7th, 2014. The
Resolution adopting the Plan is provided in Appendix B. Prior to and upon adoption,
the text of the resolution and notices of the public hearing were published in local
newspapers listed below, with copies of the public notices provided in Appendix B:
e Notices for the public hearing to adopt the Plan were placed in the Santa Rosa
Press Democrat, the Windsor Times, The Rohnert Park Community Voice and the
Sonoma County Gazette. Copies of the notices are provided in Appendix B.

Support for the Final Plan: The Plan has broad support from the stakeholders in
the SRPW area and such support has been expressed with the following:

e Resolution Supporting the Plan - City of Cotati.

e Resolution Supporting the Plan - City of Rohnert Park.

e Resolution Supporting the Plan - City of Sebastopol.

e Resolution Supporting the Plan - City of Santa Rosa.

e Resolution Supporting the Plan - Town of Windsor.

e Letters of Support - Sonoma County Water Coalition.

Copies of the resolutions and letters of support are provided in Appendix D.

SRPGMP 1-12 2014



2.0 WATERRESOURCES

2.1 INTRODUCTION

This section provides information on the groundwater, surface water and recycled
water resources of the Plan Area, including an overview of the physical setting and
background studies, such as, population, climate, land use, and water demands and
uses. It also summarizes details of the hydrogeology, groundwater supplies and
surface water systems and facilities. The latter part of the section provides
projections of future water supplies and demands, data needs, and key issues in the
Plan Area.

2.1.1 Location
The Plan Area is located approximately 50 miles north of San Francisco Bay,
California (Figure 1-1). The Plan Area contains the low-lying SRP groundwater
subbasin, and portions of other groundwater subbasins, surrounded by upland
areas that drain into the SRP groundwater subbasin, as described in Section 1.
Population centers within the Plan Area are the cities of Santa Rosa, Rohnert Park,
Cotati, Sebastopol, and the Town of Windsor.

2.1.2 Population

As of 2010, the population of the Plan Area was approximately 373,000 people,
comprising approximately 249,000 people within five main urban areas and
approximately 124,000 people in unincorporated (primarily rural) areas (Table 2-
1). Historically, the Plan Area and surrounding mountains contained a mostly rural
population, and agriculture was the main developed land use. In 1950, the city of
Santa Rosa’s population was 17,902. At that time, the only other incorporated city
was Sebastopol (founded circ. 1902) with a population of 2,601 (Cardwell, 1958).
The cities of Rohnert Park and Cotati incorporated in the early 1960s, and the Town
of Windsor incorporated in 1992. All these main urban and residential areas, and
their populations and economies grew rapidly between 1974 and 1999. The most
rapid population growth began in the early 1980’s with an expansion of housing
developments.

The overall SRP population, including unincorporated areas, grew by 29 percent
between 1990 and 2000 and by just over 5 percent between 2000 and 2010.

Table 2-1. Population for 1990-2010, Cities and Township, Santa Rosa Plain.

City or Township 19901 2000 20102

Santa Rosa 113,313 147,595 167,302

Rohnert Park 36,326 42,236 40,952

Cotati 5,714 6,471 7,258

Sebastopol 7,004 7,774 7,380

Town of Windsor 13,371 22,744 26,751
Totals 175,728 226,820 249,643

1 California Department of Finance (2012a).
2 Estimated population on January 1, 2010. California Department of Finance
(2012h).

Table 2-1 Population for 1990-2010, Cities and Township, Santa Rosa Plain
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2.1.3 Previous Studies
This section identifies significant regional hydrogeologic studies in the Plan Area.
These key studies, and especially the recent United States Geological Survey (USGS)
SRP study, provide most of the information reported in this Section. The studies and
documents listed here are available under Additional Resources on the Plan
webpage, located at www.sonomacountywater.org/srgroundwater.

e Cardwell (1958). Geology and ground water in the Santa Rosa and Petaluma
areas, Sonoma County, California: U.S. Geological Survey Water Supply Paper
1427, 273 p.

e Ford, RS, 1975, Evaluation of ground water resources: Sonoma County, volume
1: geologic and hydrologic data: California Department of Water Resources,
Bulletin 118-4, 177 p.

e Herbst, C.M,, Jacinto, D.M., and McGuire, R.A., 1982, Evaluation of ground water
resources, Sonoma County, volume 2: Santa Rosa Plain: California Department of
Water Resources, Bulletin 118-4, 107 p.

e Kadir, T.N. and McGuire, R.A.,, 1987, Santa Rosa Plain ground water model:
California Department of Water Resources Central District, 318 p.

e Kulongoski, ].T., Belitz, Kenneth, Landon, M.K,, and Farrar, Christopher, 2010,
Status and understanding of groundwater quality in the North San Francisco Bay
groundwater basins, 2004: California GAMA Priority Basin Project: U.S.
Geological Survey Scientific Investigations Report 2010-5089, 88 p.

e Nishikawa, Tracy, ed., (2013), Hydrogeologic and geochemical characterization
of the Santa Rosa Plain Watershed, Sonoma County, California: U.S. Geological
Survey Scientific Investigations Report 2013-5118, 199 p.

e Woolfenden, L.R,, and Nishikawa, Tracy, eds., (2014), Simulation of groundwater
and surface-water resources of the Santa Rosa Plain Watershed, Sonoma County,
California: U.S. Geological Survey Scientific Investigations Report 2014-5052,
258 p.

2.2 BACKGROUND AND PHYSICAL SETTING

2.2.1 Physical Setting and Description
The SRPW lies within the Coast Ranges geomorphic province (Figure 1-1),
consisting of many small mountain ranges and ridges along the Pacific coast line,
which trend generally northwest-southeast (Jenkins, 1938; California Geological
Survey, 2002). The Northern Coast Ranges extend northward from San Francisco
Bay to the California-Oregon border.

The geographic term ‘Santa Rosa Plain’ (SRP) is used to describe the lowland valley
area of about 90 square miles in a northwest trending structural depression
between the Mendocino Range to the west and the Sonoma Mountains and
Mayacamas Mountains to the east (Figure 1-1). The SRP in large part coincides with
SRP groundwater subbasin, and lies mostly between altitudes of about 50 and 150
feet above sea level (ft asl). The north-northwest trending axis of the valley extends
for about 20 mi, from Meacham Hill on the south to near the Russian River on the
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north; the valley width ranges mostly from 4 to 7 miles. The valley floor consists of a
low uneven topography, developed on alluvial flood plains, terraces, and fans
eroded by west-flowing intermittent streams (Sowers and others, 1998). Rincon and
Bennett valleys also occur within the Plan Area and occupy an approximately 7-mile
long northwest-trending fault-bounded trough, 1 to 2 miles east of, and parallel to,
SRP. The Sonoma Mountains and a narrow Mayacamas Mountains ridge mostly
separate the two valleys, connecting the valleys only through a narrow gap in
eastern Santa Rosa (Figure 1-2).

All the highlands within the SRPW have modest changes in elevation, with peaks
generally lower than 2,500 ft asl, and most ridge lines between 500 and 1,500 ft asl.
The Mendocino Range in this area is made up of mostly low, rounded hills that
generally range from 200 to 300 ft asl in the SRPW. The Sonoma Mountains rise
from near sea level to altitudes of 1,000-2,500 ft asl southeast of Santa Rosa. Along
the southeastern study area boundary, the Sonoma Mountains’ maximum altitude is
2,452 ft asl. The Mayacamas Mountains are less steep and altitudes mostly vary
between 500 and 2,500 ft asl. The maximum altitude within the SRPW is 2,730 ft asl,
at the summit of Mt. Hood in the Mayacamas Mountains.

2.2.2 Climate

Regional climate patterns in the Northern California region encompassing the SRPW
are characterized by Mediterranean conditions. Distributions of temperature and
rainfall display high spatial and temporal variability due to the combination of
coastal and inland weather systems. The intersection of these variable weather
patterns with the rugged topography of the Coast Ranges results in a broad variety
of microclimates. These diverse microclimates create both the natural biodiversity
and agricultural diversity that characterize the region.

The Mediterranean climate in the Plan Area influences water demands, primarily
outdoor water use, because the year is divided into wet and dry seasons.
Approximately 93 percent of the annual precipitation normally falls during the wet
season (October to May), with a large percentage of the rainfall typically occurring
during three or four major winter storms. Precipitation is highly affected by
atmospheric rivers, which concentrate rainfall and runoff along narrow bands.
Nearly 50% of precipitation in the Sonoma County area is due to atmospheric rivers
(personal communication, M. Ralph, NOAA). The quantity of rainfall over the
watershed increases with elevation, with the greatest precipitation over the highest
ridges, reaching more than 50 inches per year in the Mayacamas and Sonoma
Mountains (Figure 2-1). The mean annual precipitation for the period from 1906
through 2010 is approximately 30 inches, measured within the lowlands of the
study area at the California Data Exchange Center station (Figure 2-2). The mean
annual rainfall over the entire 167,400 acre Plan Area is approximately 40 inches
(Nishikawa, 2013).
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Winters are cool, and below-freezing temperatures seldom occur. A significant part
of the region is subject to marine influence and fog intrusion. Summers are warm
and the frost-free season is fairly long. Daily minimum and maximum temperatures,
averaged monthly, varied from 342F to 90°F for a 12 to 22 year period based on
data from several weather stations in the Plan Area and the Russian River
watershed (Santa Rosa, Windsor, Petaluma East, Bennett Valley, Hopland, and Sanel
Valley). Average annual evapotranspiration ranged from 43 to 51 inches for the six
weather stations. Prevailing winds are from the west and southwest.

Climate Change

The San Francisco Bay Area climates have warmed over the 20th century, as
monthly maximum temperatures increased approximately 1°C between 1900 and
2000 (Flint and Flint, 2012). A long-term variability in precipitation is demonstrated
by droughts in the 1920s, the 1970s, and the late 1990s. The USGS conducted a
regional study of how climate change affects water resources and habitats in the San
Francisco Bay area. The study relied on historical climate data and future climate
projections, which were downscaled to fine spatial scales for application to a
regional water-balance model (Flint and Flint, 2012). Changes in climate, potential
evapotranspiration, recharge, runoff, and climatic water deficit modeled for the San
Francisco Bay area included detailed studies in the Russian River Valley.

Results indicated large spatial variability in climate change and the hydrologic
response across the region. Although the model results indicate warming under all
projections, the potential precipitation changes by the end of the 21st century
differed depending on the model details. Hydrologic models predicted reduced
amounts of early and late wet season runoff at the end of the century under both
wetter and drier future climate projections, suggesting extended dry seasons.
Summers are projected to be longer and drier in the future than in the past
regardless of precipitation trends. The greater variations in precipitation could
directly affect water supplies and result in reduced reliability. The study also found
that water demands are likely to steadily increase because of increased
evapotranspiration rates and climatic water deficit during the extended summers.
The study concluded that extended dry season conditions and greater potential for
drought, combined with increases in precipitation over shorter periods of time,
could serve as additional stressors on water quality and habitat. The USGS study is
available at: http://pubs.usgs.gov/sir/2012/5132/
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2.2.3 Soils

Soil characteristics are one of the primary factors that influence the location and
amount of recharge that enters the groundwater system. Maps of soil types,
properties, and thickness within the Plan Area are based on the U.S. Department of
Agriculture spatial database of soils for the entire United States [US Department of
Agriculture (SSURGO)] (2007). The SSURGO database defines 2,165 separate soil
map units and their distribution within the SRPW. According to the SSURGO
database, the thickness of soils varies within the SRP, with thinner soils in the
highlands and thicker soils in the basins and valleys (Figure 2-5). The average soil
thickness throughout the SRP lowlands is approximately 5 feet, while average soil
thickness in the Mayacamas and Sonoma Mountains is approximately 1.8 feet. The
thickest soils, approximately 6 feet and greater, are in the Laguna de Santa Rosa
floodplain. Soil is absent at a few isolated locations in the more rugged terrain of the
Mayacamas Mountains, which are dominated by rock outcrops.

The SSURGO database also defines basic soil properties, such as soil texture (the
proportion of sand, silt, and clay), porosity and permeability, which indicate
whether water is likely to run off or infiltrate to groundwater. Higher clay content is
generally associated with higher potential for runoff, and high sand content
associated with a higher potential for infiltration. In general, soil texture is highly
variable throughout the SRPW.

The map of soil hydrologic group distribution in the SRPW (Figure 2-3) shows soils
with relatively lower runoff potential and higher infiltration potential (types A and
B) covering the western uplands, portions of the northeastern uplands, and along
many of the major streams, such as Mark West Creek and Santa Rosa Creek. Soils
with high to moderately high runoff potential and lower infiltration potential (types
C and D) occur in the southern portions of the SRP groundwater subbasin, along the
Laguna de Santa Rosa floodplain, and throughout Sonoma and Mayacamas
Mountains upland areas.

2.2.4 Land Use History
Significant anthropogenic land use changes have occurred in the Plan Area since the
first non-native settlers in the area began to modify the landscape. Recent studies of
historical Laguna de Santa Rosa land uses and re-routing of water courses (Sloop
and others, 2009; Dawson and Sloop, 2010) documented large alterations to surface
hydrological patterns of the Laguna’s southern headwaters and tributaries over the
last 170 years. These changes are further discussed in Section 2.5.2.2.
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Sloop (2009) identified significant impacts on the SRPW hydrologic system as a

result of long-term land use trends. Sloop’s key conclusions included four important

anthropogenic changes to the SRPW hydrologic conditions:

1) In 1837, initiation of intensive ranching with large-scale wetland drainage.

2) In 1853, conversion of land from grazing on native grasslands to wheat farming.

3) Beginning in the 1940’s, rapid urbanization begins with subsequent growth of
irrigated agricultural.

4) Current trends of urbanizing crop and pasture land, and increased grassland
conversion to vineyards.

Converting land covers from native grasslands to agriculture and urban areas has
generally caused a loss of “water-interception storage capacity” (the amount of
precipitation stored on plant leaves and branches), a decrease in the overall root
density, an increase in soil compaction, and a decrease in soil surface roughness
(Sloop 2009). The combined effect of these anthropogenic changes is higher runoff
compared to unaltered landscapes, with an increase in the total amount of runoff.
This tends to increase the “flashiness” of streamflow, characterized by a steepening
of the streamflow hydrograph, and decreases the potential for groundwater
recharge.

Land use mapping over the past several decades provides a measure of the
significant growth and land use changes in the SRP, most notably an increase in
urban and residential land use, and also an increase in irrigated agriculture (Table
2-2 and Figures 2-4 and 2-5). Accompanying those increases in land use is a loss in
native vegetation in the SRPW.

Table 2-2. Land Use Survey Data Summary — 1974 to 2008.

LAND USE SURVEY YEARS!
LAND USE TYPE 1974 1979 1986 1999 2008
Single Use Acres SqMi | Acres | SqMi | Acres | SqMi | Acres | SqMi | Acres | SqMi
Urban and Residantial 28,902 45 | 20,767 32 | 23432 a7 | 29,233 46 - -
Commercial and Industrial 700 1 1,637 3| 2221 3| 2772 4
Total Agriculture 24,681 39 | 23,919 37 | 28,080 44 | 24,644 39 | 257682 40
Irigated 7,208 11| 10058 16| 12,003 19 | 19040 an - -
Non-Irrigated | 17,383 27 | 13861 22| 15218 24| 5059 8
Idfe (imigatedNonrrigated) 0 0 [ a 859 1 545 pi
Malive Vegetation 112,637 176 | 102,66 160 | 93,555 146 | 93909 147
4
Riparian 0 0 408 1 416 1] 1318 2
Water Surface 358 1 640 1 832 1 1,635 2
Unknown Designation 108 0 27 0 250 0 0 0
Mixed Use
Lumped Mixed? 0 0 413 1 311 1 215 0
Urban/ResidentialMative Vegetation 0 0| 16458 26| 16,080 25 | 13967 22
Urban/ResidentialMalive Vegetation/Mon- 0 0 156 0| o8z 3 415 1
Irrigated Agriculiure
Lrban/ResidentialRiparian/Water Surface 0 0 0 0 0 0 a7 0
Total Single & Mixed Use Urban/Resi | 28,902 45 | 37381 58 | 46,242 72| 43615 68
TOTALS | 167,386 262 | 167,08 261 | 167,25 261 | 167,59 262
9 9 5

Modified from California Department of Water Resources, 1974, 1979, 1986, and 1999; County of Sonoma Permit and Resource
Management Department; unpublished crop surveys of Sonoma County, Division of Planning and Local Assistance, Sacramento.
Arrigated Agriculture/Urban/Residential; Irrigated Agriculture /Native Vegetation; Irrigated Agriculture /Urban/Residential /Native
Vegetation; Non-Irrigated Agriculture/Native Vegetation; Non-Irrigated Agriculture/Urban/Residential.

5q Mi - square miles.

Table 2-2 Land Use Survey Data Summary 1974-2008.
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Figure 2-5 Agricultural Land Use Map for 2008.

According to a 1999 California Department of Water Resources (DWR, 1999) land
use type survey, the dominant land use type in the SRP groundwater basin is native
vegetation (93,909 acres), followed by total urban and residential (single and mixed
use, 43,615 acres) and agriculture (24,644 acres). Comparison of DWR land use
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surveys in 1974, 1979, 1986 and 1999, indicates a native vegetation loss of 18,728
acres (-17 percent), and a 51 percent increase in total single and mixed use urban
and residential (14,713 acres). DWR is in the process of updating the land use type
survey and the results should be available in 2014. Additionally, the Sonoma County
Vegetation & Lidar Mapping Program is developing high resolution base imagery for
Sonoma County, which is projected to be available in 2015.

A 2008 Sonoma County undifferentiated agricultural land use survey found that
total agricultural land use was 24,861 acres in 1974, peaked in the 1980s at 28,080
acres, and fell to 25,782 acres in 2008. This is an increase of 921 acres (+3.7
percent) over the past 34 years. Irrigated agriculture was 7,298 acres in 1974, and
19,040 acres in 1999, an increase of 11,742 acres or +160 percent.

2.3  WATERUSE
Communities within the Plan Area rely on a combination of surface water from the
Russian River imported from outside the Plan Area and local groundwater from the
SRPW to meet water supply demands. Municipal water users within the Plan Area
primarily rely on imported surface water from the Russian River that is
supplemented with local groundwater. Smaller public supply systems and rural
domestic and agricultural water users primarily rely on local groundwater within
the Plan Area. Figure 2-6 shows the approximate distribution of domestic,
agricultural irrigation and public-supply wells in the Plan Area. The following
sections summarize water use characteristics for urban, rural and agricultural users.
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2.3.1 Urban Water Providers and Facilities

2.3.1.1 Sonoma County Water Agency (Water Agency)

The Water Agency is the primary urban water supplier within the Plan Area. The
Water Agency is a Special District providing wholesale water supply to contracting
cities and water districts in Sonoma and Marin counties. A special district is a local
government entity that focuses on a limited set of activities, with powers and duties
defined by its enabling statutes. The 1949 State law creating the Water Agency gives
it the authority to: produce and furnish surface water and groundwater for
beneficial uses, control floodwater, generate electricity, and provide recreation in
connection with its facilities. Legislation enacted in 1994 added the treatment,
disposal, and reuse of wastewater to the Water Agency’s powers and duties.

The primary source of the Water Agency's water supply is naturally filtered Russian
River water conveyed to retail customers via a transmission system (Figure 2-9).
The Water Agency supplements Russian River supplies with three groundwater
supply wells in the SRPW. Retail customers deliver Water Agency-provided drinking
water to more than 600,000 residents in parts of Sonoma and Marin counties.

Figure 2-7 Russian River Watershed
and Water Agency Facilities.

The Water Agency provides
urban potable water supplies in
the Plan Area to the Cities of
Cotati, Rohnert Park, Santa Rosa,
.- Town of Windsor, California
"-_\ American Water Company and
3 the Penngrove Water Company

(Figure 1-2, and Brown &
Caldwell, 2011). Table 2-3
: provides a summary of water
provided by the Water Agency to
these customers between 2003
and 2012. Within the Plan Area,

LAKE COUNTY

'\ SONOMA COUNT

-<

7 the Water Agency’s transmission
= system provides potable water
< 5 via the Santa Rosa aqueduct,
s West Transmission main, Russian
River-Cotati intertie, and Kawana
Springs pipeline.
Russian River Watershed ¢ s 10 20 Miles i § Figure
and Water Agency Facilities H+—+————+—+ T 2-7
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Table 2-3. Water Supplied to Contractors in the Plan Area, 2003-2012.

Retail Customer 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
City of Cotati 913 1,101 1,048 1,051 886 768 657 664 535 499
City of Rohnert Park 2,646 4,920 5,014 | 5,216 4,364 4,300 2,442 3,066 3,625 3,747
City of Santa Rosa 22,734 | 24,324 | 22,596 | 23,897 | 22,765 | 22,434 | 19,400 | 17,912 | 17,986 | 18,302
Town of Windsor() 4,091 4,488 3,907 4,336 4,519 4,425 3,855 3,447 3,566 3,826
Cal-American Water 453 512 538 509 543 453 322 359 389 313
Penngrove Water Co 206 238 211 227 227 222 204 179 178 185
Total 30,384 | 34,834 | 32,565 | 34,501 | 32,534 | 31,926 | 26,354 | 25,089 | 25,711 | 26,374
Notes:

All values in acre-feet per water year.
1Deliveries to Town of Windsor include water diverted by the Town of Windsor under the Water Agency's water rights.

Table 2-3 Water Supplied to Contractors in the Plan Area, 2003 - 2012.

Most potable water (generally over 95%) provided by the Water Agency is
produced at its Russian River facilities. Groundwater from the SRPW is utilized as a
supplemental supply source (see below). As described in the following sections, the
Water Agency’s customers located within the Plan Area also use local groundwater,
recycled water, and other water supplies.

The Russian River watershed drains an area of 1,485 square miles that includes
much of Sonoma and Mendocino counties (Figure 2-7). The headwaters of the
Russian River are located in central Mendocino County, approximately 15 miles
north of Ukiah. The Russian River receives water imported from the Eel River
through Pacific Gas and Electric Company’s Potter Valley Project. The Russian River
is approximately 110 miles in length and flows generally southward to Mirabel Park,
where it changes course and flows westward to the discharge point at the Pacific
Ocean near Jenner, approximately 20 miles west of Santa Rosa.

Two federal projects impound water in the Russian River watershed:

1) Coyote Valley Dam on the Russian River east of the city of Ukiah in Mendocino
County (forming Lake Mendocino).

2) Warm Springs Dam on Dry Creek (a tributary of the Russian River) northwest of
the City of Healdsburg in Sonoma County (forming Lake Sonoma).

The Water Agency diverts water from the Russian River near Forestville (outside
the Plan Area) and conveys the water via its transmission system (including
diversion facilities, treatment facilities, aqueducts, pipelines, water storage tanks,
and booster pump stations) to its customers. The Water Agency’s diversion facilities
extract Russian River underflow, which is reported under the Water Agency’s
surface water rights.

The Water Agency’s three groundwater supply wells are located along the Water
Agency’s aqueduct in the SRP at Occidental Road, Sebastopol Road, and Todd Road.
The wells were initially constructed in 1977 as emergency supply wells in response
to the 1976-1977 drought. Two of the wells (Occidental and Sebastopol) were
replaced in 1998. The three wells range in depth from 794 to 1,060 feet. Relatively
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continuous operations of the Todd, Sebastopol, and Occidental Road water supply
wells began in April 1999, June 2001, and July 2003, respectively, and continued
through 2008. Beginning in 2009, the use of the wells was shifted to a seasonal and
as-needed basis to better balance the conjunctive management of Russian River and
groundwater supplies (during years when sufficient supplies are available from the
Russian River, use of the groundwater wells are limited). The groundwater
quantities pumped by the Water Agency between 2006 and 2010 range from a high
of 3,922 acre-feet (af) in 2008 to a low of 52 af in 2010, and averaged 2514 acre-feet

per year (afy).

2.3.1.2 City of Cotati
The City of Cotati is located within the southern Plan Area, west of Rohnert Park and
north of Petaluma (Figure 1-2). With a 2010 population of 7,265, (Table 2-1), Cotati
provides water service to residents, businesses, and other institutions within its
service area, of approximately 1.9 square miles.

Cotati relies on a mixture of approximately 72 percent imported Russian River
water purchased from the Water Agency and approximately 28 percent local
groundwater to meet customer demands. The water supply system consists of two
turnouts from the Water Agency, as well as three municipal groundwater wells. The
three wells were constructed between 1975 and 1979, and each has undergone
recent renovations. The wells range from approximately 500 to 685 feet deep, with
pumping capacities ranging between approximately 310 to 670 gallons per minute
(gpm). Cotati’s annual groundwater production within the Plan area between 2006
and 2010 varied from 80 to 312 afy, and averaged 268 afy.

Cotati plans to continue to rely on the current mix of Water Agency water and local
groundwater to meet future demands. Cotati has proposed to install one additional
water supply well, based on projected population growth to 2035. Cotati is also
working with the Water Agency to further evaluate the potential for a groundwater
banking program, using imported Russian River water from the Water Agency’s
supply (Section 3.1.5).

2.3.1.3  City of Santa Rosa
The City of Santa Rosa is located within the central Plan Area between Rohnert Park
and Windsor (Figure 1-2). With a population of 163,436 in 2010 (Table 2-1), Santa
Rosa provides water service to residents, businesses, and other institutions within
its service area of approximately 41.5 square miles. Santa Rosa’s annual water
demand was 22,897 af in 2005 and 19,620 af in 2010. Since the early 1960s, the
majority of Santa Rosa’s water demands have been met through the Water Agency
as imported Russian River water, accounting for 100 percent in 2005. In 2010,
groundwater accounted for 902 af and recycled water 204 af of the City’s supply.
Santa Rosa receives Water Agency water through a series of turnouts, check valves,
and direct connections serving City pump stations along the Water Agency’s Santa
Rosa and Sonoma Aqueducts. Santa Rosa’s major water distribution facilities consist
of 25 treated water reservoirs, 20 water pump stations, and 1 well treatment
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facility. Santa Rosa also provides recycled water to some Santa Rosa irrigators from
the Santa Rosa Subregional Water Reuse System (Subregional System).

Santa Rosa maintains a total of six municipal groundwater wells within its service
area. Several of the wells provide only landscape irrigation to City parks and school
grounds but others also are standby/emergency wells. The wells range in depth
from approximately 160 to 1,200 feet with pumping capacities from approximately
250 to 1,500 gpm. Since 2005, the City has used Farmers Lane Wells No. 1 and 2 to
supplement the Water Agency potable water supplies, particularly during high
demand, peak summer periods. Between 2006 and 2010, Santa Rosa’s annual
groundwater production within the Plan Area varied from 0 to 1,052 afy, and
averaged 866 afy.

Santa Rosa has prepared a Groundwater Master Plan (West Yost, 2013) that
provides information on future plans and groundwater projects. Under an
agreement with the Water Agency, water contractors are encouraged to develop and
maintain local water production capacity capable of meeting approximately 40
percent of their average day maximum month demand (the total of the highest
water demand month divided by 30 days). Santa Rosa is in the process of installing
additional water supply wells to meet this emergency demand. Santa Rosa is also
considering aquifer storage and recovery to assist in seasonal storage/peak demand
offset, to help stabilize water quality, and add to sustainable yield in the basin.

Santa Rosa also is the owner and operator of the Subregional System, which
produces recycled water (see Section 2.6). The City has historically used
approximately 350 afy of Title 22 treated recycled water for landscape irrigation
and has recently expanded the recycled water system within the City limits to
provide an additional approximately 60 afy of recycled water for landscape
irrigation purposes.

2.3.1.4  City of Sebastopol

The City of Sebastopol (Sebastopol) is a semi-urban community located along the
western portions of the Plan Area, approximately 7 miles west of Santa Rosa (Figure
1-2). With a 2010 population of 7,397 (Table 2-1), Sebastopol’s water service area is
approximately 1.9 square miles, bounded by the Laguna de Santa Rosa to the east
and Atascadero Creek on the west. Land use in the service area is predominantly
residential, with a number of parks and institutional use for schools. Commercial
areas concentrate along the Highway 116 corridor, and in the City’s northeast
quadrant.

Sebastopol’s sole source of drinking water has been groundwater since the late
1920’s. Sebastopol owns, operates, and maintains Sebastopol Municipal Water
System, including the water distribution system network. Between 2006 and 2011,
Sebastopol’s annual groundwater production varied from 1,037 to 1,264 afy, and
averaged 1,145 afy.
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Sebastopol currently maintains a total of five active municipal supply wells that
pump groundwater in the Plan Area from 530 to 690 feet below ground surface.
Since 2008, only three wells are in active service. The combined capacity of the
three wells is 2,200 gpm. Two wells are currently out of service due to
contamination, and three older wells have been abandoned due to contamination,
casing and/or structural failures and age. Sebastopol intends to continue to rely on
groundwater as its primary source of water supply into the future, as the Water
Agency does not have capacity to provide imported water, and conveyance cost
would be high with about one mile of pipeline required.

2.3.1.5  City of Rohnert Park
The City of Rohnert Park is located between the Cities of Cotati and Santa Rosa in
the southern Plan Area (Figure 1-2). The 2010 population of Rohnert Park is 43,398
(Table 2-1), and the water service area is approximately 6.4 square miles.

Rohnert Park primarily uses imported Russian River water purchased from the
Water Agency and local groundwater supply. Rohnert Park also uses recycled water
delivered to large landscape accounts by the Subregional System.

Rohnert Park’s groundwater supply is from 29 active groundwater supply wells
located within Rohnert Park’s service area. Rohnert Park manages its Water Agency
and groundwater supplies in a conjunctive use manner: it relies primarily on Water
Agency supplies, when those supplies are unconstrained. During periods when the
Water Agency supply is restricted, primarily for legal and institutional reasons,
Rohnert Park increases groundwater pumping. Rohnert Park has developed 42
groundwater wells, 29 of which are currently active, and has one standby well that
can be used in emergencies. The active wells have individual production capacities
of 95 to 450 gpm and a total rated production capacity of 5,735 gpm (8.3 million
gallons per day - mgd).

In 2000, Rohnert Park pumping had lowered groundwater levels significantly in the
southern SRP. In 2003, the City began an operational shift toward greater use of
Water Agency imported water and reduced groundwater pumping, Rohnert Park
also passed a Water Policy Resolution in 2004 specifying that it would not pump
more groundwater than 2.3 mgd (total of 2,577 afy) from groundwater. Rohnert
Park’s annual production of groundwater within the Plan area ranged from 348 to
2,327 afy between 2006 and 2010 and averaged 1,168 afy. Rohnert Park plans to
continue this strategy of pumping less groundwater and maximizing use of
imported water supplies from the Water Agency, if feasible. Rohnert Park is also
working with the Water Agency to further evaluate the potential for a groundwater
banking program using imported Russian River water from the Water Agency
(Section 3.1.5).

Rohnert Park also delivers recycled water to customers from Title 22 treated
wastewater from the Subregional System. Approximately 1,000 acre-feet per year of
recycled water are delivered for landscape irrigation.
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Rohnert Park’s annual water demand was 7,391 af in 2005 and 5,266 af in 2010.
From 2005 to 2010, an average of 70 percent of Rohnert Park’s total water supply
(i.e, Water Agency water, recycled water and groundwater) was purchased from the

Water Agency; in 2010 groundwater accounted for 1,582 af and recycled water 710
af.

2.3.1.6 Town of Windsor

The Town of Windsor (Windsor) is located within the northern portions of the Plan
Area between Santa Rosa and Healdsburg (Figure 2-2). The 2010 population was
26,158 (Table 2-1). Windsor supplies water to approximately 9,000 service
connections, including residential, commercial, construction, and landscape
irrigation customers. Windsor also provides wastewater collection and treatment
services for the local community. Windsor owns and operates a wastewater
treatment plant on Windsor Road that has a capacity of 2.25 million gallons per day,
with an average dry weather flow capacity of 1.9 million gallons per day. Windsor’s
recycled water program provides reclaimed wastewater for: irrigation of Town
parks and landscape, non-potable uses at the High School, domestic irrigation of two
neighborhoods near the treatment plant, irrigation of the nearby golf course, and
various agricultural users.

Windsor has two potable water supply sources: 1) The Town’s Russian River Well
Field, which diverts Russian River water under the Water Agency’s water right, and
2) the Water Agency’s water transmission system. Agency water is delivered
through a connection to the 36-inch diameter Santa Rosa Aqueduct.

The Town’s Russian River Well Field is located along the middle reach of the
Russian River west of Windsor, outside of the Plan Area. Well field production is
limited by terms of an agreement with the Water Agency that allow Windsor to
divert water under the Water Agency’s surface water rights permit issued by the
State Water Resources Control Board. Pursuant to its contract with the Water
Agency, Windsor may divert up to 4,725 afy at a maximum rate of 7.2 mgd over 30
days from the well field under the existing agreement.

Windsor also has five off-river groundwater wells in three locations, Bluebird Court,
Keiser Park and Esposti Park, with capacities ranging from 150 to 450 gpm. The
wells are not currently used for potable water production. In recent years, the off-
river wells have been used primarily for park irrigation. The original Bluebird Well
was constructed in 1972 at the end of Bluebird Court in Windsor and had been used
intermittently until 2006 when it was taken off-line due to elevated concentrations
of arsenic. The Keiser Park well was taken off-line in 2013 when the park irrigation
system was converted to use recycled water. The only off-river well currently being
used by the Town is the original Esposti Park well, which provides irrigation water
to the park. Replacement wells for both Bluebird and Esposti Park were constructed
in 2010 butthey havenotbeen wused for production, have not been
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permitted for public water supply, and are not connected to the Town’s distribution
system.

Windsor’s total annual potable water production was 4,167 af in 2005 and 3,471 af
in 2010. Recycled water use was 942 af in 2005 and 844 af in 2010. From 2005 to
2010, the Town’s primary water supply sources came under the Water Agency’s
Russian River water rights, either as extraction from the Town’s Russian River Well
Field or by direct purchase through the Water Agency Aqueduct.

The Town intends to construct groundwater supply wells over the next several
years and bring the Esposti Park replacement well online to provide additional
summer, dryyear, and emergency water supply, thereby increasingthe supply
reliability. The Town has also worked with the Water Agency to further evaluate the
potential for a groundwater banking program using imported Russian River water
from the Water Agency (Section 3.1.5).

2.3.1.7  California American Water — Larkfield District
California American Water’s (CAW) Larkfield District is located within the northern
portions of the Plan area between Santa Rosa and Windsor (Figure 1-2) in an
unincorporated section of Sonoma County. The Larkfield District serves a
population of approximately 7,890 within its approximately 3 square mile service
area. As of January 2011, CAW provides water to 2027 residential, 139 multi-family
residential, 138 business, and 45 landscape irrigation connections.

CAW’s Larkfield District supplies customers with a mix of 60 percent locally
produced and treated groundwater and 40 percent imported Russian River water
purchased from the Water Agency. The water supply system consists of four
groundwater wells that draw water from multiple aquifers located between
elevations of about 20 to 400 feet below sea level and one Water Agency turnout in
the Town of Fulton. The wells were constructed between 1989 and 2003 and have a
sustainable capacity of 0.72 mgd. CAW’s annual groundwater production within the
Plan area between 2006 and 2010 varied from a low of 502 afy to a high of 749 afy.

2.3.1.8 Small Water Systems

Small water systems supply water to a wide variety of uses such as rural businesses,
residences and schools, mobile home parks and small unincorporated communities.
Most are owned by mutual companies or other private entities, and a few are
operated by special districts. There are approximately 26 mutual water companies
providing water through small public water supply systems in the Plan Area to an
estimated 2010 population of 3,900. The majority of the mutual water companies
rely solely on groundwater to meet demands. A number of other small water supply
systems throughout the Plan Area rely on groundwater for supply and include
apartments and mobile homes, wineries and vineyards, wine tasting rooms, hotels,
restaurants, schools, churches, camps, parks and recreational facilities, warehouses
and factories.
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2.3.2 Rural Users
Rural groundwater users include agriculture and private domestic wells. Pumping
from private domestic and agricultural wells is not reported and therefore must be
estimated.

2.3.2.1  Agriculture

Water for agricultural irrigation within the Plan Area is sourced from a combination
of local groundwater, recycled water and local surface water. Agricultural crops that
are irrigated within the Plan Area include vineyards, pastures, orchards and row
crops, which totaled approximately 18,800 acres in 1999. The USGS estimated
agricultural pumping for water years 1975-2010 using a calibrated watershed
model of the Plan Area, using land use data and monthly crop coefficients, and
incorporating changes in crop type over the 35-year interval (Woolfenden and
Nishikawa 2014). The estimated daily irrigation demand was used to approximate
an average of monthly agricultural pumping for 1,072 agricultural wells over the
same time period. Total estimated agricultural water demand varied from 9,200 af
in water year 1975 to 21,400 af in water year 2008, reflecting a change from
dominantly dry-farming agriculture in 1974 (17,100 non-irrigated acres to 6,700
irrigated acres ) to predominantly irrigated agriculture in 1999 (18,780 acres
irrigated to 4,746 acres non-irrigated) (Hevesi etal, 2011).  For the model
simulation time period 1975 to 2010, agricultural groundwater pumping is
estimated to represent approximately 32 percent of the total pumping from the
SRPW, or an average of approximately 12,500 acre feet per year.

2.3.2.2  Rural Domestic

Rural domestic pumpage was estimated for 1976-2010 by using population density
and census tracts for rural areas, and an assumed per capita consumptive use factor
of 0.19 AF per person per year (170 gallons per capita per day - GPCD). For the time
period of 1976 to 2010 simulated by the model, rural domestic groundwater
pumping is estimated domestic water demand varied from 4,000 af in water year
1975 to 22,900 af in water year 2010, and represents approximately 50 percent of
the total pumping from the SRPW, or an average of 19,300 af per year.

24 GROUNDWATER
As a preface to discussing the characteristics and occurrence of groundwater in the
Plan Area, it is first necessary to provide an overview of the underlying geology and
hydrogeology, as the geology controls groundwater flow and hydrogeology
describes the water-bearing characteristics of the geology.

2.4.1 Regional Geology
The complex geology of the SRPW is due to the multifaceted geologic history of the
California Coast Ranges, and particularly to the presence of region-wide fault zones
(Figure 2-8). The SRPW is located in the northern Coast Ranges, which are
characterized by northwest trending, elongate ridges and valleys, formed from
interaction between the North American and Pacific tectonic plates.
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Figure 2-8 Geology of the Santa Rosa Plain Watershed.

The Coast Ranges structure is dominated by the San Andreas right-lateral transform
fault system, which includes the San Andreas zone of faults to the west, the Rodgers
Creek, the Maacama, and the Bennett Valley fault zones -- all right lateral strike slip
faults (Figure 2-8). The Rodgers Creek fault zone is approximately 0.6 mile wide and
consists of a northern Healdsburg fault segment and a southern Rodgers Creek fault
segment, separated by the Santa Rosa Creek floodplain. The Bennett Valley fault
zone is a narrow, steeply dipping right lateral fault. On the west side of the SRP, the
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Sebastopol fault is a curved zone of east-side-down normal faults at the break in
slope between the west side hills and valley floor. The Sebastopol fault generally
coincides with the lowest SRPW elevations, forming the contact between
Quaternary sediments and the underlying Wilson Grove formation. An unnamed
fault east of the Sebastopol Fault may be a branch from the Sebastopol, and is
important for deep groundwater flow and quality. All of these faults have sufficient
offset to juxtapose different geologic units against one other and serve as the main
boundaries for the sedimentary basins beneath the SRPW.

Analysis of gravity data reveals two steep-sided sedimentary structural basins
beneath the SRP: the Windsor basin beneath the northern portion of the SRP and
the Cotati basin beneath the southern part. These two structural basins are
separated by northwest to west-northwest trending, northeast dipping Trenton
Ridge thrust fault, which forms a bedrock high between the basins possibly as
shallow as 1,000 feet below ground surface (ft bgs).

The SRPW sits on a bedrock basement of deformed and faulted Mesozoic age rocks
of the Franciscan Complex, Great Valley Sequence, and Coast Range ophiolite (Table
2-4). Overlying the basement rocks are five geologic units of Cenozoic age that form
the SRP’s primary aquifers. These are: (1) Quaternary Alluvium, (2) Glen Ellen
Formation, (3) Wilson Grove Formation, (4) Petaluma Formation and (5) Sonoma
Volcanics.
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Table 2-4, Hydrogeologic Units in the Plan Area.

Hydrogeologic | Geologic Age | Age in | Mapped Geologic Estimated Specific Depositional Lithologic
Unit Million | Units Thickness Yield Environment Description
Years in feet (percent)
Quaternary Quaternary 1.8to Younger and older Stream channel; Gravel; sand and
Deposits Present | alluvium, alluvial fan flood-plain; alluvial gravel; sand;
. 0-550 to17 . .
and terrace deposits. fans; lacustrine. clay; sand and
clay.
Glen Ellen Early 0.011 Glen Ellen Formation, Continental, Clay and sand;
Formation Pleistocene to 5.3 Huichica Formation, piedmont; alluvial clay and gravel;
(?7) and and other unnamed 0-600 3to7 fans; local lacustrine. | sand; sand and
Pliocene. Tertiary Continental gravel; tuff;
deposits. conglomerate.
Wilson Grove Late Pliocene | 1.8to Include rocks Deep to shallow Sand;
Formation to Late 23.0 formerly assigned to marine; locally sandstone; blue
Miocene Merced Formation. 0-2,700 10 to 20 trant_jitiona] to sandstone; clay,
continental sand or gravel
environments. and shells; clay
and sand.
Voleanic Rocks | Pliocene to 1.8to Includes Sonoma, Basalt; volcanic
Miocene 23.0 Tolay, and Burdell 0-3,000 0to 15 . breccia; tuff.
Mountain volcanics.
Petaluma Pliocene to 1.81to0 Includes the Petaluma Fluvial and Clay; clay and
Formation Late Miocene | 23.0 Formation. 0-3,000 3107 lacuslrim:, f:siuarinc sand; shale;
and transitional sand or
marine environment. | sandstone.
Basement Pre-Miocene; | 65.5to | Includes the Sandstone;
rocks predominantl | 199.6 Franciscan Complex; . greywacke;
v Jurassic and Great Valley Complex =2,000 NA chert;
Cretaceous and Coast Range serpentine.
Ophiolite.

Table 2-4 Hydrogeologic Units in the Plan Area.

The Glen Ellen Formation interfingers with uppermost strata of the Wilson Grove
and Petaluma formations (gradually transitioning from one type to another). The
Wilson Grove and Petaluma formations are generally contemporary deposits, which
interfinger with each other, and with the Sonoma Volcanics, forming a complex
aquifer system. All SRPW geologic formations outcrop to some degree in the hills
flanking the basin. Estimates of their subsurface extent comes from interpretation of
geologic cross sections, well log data, and geophysical surveys. Generalized
southwest-northeast geologic cross sections are shown in Figure 2-9.
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Figure 2-9 Schematic West-East Geologic Cross Sections.

The figures show a thick section of Sonoma Volcanics at the east side of the basin,
interfingering westward with Petaluma Formation in the subsurface. The rocks are
cut by the Rogers Creek fault and other faults along the eastern edge of the basin. On
the west side of the basin, Wilson Grove formation overlies bedrock, but to the east
has been lowered by movement along the Sebastopol fault. The Wilson Grove
Formation interfingers eastward with Petaluma Formation in the subsurface. In the
central portions of the SRPW, the Petaluma Formation is the main unit at depth,
overlain by a relatively thin veneer of Glen Ellen Formation and Quaternary
alluvium sediments.

2.4.2 Hydrogeology

The Mesozoic age basement which makes up a large portion of the underlying SRP
area yields relatively little groundwater (Herbst et al., 1982). However, the thick
sedimentary layers and some of the volcanic rocks that overlie this bedrock in the
SRPW are capable of storing and yielding large quantities of groundwater. The
water-bearing properties of the geologic units vary considerably as a result of
changes in rock type within units and interfingering between units. This variability
determines how much water can be obtained from wells in different parts of the
watershed.
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Aquifer properties are estimated through the analysis of well and aquifer pumping
tests, which consist of pumping a well at a controlled rate and observing the amount
of water level lowering at or near the well. The specific yield of an aquifer generally
represents how much water will come out of storage during pumping, reported as a
ratio of the volume of water produced to the total volume of the sediments or rocks.
The specific yield estimates also provide insight as to which geologic formations are
likely to yield higher volumes of water to wells. The following sections provide
information on hydraulic properties and characteristics of each of the geologic units
that form the primary aquifers in the SRP (summarized in Table 2-4).

2.4.2.1 Quaternary Alluvium

Quaternary Alluvium consists of sedimentary deposits that are widespread
throughout the SRPW, generally in close proximity to and comprising minor
aquifers of limited extent along modern streams and beneath alluvial fans. These
deposits are dominated by alluvial fan sediment deposits, which are materials
eroded from rock exposed in the flanking hills. The deposits generally consist of
mixed poorly- to well-sorted sand, silt, clay, gravel, cobbles and boulders, as
interfingering, variably thin or thick beds of limited lateral extent (tens to hundreds
of feet). Layers in the older alluvium add up to a thickness of about 500 feet and
younger alluvium layers are generally less than 150 feet thick. These deposits
provide some water to shallow wells and contribute part of the water to deeper
wells that also draw from underlying formations. Within the SRP groundwater
subbasin, production from wells that only tap water from alluvial deposits produce
as little as 1 gpm to as much as 650 gpm. The highest well yields are in the northern
SRPW near Mark West Creek. The alluvial deposits are generally poorly sorted and
contain large fractions of clay resulting in a range of specific yields (the amount of
water a saturated aquifer will yield by gravity - or what is available to wells)
between 8 and 17 percent.

2.4.2.2  Glen Ellen Formation

The Glen Ellen Formation consists of clay-rich stratified stream deposits of poorly
sorted sand, silt, and gravel (Table 2-4). Beds of these sediments vary from coarse-
to fine-grained, commonly over distances of a few tens to a few hundreds of feet,
both laterally and vertically. The relatively high content of clay-sized material,
degree of compaction, and cementation tend to limit the permeability of the Glen
Ellen. Where sufficiently thick, the Glen Ellen Formation includes some beds of
moderately- to well-sorted, coarse-grained materials that have high permeability
and yield large amounts of water to wells. Glen Ellen Formation wells typically
produce a few tens to hundreds of gpm, but some optimally constructed wells
produce greater than 500 gpm. The specific yield range for the Glen Ellen is between
3 and 7 percent.

2.4.2.3  Wilson Grove Formation
The sandstone-dominated Wilson Grove Formation is exposed in the low hills west
of the SRP groundwater subbasin and is also continuous to the east for some
distance, where it interfingers with the Petaluma Formation beneath alluvial fan

SRPGMP 2-27 2014



materials. It generally underlies the Glen Ellen Formation in the northern SRPW.
The Wilson Grove Formation is relatively thick (300 ft to greater than 1000 ft thick),
and mostly composed of weakly cemented marine-deposited sandstone, with
volcanic ash intervals. The predominance of relatively clean sand and the low
degree of cementation in the Wilson Grove Formation result in moderate to high
permeability. Well production in the Wilson Grove Formation is high: from 200 to
1,000 gpm or more. Wells drawing from the upper part of the Wilson Grove
Formation have estimated specific yields in the range of 10 to 20 percent, higher
than any of the other rocks or sediments in the SRPW.

2.4.2.4  Sonoma Volcanics

Rocks of the Sonoma Volcanics, an important aquifer in the SRP groundwater
subbasin and surrounding areas, are predominant only in the eastern SRP
groundwater subbasin. These rocks comprise a highly variable assemblage of
andesitic and basaltic tuffs with interbedded lava flows and explosive volcaniclastic
rocks, having a broad range of water-bearing properties. Many of the volcanic units
have limited extent and appear to have erupted from local centers. Estimated
specific-yield values for the Sonoma Volcanics vary from 0 to 15 percent. Water
production from wells drilled into thick air-fall pumice units may exceed a few
hundred gpm, but wells drawing from unfractured lavas or welded tuffs may
produce less than 10 gpm and dry holes are encountered occasionally.

2.4.2.5  Petaluma Formation

The Petaluma Formation is dominated by more or less consolidated silt or clay-rich
mudstone, with local beds and lenses of poorly-sorted sandstone and minor
conglomerate beds. Due to the large amount of silt- and clay-sized particles, the
specific yields of wells are low, varying from 3 to 7 percent. Domestic wells drilled
into the Petaluma Formation yield on average about 20 gpm and vary from 10 to 50
gpm. However, the Petaluma Formation is at least 3,000 ft thick in places within the
study area, and at favorable places can contain enough better-sorted thin sand and
gravel beds to make possible well production of hundreds of gpm from deeper wells.
For example, in the Rohnert Park area, municipal wells drawing predominantly
from the Petaluma Formation have produced as much as 500 gpm.

2.4.2.6  Basement Rocks

Basement rocks that underlie the SRP aquifers are exposed in the hillsides of the
SRPW. These units include the Great Valley sequence, Franciscan Complex, and
Coast Range Ophiolite. Wells completed in the basement rocks generally produce
relatively small amounts of water suitable for domestic supply. The most productive
targets for drilling in basement rocks are highly fractured zones in well-cemented
Great Valley or Franciscan sedimentary rocks. Many successful domestic wells
produce 5 gpm or less from basement rocks in the hills and mountains within the
study area. While the basement rocks provide a viable, sole source supply for many
households, they are not considered a major water supply source in the SRP
groundwater subbasin.
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2.4.2.7 Hydrogeologic Subareas

The recent studies conducted by the USGS revealed that the basin is divided by
northwest trending faults, some of which serve as groundwater barriers, offsetting
the geologic units and forming five hydrogeologic subareas (Figure 2-10 referred to
as ‘groundwater storage units’ in Nishikawa, 2013). These subareas are not
hydrologically distinct, as groundwater and surface water flows occur between
subareas. However, the subareas exhibit unique hydrogeologic characteristics that
allow for subdividing the Plan Area.
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Figure 2-10 Hydrogeologic Subareas.

1) Uplands - The Uplands hydrogeologic subarea consists dominantly of
undifferentiated older basement rocks with overlying to adjacent deposits of the
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2)

3)

4)

5)

Sonoma Volcanics in the Mayacamas and Sonoma Mountains east of the Rogers
Creek fault zone, excluding the Valley Subarea. The basement rocks have low
permeabilities except were fractured and weathered, with generally small well
yields. The Sonoma Volcanics is a diverse assemblage of volcanic and debris
flows, air fall ashes and tuffs, and lacustrine deposits which can produce
moderate amounts of water to wells, although dry wells are not uncommon.
Valley - The Valley hydrogeologic subarea, which includes the alluvial fill of the
Rincon Valley, Bennett Valley and northern half of the Kenwood Valley, is mostly
composed of Glen Ellen Formation (including the surficial Quaternary alluvial
deposits) and the Sonoma Volcanics. The Glen Ellen Formation consists of
diverse mixtures of tuffaceous clay, mud, gravel and silt deposits with
interbedded conglomerates, and is approximately 100-150 feet thick throughout
the SRPW.

Windsor - The Windsor hydrogeologic subarea is located north of the Trenton
Ridge Fault, west of the Mayacamas Mountain foothills, and east of the
Sebastopol fault. The Windsor subarea consists of 100-150 feet of Glen Ellen
Formation underlain by the Petaluma Formation, at depths greater than 2000
feet by the Sonoma Volcanics, and by the Wilson Grove Formation along their
western edge. The Pliocene and Miocene age Petaluma Formation is composed
primarily of moderately to weakly consolidated silt and clayey mudstone with
local beds and lenses of poorly sorted sandstone. The clay-rich Petaluma
Formation is generally much finer grained than the overlying Glen Ellen
Formation, yields less water to wells, and interfingers with the Sonoma
Volcanics to the east and the Wilson Grove Formation to the west.

Cotati - The Cotati hydrogeologic subarea is located south of the Trenton Ridge
fault, west of the Sonoma Mountain foothills, and east of the Sebastopol fault.
Very similar in geology to the Windsor, the Cotati subarea consists of 100-150
feet of Glen Ellen Formation underlain by the Petaluma Formation, at depths
greater than 2000 feet by the Sonoma Volcanics, and by the Wilson Grove
Formation along their western edge.

Wilson Grove - Located between the Mendocino Range and Sebastopol fault,
the Wilson Grove hydrogeologic subarea consists almost completely of the
weakly to well consolidated, massive to thick-bedded, fine-to very fine-grained
fossiliferous sand and sandstone deposits of the Wilson Grove Formation. In
contrast to the Petaluma Formation, the coarser-grained and permeable Wilson
Grove Formation yields moderate to abundant water to wells.

The two primary hydrogeologic subareas that are separated by the Trenton fault,
Windsor in the north and Cotati in the south, represent the deepest parts of the
basin and range from 6,000 to 10,000 feet deep. The study does not conclude
whether aquifers at these great depths are productive enough or contain suitably
usable water quality.

As illustrated in Figure 2-9, Cross Section B-B’ intersects multiple faults including,
from east to west, the Bennett Valley fault zone, the Rodgers Creek fault zone,
Trenton Ridge fault, an unnamed fault and the Sebastopol fault. The Bennett Valley
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fault is a northwest trending right-lateral fault, a characteristic branch of the San
Andreas fault zone to the west, which cuts across the Uplands and Valley subareas.
The Rodgers Creek fault zone is another right-lateral fault branch of the San Andreas
that forms the eastern boundary of the Windsor and Cotati hydrogeologic subareas.
The Trenton Ridge fault is a northwest trending thrust fault that dips to the
northeast and forms the boundary between the Windsor and Cotati hydrogeologic
subareas. An unnamed northwest trending fault appears to truncate the eastern
extent of the Wilson Grove Formation. The Sebastopol fault forms the boundary
between the Wilson Grove and Cotati hydrogeologic subareas and the western
boundary of the Windsor hydrogeologic subarea.

2.4.3 Groundwater Level Movement and Trends
Changing patterns of land use, surface water and groundwater use, as well as
climate changes, can cause changes in groundwater levels and movement directions.
This section discusses changes in groundwater level and movement over time by
comparing past and current groundwater level contour maps and hydrographs.

With a few exceptions, between 1951 and 2007 the pattern of groundwater level
movement has remained generally constant, and groundwater levels have been
relatively stable. The main exception is a groundwater depression beneath the
Rohnert Park-Cotati area, which developed during the 1970s but was significantly
reduced after 2005. That groundwater depression accompanied 1980s population
growth, which increased local water supply demand with associated increased
groundwater pumping, prior to urban water use metering and conservation
incentives. As discussed in Section 2.3.2.3, the urban water demand in the area is
currently met with a combination of surface water and groundwater supply, and by
metering urban water use with incentives to increase conservation and water use
efficiency.

Contour maps of groundwater-levels in the SRPW (Figure 2-11) show groundwater
flow directions and trends for selected seasons between 1951 through 2007. Figure
2-11 shows that the dominant direction of groundwater flow in the spring of 1951
was from the east toward the west side in the northern part of the SRP groundwater
subbasin, and from the east towards the Laguna Santa Rosa in the southern portion
of the basin. The influence of Mark West and Santa Rosa Creeks also appear as
upstream deflections in the contours, indicating the watercourses were being fed
from groundwater discharge. Precipitation in 1951 was just above average.
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Figure 2-11 Groundwater Level Contours 1951, 1990, & 2007, Plan Area.
Groundwater-level contours for 1990 (Figure 2-11) show the two most significant
changes in groundwater levels included:

e Continued decline of groundwater levels in the Rohnert Park-Cotati area,

yielding a more complex outline for the expanded groundwater pumping
depression
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e Approximately 20 feet of groundwater level decline west of the City of Santa
Rosa area

Groundwater-level contours for 2007 (Figure 2-11) show higher water levels in the
Rohnert Park-Cotati area and a reduced pumping depression. These changes
coincided with a significant pumping reduction at City of Rohnert Park wells (Figure
2-12), primarily due to increased imports of Russian River water provided by the
Water Agency. The reduction of the 1990s groundwater depression suggests that
reduced pumping in the Rohnert Park-Cotati area allowed groundwater levels to
recover to elevations typical of the early 1970s. This also suggests the aquifer is
relatively resilient and has an ability to recover quickly under reduced pumping

conditions.
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Figure 2-12 Total Annual Pumping, Southern SRP, Surface Water Deliveries, and Groundwater
Levels, 1968-2008.

Groundwater level trends are generally evaluated by collecting and graphing long-
term groundwater levels in wells. These ‘hydrographs’ are individual well plots of
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groundwater level elevation versus time. They typically have undulating shapes,
which exhibit seasonal groundwater level fluctuations as demand and pumping
change over the wet and dry seasons. It is also typical to see long-term trends that
correlate with land use and demand changes, and with varying hydrologic cycles of
wet years and dry years (droughts). Figure 2-13 provides a number of well
hydrographs across the SRPW

Many hydrographs of Cotati basin wells (6N/8W-23H1, -25C1, -26A1, -15]3, -26L1, -
27H1 - Figure 2-13A) show seasonal fluctuations and a decline in groundwater
levels for the late 1970’s and 1980’s. The declines reached a maximum in the early
1990’s, followed by recovery in the early 2000’s. These declines may be due to
increasing groundwater demands, coupled with droughts in 1976-77 and 1987-92.
The recovered groundwater levels coincided with reduced pumping and increased
deliveries of Russian River supplies from the Water Agency to the City of Rohnert
Park. Current data show relatively stable groundwater levels.
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2.4.4 Faults and Groundwater Movement
Faults, several of which serve as SRPW boundaries played a significant role in the
development of inland California Coast Range valleys, including the SRPW, and are
probably responsible for the greater depth of some sediment filled basins within
them. Faults also can affect water flow and well production, because groundwater
movement may be inhibited or preferentially increased across or within faults and
fault zones.

Faulting can break even very strong rocks, producing fracture zones that tend to
increase permeability, and may provide preferential paths for groundwater flow.
Conversely, some faults can form groundwater barriers; if the faulting grinds the
broken rock into fine-grained fault gouge with low permeability, or where chemical
weathering and cementation over time have reduced permeability. The hydraulic
characteristics of materials in a fault zone, and the width of the zone, can vary
considerably so that a fault may be a barrier along part of its length but elsewhere
allow or even enhance groundwater flow across it. Faults also may displace rocks or
sediments so that geologic units with very different hydraulic properties are moved
next to each other.

The alignments of thermal springs and wells (affected by waning volcanic heat
sources), along and near SRPW valley-bounding faults, indicate that some SRPW
faults enable deep waters to move upward to the surface or into shallow formations.
West of the Rogers Creek Fault (Figure 2-8), and directly downgradient (in the
groundwater flow direction), groundwater compositions change from
characteristics typical of recent rainfall replenishment to those of hydrothermal or
connate water (water included during accumulation of the rock or sediment
materials). These changes suggest that the fault orientation and activity may be
directing groundwater downward and causing deep mixing of older and more
recently replenished waters. The Sebastopol Fault may be acting as a barrier to
shallow flow, but does not appear to impede flow at greater depths.

2.4.5 Groundwater-Surface Water Interaction

The relationship between surface water and groundwater depends upon the
amount of water available in the surface water body or stream and in the
subsurface, as well as the subsurface geology and streambed conductivity (measure
of the ability of the streambed to transmit water into the underlying subsurface).
Under natural conditions, some streams gain water from the subsurface and other
streams lose water to the subsurface. Streams can shift between gaining and losing
streams along their courses when the hydrology, underlying geology, local climate
or storm flow conditions occur. Surface water-groundwater interactions are
important to understand for hydrologic balance, water quality and ecosystem
health.
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Streambed conductivity was estimated in the groundwater model (Section 2.8) and
is displayed in Figure 2-14. The highest values are predominantly in streams in the
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uplands, in Mark West Creek and Santa Rosa Creek, in a segment of the Laguna De
Santa Rosa, and in some of the smaller creeks at the eastern margins of the SRP. The
lowest streambed conductivity values are generally in the Windsor, Santa Rosa, and
Cotati areas. The areas of higher streambed conductivity have the highest potential
for groundwater-surface water interaction.

In the Plan Area, the Santa Rosa Creek is largely a gaining stream just east of the
Rodgers Creek fault zone, and becomes a losing stream just west of the Rodgers
Creek fault zone, and then several miles to the west once again becomes a gaining
stream.
2.4.6 Groundwater Recharge and Discharge

Sources of groundwater recharge within the Plan Area are infiltrated rainfall,
streams, septic-tank effluent, and irrigation return flow. Groundwater discharge
appears as stream baseflow (gaining streams) and as the source of Laguna de Santa
Rosa wetlands, discharge from springs, evapotranspiration from phreatophytes, and
groundwater pumpage. Groundwater inflow and outflow can also occur as
subsurface underflow across SRPW boundaries, with flows crossing either into or
coming from adjacent groundwater basins. The amount of groundwater recharge
and discharge in the Plan Area is estimated a number of ways through direct
measurement, approximation incorporating some literature-based variables, and
with the use of the groundwater model.

The principal sources of recharge to groundwater systems within the Plan Area are
direct infiltration of precipitation and infiltration from streams. Minor sources of
recharge include infiltration from septic tanks, leaking water-supply pipes, leaking
storm drain pipes, irrigation water in excess of crop requirements, and crop frost-
protection applications. Previous estimates of the average annual recharge for the
SRP groundwater sub-basin (representing approximately half the Plan Area)
between 1960 and 1975 equaled 29,300 acre-feet. Those estimates included
infiltration of precipitation and streamflow. An integrated hydrologic model of the
study area estimated average annual precipitation falling on the Plan Area between
1976 and 2010 at 531,000 afy (Woolfenden and Nishikawa, 2014). This value is not
equal to groundwater recharge, because it does not include losses such as
evapotranspiration and runoff. More recent recharge estimates using the fully-
coupled USGS surface water-groundwater flow model (Section 2.8) indicate a 1976-
2010 average annual recharge of approximately 80,600 afy, with recharge through
streambeds comprising 32,400 afy, recharge through surface percolation
comprising 41,000 afy, and inflow from adjacent groundwater basins 7,200 afy.

Recent natural recharge potential mapping of the SRPW was conducted that
incorporates soil permeability, slope, and shallow geologic unit permeability (0 to
50 ft bgs) (Winzler & Kelly GHD, 2012). The weighting of each parameter - slope
(20%), soil (30%), and geology (50%)- is generally based on other similar studies
and guidance (Sesser et al.,, 2011; DWR, 1982; and Muir and Johnson, 1979) and
sensitivity analysis. The natural recharge potential map (Figure 2-15) ranks the very
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high to very low relative potential for natural groundwater recharge from rainfall
infiltration.
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Figure 2-15 Natural Relative Recharge Potential Map, Plan Area.

Potential sources of groundwater recharge from adjacent basins include underflow
from the adjacent Petaluma, Russian River, and Wilson Grove Formation Highlands
groundwater basins. Total estimated average annual groundwater underflow into
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the SRP watershed has been estimated at approximately 7,200 afy using the
integrated hydrologic model of the study area (Woolfenden and Nishikawa, 2014).

Groundwater discharge occurs as natural baseflow in streams, discharge from
springs, evapotranspiration, and as underflow that leaves the groundwater basin.
Groundwater pumping is another form of groundwater discharge.

Natural groundwater discharges occur where the potentiometric head (highest
groundwater level) is higher than the land surface, such as at springs or in the
Laguna de Santa Rosa. The groundwater-level contour map for 1951 (Figure 2-11)
shows that groundwater moved toward, and discharged into, the stream channels,
likely sustaining baseflow. On a larger scale, groundwater also moved away from the
margins of the valley toward the Laguna de Santa Rosa, which is the main location of
natural SRP groundwater discharge.

Based on USGS topographic maps and CDWR records, there are 28 mapped springs
and seeps in the SRPW. On the west side of the SRPW groundwater discharges from
the Wilson Grove Formation through springs and seeps, and on the east side
discharge is from the Sonoma Volcanics and Glen Ellen formation.

Groundwater evapotranspiration (plant groundwater uptake) is estimated at 7,200
afy by the groundwater model (Section 2.8). In addition to the groundwater used by
plants in the Laguna de Santa Rosa, groundwater is lost to the atmosphere by
evaporation or discharge to the lower reach of Mark West Creek, which flows out of
the study area.

Groundwater pumping is the most significant basin discharge from the study area
with the largest significant proportions being domestic and agricultural pumpage,
followed by public supply pumpage. The majority of pumping is not measured or
reported and was estimated by the USGS using land use data and the groundwater
flow model. Pumping from municipal public supply wells is the only component that
is required to be measured and reported; it comprises up to approximately 16% of
the total pumping. An estimate of agricultural irrigation pumpage was reconstructed
from areas of irrigated crop types identified in California Department of Water
Resources land use surveys for 1974, 1979, 1986 and 1999. Watershed component
simulations were used in conjunction with a daily crop-water demand model to
estimate pumpage. Because agricultural well information is incomplete and
locations not precise, amount and location of irrigation was estimated in the model.
For domestic pumpage, it was assumed that population identified outside the urban
areas were supplied by domestic supply wells and the census data for 1970, 1980,
1990, 2000, and 2010 were used to approximate per capita water demand assumed
to equal 0.19 af per capita. Census tracts were multiplied by the population density
of each census tract to estimate the total census tract population. Because domestic
well information is also incomplete and locations not precise, amount and location
of domestic pumpage was also estimated in the model.
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Figure 2-16 summarizes the total estimated average annual groundwater pumping
between 1976 and 2010, based on the groundwater flow model. The 1976-2010
average annual total pumping was approximately 35,600 afy, with an overall
increasing trend over time as indicated by the 2004-2010 average annual estimate
of 42,000 afy. The largest demand on groundwater estimated by the model is for
rural domestic and agricultural pumping estimated at 82 percent on average (50
percent domestic and 32 percent agricultural). See Appendix E for information on
how the pumping estimates were derived.
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Figure 2-16 Total Estimated Average Annual Pumping in the Plan Area.

2.4.7 Land Subsidence
Land subsidence is the lowering of the land surface due to changes that occur
underground. Common causes of land subsidence from human activities include
pumping of groundwater, oil, and (or) gas from subsurface reservoirs; dissolution of
limestone, causing sinkholes; collapse of underground mines; drainage of organic
soils; and hydro-compaction. Aquifer overdrafting is a major cause of land
subsidence in many parts of the southwestern United States.
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Land subsidence can also be caused by tectonic forces related to movement of the
Earth’s tectonic plates, which may include movements along fault planes. Existing
data related to the potential for land subsidence in the SRP is limited to Global
Position System (GPS) data collected as part of a plate boundary study and a focused
study of the Rodgers Creek fault zone.

GPS data is being collected as part of a Plate Boundary Observatory (PBO) network
to monitor tectonic Earth movements in North America. The project is led and
managed by University Navigation Signal Timing and Ranging Global Positioning
System Consortium, a university-governed consortium. PBO's network of 1100
permanent continually-operating GPS stations spans the Pacific/North-American
plate boundary in the western United States and Alaska, with additional stations on
the stable continental interior. Three PBO GPS (Plate Boundary Observatory Global
Positioning System) stations are located within the SRP watershed (Figure 2-17).
These three stations (P196, P197 and P201) have been actively monitored since
2005, 2006 and 2008, and results are shown in Figures 2-17. Station P196 located in
the hills southwest of Cotati indicates a gradual and continuous lowering of the land
surface of about 5 millimeters (1/5 of an inch) over the past 6 years; in contrast
neither P197 nor P201 illustrate trends of changes in land surface. Whether the land
surface changes observed southwest of Cotati are related to tectonic movements,
groundwater extraction or other factors has not been examined.

Data collected as a part of a study of the Rodgers Creek fault for evidence of creep
revealed evidence of potential land subsidence in the SRP (Funning et. al., 2007).
The study used Permanent Scattering Interferometric Synthetic Aperture Radar (PS-
InSAR) technique from satellite data from 1992-2001 to analyze the area for land
surface deformation related to fault movements (Figure 2-18). PS-InSAR is an
advanced processing technique for satellite radar data, which uses the radar returns
from stable targets on the ground to generate a series of surface displacement
changes over time, with atmospheric effects mitigated.
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Figure 2-18 INSAR Output for Santa Rosa Plain, 1992-2001.

While not specifically designed to investigate potential land subsidence due to
groundwater pumping, the fault study identified areas where ground levels declined
at a rate of about 6 mm (0.2 inches) per year in areas (Figure 2-18) that coincide
with the groundwater depressions seen in Figure 2-11. The decade-long study
(1992-2001) included a time of relatively increased groundwater pumping in the
City of Rohnert Park, before most water usage was metered.
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Beginning in 2002 the City of Rohnert Park curbed groundwater pumping and
began metering urban water use. It now primarily relies on surface water supplies
from the Russian River. Shallow and intermediate depth groundwater levels in the
Rohnert Park-Cotati area have recovered significantly, which reduces the potential
for future subsidence related to groundwater extraction in that area.
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2.4.8 Groundwater Quality
Groundwater quality in the SRPW was characterized by the USGS using analyses for
selected wells from previous investigations, from databases maintained by the
California Department of Public Health, California Department of Water Resources,
and public supply purveyors from 1974-2010. Additionally, groundwater sample
data collected by the USGS in 2004 (under the State Water Resources Control Board
Groundwater Ambient Monitoring & Assessment Program, or GAMA, program) and
2006-2010 was evaluated. Construction information for wells sampled is provided
in Appendix E. Groundwater sample locations are provided in Figure 2-19.

Groundwater quality information from the USGS study is used to: (1) identify some
of the primary constituents of potential concern present in groundwater in the
SRPW; (2) describe the general groundwater chemistry characteristics for each of
the five defined hydrogeologic subareas; and (3) provide insights into how
groundwater enters, moves through, and leaves the hydrogeologic system.

2.4.8.1 Water Quality Constituents of Potential Concern

Groundwater quality is highly variable throughout the study area and is generally
acceptable for beneficial uses, although constituents of potential concern pose
challenges on a localized basis within the study area. Specific conductance, chloride,
total dissolved solids, nitrate, arsenic, boron, iron, and manganese are considered
water quality constituents of potential concern in the SRPW because some samples
from wells exceeded state or federal recommended or mandatory regulatory
standards for drinking water. Much of the data summarized below is from public
drinking water systems that provide treatment to remove these and other
constituents of potential concern to levels below applicable regulatory standards.
The concentrations presented for these wells are prior to such treatment, so as to
allow for a characterization of native (or ambient) groundwater quality conditions.
All these constituents of potential concern occur naturally in groundwater, although
nitrate also tends to be strongly associated with land use practices. Other
anthropogenic constituents associated with land use practices, such as releases of
fuel hydrocarbons and solvents, also occur in localized areas.

Since much of the data comes from public supply wells that typically are completed
in deeper aquifer zones, the data largely represents deeper aquifer zones. Therefore,
the data may not adequately represent the water quality of the more shallow
aquifers being accessed by most domestic wells.

Iron and manganese in groundwater comes from natural weathering of many
common rocks. The concentrations of iron and manganese are sensitive to redox
(presence or absence of oxygen) and pH conditions. High iron content can give a red
tint to water and high manganese content can form a characteristic black-colored
deposit that gives water an unpleasant taste and appearance at high pH in the
presence of oxygen and carbonate or silicate. About 43 percent of the samples
analyzed for iron had concentrations greater than or equal to the secondary
maximum contaminant level (SMCL) of 300 ug/L (microgram/liter), and about 73
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percent of the samples analyzed for manganese equaled or exceeded the SMCL of 50
ug/L.

Arsenic is a semimetallic element that is tasteless, odorless and its presence in
groundwater is most commonly associated with sulfide and ferromanganese
minerals, particularly in geothermal and highly evaporated water. Manmade
sources of arsenic wood preservatives, pesticides and in the semiconductor
industry. Approximately 12 percent of the samples analyzed for arsenic had
concentrations greater than or equal to the maximum contaminant level (MCL) of 10
ug/L; about 30 percent of the samples collected from wells in the Windsor and
Cotati hydrogeologic subareas exceeded the arsenic MCL.

Boron is naturally occurring in many minerals and rocks, including tourmaline,
igneous rocks and evaporate minerals such as borax, and is also commonly
associated with geothermal water and thermal springs. Boron can also occur in
wastewater with cleaning agents containing boron. Boron concentrations were
exceeded or equaled regulatory standards in seven percent of the samples analyzed.

Nitrate, specific conductance, and chloride values were greater than or equal to
regulatory standards in only about two percent of the samples analyzed. Nitrate
(NO3) is both derived from manmade and natural sources, and is one of the most
frequently identified constituents of concern in groundwater. Natural sources of
nitrate include the atmosphere and decomposition of organic material, and
manmade sources include fertilizers, septic tank effluent, leaking sewers, and
atmospheric deposition of nitrogen emissions. Only two of the 92 groundwater
samples analyzed for nitrate as nitrogen exceeded or equaled the nitrate MCL of 10
mg/L (milligram/liter). On the basis of nitrate concentration in the Upland subarea,
nitrate concentrations greater than 1 mg/L in the Windsor and Cotati hydrogeologic
subareas are considered anthropogenic. The median concentration of nitrate in
shallow Windsor and Cotati subarea wells was 0.9 and 4.4 mg/L, respectively and in
deeper wells the median concentrations were 0.2 and 1.0 mg/L respectively.

While concentrations of chloride and specific conductance are predominantly well
below secondary drinking water standards, concentrations of these two
constituents appear to be increasing with time in the SRPW (Figure 2-20). The
specific conductance or conductivity of an electrolyte solution is a measure of its
ability to conduct electricity, and as the ion concentration increases so does the
specific conductance. The unit of measure for specific conductance is micro-siemens
per centimeter (uS/cm) - which can be used to help estimate the total dissolved
solids content. Specific conductance has a maximum recommended secondary MCL
of 900 uS/cm. Nearly three-quarters of the 33 wells with water quality records
spanning 20 years or more had increased specific conductance over time, and about
half of those wells also showed increases of more than 10 percent since first being
sampled.
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Figure 2-20 Specific Conductance and Chloride Trend Lines.

Chloride occurs naturally in groundwater from the weathering and dissolution of
sedimentary rocks and evaporites (salt deposits), and in fossil saline groundwater
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buried in marine sediments. Seawater intrusion is another very common source of
chloride in groundwater basins that are connected to seawater bodies.
Anthropogenic sources of chloride commonly include manufacturing, power
generation, landfill leachate, and wastewater. Chloride concentrations increased
similarly in about two-thirds of the wells, and just more than half increased by more
than 10 percent. Not all wells had increases: a more than 10 percent decrease in
concentration was measured in 15 percent of the wells for specific conductance and
30 percent for chloride.

The greatest increases in concentrations of specific conductance, chloride or both
were in wells located in the vicinity of the cities of Rohnert Park and Cotati (Figure
2-20B). Possible causes of the increased specific conductance and chloride include
groundwater underflow of high dissolved solids concentration groundwater present
along the Rodgers Creek fault zone, historic irrigation return flow, septic tank
effluent or leaky sewer pipes. Depth-dependent hydrologic, chemical and isotopic
data are needed to better understand the cause of the increased specific
conductance and chloride concentrations.

The SRPW contains a number of currently regulated contaminant release sites
(Figure 2-21), many of which are under active cleanup order by the State Water
Resources and Regional Water Quality Control Boards. These include leaking
underground tanks from gasoline and solvent storage, land disposal and military
facilities. These releases, which include petroleum and chlorinated solvent
contaminants and metals, are generally of limited areal extent, although impacts to
water-supply wells from a number of sites have occurred within the study area. The
SWRCB GAMA Priority Basin Project study of the North San Francisco Bay
Groundwater Basins evaluated inorganic and organic constituents in groundwater.
Some of the 89 public-supply wells sampled had low-level detections of volatile
organic compounds (VOCs) and pesticides, but all detections were significantly
below the contaminant’s respective MCLs (Kulongoski, 2010).
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Figure 2-21 Contaminant Release Sites in the Plan Area.

2.4.8.2 Groundwater Quality Classification by Subarea
Groundwater characteristics in the five hydrogeologic subareas in the SRPW have
been classified on the basis of groundwater quality data analyses. As groundwater
flows through the subsurface, it assumes a characteristic chemical composition as a
result of interaction with the aquifer matrix (solid) materials and length of time in
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the subsurface. Typically, the longer the groundwater flows along a pathway
following the hydraulic gradient (groundwater flowpath) in contact with and
flowing through the aquifer matric materials, the higher the dissolved solids
concentrations and major constituent concentrations. This basic phenomenon helps
explain why it is common to find higher dissolved solids concentrations in
groundwater with depth. The term groundwater classification is used to describe
the bodies of groundwater, or in this case to help define hydrogeologic subareas,
that differ in their major chemical composition on the basis of major constituent
concentrations.

Diagrams depicting the relative proportion for groundwater quality constituents are
provided in Nishikawa 2013. The following summarizes the general groundwater
classification of the five hydrogeologic subareas:
1. Uplands

e Mixed cation-bicarbonate and calcium/magnesium bicarbonate type

e Mean dissolved solids concentration of 330 mg/L
2. Valley

¢ Dominantly contains mixed cation-bicarbonate type groundwater with

relatively higher sodium
e Median dissolved solids concentration of 392 mg/L

3. Windsor
¢ Dominantly a mixed cation-bicarbonate and sodium-bicarbonate type
groundwater
e Median dissolved solids concentration of 321 mg/L
4. Cotati

e Mixed cation-bicarbonate and sodium-bicarbonate type groundwater
e Median dissolved solids concentration of 362 mg/L

5. Wilson Grove hydrogeologic
e (alcium-bicarbonate and mixed cation-bicarbonate type groundwater
e Dissolved solids concentrations less than 300 mg/L

2.4.8.3  Groundwater Movement Inferred from Water Quality
Data

A groundwater flowpath is the route that water molecules follow from a point of
infiltration into the ground, through the subsurface into an aquifer and ultimately
either remaining in long-term storage or discharging to the surface at a stream,
spring, wetland or well. In addition to the general groundwater type classifications
described in the preceding section, other water quality constituents can be used as
tracers to infer groundwater flowpaths, as well as recharge and discharge
characteristics. Some of the more robust and sophisticated tracers are those that
provide information on the approximate age of groundwater, including stable
environmental isotopes and tritium. The USGS evaluated the general water quality
constituents in conjunction with stable isotope and tritium data from groundwater
samples to develop the following general summary of groundwater movement
within the Plan Area.
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As discussed in previous sections, groundwater flows generally from the east to
west from the Uplands and Valley subareas into the Windsor and Cotati subareas,
discharging into springs, streams and wells and finally into the Laguna de Santa
Rosa (Figure 2-22). The Rodgers Creek fault zone, comprising the boundary
between the Cotati-Windsor subareas and the Upland-Valley subareas, and an
unnamed fault east of the Sebastopol fault in the Cotati subarea, appear to form at
least partial if not whole barriers to flow. These faults also have the potential to
impart higher dissolved solids and boron to groundwater through deep circulation.
It also appears that deep groundwater flows east to west across the Cotati and
perhaps Windsor subareas. The Wilson Grove subarea has relatively low dissolved
solids and appears fairly separated from the other hydrogeologic units, and
groundwater flows west to east towards the Laguna de Santa Rosa.
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Figure 2-22 Hydrogeologic Conceptual Model of the Plan Area.
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2.5 SURFACE WATER
This section provides a regional description of the primary surface water features
within the Plan area.

2.5.1 Surface Water System and Water Bodies

As noted in previous sections, the Plan Area is mostly within the middle Russian
River drainage basin and includes three main drainage subbasins based on the
National Hydrography Dataset (NHD), that collectively cover an area of 251 square
miles. These three main drainage subbasin areas are named for the main streams in
each area: Mark West Creek, Santa Rosa Creek, and Laguna de Santa Rosa. The
drainage subbasins are shown on Figure 2-23, along with other major and minor
tributary streams (Simley and Carswell, 2009). The Plan Area also contains
numerous natural and man-made surface water bodies, including small lakes, ponds
and wetland areas. The following sections describe these drainage subbasins, as
well as other significant surface water features within the Plan Area.

Figure 2-23
Subwatersheds, Major
Streams, and Stream Gages
in the Plan Area.
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2.5.1.1  Mark West Creek
The Mark West Creek drainage subbasin covers 86 square miles in the northern
Plan Area. Mark West Creek (Figure 2-23), has a 29.9 mile-long channel originating
at an altitude of 1,922 feet in the Mayacamas Mountains, close to the north-eastern-
most Plan Area.

The main channel of Mark West Creek is perennial throughout much of its length
(Simsley and Carswell, 2009), having summer flows maintained by numerous
springs near the headwaters. Most of the main channel is in its natural state and
much of the riparian vegetation adjacent to the Mark West Creek channel, as well as
the creek bed, is undeveloped and characteristic of natural channel conditions. Some
tributaries of Mark West Creek are perennial, but most are either ephemeral or
intermittent and become dry during late spring to early fall.

2.5.1.2  Santa Rosa Creek
The Santa Rosa Creek Basin is a 77 square mile drainage area in the central and
eastern Plan Area (Figure 2-23). Santa Rosa Creek, the main stream in the Santa
Rosa Creek Basin, is a 22 mile-long channel flowing in a westerly direction from
drainage divides in the Mayacamas and Sonoma Mountains, to its confluence with
the Laguna de Santa Rosa drainage channel. The source of Santa Rosa Creek is at an
altitude of 1,940 ft as], falling close to the 2,730 feet summit of Hood Mountain,

Santa Rosa Creek originates in steep terrain of the Mayacamas Mountains, an area of
mostly natural vegetative cover. The middle Santa Rosa Creek drainage crosses the
City of Santa Rosa and adjacent agricultural lands, whereas the lower Santa Rosa
Creek drainage traverses mainly agricultural land. Through the urbanized city
landscape, Santa Rosa Creek flows in an engineered channel with concrete or
earthen embankments. The upper Santa Rosa Creek and its tributary, Matanzas
Creek, are perennial steams that carry diminished flows in late summer and fall.
Other Santa Rosa Creek tributaries generally have engineered channels and flows
are intermittent (Simley and Carswell, 2009).

2.5.1.3 Laguna de Santa Rosa, Peripheral Streams and
Drainages

The Laguna de Santa Rosa Basin is an 88 square mile area drained by the Laguna de
Santa Rosa channel, upstream of the Santa Rosa Creek tributary, (Figure 2-24). The
“Laguna de Santa Rosa” also refers to the general area of wetlands, ponds, and
vernal pools within the area of the 100-year floodplain surrounding the main
Laguna de Santa Rosa channel (Figure 2-23). The Laguna de Santa Rosa channel and
floodplain together form a natural overflow basin connecting Santa Rosa Creek,
Mark West Creek, and the smaller creeks in the Plan Area with the Russian River.
The overflow basin, approximately defined by the 100-year floodplain, has the
distinction of being the second largest freshwater wetland area in the coastal
northern California region, and is valued as an important ecological resource. The
Laguna de Santa Rosa channel drains the southern and southwestern areas of the
Plan Area.
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The Laguna de Santa Rosa channel originates at an altitude of 260 ft asl, west of
Cotati and close to the southern boundary of the Plan area (Figure 2-23). Much of
the Laguna de Santa Rosa upstream of the Mark West Creek juncture is below an
altitude of 50 ft asl. Santa Rosa Creek, which is not included in the Laguna de Santa
Rosa drainage subbasin, is the largest tributary to the Laguna de Santa Rosa. Other
important Laguna de Santa Rosa tributaries include Copeland Creek, Crane Creek,
Hinebaugh Creek, Five Creek, Colgan Creek, Gossage Creek, Washoe Creek, and
Roseland Creek (Figure 2-23). Copeland Creek and Crane Creek have short
perennial reaches (Simley and Carswell, 2009) draining the Sonoma Mountains in
the southeastern part of the Plan Area. Copeland Creek is perennial in its upper
sections, becomes intermittent as it flows westward across the alluvial fan east of
Rohnert Park, and is mostly channelized as it continues flowing westward through
the Rohnert Park and Cotati before joining the Laguna de Santa Rosa at an altitude
of 92 feet.

The main channel of the Laguna de Santa Rosa originates west of Cotati, in close
proximity to the southern boundary of the Plan Area. The Laguna de Santa Rosa and
its tributaries drain the Sonoma Mountains to the east and the southern part of the
Plan Area. Downstream of tributary junctions, the Laguna de Santa Rosa is a very
low gradient drainage network defined by straight and engineered channels, canals,
and drainage ditches through urbanized and agriculturally developed lands. The
Laguna de Santa Rosa main channel is perennial, although summer flows can be
quite small. Tributaries of the Laguna de Santa Rosa are primarily ephemeral.

2.5.1.4  Water Bodies

The Plan Area includes 403 permanent and semi-permanent water bodies, including
intermittent lakes and ponds, perennial lakes and ponds, man-made reservoirs, and
swampy or marshy wetlands, comprising a total area of 982 acres (Simley and
Carswel, 2009) (Figure 2-23). Most of the water bodies, identified on 7.5-minute
USGS topographic maps, are less than 10 acres each. The largest water bodies are
wetlands, averaging 26 acres each, located mostly within the Laguna de Santa Rosa.
The largest water body within the Plan Area is an unnamed 103-acre swamp/marsh,
east of Sebastopol and directly upstream from the Santa Rosa Creek confluence,
connected to the upper and lower Laguna drainage channel.

The Plan Area includes eight named water bodies identified by the National
Hydrography Dataset (NHD) (Simley and Carswell, 2009) (Figure 2-23). Four of
them, Brush Creek reservoir, Piner Creek reservoir, Matanzas Creek reservoir, and
Spring Lake (also referred to as Santa Rosa Creek reservoir) are flood-control
facilities (U.S. Army Corps. of Engineers, 2002). Piner Creek and Brush Creek
reservoirs are mostly empty during summer, but Santa Rosa Creek and Matanzas
Creek reservoirs store water throughout the year for recreational purposes and to
maintain Santa Rosa Creek’s summer flows. Annadel reservoir (also referred to as
Lake Ilsanjo), Fountaingrove Lake, Lake Ralphine and Roberts Lake also store water
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throughout the year primarily for recreational purposes. These reservoirs vary in
size from 72 acres (Spring Lake) to five acres (Roberts Lake).

2.5.2 Surface Water Facilities
Surface water facilities in the Plan Area include flood control structures to reduce
flood risk, and historic and modern drainage modifications to improve surface water
flow and for irrigation. Surface water supplies to supply urban demand come from

Water Agency facilities located outside the Plan area on the Russian River
(described in Section 2.3.2.1).

2.5.2.1  Flood Control

The Plan Area includes five retention basins, all impounded behind earthen dams, to
mitigate Santa Rosa Creek floods within the city of Santa Rosa. The Natural
Resources Conservation Service (NRCS) and the former Sonoma County Flood
Control District (now the Water Agency) constructed four of these retention basins:
Spring Lake, Matanzas Creek, Piner Creek, and Middle Fork Brush Creek reservoirs
during the early 1960s (U.S. Army Corps of Engineers, 2002). They are now owned
and operated by the Water Agency. The California State Department of Parks and
Recreation constructed the fifth retention basin, Annadel reservoir (Annadel No. 1),
in 1956. California Parks and Recreation owns and operates this reservoir as part of
Annadel State Park, both for recreation and flood control. Each of these facilities are
briefly described below:

e Spring Lake reservoir is located in Spring Lake Regional Park, close to the main
branch of Santa Rosa Creek, within the City of Santa Rosa. The reservoir was
built in 1963, and is the largest local flood-control facility, having a maximum
storage capacity of 3,550 acre-feet and a surface area of 0.24 square miles (154
acres).

e Matanzas Creek reservoir is located on Matanzas Creek in the upper section of
the drainage. Built in 1963, the reservoir is the second largest retention
structure in the SRPW, with a maximum surface area of 62 acres, 1,500 af
maximum storage capacity, and catchment area of 11 square miles (7,040
acres).

e The relatively small Piner Creek reservoir was built in 1962 on Paulin Creek,
with a maximum surface area of 19 acres, maximum storage capacity of 172 af,
and 2.05 square miles (1,312 acres) catchment area.

e The smallest flood retention facility in the Plan area is the Middle Fork Brush
Creek reservoir, built in 1961, with a maximum surface area of 20 acres,
maximum 138 af storage capacity, and a catchment area of 2.24 square miles
(1,434 acres).

e Annadel reservoir, constructed in 1956, is located on Spring Creek in Annadel
Park. Annadel reservoir has a maximum surface area of 67 acres, 395 af
maximum storage capacity, and a drainage area of 1.71 square miles (1,094
acres).
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2.5.2.2  Historical and Modern Drainage Modifications

With the onset of more intensive agriculture from the early 1800s on, as described
in Section 2.2.4, many stream channels were modified to promote more rapid
drainage of wetlands and vernal pools that would develop on the alluvial fans
during the wet winter season (Dawson and Sloop, 2010). Channels that were
formerly disconnected on the alluvial fans became straightened and more connected
by a network of roadside ditches and canals. In their natural state, stream channels
shifted periodically across the alluvial fans during the wet season, with Copeland
Creek occasionally switching watersheds between the Russian River and the
Petaluma River drainage systems (Dawson and Sloop, 2010). With the conversion of
land to ranching and agricultural uses, streams draining the mountains on the
eastern side of the valley that normally fed seasonal wetlands and did not originally
join with the Laguna de Santa Rosa, such as Copeland and Crane Creeks, were
instead redirected by straight canals and drainage ditches into the main channel of
the Laguna de Santa Rosa as early as the 1870s (Dawson and Sloop, 2010). The
trend of increasing connectivity of the drainage network has been ongoing through
present day, with storm drains installed in housing developments and drainage tile
placed under vineyards (Dawson and Sloop, 2010). These drainage modifications
and practices have resulted in the loss of wetlands and valuable ecosystems and
reduced groundwater recharge.

Ongoing channel restoration and maintenance has included the removal of invasive
vegetation, stabilization of eroding channel banks using riprap and native
vegetation cover, and the conversion of riparian areas to recreational uses that
includes the removal of underbrush.

2.5.3 Streamflow
Streamflow information in the Plan Area is based on data gathered from stream
gages and previous studies. Streamflow records are available at 15 USGS gaging
stations within the Plan Area (Figure 2-23, Table 2-5). At the time of GMP
preparation, eight stream discharge gages, and one stream stage gage remained
active within the Plan Area (Table 2-5).
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Table 2-5. Streamflow Gaging Stations in the Plan Area.

Station ID Station Name Begin Date | End Date | Status
USGS 11465500 | MARK WEST C NR WINDSOR CA 10/1/06 4/30/08 | Inactive
USGS 11465660 | COPELAND C A ROHNERT PARK CA 10/1/06 Active Active
USGS 11465680 | LAGUNA DE SANTA ROSA A STONY PT RD NR COTATI CA 11/6,/98 Active Active
USGS 11465690 | COLGAN C NR SANTA ROSA CA 10/1/06 Active Active
USGS 11465700 | COLGAN C NR SEBASTOPOL CA 11/7/98 Active Active
USGS 11465750 | LAGUNA DE SANTA ROSA C NR SEBASTOPOL CA 11/18/98 Active Active
USGS 11466065 | BRUSH C A SANTA ROSA CA 10/1/05 4/30/10 | Inactive
USGS 11466170 | MATANZAS C A SANTA ROSA CA 10/1/04 Active Active
USGS 11466200 | SANTA ROSA C A SANTA ROSA CA 10/1/39 Active Active
USGS 11466320 | SANTA ROSA CA WILLOWSIDE RD NR SANTA ROSA CA 12/9/98 Active Active
USGS 11466800 | MARK WEST C NR MIRABEL HEIGHTS CA 10/1/05 Active Active
CEMARMW 01 | MARK WEST CREEK BELOW TARWATER ROAD 10/1/10 Active Active
CEMAR MW 02 | MARK WEST CREEK ABOVE PORT CREEK 9/25/12 Active Active
CEMARMW 06 | MARK WEST CREEK AT NEAL CREEK 9/25/12 Active Active

Table 2-5 Streamflow Gaging Stations in the Plan Area.

Most streamflow records within the Plan Area are relatively recent and date to
water year 1998 or more recently (Table 2-5). Many of the records are also short;
the average record length is only 2 to 5 water years (Table 2-5). To help with
analyses of streamflow characteristics within the Plan Area, and to estimate
historical streamflow variability, records from five gages outside of the Plan Area
were used to extend the Mark West Creek near Mirabel (MWCM) gage record from
water year 1930 through 2010. Results show that shorter-term records tend to
inadequately represent longer-term streamflow characteristics within the Plan Area
(Figure 2-23 A). In general, water years 2007 to 2010 had average to drier-than-
average conditions than the longer-term records (Figure 2-23 A and B).
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Figure 2-24 Average Water Year Discharge for Gages Within and Adjacent to the Plan Area.
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Figure 2-25 displays the characteristic seasonal variability between high winter and
low summer flows by comparing monthly mean discharges for water years 1999 to
2010, recorded at four selected gages in the Plan Area. For all gages, high winter
streamflow is at least two orders of magnitude greater than the low summer flows.
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Figure 2-25 Monthly Mean Discharge for Four Selected Stream Gages in the Plan Area.

The Plan Area experiences extremes, from very high flows and flooding during
wetter than normal winters, to periods of no flow during drought years (Figure 2-24
(A)). Notable high winter flows occurred during an atmospheric river event on
February 18, 1986 and December 31, 2005, following a series of large storms that
produced high-intensity rainfall over saturated ground. In contrast, streams
classified as perennial can still go dry in late summer during drier than normal
periods. Unusually low flows occurred in 1977, an extremely low rain year for the
northern California coastal region, more recently from October through December
of 2008, following an extended period of unusually dry weather, and finally the
2012 to 2014 drought.

Winter streamflow is marked by relatively rapid response times for overland flow to
reach first-order streams in upper drainages, and then continue into the main
channels. The rapid response times are caused by a combination of storm and basin
characteristics. Some localized flooding typically occurs in low-lying areas each
winter during the largest storms. The rapid response times for most drainages
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within the Plan Area increases the potential for flooding in low lying areas of the
basin, especially within the Laguna de Santa Rosa’s 100-year floodplain (Figure 2-
23).

High Russian River flows, and rapid, high-volume inflow to the Laguna de Santa
Rosa from tributary drainages, can slow and even reverse streamflow in the Laguna
de Santa Rosa drainage channel, and in the lower channels of Mark West Creek, and
Santa Rosa Creek due to backwater effects in the Laguna de Santa Rosa floodplain.
These conditions arise only from larger storms, during wetter than normal winters.
The largest floods within the Plan Area are caused by the combined effects of runoff
from within the Plan Area and inflows from the Russian River into the Laguna de
Santa Rosa floodplain. When the Russian River rises above flood stage, the Laguna
de Santa Rosa Plain acts as a natural flood retention basin for the Russian River by
capturing and storing up to 80,000 acre-feet of flood water, thus dampening the
peak flows in the Russian River downstream of the Mark West Creek tributary.

During summer, low-flow conditions occur throughout the Plan Area, with most of
the streamflow consisting of baseflow (the component of the hydrograph that
persists without precipitation, generally spring-fed or groundwater-fed), and in
some cases irrigation runoff. Perennial streamflow may characterize sections of
Matanzas Creek, Spring Creek, and upper Santa Rosa Creek.

2.5.4 Surface Water Diversions

Surface-water diversions in the Plan Area include internal diversions and diversions
that cross the Plan Area boundary. Internal diversions for flood control are
discussed above. In addition, minor flow diversions from Mark West and Santa Rosa
Creeks may be diverted for irrigating as much as 6,000 acres of mostly agricultural
land in the Plan Area (U.S. Geological Survey, 2010, Water Resources Data for the
U.S., Water Year 2009). In headwater areas, numerous localized diversions of runoff
from small, unnamed channels likely supply water to ponds and small lakes
constructed for holding irrigation water. The total magnitude of these diversions is
unknown.

2.5.5 Imported and Exported Water

As described in Section 2.3, communities within the Plan Area rely on a combination
of surface water from the Russian River imported from outside the Plan Area and
local groundwater from the SRPW to meet water supply demands. Water exports
from the Plan Area are more limited. In addition to anecdotal reports of water truck
deliveries of groundwater from the Plan Area, some groundwater can be exported to
customers located outside of the Plan Area when the Water Agency’s wells in the
SRPW are operated, as further described below.

The Water Agency diverts water from the Russian River (beyond Plan Area
boundaries) for import and delivery to its customers. Given these imports, the
overall amount of imported water significantly exceeds the amount of water
exported from the SRP. In the Plan Area, the imported water is primarily used for
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municipal water supply in the Town of Windsor, the cities of Santa Rosa, Rohnert
Park, and Cotati, and the Larkfield-Wikiup area serviced by Cal-Am. A portion of this
imported water is used for residential landscape irrigation and other purposes,
which may in turn result in some runoff and recharge increases. A minor amount of
Russian River water (less than about 1,000 afy) is used directly for irrigation within
the Plan Area (SCWA 2010). The Water Agency’s diversion facilities extract Russian
River underflow, which is reported under the Water Agency’s surface water rights.
Deliveries of imported water from the Water Agency to its customers within the
Plan area over the last five years have varied from 25,000 to 34,000 afy (Table 2-3).

Imported Russian River water not applied as landscape irrigation is ultimately
processed at two wastewater treatment facilities within the Plan Area. The recycled
water is either pumped from the Plan Area to the Geysers, delivered for irrigation
and wetland applications, or discharged to stream channels (see Section 2.3).

Any groundwater exports from the Plan Area are not well documented and are not
considered significant. Potential groundwater exports include anecdotal reports of
water truck deliveries of groundwater from the Plan Area to other water scarce
regions of the County. Additionally, as described in Section 2.3.2.1, groundwater
from the Plan Area represents a minor component of the water delivered to urban
customers by the Water Agency, ranging from less than one to approximately five
percent of the total water delivered. When groundwater is produced from the Water
Agency’s wells, it is blended with much higher quantities of Russian River water in
the Water Agency’s transmission system. In addition to the Cities of Cotati, Rohnert
Park, and Santa Rosa, municipalities located outside of the Plan Area (ie, the City of
Petaluma, City of Sonoma, Valley of the Moon Water District, North Marin Water
District, and the Marin Municipal Water District) may receive some proportion of
this blended water depending upon climatic and operational conditions.

2.5.6 Surface Water Quality

Surface water quality information is discussed based on information from the North
Regional Water Quality Control Board and from Sloop et al, 2007. The Laguna de
Santa Rosa and its tributaries are known to have surface water quality impairment
as a result of multiple studies and analysis as part of the development of total
maximum daily loads (TMDLs) for nitrogen, phosphorous, dissolved oxygen,
temperature, and sediment. EPA first listed the Laguna de Santa Rosa for nutrients,
dissolved oxygen, and coliform in 1976. Sediment was added in 1998; nitrogen,
phosphorous, dissolved oxygen and temperature in 2002; mercury (fish tissue) was
added in 2006, and indicator bacteria were added in 2010. The 303(d) Listed
Impairments which are part of the current North Coast Regional Water Quality
Control Board (NCRWQCB) TMDL project include nitrogen, phosphorous, low
dissolved oxygen, high temperature, and sediment. The future will include mercury
and pathogens/indicator bacteria.
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A summary of the nutrient concentrations that reflects the status in the Laguna
(2000-2005), compared to historical levels (1989-1994, 2000-2005) is summarized
in the following section (from Sloop, e. al. 2007). Spatial and temporal patterns of
nutrient concentrations were also explored. Some key observations from the
analysis are:

Historically very high total ammonium (NH3) and Total Kjeldahl Nitrogen (TKN -
the sum of total organic nitrogen and ammonia in water) concentrations (e.g.,
average of 6.8 mg/l at certain locations) were observed for the period of 1989 to
1994.

Nutrient concentrations have shown large decreases since 1989. The largest
decreases are in total NHzand TKN concentrations.

Current median nutrient concentrations for the Laguna main channel are mainly
0.3-0.5 mg/I] nitrogen for total NHs, 1-3 mg/l nitrogen as nitrate (NO3) and 1-2
mg/l as organic nitrogen. Median total phosphorous (TP) concentrations are
generally between 0.5- 1 mg/l phosphorous with a few locations above 1 mg/1.
For the main channel of the Laguna, nutrient concentrations generally increase
from upstream, and then decrease downstream. The section upstream of the
Santa Rosa Creek confluence can potentially function as a nutrient sink.

Santa Rosa Creek generally has lower nutrient concentrations. Dilution from
Santa Rosa Creek decreases nutrient concentrations further downstream.
Generally higher nutrient concentrations are observed during winter/spring
months. Low NOs concentrations are observed in summer for all the locations.
However, relatively high TP concentrations (0.3-0.5 mg/l) have also been
observed in summer months, suggesting contribution from other sources rather
than wastewater discharge.

The data available for analysis summarized above includes: 1) City of Santa Rosa
Self Monitoring Program (SMP) nutrient data for 2000 to 2005; 2) TMDL monitoring
data collected by NCRWQCB during 1995 to 2000; and 3) collated data from the City
of Santa Rosa and NCRWQCB for the period of 1989 to 1994.

City of Santa Rosa SMP data for 2000 to 2005. These are weekly grab samples
collected upstream and downstream of the city’s wastewater discharging
locations during discharging periods. Constituents monitored include total NHs-
N, NOs, organic nitrogen, and TP. This set of data provides us the current status
of nutrient concentrations in the watershed.

TMDL monitoring data collected by NCRWQCB during 1995 to 2000. These are
TMDL monitoring data collected by NCRWQCB at five stations (LSP - Laguna at
Stony Point, LOR -Laguna at Occidental Road, LGR - Laguna at Guerneville Road,
LTH - Laguna at Trenton Healdsburg Road, and SRCWS - Santa Rosa Creek at
Willowside Road) for the period of 1995 to 2000. The data are bi-weekly grab
samples. During this period, the Waste Reduction Strategy (WRS) was
implemented, and therefore this set of data provides us with the effect of WRS.
Combined data from the City of Santa Rosa and the NCRWQCB for the period of
1989 to 1994. These are weekly or biweekly samples collected at a few key
locations of the Laguna during 1989 to 1994 by both the City of Santa Rosa and

SRPGMP 2-67 2014



NCRWQCB. Data in this period generally reflect status before the
implementation of WRS.

2.6  RECYCLED WATER
Recycled water management is discussed in Section 3.3 Water Reuse. This section
provides information on recycled water demand and application for irrigation.

Monthly records on the application of treated wastewater used for irrigation, also
referred to as recycled water, was provided by the town of Windsor and the city of
Santa Rosa, and the Airport Larkfield Wastewater Treatment Plant. Monthly records
of recycled water used for

... | irrigation were available for

. water years 1990 through 2010.
The location of land parcels
where recycled water is applied
as irrigation is indicated in
Figure 2-26. The irrigation of
land with recycled water occurs
for the most part within the
Laguna de Santa Rosa 100-year
floodplain. Total monthly
recycled water used for
irrigation varies from zero
during winter months to a
maximum of about 3,000 af
during the summer months of
water years 1993 and 1994
(Figure 2-27A). The annual
volume of recycled water used

Windsor_
Treatment
Plant

1

Santa Rosa !
Laguna Treatment
Plant

e for irrigation averages about
Surface-water subbasins. . .
st ] SR et —— s 10,200 afy, with a maximum of
Ekmmw o i (e o 14,117 af used during water
Lageuna de Santa Ao e .
M year 2001 and a minimum of
Location of Areas of Recycled Water Figure only 7398 af used during water
Application for Irrigation 2-26 ’

year 2009 (Figure 2-27B).

Figure 2-26 Location of Areas of Recycled Water Application for Irrigation.
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Figure 2-27 Volumes of Recycled Water Application for Irrigation by Yea

2.7 HYDROLOGICCONCEPTUAL MODEL

r.

A hydrologic conceptual model is a simplified depiction of how the watershed’s
dynamic hydrologic system may function, including its physical processes and
mechanisms, boundary conditions, hydrogeologic framework, water inflows,
movement and outflows. The conceptual model is the basis of the integrated surface
water-groundwater numerical flow model that was developed by the USGS
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(Woolfenden and Nishikawa, 2014). The Santa Rosa Plain Watershed hydrologic

conceptual model is used to:

e Describe the basic movement (surface and subsurface inflows and outflows) and
water storage levels in the SRPW.

e Provide a basis for interpreting field data, including hydrologic quality and
quantity information.

e Develop a surface water-groundwater numerical water-flow model based on
watershed data, and evaluate future management options.

The following sections describe the primary components of the hydrologic
conceptual model, including boundary conditions, hydrogeologic framework, water
inflows, movement and storage and outflows (Figure 2-22).

2.7.1 Boundary Conditions
The areal extent of the model is the SRPW, predominantly including naturally
defined topographic drainage divides with minimal surface water inflows into and
out of the watershed. Surface water outflows can exit as evapotranspiration or as
surface water runoff, mostly as discharges from Mark West Creek to the Russian
River drainage.

The watershed overlies all of the SRP, Rincon Valley, northern half of the Kenwood
and eastern part of the Wilson Grove Formation Highlands groundwater basins.
Much of the Plan Area boundary is considered a no-flow boundary, with
communication between local groundwater and adjoining areas limited by relatively
impermeable bedrock.

Portions of the Plan Area boundary considered to allow subsurface hydraulic inflow

or outflow include:

e Part of the eastern boundary between Kenwood Valley and Sonoma Valley

e The southern boundary between the Cotati-Rohnert Park area and Petaluma
Valley

e Parts of the western boundary within the Wilson Grove Formation Highlands

e The northwestern boundary between the Windsor Creek drainage and the
Russian River Valley

Groundwater movement across these boundaries can change seasonally and over
longer time periods, based on the distribution and magnitude of outflows and
inflows such as groundwater pumping and recharge on either side of the
boundaries.

The lower (or basal) groundwater system boundary is in contact with low
permeability bedrock that provides minimal flow contributions. The upper
groundwater system boundary is the land surface, including plant canopies, with
precipitation, irrigation and surface water inflows as recharge. Outflows across the
upper boundary include evapotranspiration and surface water discharge.
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2.7.2 Geologic Structures and Aquifer System

Faults in the Plan Area serve as major structural boundaries for the basins beneath
the SRP. Major faults are the active Rodgers Creek-Healdsburg Fault Zone and
Maacama Fault Zone; the Sebastopol Fault, Trenton Ridge Fault, Bennett Valley
Fault, Carneros Fault, Petrified Forest Fault, and Gates Canyon Fault are of unknown
activity status. The Rogers Creek Fault appears to act as a barrier to groundwater
flow and also creates groundwater upflow or mixing along part of its length. The
Sebastopol Fault appears to limit the lateral groundwater movement to the east. To
the east of the Sebastopol Fault, an unnamed fault is at least a partial barrier to
groundwater flow and appears to create upflow or mixing along part of its length.

Hydrogeologic units in the Plan Area include the saturated sedimentary rocks and
sediments beneath the SRP and adjacent lowlands, as well as sufficiently permeable
sedimentary and volcanic rocks in the flanking uplands (Figure 2-22). The Glen
Ellen, Wilson Grove and Petaluma Formations and the Sonoma Volcanics are the
principal water-bearing aquifer units in the study area. The aquifer system has been
subdivided, from east to west, into five distinct hydrogeologic subareas on the basis
of hydrogeologic properties and geologic structure: (1) Uplands, (2) Valley, (3)
Windsor, (4) Cotati, and (5) Wilson Grove. In general, from east to west, the aquifer
units transition from the Sonoma Volcanics interbedded with the Petaluma
Formation in the Uplands subarea east of the Rodgers Creek fault zone, to the Glen
Ellen Formation overlying the Sonoma Volcanics in the Valley subarea, to the Glen
Ellen and Petaluma Formations in the Windsor and Cotati subareas, to the Wilson
Grove Formation in the Wilson Grove subarea.

2.7.3 Inflows

Precipitation, primarily as rainfall, is the main source of water inflow into the SRPW.
The mean annual rainfall is approximately 40 inches, more than 560,000 acre-feet
per year distributed over the entire 167,400 acre SRPW. Precipitation is greatest
(42 to 57 inches per year) in the Mayacamas and Sonoma Mountains on the east side
of the SRPW and lowest (averaging 30 inches per year) in the central lowlands. Due
to the general low permeability of the basement rocks and Sonoma Volcanics that
comprise these eastern mountains and the steep slope, most of the precipitation
probably becomes runoff that contributes to streamflow and potential groundwater
recharge in adjacent low lying lands to the west.

Groundwater recharge occurs also by streambed discharge, as well as variable and
limited underflow from adjacent groundwater basins. Imported water, largely used
for urban water supply, is also a potential source of inflow, mainly in the form of
urban irrigation return flow and the discharge of septic systems and recycled water.

2.7.4 Streamflow
Mark West Creek, Santa Rosa Creek and Laguna de Santa Rosa are the major
streams that drain the SRPW. Mark West Creek originates in the Mayacamas
Mountains and is perennial though much of the Uplands subarea, with spring fed
summer flows. Santa Rosa Creek and Matanzas Creek, one of its tributaries, also
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originate in the Mayacamas Mountains and are perennial in the Uplands subarea. In
the Valley subarea, the Santa Rosa and Matanzas Creeks gain flow from
groundwater just east of the Rodgers Creek fault zone. West of the Rodgers Creek
fault zone, the Santa Rosa Creek loses to groundwater until it reaches the western
end of the SRP where it once again gains water. The Laguna de Santa Rosa, which
originates in the southern part of the SRPW, is perennial along most of its course.

Stream flow discharges the SRPW from Mark West Creek into the Russian River. The
long-term estimated mean discharge for the extended 51-year time series is 265
cubic feet per second, or approximately 192,000 afy.

2.7.5 Groundwater Flow, Geochemistry and Outflows

As shown in Figure 2-21, groundwater generally flows from Uplands and Valley
subareas to the west into the Windsor and Cotati subareas, and from the Wilson
Grove subarea to the east, both towards the Laguna de Santa Rosa on the western
edge of the Cotati subarea. As the groundwater moves along the flowpath from east
to west, dissolved solids concentrations increase as a result of water-rock
interaction and anthropogenic inputs including septic tank discharge and historic
irrigation return flows.

Groundwater from the Uplands and Valley subareas into the Windsor and Cotati
subareas encounters the Rodgers Creek fault zone that is a barrier, which causes
groundwater to mound and discharge to streamflow. Once groundwater crosses the
Rodgers Creek fault zone, streams discharge to groundwater. The Rodgers Creek
fault zone structure also appears to be a source of deep circulation of groundwater
flow, with significantly higher dissolved solids concentrations and much older
groundwater. The older age and dissolved solids concentrations appear localized
within the area of the Rodgers Creek fault zone. An unnamed fault east of the
Sebastopol fault also appears to be at least a partial barrier to groundwater flow and
a source of deep circulation of groundwater flow, based on significantly higher
dissolved solids concentrations and much older groundwater age. The Sebastopol
fault also appears to limit flow from the Wilson Grove subarea to the Cotati subarea
on the basis of geochemistry.

Groundwater geochemistry of the Windsor and Cotati subareas indicate a mixture of
sources of groundwater recharge. Streamflow recharge, groundwater underflow
and precipitation all play an important role in recharging the Windsor and Cotati
subareas. The vertical movement and recharge of groundwater in the Windsor and
Cotati subareas appears to be retarded by the presence of the low permeability clay
deposits of the Glen Ellen and Petaluma Formations, based on isotopic data and age
dating. The low permeability clay deposits also confine the deeper aquifers, which
helps to explain the rapid groundwater level recovery with pumping demand
replaced largely by imported Russian River water in the early 2000’s (Section 2.4.3,
Figure 2-12). The oldest groundwater measured was in a well near the Laguna de
Santa Rosa, and marks the end of a long groundwater flow path from the Uplands,
through the Valley and across the Rodgers Creek fault zone and Cotati subareas.

SRPGMP 2-72 2014



Groundwater is discharged from the SRP through wells and leaves the basin as both
subsurface outflow and groundwater discharge to the Laguna de Santa Rosa. Surface
outflows can exit as evapotranspiration or as surface water, mostly as discharges
from Mark West Creek and dominantly to the Russian River drainage, with some
minor export of recycled water to the Geysers. The Plan Area primary surface water
outflow is dominantly from the Mark West Creek Subbasin (about 90 percent of the
Plan Area) and is estimated to be 200,000 afy based on a five-year record of
streamflow data. Groundwater discharges go to springs and streams, to the soil
zone, pumpage, and underflow to adjacent groundwater basins.

2.8 INTEGRATED SURFACE WATER-GROUNDWATER MODEL AND
WATER BUDGET

The USGS, in cooperation with the Sonoma County Water Agency, cities of Cotati,
Rohnert Park, Santa Rosa and Sebastopol, town of Windsor, Cal-American Water
Company, and the County of Sonoma, developed a fully coupled surface water-
groundwater flow model, utilizing the modeling code Groundwater and Surface-
water FLOW (GSFLOW), to better understand and manage the hydrologic system in
the SRPW. The model that was developed, as with all models has limitations and
uncertainties associated with it (Section 2.8.5). However, comparatively it is a very
sophisticated and advanced modeling tool for simulating hydrologic conditions. This
section provides summary information on the GSFLOW model description,
construction and calibration, model simulations and scenarios, results and model
limitations. A detailed description of GSFLOW for the SRPW can be found in the
report “Simulation of Groundwater and Surface-Water Resources for the SRPW,
Sonoma County, California” (Woolfenden and Nishikawa, 2014).

2.8.1 GSFLOW Model Description
The GSFLOW model for the SRPW area (Figure 2-28), consists of two integrated
model components:
1. A watershed component model developed using Precipitation Runoff Modeling
System (PRMS - Markstrom and others, 2008) and
2. A groundwater-model component developed using the USGS Modular
Groundwater Flow Model, Newton formulation (MODLFOW-NWT - Niswonger
and others, 2011).
The watershed component model is used to simulate the hydrology of the land
surface, vegetation, and soil zone. The groundwater component model is used to
simulate the groundwater hydrology of the subsurface underlying the soil zone and
the surface water hydrology of the streams represented in the model, and includes
the unsaturated and saturated zones.
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GSFLOW has the capability to simultaneously simulate both surface water and
groundwater flow making it well suited for evaluating the effects of such factors as

Figure 2-28 GSFLOW Model Boundary.
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land-use change, climate variability, and groundwater withdrawals on surface and
subsurface flow. The model incorporates well-documented methods for simulating
runoff and infiltration from precipitation; balancing energy and mass budgets of the
plant canopy, and soil zone; and simulating the interaction of surface water with
ground water.

2.8.2 GSFLOW Model Construction and Calibration
The GSFLOW model was developed by initially constructing both the watershed
(surface-water) component and the groundwater component separately, then
coupling the two components for final calibration.

The watershed component model was constructed using PRMS and consists of
16,741 hydrologic response units (HRUs) grid cells 660 feet on each side, which
cover the entire SRPW. The HRUs are connected using a network of cascades and
stream segments where surface-water runoff and interflow are routed by the
cascades to stream segments. The stream segments route streamflow to ten points
of outflow along the model boundary, with the main point of discharge for surface
water at the Mark West Creek at the Russian River confluence. The watershed
component model distributes the daily-climate input to all HRUs to account for
variability in precipitation and air temperature. The Parameter-Regression on
Independent Slopes Model (PRISM) was used to spatially distribute precipitation
and temperature inputs across the watershed. Water years 1948 through 2010 were
used to define the baseline historic climate period for the SRPW, which has an
average precipitation rate of 38 inches per year, average maximum daily air
temperature of 70.5 degrees Fahrenheit, and average minimum daily air
temperature of 45.0 degrees Fahrenheit.

The groundwater component model was constructed using MODFLOW-NWT and
consists of a grid of 168 rows, 157 columns, and 8 layers with uniform, square
model cells 660 feet on each side (10 acres per cell). To match the watershed
component model, the groundwater component model also incorporates 16,741
active cells in each of the 8 layers. All model layers are convertible between confined
and unconfined aquifer conditions, and generally only the top layer is unconfined.
The distribution of hydraulic conductivity was initially assigned using spatially
distributed data from the stratigraphic-textural model (Sweetkind, 2010) and
adjusted during calibration. Boundaries of the groundwater component model are
defined using the hydrologic conceptual model as a basis (Section 2.7), with no-flow
at the base and along most of the edges of the model where watershed divides
occur. In areas where the model boundaries connect with other major groundwater
basins, head-dependent boundaries that allow groundwater inflows and outflows
are assigned and include the Wilson Grove and Russian River on the west and the
Kenwood and Cotati along the east and south, respectively. Major faults and two
unidentified faults are also represented in the model (Figure 2-28).

Sources of inflow that recharge groundwater include recharge by surface
percolation, stream bed recharge, infiltration of treated wastewater, and subsurface
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inflow from adjacent basins. Groundwater outflow occurs as groundwater discharge
to streams, riparian evapotranspiration, groundwater discharge to the unsaturated
zone or land surface, subsurface flow to adjacent groundwater basins and
groundwater pumping.

The following approaches were used for pumping inputs into the model:

¢ Municipal pumping - input was obtained from reported monthly pumping data
or estimated from average annual pumping rate data collected and reported to
DPH

e Agricultural pumping - estimated using the calibrated watershed-component
model in de-coupled mode, and a daily crop demand model based on land use
mapping and estimates of evapotranspiration

e Domestic pumping - estimated on the basis of population data for the non-urban
areas and a per-capita use factor of 0.19 afy

The SRPW was subdivided into model subareas (storage units (MSUs)), also
referred to as hydrogeologic subareas in Section 2.0, to aid in aquifer property and
boundary condition calibration (Figure 2-29).

Calibration of the Santa Rosa Plain Hydrologic Model was accomplished using
coupled GSFLOW simulations and an iterative trial-and-error approach of adjusting
model parameters to achieve a reasonable fit between:

1) Simulated and measured streamflow and

2) Simulated hydraulic head and measured groundwater levels

Watershed component parameters adjusted during the calibration process included
PRMS-HRU parameters controlling runoff, evapotranspiration , and streambed
leakage. Groundwater component parameters adjusted during model calibration
included hydraulic conductivity, specific leakage, specific storage, horizontal flow
barrier characteristics, general head-boundary conductance, and streambed
conductance.

Goodness-of-fit statistics were used to assess the model fit to streamflow data and
indicate a generally good model calibration to streamflow. The model testing results
are consistent with the model calibration results overall, and indicate an acceptable
model calibration for simulating daily and monthly streamflow. For the
groundwater component, normalized root mean squared error was within 10
percent, indicating an acceptable fit of simulated hydraulic heads to measured
groundwater levels.
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Simulated hydraulic heads in most wells generally followed the overall trends, and
monthly and multi-year variation in measured groundwater levels. Since the main
source of groundwater discharge, rural groundwater pumpage and associated well
locations, are not known but were estimated, the model fit to groundwater levels
reflects the uncertainty introduced by the estimates.

2.8.3 Model Simulated Water Budget

The Santa Rosa Plain Hydrologic Model was used to estimate the hydrologic balance
(water budget) for water years 1976-2010 (see Table 2-6). Precipitation is the
largest inflow to the SRPW, averaging approximately 531,000 afy for 1976-2010.
The largest average outflows for the SRPW during 1976-2010 were total streamflow
at 230,000 afy and total evapotranspiration at about 262,000 afy. Groundwater
pumping averaged approximately 35,600 afy for water years 1976-2010. For any
groundwater system developed with water wells, the groundwater pumped by wells
results in some combination of reductions in baseflow to streams, reduction in
evapotranspiration, reduction in total storage, and/or changes in boundary flows.
The water budget simulation indicated that with the exception of wet years, total
groundwater pumpage generally showed an upward trend between 1976 and 2010,
and was a small percentage of the overall hydrologic budget. Simulation results for
the SRPW also indicate that on average pumpage reduced total streamflow by about
19,000 afy.

Table 2-6. Simulated Water Budget for 1976-2010.

Average Water Average Water
Years Years
Inflows and 1976-2010 with 1976-2010
Outflows pumping without pumping
(acre-feet (acre-feet
per year) per year)
Inflows
Precipitation! 531,000 531,000
Total inflows 531,000 531,000
Outflows
Evapotranspiration 262,000 271,000
Streamflow 230,000 249,000
Net groundwater 700 3,600
boundary flow
Pumpage 35,600 0
Total outflows 528,300 523,600
Change in total
storage
(total inflow - &708 Hanl
total outflow)

T Includes reclaimed water.

Table 2-6 Simulated Water Budget for 1976-2010.
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The GSFLOW model was also used to estimate the groundwater budgets for
specified time periods (Table 2-7). For the simulation for water years 1976-2010,
recharge by surface percolation, stream recharge, and boundary flows totaled
approximately 80,600 afy and accounted for 51, 40, and nine percent, respectively,
of total groundwater inflow on average. The total average net groundwater recharge
for the SRPW, which subtracts groundwater evapotranspiration, surface leakage and
groundwater discharge to streams from the total recharge, was estimated to be
approximately 33,000 afy. The total simulated average annual outflow for 1976-
2010 was 83,900 afy, and pumpage and groundwater discharge to streams were the
major sources of outflow on average, accounting for 42 and 31 percent, respectively,
of total outflow. Groundwater evapotranspiration, boundary flows, and surface
leakage contributed ten, nine and seven percent respectively to outflow. Net stream
leakage, which is the difference between the amount of water recharged through
stream channels and the amount of groundwater discharged to stream channels,
was approximately 6,600 afy indicating the significance of streams as a source of
groundwater recharge. Finally, groundwater storage depletion was estimating at
3,300 afy on average for water years 1976-2010.

Table 2-7. Simulated Groundwater Budget for Long- and Short-Term Conditions, Dry- and Wet-Year.

Long-Term Short-Term Dry Water Wet Water
Average Average Year Year
1976-2010 2004-2010 (2009) (2006)
Water Years Water Years (acre-feet (acre-feet)
Parameter (acre-feet (acre-feet
per year) per year)
Precipitation! 525,000 491,000 355,000 723,000
INFLOWS
Boundary flows 7,200 7,200 7,300 7,000
Extra-channel 41,000 41,700 21,500 69,700
recharge
Recharge from 32,400 32,900 28,100 38,700
streams
Total inflow 80,600 81,800 56,900 115,400
OUTFLOWS
Pumpage 35,600 42,000 42,700 39,700
Boundary flows 7,900 7,600 7,100 8,300
Groundwater (ET) 8,500 7,200 5,900 8,500
Surface recharge 6,100 5,200 3,100 8,100
Groundwater 25,800 24,600 18,900 31,400
discharge to
streams
Total outflow 83,900 86,600 77,700 96,000
Storage change
(total inflow-total -3,300 -4,800 -20,800 19,400
outflow)

1 Does not include reclaimed water.

Table 2-7 Simulated Groundwater Budget for Long- and Short-Term Conditions, Dry- and Wet-
Year.
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The groundwater budget for average conditions for more recent water years 2004-
2010 was also evaluated (Table 2-7). Results indicate that pumpage increased by
about 18 percent over the long-term average and about 45 percent more
groundwater was removed from storage (-4,800 afy) than the long-term average
results. In the simulated dry water year in 2009, which had an average precipitation
of 25 inches, storage was reduced by an estimated 20,800 af. In a wet water year in
2006, with an average of 52 inches of precipitation, storage was increased by an
estimated 19,400 AF (Table 2-7).

The average total pumping per year for all water-use types for 1976 through 2010
was approximately 35,600 afy and exhibited an increasing trend (simulated at
approximately 42,000 afy for more recent water years 2004 through 2010). The
largest demand on groundwater within the SRPW is for rural domestic and
agricultural irrigation, which represent approximately 50 percent and 32 percent of
the total pumping, respectively. Public supply system groundwater pumping
represents approximately 18 percent of the total estimated pumping. See Appendix
E for information on how the pumping estimates were derived.

In summary, groundwater budget results for water years 1976 to 2010 indicate that

on the average:

e Streams are a net source of recharge (streams are losing surface water to
recharge groundwater) in the Windsor, Santa Rosa and Cotati subareas

e (Groundwater pumping exhibited an increase in recent years to an estimated
42,000 afy (2004 to 2010) compared with the longer-term average of 35,600 afy
(1976-2010)

e Groundwater is removed from storage for all the subareas with the largest
amount of groundwater removed from the SRP subarea; however, the simulated
storage losses represent only a small percentage of groundwater relative to the
total storage and the long-term average recharge rate

e Increased pumping is causing a water budget imbalance, with an average annual
groundwater storage loss of 3,300 afy

e A continued trend of groundwater storage loss can lower groundwater levels,
reduce streamflows, and adversely impact riparian habitats and ecosystems

2.8.4 Climate Change Scenarios

An important objective for developing the Santa Rosa Plain Hydrologic Model is to
simulate the response of the regional flow system to potential changes in stress,
including the effect of projected pumping with climate change from global climate
change (GCM) models. Changes in air temperature and patterns of precipitation as
projected by climate change can significantly effect the SRPW hydrologic system and
also cause increases in pumping. Four future climate and gas emissions scenarios
(GA2, GB1, PA2, and PB1) incorporating daily precipitation and minimum and
maximum air temperatures were simulated for water years 2000-2100 which
incorporate the following climate change models (Table 2-8):

e G - National Oceanic and Atmospheric Administration (NOAA) Geophysical Fluid

Dynamics Laboratory (GFDL) GCM
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e P - Parallel Circular Model (PCM) GCM (Flint and Flint, 2012)
e A2- amedium- high greenhouse gas emissions scenario
e B1-alow green house gas emissions scenario

Public supply pumpage was estimated based on projections in the Water Agency
Urban Water Management Plan (UWMP - SCWA 2011) and input from Water Agency
staff. Domestic water pumpage for water years 2011-2040 was estimated based on
a projected increase in households of 12 percent in the unincorporated area for
Sonoma County (Association of Bay Area Governments, 2011). This was prorated
over the 30-year period to be 0.4 percent per year. The monthly pumpage for a
given water year was determined by multiplying the pumpage for each month in the
preceding water year by a factor of 0.4. Public and domestic supplies were assumed
not to be influenced by climate and were the same for all climate scenarios.
Estimates of agricultural irrigation and pumpage were developed for the four future
climate scenarios using the 2008 land-use map and prescribed methods for
estimated water demand based on crop type and estimates of evapotranspiration
and factors. The spatial distribution of irrigated crop types was held constant to the
2008 land use map throughout the 30-year future climate scenarios. Variations in
irrigation estimates were in response only to the variability and trends in the future
climate scenarios, and to land use changes.

Table 2-8. Simulated Groundwater Budget for Baseline and Climate Change Scenarios.

Historical- GA2 GB1 PA2 PB1
Climate 2011-40 2011-40 2011-40 2011-40
Selected Surface-Water | 1981-2010 Water Water Water Water
Components Water Years Years Years Years Years
(acre-feet (acre-feet | (acre-feet | (acre-feet | (acre-feet
per year) per year) | peryear) | peryear) | peryear)
Precipitation 543,000 530,000 559,000 538,000 641,000
Total streamflow 238,000 217,000 256,000 219,000 314,000
Runoff 178,000 164,000 192,000 165,000 299,000
Interflow 66,200 67,400 78,000 68,900 96,000
Net stream leakage 6,400 14,800 14,600 15,400 11,200
Groundwater Inflows
Boundary flows 7,200 7,500 7,500 7,500 7,300
Extra-channel recharge 43,500 40,900 43,200 39,400 50,900
Recharge from streams 32,800 35,900 36,300 36,300 36,700
Total inflow 83,500 84,300 87,000 83,200 94,900
Groundwater Outflows
Pumping 36,500 47,300 47,600 45,900 46,300
Boundary Flows 8,000 6,500 6,600 6,500 7,100
Groundwater ET 8,300 7,000 7,200 6,700 8,400
Surface leakage 6,300 3,400 3,800 3,400 5,400
Groundwater discharge to 26,400 21,100 21,700 20,900 25,500
streams
Total outflow 85,500 85,300 86,900 83,400 92,700
Storage Change (total -2,000 -1,000 100 -200 2,200
inflow-total outflow)

Precipitation for the historical-climate baseline includes reclaimed water; total streamflow is the sum of runoff and interflow minus net stream leakage

Table 2-8 Simulated Groundwater Budget for Baseline and Climate Change Scenarios.
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General results of the climate change simulations for all four scenarios include
(Figures 2-30 to 2-32):

An increase in the frequency of very low streamflow (100,000 AF or less)
intervals relative to the historic baseline period for water years 1981-2010

An increase in very low total recharge (30,000 AF) relative to the historic
baseline period

Sensitivity of groundwater discharge to streams (gaining streams) to trends and
multi-year precipitation variations, although annual precipitation variability was
less than total recharge

Sensitivity of Groundwater evapotranspiration to the trend of increasing air
temperature

Variability in the overall trends in groundwater storage for the four future
climate scenarios, which reflects the variability in the projected precipitation for
each scenario
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In summary, climate change scenarios with projected pumping for water years

2011-2040, predicted the following trends:

e Streams losing surface water to groundwater increase, and groundwater
discharges to streams (gaining streams) decrease, resulting in less baseflow
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e For wetter scenarios (GB1 and PB1), the impact of pumping is offset by higher
recharge due to surface percolation and increases in hydraulic heads
(groundwater levels) over a larger area

e Drier scenarios (GA2 and PA2) projected pumping increases and groundwater
level declines over a comparatively larger area. Compared to the 1981 to 2019
baseline, surface percolation groundwater recharge, groundwater
evapotranspiration, baseflows to streams, and boundary outflows are all
reduced

e The four scenarios predict cumulative changes in groundwater storage

e GAZ2Z, the lowest average precipitation, results in declining storage compared to
the baseline period

e GB1 is similar to the baseline period and storage declines and increases were
generally balanced

e PA2 storage declined 2011-2027 and then increased due to increasing
precipitation

e PB1, with the highest precipitation scenario, predicted storage increases that
exceeded declines, resulting in overall storage gain

2.8.5 Model Limitations
The GSFLOW model is a very robust and advanced modeling tool for simulating
potential changes in the SRPW hydrologic system. As with all models, in order to
develop this tool, some data was not available or did not exist, so a number of
assumptions had to be made. These assumptions result in data limitations and
uncertainties.
The most significant model data limitations include uncertainties in:
e Estimates and spatial distribution of agricultural and rural domestic pumpage
¢ Amount and spatial distribution of precipitation
e Long-term streamflow discharge amounts
e Vertical distribution of hydraulic head in deeper aquifer zones

2.9 DATA NEEDS AND DATA GAPS

The study provides an improved and updated understanding of the SRPW. Like

many studies, a number of data gaps were identified that need to be addressed in

the future:

e Improved estimates and locations of unreported agricultural and domestic
pumpage will help to refine the surface water-groundwater flow model.

e Depth dependent water level and water quality data are needed to improve the
understanding of the hydrogeology and relationships between the shallow
deeper aquifer system and flowpaths.

e Improved well location, lithology and construction information are needed to
both better understand the hydrogeology and improve the groundwater model.

e Additional water quality data is needed to further evaluate the variability in
water quality data in the Cotati subarea.

e Long-term groundwater level quality monitoring is essential to better identify
and understand significant water quality trends.

SRPGMP 2-89 2014



3.0 EXISTING MANAGEMENT & PLANNING EFFORTS

This section summarizes existing management and planning efforts related to
groundwater resources within the Plan Area that are conducted by a variety of local,
state and federal agencies, as well as individual organizations and stakeholder
groups. These existing efforts include regulatory and non-regulatory regional
planning, management and monitoring efforts, which are grouped into the following
general categories:

e Water Supply Planning

e Water Conservation

e Water Reuse

e Stormwater Management
e Water Quality Programs
e Monitoring Programs

The following sections summarize these efforts and programs as they relate to
groundwater resources within the Plan Area and demonstrate the interest, support
and continuing commitment of the individual agencies, organizations and
stakeholders in managing local groundwater resources.

3.1 WATERSUPPLY PLANNING

3.1.1 North Coast Integrated Regional Water Management Plan
In November 2002, California voters approved Proposition 50, the Water Security,
Clean Drinking Water, Coastal and Beach Protection Act of 2002. The Act encourages
regional cooperation in water resources planning by providing grant funding for
projects identified in a regional plan, referred to as an Integrated Regional Water
Management Plan (IRWMP).

The North Coast Integrated Regional Water Management Plan (NCIRWMP) is an
innovative, stakeholder-driven collaboration among local government, watershed
groups, tribes and interested partners in the North Coast region of California
(http://www.northcoastirwmp.net/). The North Coast comprises seven counties,
multiple major watersheds, and a planning area of 19,390 square miles,
representing 12% of California's landscape, including the Plan Area. The
NCIRWMP's focus areas include restoring salmonid populations, enhancing the
beneficial water uses, promoting energy independence, reducing greenhouse gas
emissions, addressing climate change, supporting local autonomy and intra-regional
cooperation, and enhancing public health and economic vitality in the region's
economically disadvantaged communities.

The NCIRWMP serves as a comprehensive planning tool that links other water
resources management plans and programs through collaborative processes,
coordination and communication. In recognition of the importance of groundwater
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resources and the need for the North Coast to address groundwater management
planning on a regional scale, the development of the Santa Rosa Plain Groundwater
Management Plan was awarded funding as a pilot project through a NCIRWMP
Planning Grant by DWR.

3.1.2 Urban Water Management Planning

Urban Water Management Plans (UWMP) are prepared every five years by
California's urban water suppliers to support long-term resource planning and
ensure adequate water supplies are available to meet existing and future water
demands. Every urban water supplier that either provides over 3,000 acre-feet of
water annually or serves more than 3,000 or more customers is required to assess
the reliability of its water sources over a 20-year planning horizon considering
normal, dry and multiple dry years. The plans are submitted to DWR, which then
reviews the submitted plans to make sure they have completed the requirements
identified in the Urban Water Management Planning (UWMP) Act (Division 6 Part
2.6 of the Water Code §10610 - 10656).

Within the Plan Area, UWMPs are prepared by the Water Agency (as a wholesaler)
and the Cities of Cotati, Rohnert Park, Santa Rosa and Town of Windsor (as water
retailers). The City of Sebastopol has not yet reached the threshold of 3,000
customers, but is projected to do so in the next year or two and anticipates initiating
development of an UWMP at that time. The Plans discuss and describe:

o Existing water supplies and infrastructure;

e Projected water demands over the next 25 years, based on population growth
projections and growth policies in city and county general plans;

e Projected water supplies available over the next 25 years, the reliability of that
supply, and general plans for water supply projects;

e Current and planned water conservation activities;

e A water shortage contingency analysis; and

e A comparison of water supply and water demand over the next 25 years under
different hydrological assumptions (normal year, single dry year, four
consecutive dry years).

As local groundwater makes up a portion of the urban water supply within the Plan
Area (as further described in Section 4.3), the UWMPs also discuss and describe
groundwater production facilities, historical and projected groundwater use and the
conditions of the groundwater basin. Thus, UWMPs serve as a routine mechanism
for local urban water providers to coordinate and plan for future urban
groundwater use. The most recent projections for future urban groundwater use are
incorporated into Section 4.8. However, it is noted that UWMPs do not consider
rural residential, agriculture and small municipal/mutual water systems.

In addition to the UWMPs required by the state, local urban water providers
perform other water supply planning activities related to groundwater, including

development of water master plans, preparation of water-supply assessments for
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larger proposed developments (more than 500 dwelling units or equivalent),
updates of city and county General Plans, and other activities. Information regarding
some of these activities is summarized below:

e Water Master Plans have been developed by many urban water providers in the
Plan Area, including the Cities of Cotati, Santa Rosa, Sebastopol and Town of
Windsor, which assess water supply needs and describe planned projects. The
City of Santa Rosa has also developed a draft Groundwater Master Plan to
provide direction and recommended policies on the City of Santa Rosa’s use of
current and future groundwater resources for both peaking and emergency
supply. The Groundwater Master Plan is available online at:
http://ci.santa-rosa.ca.us/departments/utilities/groundwater/masterplan

e Beginning with passage of SB 610 in 2002, water supply assessments must be
furnished to local governments for inclusion in any environmental
documentation for certain projects that are subject to CEQA (as defined in Water
Code 10912 [a]). The water supply assessments are required to determine water
supply sufficiency for a 20-year projection in addition to the demand of existing
and other planned future uses. Since 2002, a number of water supply
assessments have been prepared in the Plan Area on behalf of local planning
agencies.

3.1.3 Water Supply Strategies Action Plan

The Water Supply Strategies Action Plan was developed by the Water Agency in

coordination with its water contractors to increase water supply system reliability,

resiliency and efficiency in the face of limited resources, regulatory constraints and
climate change uncertainties. Following an extensive public outreach program, nine

Water Supply Strategies were approved by the Water Agency’s Board of Directors in

September 2010, which include prioritized actions to enhance the existing conjunctive

use of the region’s surface water and groundwater resources, develop groundwater

management plans, and comply with recent groundwater monitoring requirements
from the state. Immediate actions identified within the plan that are specific to
groundwater include:

e Identify projects that limit flooding and increase groundwater recharge
(Stormwater Management/Groundwater Recharge Study further described in
Section 3.4.3).

¢ Improve water supply reliability and reduce peak demands that affect Dry Creek
Flows through evaluation of a Groundwater Banking Program (further described
in Section 3.1.5).

e Develop and continue non-regulatory groundwater management plans in the
SRP and Sonoma Valley that emphasize development of diversified water supply
“portfolios”.

e Comply with the State’s California Groundwater Elevation Monitoring (CASGEM)
Program by implementing a voluntary groundwater-level monitoring network
within the county’s groundwater basins (further described in Section 3.6.2).

e Continue research on the natural filtration capacity of Russian River alluvial
materials at the Water Agency’s Russian River riverbank filtration facilities.
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The Water Supply Strategies Action Plan is updated on a regular basis (most
recently June 2013) and the most recent version is available at
http://www.scwa.ca.gov/water-supply-strategy/.

3.1.4 Climate Change Studies and Planning

Projected changes in climate include increased variability in precipitation and rises
in air temperature, resulting in a shorter wet season, longer dry season, more
droughts and more extreme high flows. To face these potential changes in climate
the Water Agency is working with federal and local partners, including the USGS,
NOAA, and the U.S. Army Corps of Engineers to advance the science in our region in
an effort to plan for and adapt to predicted changes. Findings from these efforts to
date are summarized in Section 2.2.2.

3.1.5 Groundwater Banking Feasibility Study

In an effort to improve the region’s water supply reliability, the Water Agency and
its partners (Cities of Cotati, Rohnert Park and Sonoma, Valley of the Moon Water
District, and the Town of Windsor) are conducting a feasibility study for designing a
regional groundwater banking program. Conceptually, groundwater banking
programs would divert surplus Russian River water from existing drinking water
production facilities during wet winter and spring seasons, and pipe them to sites
developed for storage in aquifers beneath the SRP and/or Sonoma Valley. The
stored water would then be available for subsequent recovery and use during dry
weather conditions (i.e., the summer and fall seasons) or in emergency situations.
The Water Agency and the study participants are exploring groundwater banking in
a systematic and phased approach, using information from completed and ongoing
scientific studies and groundwater management activities sponsored by the Water
Agency and its partners.

3.2 WATER CONSERVATION

A number of regional and local water conservation programs are operational in the
Plan Area. The Sonoma-Marin Saving Water Partnership represents 10 water
utilities in Sonoma and Marin counties that are signatories to the California Urban
Water Conservation Council (CUWCC) and have joined to create a regional approach
to water use efficiency. Within the Plan Area, these utilities include the Cities of
Cotati, Rohnert Park, Santa Rosa, Town of Windsor and the Water Agency. Each of
these member utilities, in addition to the City of Sebastopol and California American
Water Company, have water conservation programs to assist their communities
reduce water use.

Water conservation and water-use efficiency program elements specific to the

Sonoma-Marin Saving Water Partnership include:

e Establishing a conservation coordinator, water waste prohibition, assistance and
water loss control programs (audits, leak detection and repair).

e Urban water metering and conservation pricing (tiered structure).

e Developing and maintaining public information and school education programs
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on water and conservation.

Specific urban residential programs for indoor (high efficiency toilets, fixtures,
and washers) and outdoor landscaping assistance, surveys and retrofits for
increasing conservation.

Specific industrial and large landscape assistance, surveys and retrofits for
increasing conservation.

Rebate programs to replace top loading clothes washer with high efficiency
front-loading clothes washers, and replace old toilets with high efficiency toilets.
Qualified water efficient landscaper training that provides education on proper
plant selection for local climates, irrigation system design and maintenance, and
irrigation system programming and operation.

Online water wise gardening website which offers a Mediterranean and native
plant list, design and garden installation tips, and irrigation system design and
maintenance information.

Green business program that provides businesses with water and energy
conservation information and incentives, to reduce waste and prevent pollution.
Annual eco-friendly garden tour, providing information on graywater irrigation
systems, rainwater catchment systems, permeable surfaces, living walls, native
and drought tolerant plants, edibles, swales, chicken coops and lizard habitat,
and cob furniture.

In 2009 the California Legislature established a statewide goal to reduce per capita
water use 20% by the year 2020 with an interim goal of 10% reduction by 2015. As
of 2011, each member of the Sonoma-Marin Saving Water Partnership has achieved
the 2020 target goal. Average regional water usage by member utilities has declined
from approximately 160 gallons per capita per day (gpcd) in the late 1990’s to
approximately 113 gpcd in 2011. Specific actions which have led to these reductions
under the Sonoma-Marin Saving Water Partnership are exemplified by the following
achievements in fiscal year 2011-2012:

Water Efficiency Assessments - 3,031 water smart home evaluations were
conducted by trained technicians to assist with improving home water
efficiency, find and fix water leaks, and inform and educate homeowners on
indoor and outdoor water use.

Business Water Use Survey - 511 businesses participated in business water use
surveys.

Clothes Washers - 2,155 rebates were issued for high-efficiency clothes washer
upgrades.

Toilets — 1,757 rebates were issued to residences, and 317 rebates were issued
to businesses for high-efficiency toilet updates.

Turf Conversion - 340,067 square feet of lawn were removed through turf
conversion rebate programs.

Landscapes - 202 landscapes were upgraded to be more water conserving,
through rebate programs.

Business Water Use Efficiency - 23,696,000 gallons of water per year is being
saved by an increase in water use efficiency through process changes and
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equipment upgrades.

e (Graywater - 57 graywater systems were installed.

e Rainwater Harvesting - 23,050 gallons of rainwater storage capacity have been
added through rebate programs.

e Education Programs - High school and elementary school students and parents
participate in a variety of water educational and training programs and tours.

More information is available at http://www.savingwaterpartnership.org/.

Windsor Efficiency “pay as you save®” (PAYS®) is a mechanism to provide
efficiency upgrades for Windsor home and apartment occupants with no loan and
no debt associated with repayment. After installation of eligible upgrade measures,
participants pay a surcharge on their water bill with the assurance that their
estimated savings on combined utility bills (energy and water) will exceed the bi-
monthly water surcharge. The payment obligation stays at the installed site. If an
installed measure fails at any time during the payment period and is not repaired,
the payment obligation ends. Examples of water efficiency measures eligible under
the program high efficiency showerheads, toilets, and faucet aerators, drought
resistant landscaping and high efficiency clothes washers.

The State Legislature adopted the "Water Conservation in Landscaping Act of 2006"
(AB 1881) requiring the Department of Water Resources to update the State Model
Water Efficient Landscape Ordinance. All local land use agencies were required to
adopt the model ordinance, or develop an ordinance that is at least as effective by
January 1, 2010. The county and cities have all developed individual water efficient
landscape ordinances. The new water efficient landscape ordinances require a
landscape plan check for certain projects, as described in the ordinance. It includes
requirements for landscape water budgets, landscape and irrigation design, and
irrigation scheduling.

There are also a number of resources for implementing water conservation
practices for rural landowners not connected to city water utilities or who are
ineligible for urban water conservation program rebates. A great water
conservation and stormwater management guide for all types of landowners is the
“Slow it. Spread it. Sink it!” publication produced by the Southern Sonoma County
Resource Conservation District (now Sonoma RCD) and the Resource Conservation
District of Santa Cruz County. This homeowner’s and landowner’s guide offers many
ideas and tips on practices that can help to protect and replenish groundwater
resources, reduce erosion and pollution, prevent flooding and increase water
conservation and stormwater management. The guide can be downloaded for free
here: http://sonomarcd.org/pdf/Slowit.Spreadit.Sinkit.vfinal.pdf. Another useful
guide focusing on rainwater catchment systems is the “Roof Water Harvesting for a
Low Impact Water Supply” booklet produced by the Occidental Arts and Ecology
Center’s WATER Institute, which can be downloaded from the following link:
http://www.sotoyomercd.org/OAEC-Roof-Water-Harvesting-Booklet.pdf.
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Rural and agricultural landowners are encouraged to contact the Sonoma or Gold
Ridge RCD for further information on technical assistance, water conservation
practices and funding opportunities on agricultural or rural properties. Additional
information on water saving tools for agricultural irrigation and frost protection can
be found at

http://sonomarcd.org/programs-services-water-resource-ctools.php.

Additionally the California Agricultural Water Stewardship Initiative has a website
with resources and case studies on water conservation and alternative water
storage strategies on agricultural properties throughout California which can be
found at: http://www.agwaterstewards.org/index.php/practices

The Sonoma RCD, Napa RCD, and the USDA Natural Resources Conservation Service
developed the LandSmart program to promote productive lands and thriving
streams through planning and on-the-ground implementation on beneficial
management practices. The program is applicable to a variety of agricultural lands.

LandSmart Plans are developed by the agricultural producer, either independently,
through workshops, or through one-on-one assistance from an RCD. Producers can
also seek certification from the RCD's certification team once plans are complete.
Plan templates and guidance materials are designed to assess current practices and
identify recommendations for other practices that would benefit natural resources
such as water quantity and quality. Practices are prioritized and tracked over time.

LandSmart On-the-ground takes planning to the next level and assists producers in
implementing practices identified in a LandSmart Plan. The RCDs offer educational
workshops and field days to demonstrate practice implementation, assist producers
in securing cost share funding from NRCS and other funding sources, and carry out
comprehensive project management. For more information on LandSmart™ visit:
www.LandSmart.org.

Members of Wine Institute and the California Association of Winegrape Growers
introduced the Code of Sustainable Winegrowing Practices Self Assessment
Workbook in 2002 to promote environmental stewardship and social responsibility
in the California wine industry. More than 50 members of Wine Institute and CAWG
developed the Sustainable Winegrowing Program and workbook over a two-year
period with input from environmental groups, regulators, university educators and
social equity groups. Since the workbook and program were initiated, nearly 70
percent of the winegrowers and producers in California have joined, and nearly half
of the vineyards and production facilities in the state have completed self-
assessments.

The workbook is a self-assessment tool for California's vintners and growers and
provides practical information on how to conserve natural resources, protect the
environment and enhance relationships with employees, neighbors and local
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communities. The workbook addresses a number of criteria for measuring
performance, including Vineyard Water Management and Winery Water
Conservation and Quality.

Winegrowers and producers conduct a self-assessment using the workbook and
online tools. The Chapters on viticulture, soil management, vineyard water
management, and winery water conservation include guidance and options for
optimal vine selection, vineyard design, soil type and water demand management to
improve measurement, management, water conservation and water use efficiency.
The workbook provides guidance and options on ways to improve winegrowing
management and wine production. Participants develop a work plan to make
improvements and then evaluate progress over time. Another aspect is the
certification program: winegrowers and producers can be third-party certified as a
sustainable winegrowing facility.

More information on sustainable winegrowing practices is available at
http://www.sustainablewinegrowing.org/.

3.3 WATERREUSE
Water reuse is recognized as an important tool in reducing the demand for potable
water and groundwater used for irrigation, provided that the water meets the
applicable water quality standards and is supplied in appropriate quantities for the
intended uses. Water reuse currently occurs at many scales throughout the Plan
Area, from large-scale, highly treated municipal recycled water programs to
untreated graywater systems developed by individual property owners.

Municipal Recycled Water

Primary municipal recycled water systems within the Plan Area include the Santa
Rosa Subregional Water Reuse System, the Airport-Larkfield-Wikiup Sanitation
Zone and the Town of Windsor. The Santa Rosa Subregional Water Reuse System is
the largest water reuse system in the Plan Area; it reclaims wastewaters received
from homes, businesses and industry within the cities of Santa Rosa, Rohnert Park,
Sebastopol, Cotati, the South Park Sanitation District and portions of the
unincorporated county. The water is treated to a tertiary level with activated carbon
filtration and UV disinfection.

The recycled water is distributed to the Geysers Steamfield outside the Plan Area,
and to agricultural users, golf courses, and for use on public and private landscaping
within the Plan Area. In 2010, the Subregional System delivered approximately
14,500 af of the recycled water to the Geysers Steamfield, approximately 5,000 af to
agricultural irrigation customers and approximately 1,100 af to landscape irrigation
customers. Recycled water delivered to the Geysers Steamfield is injected into deep
underground wells that recharge the geothermal zone used to produce geothermal
energy. More information is available at:
http://ci.santa-rosa.ca.us/departments/utilities /recycle/pages/default.aspx
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A total annual average volume of about 10,200 acre-feet/year of recycled water
from the Santa Rosa Subregional System is used for irrigation within the Plan Area.
Other significant water reuse systems within the region include the Airport-
Larkfield-Wikiup Sanitation Zone and the Town of Windsor, where tertiary-treated
recycled water generated from these systems collectively supply approximately
2,600 afy of recycled water for agricultural and landscape irrigation. The Town of
Windsor recently completed a project to allow for the delivery of an average 0.5
million gallons per day of its recycled water to the Geyers Steamfield.

Other Water Reuse Systems

Smaller-scale water reuse systems within the Plan Area, which generally undergo a

lower level of treatment compared with municipal systems, include:

e Winery wastewater reuse systems, which typically reuse treated water from
winery operations for irrigation. These systems are regulated by the NCRWQCB.

e Small-scale graywater systems reuse untreated wastewater collected from
showers, bathtubs, bathroom sinks, and clothes washing machines in individual
homes. Such graywater is then utilized for landscape irrigation, generally on the
same property that generates the gray water. PRMD issues permits for
graywater systems in Sonoma County.

3.4 STORMWATER MANAGEMENT
The need for integrating appropriate stormwater management practices while
protecting and preserving groundwater resources is increasingly recognized.
Several initiatives within the Plan Area highlight efforts to protect local waterways
from the potential polluting effects of stormwaters while also enhancing or
preserving groundwater recharge.

3.4.1 Municipal Stormwater Permit Program
U.S. EPA intended that storm water discharges from separate municipal storm
sewer systems (MS4s) be primarily addressed through implementing Best
Management Practices (BMPs), through an iterative approach rather than numerical
effluent limitations (61 FR 43761). This approach may better address the
intermittent and variable nature of storm flows and pollutant concentrations, and
the current lack of data on effluent and receiving waters.

California’s Municipal Storm Water Permitting Program regulates storm water
discharges from MS4s through a permitting program. MS4s consist of drains, pipes,
and ditches, which convey stormwaters to nearby streams, rivers, lakes, estuaries,
basins, wetlands, and oceans. Storm water permits require permittees to develop
and implement a storm water management plan with the goal of reducing pollutant
discharges to the maximum extent practicable by using BMPs. The program areas
include public education and outreach, illicit discharge detection and elimination,
construction and post-construction monitoring and good housekeeping for
municipal operations.
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The Sonoma County Water Agency is a co-permittee with the City of Santa Rosa and
the County of Sonoma inside the same MS4 permit boundary, incorporating most of
the Plan Area. The City of Santa Rosa and unincorporated areas near the cities of
Healdsburg, Windsor, Santa Rosa, Rohnert Park, Cotati, and Sebastopol are included
in the permit.

To comply with the MS4 permit, the City of Santa Rosa and County of Sonoma
developed a Low Impact Development Technical Design Manual, providing technical
guidance for project designs that require the implementation of permanent
stormwater BMPs. Low Impact Development (LID), as it relates to storm water, aims
for a design to mimic the hydraulic function of the undeveloped site by capturing,
treating, and infiltrating storm water as close to the source as possible, and locating
small scale landscape-based features throughout the project site.

3.4.2 Water Smart Development Guidebook
The Water Agency developed the Water Smart Development Guidebook to
provide Sonoma County land developers, city and county planning officials, and
environmental regulatory agencies with a reference guide that can help them avoid
and minimize potential adverse impacts to water resources from development
projects. The guidebook provides guidance for planning and designing water
resource related project elements for residential and commercial developments .
The three core guidebook sections focus on ways to increase water conservation
and water reuse and reduce stormwater impacts. The guidebook is available online
at: http://www.scwa.ca.gov/watersmartdevelopment/

3.4.3 Stormwater Management/Groundwater Recharge Scoping Study
In Fall 2010, the Water Agency initiated watershed scoping studies for flood-
control/groundwater recharge projects in the Laguna de Santa Rosa, Petaluma, and
Sonoma Valley Watersheds. The goal of the initial scoping studies (one in each
watershed) is to establish the project objectives, identify potential project concepts,
and determine at a preliminary level, the technical and practical feasibility of
projects aimed to reduce flooding, while providing additional community benefits.
The benefits could include groundwater recharge, water quality improvements,
water supply improvements, improved ecosystem functions, preserving agricultural
land use, preserving or enhancing open spaces, better system sustainability, or such
benefits as recreation, public access, or education.

These studies are consistent with one of the strategies of the Water Agency’s Water
Supply  Strategies Action Plan. More information is available at
http: //www.scwa.ca.gov/stormwater-groundwater/. The initial phase of the studies
was completed in late summer 2012.

3.5 WATER QUALITY PROGRAMS

3.5.1 North Coast Regional Water Quality Control Board Basin Plan
The California legislature assigned primary responsibility for protecting and
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enhancing California’s surface water and groundwater quality to the State Water
Resources Control Board (SWRCB), and the nine regional water quality control
boards (Regional Water Boards; or RWQCB).

The State Water Board provides state-level coordination for the water quality
control program by establishing statewide policies and plans for implementing state
and federal laws and regulations. The regional water boards adopt and implement
water quality control plans (basin plans), recognizing the unique characteristics of
each region’s natural surface water and groundwater quality, actual and potential
beneficial uses, and surface water and groundwater quality problems. Article 3 of
Chapter 4 of the Porter-Cologne Act directs regional water boards to adopt, review,
and revise basin plans, and provides specific guidance on factors which must be
considered in adoption of surface water and groundwater quality objectives and
implementation measures. The format for basin plans is described in Sections
13241-13247 of Porter-Cologne.

The SRPW Plan Area is located within the North Coast Region, which encompasses a
total area of approximately 19,390 square miles. The North Coast RWQCB Basin
Plan contains a brief description of the North Coast Region, and describes its water
quality and quantity problems and the present and potential beneficial uses of the
surface and ground waters within the Region. The Implementation Plans section
describes measures, including specific prohibitions, action plans, and policies that
form the basis for controlling surface water and groundwater quality. Statewide
plans and policies are included, with a description of Regional Water Board
surveillance and monitoring activities. The Basin Plan contains provisions for public
participation, complies with the requirements of the California Environmental
Quality Act, and establishes a setting and the framework for the development of
discharger regulation.

The NCRWQCB’s general and specific surface water and groundwater quality
objectives, contained in the Basin Plan, are prescribed to protect beneficial uses.
Whenever the existing water quality is better than the water quality objectives
established in the Basin Plan, the objective is to maintain the existing quality, unless
supplanted by other provisions of the State Water Resources Control Board
Resolution No. 68-16, Statement of Policy with Respect to Maintaining High Quality
of Waters in California. Water Quality Objectives for surface waters and
groundwaters are generally set to prevent adverse effects on designated beneficial
uses.

In 1995 the US EPA approved a TMDL as the Waste Reduction Strategy for the
Laguna de Santa Rosa’s high ammonia levels and low dissolved oxygen
concentrations. This Waste Reduction Strategy is focused on reducing nitrogen
loading from point and non-point sources.

Regional Water Board staff are developing additional TMDLs for limiting nitrogen,
phosphorus, dissolved oxygen, temperature, and sediment in the Laguna de Santa
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Rosa watershed, to address the many and continuing water quality impairments.
These TMDLs will apply to the entire Laguna de Santa Rosa watershed, including
Mark West Creek, Santa Rosa Creek, and all the tributaries.

Designated beneficial uses for the SRP are listed in Table 3-1. The Basin Plan
includes natural or artificial groundwater recharge as a designated beneficial use of
water for purposes of future extraction, maintenance of water quality, or for halting
saltwater intrusion into freshwater aquifers.

Table 3-1. Beneficial Water Uses — North Coast Region.
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Nutrient Management Plans (SNMP) be completed by 2014 to facilitate basin-wide
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The City of Santa Rosa has prepared a salt and nutrient management plan for the
SRP groundwater subbasin within the Plan Area and submitted it to the NCRWQCB.
SNMP development included several public workshops that included local
stakeholders. Components of the SNMP include:

e Water recycling goals and objectives

o Salt and nutrient source identification

o Basin loading - assimilative capacity estimates

e Anti-degradation analysis

e Implementation measures

o Basin-wide water quality monitoring

e Consideration of emerging constituents of concern

The SNMP concluded that basin-wide levels of salts (specifically TDS levels) and
nutrients (specifically nitrate values) generally are below Water Quality Objectives,
and are projected to increase very slowly over time. The contribution of future
projected recycled water levels within the groundwater subbasin was estimated to
be a minor component of projected increases. A groundwater quality-monitoring
program is recommended as part of SNMP implementation. The Santa Rosa Plain
SNMP groundwater subbasin is available at: http://ci.santa-
rosa.ca.us/departments/utilities /groundwater/SNMP

3.6 PERMITTING AND MONITORING OF WELLS
Sonoma County Permit and Resource Management Department (PRMD) is the local
agency responsible for administering permits for wells within the Plan Area. PRMD
reviews all development proposals within unincorporated areas that will rely on
wells for water supply.

3.6.1 Permitting of Wells
The Sonoma County Well Ordinance contains regulations and requirements for
constructing wells to prevent groundwater contamination from the surface, and
between multiple water bearing zones in (Ordinance 25B). The well construction
standard does not regulate flow volumes or rates, nor does it evaluate water
availability or local hydrogeology.

PRMD has developed a four-tier classification system, based on geologic information
and water yields, to designate general areas of groundwater availability (Figure 3-
1). Class 1 areas are Major Groundwater Basins; Class 2 areas are Major Natural
Recharge Areas; Class 3 areas are Marginal Groundwater Availability Areas; and
Class 4 areas are Areas with Low or Highly Variable Water Yield. The web link is:
http://www.sonomacounty.org/prmd/gisdata/pdfs/grndwater avail b size.pdf
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Figure 3-1 PRMD Groundwater Availability Classification Map.
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PRMD uses this groundwater classification system map for reviewing certain
development and building permit applications. Discretionary applications in Class 3
and 4 areas are required to include hydrogeologic reports to establish that
groundwater quality and quantity are adequate and will not be adversely impacted
by the cumulative developments and uses allowed in the area. The aim is to avoid
causing or exacerbating an overdraft condition in a groundwater basin or subbasin.
In addition, discretionary applications in Class 4 areas are required to complete an
aquifer pumping test.

Additionally, the County commissioned a pilot study of 3 areas it determined to have
relatively scarce groundwater, including portions of the Plan Area (Bennett Valley
and Mark West Study Areas). The study examined climate, land use and the depths
of wells drilled over time (Kleinfelder, 2003). Based on this pilot study, PRMD
established permit requirements and guidelines for performing pump tests on new
water-wells in water scarce areas. The study also recommended further studies of
these water scarce areas.

Since 2004, PRMD has required groundwater-level measurement and volume
reporting on a quarterly or monthly basis from commercial and industrial projects
requiring a use permit, and using more than 0.5 afy of water.

3.6.2 Groundwater Level Monitoring

Numerous organizations within the Plan Area collect groundwater-level
measurements, including: the State DWR, the Water Agency, Cities of Cotati, Rohnert
Park, Santa Rosa, and Sebastopol; Town of Windsor, California American Water
Company, Sonoma State University and many operators of small mutual water
systems. PRMD also collects groundwater level data on certain commercial and
high-capacity water wells. Groundwater levels are measured from a combination of
private wells, dedicated monitoring wells and inactive and active public water
supply wells. Additionally, local groundwater-level monitoring programs have been
developed by the Sebastopol Water Information Group in the western portions of
the Plan Area and by the Federated Indians of the Graton Rancheria in the southern
portions of the Plan Area. Details of current groundwater-level monitoring efforts,
and plans for coordinating and expanding the monitoring, are provided in Section
5.2.

The Water Agency is working on behalf of the County of Sonoma to comply with the
recent CASGEM Program (http://www.water.ca.gov/groundwater/casgem/). In the
SRP, a preliminary groundwater monitoring network has been established and data
are being submitted to the CASGEM program online.

3.6.3 Groundwater Quality Monitoring
Groundwater quality monitoring is currently conducted by municipal water
suppliers (e.g., Water Agency, Cotati, Rohnert Park, Santa Rosa, Sebastopol,
Windsor), small water distribution systems, mutual water companies, historic long-
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term water quality monitoring by DWR. These state-mandated monitoring efforts,
which help ensure that the public is provided with a safe, reliable drinking water
supply, include the following existing programs:

e Water Agency, Cotati, Rohnert Park, Santa Rosa, Sebastopol, Windsor, small
water distribution systems, and mutual water companies public supply wells are
monitored as required by the California Department of Public Health (DPH).

e DWR monitors 35 private volunteer wells for specific water quality parameters
including minerals, physical properties and temperature.

e USGS collected groundwater quality samples from 34 wells as part of the SRP
Study and the GAMA study.

e Extensive water quality monitoring is also conducted at numerous contaminant
release sites within the Plan area and reported to state and local regulatory
agencies.

More information on these existing groundwater quality monitoring programs is
provided in Section 5.2.

3.7 CITY AND COUNTY PLANNING AND WATER RESOURCES

There are a number of current city and county planning activities that are directly or
indirectly linked with water supply and groundwater management. These include:

e General Plans
e C(alifornia Environmental Quality Act
¢ Implementation of Green Building Standards

3.7.1 General Plans

Counties and cities are required to develop and adopt comprehensive general plans
to guide future local physical development, as required in California State
Government Code Title 7, Division 1, Article 5, Section 65300 et seq. Each general
plan must contain a statement of policies, including maps or diagrams and text,
setting forth objectives, principles, standards and plan proposals. City general plans
are focused on providing guidance on growth and development in the urban setting,
while the county general plan focuses on the unincorporated areas of the county.

The seven mandatory elements of a general plan are Land Use, Circulation, Housing,
Conservation, Open Space, Noise and Safety, although the degree of specificity and
level of detail varies dependent upon local circumstances and programmatic needs.
The Conservation element is typically where water resources are addressed in a
general plan, although other water related topics may also addressed in other
elements.

3.7.1.1 Sonoma County General Plan 2020
In recognition of the importance of water resources within unincorporated areas of
the county, an optional, new Water Resource Element (WRE) was developed and
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included in the Sonoma County General Plan 2020. The main purpose of the Water
Resources Element is to ensure that Sonoma County’s water resources are sustained
and protected. To achieve this main purpose, the Water Resources Element states
that water resource management should consider the amount of quality water that
can be used without exceeding the replenishment rates over time or causing long
term declines or degradation in available surface water or groundwater resources.

The Water Resources Element includes goals, objectives and policies for water
quality, groundwater, public water systems, conservation & reuse, importing &
exporting, and watershed management. These goals, objectives and policies include
supporting local groundwater studies and management programs, encouraging
activities that protect natural groundwater recharge areas. The Water Resources
Element for the Sonoma County General Plan 2020 can be reviewed at
http://www.sonoma-county.org/prmd/gp2020/wre.pdf.

The Water Resources Element groundwater related goals include:

e Protect, restore, and enhance the quality of surface and groundwater resources
to meet the needs of all reasonable beneficial uses.

e Manage groundwater as a valuable and limited shared resource.

e Assure that new proposals for surface and groundwater imports and exports are
consistent with Sonoma County’s ability to sustain an adequate supply of high
quality water for all its water uses and dependent natural resources.

e Improve understanding, valuation and sound management of the water
resources in Sonoma County’s diverse watersheds.

Other water related topics incorporated in the Sonoma County General Plan 2020
include water availability as a factor in Land Use Map densities that is addressed in
the Land Use Element. The Open Space and Resource Conservation Element
addresses riparian corridors, wetlands, wildlife protection, tree protection, fishery
resources and other biotic resources, water oriented recreation, soil erosion,
forestry, and mineral resources. The Public Facilities and Services Element
addresses connections to public water systems. The Public Safety Element
addresses flood hazards, fire suppression, and hazardous materials. The
Agricultural Resources Element addresses aquaculture.

3.7.1.2  Municipal General Plans
City General Plans guide growth and development in the urban community, and
typically involve an urban growth boundary and significant community
involvement. The UWMPs and General Plans are clearly linked: UWMPs calculate
future water demand based on growth and development projected in the General
Plan.

3.7.2 California Environmental Quality Act
The California Environmental Quality Act (CEQA) requires state and local agencies
to identify the significant environmental impacts of their actions and to avoid or
mitigate those impacts, if feasible. CEQA applies to certain activities of state and
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local public agencies. A local agency must comply with CEQA when it undertakes an
activity defined by CEQA as a "project." A project is an activity undertaken by a
public agency or a private activity that must receive some discretionary approval
(meaning that the agency exercises judgment in deciding whether to approve or
deny a requested permit, as opposed to using only fixed, objective standards) from a
government agency, which may cause either a direct physical change in the
environment or a reasonably foreseeable indirect change in the environment.

Most proposals for physical development in California are subject to the provisions
of CEQA, as are many governmental decisions that do not immediately result in
physical development (such as adoption of a general or community plan). Every
development project that requires a discretionary local agency approval will require
at least some environmental review pursuant to CEQA, unless an exemption applies.

A CEQA environmental review imposes both procedural and substantive
requirements. At a minimum, an initial review of the project and its environmental
effects must be conducted to assess if the proposed project will have a significant
impact on resources, for example verifying that the proposed project will maintain
the predevelopment level of recharge. Depending on the potential effects, a further,
and more substantial review may be conducted in the form of an Environmental
Impact Report (EIR). A project may be approved as submitted if feasible mitigation
measures are proposed that can substantially lessen the potential significant
environmental effects of the project.

3.7.3 California Green Buildings Standard Code

The California Green Building Standards Code (CALGreen Code), Part 11 of 12 of the
California Building Standards Code, California Code of Regulations, Title 24, updated
in 2010, became effective at the beginning of 2011. A green building, also known as
a sustainable building, is a structure that is designed, built, renovated, operated, or
reused in an ecological and resource-efficient manner. Green buildings are designed
to meet certain objectives such as protecting occupant health; improving employee
productivity; using energy, water, and other resources more efficiently; and
reducing the overall impact to the environment. The CALGreen Code requires by law
that all new construction projects must apply Low Impact Development (LID)
approaches to decentralize and integrate into design stormwater treatment. The LID
approach may include use of pervious paving, rain gardens, rain water collection,
swales, infiltration structures etc., to maintain predevelopment hydrologic condition
on the post development site.

City and County Agencies are responsible for implementing the CALGreen Code
requirements. Local agencies have developed specific requirements that meet or
exceed the CALGreen requirements for building and landscape plans and
construction. For a new construction project, a local agency reviews the required
plans and design before issuing a building permit. The local agency also inspects
progress during construction and at the project’s completion to assure compliance.
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3.8 WATER-ENERGY NEXUS
The interconnection between water and energy use is recognized as being an
important nexus: significant amounts of energy are commonly needed to extract and
transport water from its source to place of use and significant amounts of water are
commonly needed for energy production. Therefore, measures to reduce water use
and improve water use efficiency have the added benefit of reducing energy needs
and measures that reduce energy use can also conserve water resources.
Recognizing this connection, many efforts have been made in Sonoma County to
conserve water (described above in Section 3.2) and energy. For example, being the
largest energy user in Sonoma County, in 2006, the Water Agency committed to the
goal of operating a carbon free water system by 2015. To achieve this goal, the
Water Agency is actively working to diversify its energy portfolio and reduce its
energy and fuel needs through efficiency and renewable energy production.

Additionally, Sonoma Clean Power (SCP) is the new, locally controlled electricity
provider in Sonoma County. Sonoma Clean Power provides residential and business
customers across the county the option of using environmentally friendly power
generated by renewable sources (like solar, wind, and geothermal).

Several other local initiatives and programs are also underway to facilitate the

reduction of the carbon footprint of our water supply and operations.

e Applied Solutions - Applied Solutions is a group of counties and cities across
the country that is working to develop replicable, integrated, and sustainable
community infrastructure projects. These communities are developing
infrastructure that achieves four goals: 1) reduces water use; 2) reduces energy
use; 3) reduces petroleum-based single-car transportation; and 4) reduces
greenhouse gas emissions.

¢ Sonoma County Efficiency Financing (SCEF) Program - The Sonoma County
Water Agency is launching a program to finance energy efficiency and water
efficiency retrofits for public and non-profit facilities.

e Bay Area Green Business Certification - The Bay Area Green Business
Program is a partnership of environmental agencies and utilities. This
partnership recognizes and certifies the efforts of businesses that protect,
preserve, and sustain the environment. It also offers incentives and verifies that
members conserve energy and water, minimize waste, prevent pollution, and
shrink their carbon footprints.

¢ Sonoma County Energy Independence Program (SCEIP) - The County of
Sonoma partnered with the Water Agency to launch this innovative program in
late March 2009. SCEIP is a financing mechanism through the County to help
home and building owners finance energy and water efficiency retrofits, as well
as installation of renewable energy systems.
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4.0 GOALS & OBJECTIVES

4.1 INTRODUCTION
This Plan includes an overall goal and a set of basin management objectives,
described in the following sections. Section 5 describes in more details the plan
management components that outline a series of activities and actions necessary to
meet the Plan goal and basin management objectives. The Plan goal, objectives and
management components are listed in Table 4-1.

4.2 PLAN GOAL
The goal of the Plan, developed by the Panel, is to locally manage and protect
groundwater resources by a balanced group of stakeholders through non-regulatory
measures to support all beneficial uses, including human, agriculture, and
ecosystems, in an environmentally sound, economical, and equitable manner for
present and future generations.

4.3 BASIN MANAGEMENT OBJECTIVES
The Basin Management Objectives (BMOs) are the measurable and/or verifiable
accomplishments required to meet the overall goal of the groundwater management
program (see Section 1.0). For each BMO identified in this section, cross-references
are provided to plan actions identified in subsequent chapters of the Plan.

Panel members developed the BMOs through an iterative and collaborative process,
which included outreach by Panel members to constituency groups for input, and
feedback from the larger stakeholder community. The BMOs described below have
been grouped into the following general focus areas:

e Stakeholder Involvement and Public Awareness

e Monitoring and Modeling

e Groundwater Protection

e Increase Water Conservation

e Increase Water Reuse

e Integrated Groundwater Management

4.3.1 Stakeholder Involvement and Public Awareness
Stakeholder involvement and public awareness helps facilitate a healthy, productive
groundwater management plan development and program implementation; it is
also required under the California Water Code. The Plan calls for an ongoing
stakeholder forum, and for disseminating information and current media releases to
educate and improve the public and stakeholder awareness of water and
groundwater supplies and management issues, help secure local support of the plan,
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Goal: to locally manage and protect groundwater resources by a balanced group of stakeholders
through non-regulatory measures to support all beneficial uses, including human, agriculture, and
ecosystems, in an environmentally sound, economical, and equitable manner for present and future

generations.

Stakeholder Involvement and Public Awareness

BMO-1

Public Information Accessibility and Forums - Provide useful information through the
internet and public forums to members of the public, and receive public input at key
milestones

BMO-2 Increase Public Water Awareness - Provide information to increase public awareness of
current surface water and groundwater supplies and demands, and consider climate
change scenarios

Monitoring and Modeling

BMO-3 Groundwater Elevations - Measure groundwater elevations and foster activities aimed
at maintaining groundwater elevations to support all beneficial uses

BMO-4 Surface Water-Groundwater Interaction - Evaluate surface water and groundwater
interactions and protect against adverse impacts

BMO-5 Water Quality - Monitor groundwater quality and foster activities promoting protection
and improvement

BMO-6 Land Subsidence - Monitor for land subsidence and foster activities aimed at protecting
against loss of groundwater storage capacity

BMO-7 Rainfall - Monitor rainfall to improve understanding of rainfall distribution and
intensity

BMO-8 Modeling - Maintain and update the integrated surface water/groundwater model at an
appropriate frequency based on new data availability to track and assess the water
budget

Groundwater Protection

BMO-9 Recharge Area Protection - Identify, map and encourage protection of recharge areas

BMO-10 Wells and Groundwater Protection - Encourage best practices and proper permitting for
the construction, placement, reconstruction and destruction of all wells

Increase Water Conservation

BMO-11 Water Conservation and Efficiency - Promote actions to conserve and reduce water

usage and increase water and energy efficiency
Increase Groundwater Recharge

BMO-12 Recharge Enhancement - Consider, evaluate, and where appropriate, promote activities
to enhance groundwater recharge (i.e. supply) while protecting or improving
groundwater quality

Increase Water Reuse
BMO-13 | Water Reuse - Increase water reuse in a safe and environmentally sound manner
Integrated Groundwater Management

BMO-14 Interagency Coordination and Partnerships - Improve coordination and interaction
between water resource management agencies and further cultivate state and federal
partnerships for program implementation

BMO-15 Conjunctive Management - Conjunctively manage surface water and groundwater

BMO-16 Water-Land Use Planning Coordination - Coordinate surface water and groundwater
management with land use planning and development

BMO-17 Urban-Rural Shared Stewardship - Foster shared management and stewardship
responsibilities among urban and rural stakeholders

BMO-18 Climate Change Planning - Promote water supply reliability and drought resiliency by

incorporating climate change planning into existing and future local and regional plans

Table 4-1 Plan Goal, Objectives and Management Components.
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and ensure collaboration in addressing future challenges during program
implementation.

BMO-1 Public Information Accessibility and Forums - Provide useful
information through the internet and public forums to members of the
public, and receive public input at key milestones

The Plan envisions continual access to available information about the groundwater
plan and program implementation process management resources, activities, and
results through open Panel and TAC meetings, other public forums, the news media,
and the program website. Public input from sources outside the stakeholder
advisory groups will be sought for specific Plan projects and at key Plan
implementation milestones. The Plan intends widespread public noticing and
outreach efforts to stimulate attendance at forums, and solicit public feedback to
strengthen the groundwater management program. The Plan also calls for making
information easily accessible and understandable to varied audiences.

BMO-2 Increase Public Water Awareness - Provide information to increase
public awareness of current surface water and groundwater supplies
and demands, and consider climate change scenarios

The Plan calls for efforts to increase public awareness of historical and current
surface water and groundwater supplies and demands (per capita use), and how
they may be affected by climate change, including droughts. Potential hydrologic
effects from climate change suggest more frequent, less intensive rainfall events will
be replaced by less frequent more intensive extreme weather events than have been
recorded since the 19t Century settlement of the Plan Area. The projected
conditions may produce less reliable surface water and groundwater supplies in the
future. Providing information on current water supplies and the likely impacts of
climate change on water supply reliability will help increase public awareness of
future challenges to providing and managing a reliable water supply for existing and
growing populations.

4.3.2 Monitoring and Modeling
Monitoring and modeling have been identified by the Panel as key for measuring
and assessing water resources in the Plan Area and simulating and planning for
various climate and proposed project scenarios. The Plan will provide consistent
and ongoing comprehensive data collection, data management, and monitoring
programs and analytical tools.

BMO-3 Groundwater Elevations - Measure groundwater elevations and foster
activities aimed at maintaining groundwater elevations to support all
beneficial uses

The lowering of groundwater levels can have adverse impacts that include

increased energy costs for pumping, the need to deepen existing wells or construct

new ones, and adverse impacts on water quantity and quality. The Plan intends to
minimize potential impacts related to groundwater pumping and maintain or
improve overall groundwater levels in the Plan Area for the foreseeable future.
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BMO-4 Surface Water-Groundwater Interaction - Evaluate surface water and

groundwater interactions and protect against adverse impacts
The Plan is committed to preserving the fishery, wildlife, recreational and aesthetic
values of the streams and the Laguna de Santa Rosa, and also to assuring a stable
supply of water for residences, agriculture, and businesses. Use of groundwater for
rural and urban water supplies should not decrease surface water flows in streams,
thus impacting water quality and ecosystems. The Plan also calls for establishing a
better understanding of potential impacts from local groundwater discharges to
surface water channels that may contribute to total dissolved solids content. The
Plan identifies surveys and studies to better understand the interaction between
surface water flows and groundwater for improved management and possible
mitigation measures if necessary.

BMO-5 Water Quality - Monitor groundwater quality and foster activities
promoting protection and improvement

Beneficial uses of groundwater in the Plan Area should not be limited by
contamination, and should not degrade water quality. Where contamination is
documented, or occurs in the future, the Plan provides that appropriate state and
federal regulatory agencies coordinate actions that will contain and eventually
remediate the contamination. The Plan calls for continued and enhanced monitoring
of groundwater quality trends, and for studies to assess any significant pollution
issues in the Plan Area. The Plan investigates potential water management
strategies including increased irrigation with recycled water, groundwater recharge,
and conjunctive use, all of which would be designed to help protect and improve
groundwater quality in the Plan Area.

BMO-6 Land Subsidence - Monitor for land subsidence and foster activities

aimed at protecting against loss of groundwater storage capacity
Land subsidence can cause significant damage to essential infrastructure and
decrease the capacity of the underlying groundwater reservoir. With no physical
evidence of groundwater extraction-related land subsidence, such as damage to
wells or infrastructure, potential subsidence related to past, present, or future
groundwater pumping has not been fully evaluated in the Plan Area. The Plan calls
for efforts to evaluate the present potential for groundwater extraction-related land
subsidence, and to periodically assess the potential for future subsidence. The Plan
also calls for reducing potential groundwater pumping impacts and improving
groundwater levels in the Plan Area to help protect against land subsidence and the
possible loss of groundwater storage capacity.

BMO-7 Rainfall - Monitor rainfall to improve understanding of rainfall
distribution and intensity
Rainfall distribution is highly variable in the Plan Area, especially across highlands,
and current rainfall monitoring is inadequate measuring the Plan Area rainfall
variability. New studies of rainfall patterns show the presence and influence of
atmospheric rivers, which are long, narrow streams of precipitation that
concentrate rainfall in narrow bands, reducing the opportunity for recharge as
would occur with more widely distributed rainfall, and also which can cause
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flooding in the Plan Area. The Plan calls for additional rainfall monitoring to
improve the understanding of the water budget and surface water-groundwater
model for the Plan Area.

BMO-8 Modeling - Maintain and update the integrated surface
water/groundwater model at an appropriate frequency based on new
data availability to track and assess the water budget

The USGS study (USGS, 2013) identifies data gaps in the current understanding of
the Plan Area water interactions, and outlines the need for additional streamflow
and groundwater use data, and additional information on hydrogeologic
connections. The Plan calls for maintaining and improving the database developed
for the study, and for updating and improving the groundwater simulation model
over time through the incorporation of new and additional data from future
monitoring, surveys and studies.

4.3.3 Groundwater Protection
Protection of the quantity and quality of groundwater supplies for future beneficial
uses is essential. Land use activities involving hazardous substances can degrade
water quality, and constructed hardscapes can impede direct percolation and
increase runoff. The Plan intends to advance groundwater protection and enhance
recharge through its management objectives.

BMO-9 Recharge Area Protection - Identify, map and encourage protection of
recharge areas

Identifying and delineating groundwater recharge areas are critically important

actions for protecting and enhancing groundwater recharge in the Plan Area. The

Plan calls for studies to further identify and map groundwater recharge areas, and

to share information from the studies with planners for incorporating and

promoting groundwater recharge protection in land use planning and development.

BMO-10 Wells and Groundwater Protection - Encourage best practices and
proper permitting for the construction, placement, reconstruction and
destruction of all wells

Improperly constructed wells can act as conduits that connect aquifers and provide
a pathway for mixing waters of varying quality with the potential for groundwater
quality degradation. Abandoned wells that are not properly destroyed and sealed
also raise the potential for groundwater quality degradation if contamination
reaches the well. The Plan will provide input to local agency permitting
requirements that might assist to reduce the risk of groundwater quality
degradation from improperly constructed or abandoned wells. The Plan includes
additional actions and activities to provide well owners with information on well
maintenance and to encourage the proper destruction and sealing of abandoned
wells.

4.3.4 Increase Water Conservation
The Plan recognizes the need for improved water conservation, and water and
energy efficiency practices and approaches. Increased water conservation and
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efficiency can help contribute to reducing water demands and wastewater volumes,
and increase water supply reliability.

BMO-11 Water Conservation and Efficiency - Promote actions to conserve and

reduce water usage and increase water and energy efficiency
Many successful water conservation programs are currently being implemented,
and the Panel acknowledges that more conservation can be implemented across the
Plan Area. Actions proposed in the Plan, including outreach to the general public for
added conservation and efficiency in residential and agricultural practices, are
intended to highlight and improve all aspects of water conservation, and increase
efficient use of water and energy.

4.3.5 Increase Groundwater Recharge
Sustaining the quantity of groundwater supplies for future beneficial uses is
essential. Several studies to increase recharge are looking at capturing stormwater
and recharging Russian River water when it is available. The Plan intends to
enhance and increase groundwater recharge through its management objectives.

BMO-12 Recharge Enhancement - Consider, evaluate, and where appropriate,
promote activities to enhance groundwater recharge (i.e. supply)
while protecting or improving groundwater quality

Engineering projects to enhance groundwater recharge are typical components of
conjunctive management programs, and are being studied as potential components
of the Plan. Actively recharging groundwater with wells and spreading basins
provides the opportunity to raise groundwater levels where they have lowered and
bank groundwater for drier years. The Plan includes actions and activities to further
assess the feasibility of recharging groundwater with wintertime Russian River
water flows and with local stormwater, when available, while protecting or
improving water quality.

4.3.6 Increase Water Reuse
The Plan recognizes water reuse, where feasible and appropriate, as an important
tool for reducing the irrigation demand for potable water and groundwater. Water
reuse currently occurs across multiple scales throughout the Plan Area, ranging
from large-scale municipal recycled water programs to graywater systems
developed by individual property owners. The Plan intends to promote the
increased responsible and appropriate reuse of water to the extent feasible.

BMO-13 Water Reuse - Increase water reuse in a safe, appropriate and
environmentally sound manner

Increased use of recycled water (water reuse), where appropriate and feasible, is a
key water management option for the Plan Area to enhance water supply reliability
and reduce demands on groundwater and surface water resources. Compared to
other water management options, the use of recycled water for irrigation has
already increased significantly in the Plan Area, with more capacity for future
expansion. The Plan calls for an assessment of the public acceptability, feasibility
and capacity to increase appropriate recycled water use at the local level.
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4.3.7 Integrated Groundwater Management

Integrated groundwater management means developing management objectives
and actions, and adopting policies that recognize the connections between
groundwater and all components of the watershed including rivers, wetlands, other
ecosystems, and surface water and groundwater users. Groundwater management
is integrated when planning and policy decisions consider the way groundwater
uses affect surface water resources, land uses, and the natural ecosystems in a
changing climate, and how surface water uses may affect groundwater supplies. The
Plan views groundwater management as a means to recognize and help to address
potential impacts on surface waters and groundwater resources, including
groundwater-dependent ecosystems, while not constraining groundwater use.

BMO-14 Interagency Coordination and Partnerships - Improve coordination
and interaction between water resource management agencies and
further cultivate state and federal partnerships for program
implementation

Managing water resources involves a complex combination of policy, legal,

institutional, technical and economic factors for decision-making. A number of

federal, state and local agencies are involved in water resources management
decision-making which affect the Plan Area. Improving coordination and interaction
between these various agencies will help facilitate integrated groundwater
management at the local level. State and federal partnerships are fundamental to
helping position the Plan for funding opportunities. The Plan provides the
collaborative and institutional foundation to seek state and federal grant and loan
opportunities and in-kind services to carry out activities. The Plan intent is to

further develop and cultivate long-term relationships and partnerships with a

number of state and federal agencies.

BMO-15 Conjunctive Management - Conjunctively manage surface water and
groundwater

Conjunctive management (or conjunctive use) is the planned and coordinated
management of both surface water and groundwater resources to meet water
requirements in a manner that balances and optimizes the supplies of both, and
improves water supply availability and reliability. During seasonally wet times and
periods of above-normal precipitation, the Plan seeks to promote the use of
available surface water sources and recharge of groundwater supplies (as feasible),
thereby conserving groundwater supplies for dry periods and droughts.

BMO-16 Water-Land Use Planning Coordination - Coordinate surface water and
groundwater management with land use planning and development
Water resource availability and water supply source identification need to be better
coordinated in land use planning decision-making. The Panel proposes to
coordinate and inform land use planning with planning and implementation of
surface water and groundwater management programs and activities. The Plan will
provide an informational resource of best available science to all participants (water
providers, planners, decision-makers, business, urban, agricultural environmental,
and rural stakeholders) for integrating groundwater management concepts into the
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planning and development process. The Plan also calls for advancing and
encouraging increased coordination between Sonoma County, local municipalities
and water providers on General Plan and other land use planning activities.

BMO-17 Urban-Rural Shared Stewardship - Foster shared management and

stewardship responsibilities among urban and rural stakeholders
As described in the Basin Advisory Panel Charter and Governance Proposal, the
Panel developed this voluntary, non-regulatory Plan and guides its implementation
by working towards consensus as a fundamental principle. The Panel is composed
of a broad base of stakeholders, including urban and rural groundwater users, who
share the responsibility to guide implementation of the Plan. Panel members will
engage urban and rural groundwater user constituencies to develop shared
management, as the two groups have collective stewardship responsibilities for
maintaining sustainable supplies.

BMO-18 Climate Change Planning - Promote water supply reliability and
drought resiliency by incorporating climate change planning into
existing and future local and regional plans

Preparing for a future of rapid climate change implicates water supply, water
quality, flooding, drought, and ecosystem health. These implications require local
and regional information on potential changes to climate patterns, and increased
information on the subsequent response of hydrologic and ecosystem cycles. The
Plan calls for water supply management decision-making based on the best
available science and information at the basin scale. The Plan supports ongoing and
additional region- and basin-specific climate change studies to assess the potential
effects on surface water and groundwater supplies, along with additional
vulnerability and resilience studies. These climate change studies form the basis for
preparing and planning a reliable and drought-resilient future water supply. The
Plan aims to assist in securing a reliable water supply under future changing climate
conditions by calling for conjunctive management operations and enhanced
groundwater recharge. The Plan calls for improving coordination and interaction
between federal, state and local agencies to more effectively incorporate the
potential affects of altered climate patterns on surface water and groundwater
supplies into existing and future local and regional planning processes.
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5.0 GROUNDWATER MANAGEMENT PLAN COMPONENTS

The Plan includes a variety of components that are required by Water Code §
10753.7, recommended in DWR Bulletin 118 California's Groundwater (DWR 2003),
and identified as optional programs under Water Code § 10753.8. It also includes
groundwater management elements already in place. These components are
grouped into five general categories:

5.1 Stakeholder Involvement

5.2 Monitoring Program & Modeling

5.3 Groundwater Protection

5.4 Increase Conservation & Efficiency
5.5 Increase Groundwater Recharge

5.6 Increase Water Reuse

5.7 Integrated Groundwater Management

These components or programs are presented in this section and summarized in
Table 5-1 for reference. The table correlates the activities that are related to one or
more BMO. Each component includes discussion, recommended actions, and
identification of the objectives toward which the component is directed.
Recommended actions can fall under the categories of projects, which are
implementations actions to address a particular BMO, and studies, which are efforts
to gather data in order to implement an eventual project. Recommended actions
that are implemented are to protect and enhance the reliability of our groundwater
resources based on the best science and technology currently available. Note that
the proposed management components are logically sequenced but that none are
necessarily more important than others, and many actions will require funding and
their implementation is thus dependent on obtaining such funding. Coordination of
agencies and organizations conducting or planning water and groundwater related
activities, studies and projects is strongly encouraged, although Panel approval is
not required prior to implementing any activity, study or project.
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5.1 COMPONENT 1-STAKEHOLDER INVOLVEMENT
Stakeholder involvement forms the foundation for a continued, collaborative
process of decision-making and action during Plan implementation. The Plan calls
for active participation of a broad group of stakeholders as a key component to
sustaining a successful, collaborative process during Plan implementation, as
outlined in the Plan’s Communication and Outreach Plan (CCP 2012) (Section 6.1).

Several methods to achieve broad stakeholder participation will be employed
during the implementation of the Plan, including: 1) involving the public, 2) using
advisory groups, 3) informing public agencies, stakeholders, and public schools, and
4) facilitating partnerships between stakeholders and agencies. Each of these
methods is discussed further below.

5.1.1 Involving the Public

The Water Agency and Panel will involve the public in Plan implementation.
Involving the public includes regular communications about Plan implementation,
conducting outreach and education, and notifying the public on key issues and
milestones. The Plan supports engaging the public in groundwater management and
providing opportunities for individuals and groups for access to information and
involvement at regular meetings to comment on implementation issues. The Water
Agency and Panel will implement a public outreach plan with strategies for
managing a web site and carrying out these activities with the aim of
communicating with wurban, rural, agricultural, business and environmental
stakeholder audiences both within and outside the SRPW.

In 2010, the Agency <created a  website for the project:
www.scwa.ca.gov/srgroundwater/. The Water Agency will use its website to
distribute information on Plan implementation activities to the public, and to ensure
program information is readily accessible through the Internet.

Recommended Actions:

1) Circulate copies and publish the adopted Plan and subsequent periodic reports
on website.

2) Develop an informational flyer on the Plan to accompany mailings from water
agencies and companies, as well as mailings to private well owners.

3) Develop and execute a Public Outreach Plan for Plan implementation, which will
help maximize outreach on implementation activities, and will encourage public
attendance at key advisory meetings and workshops for input.

4) Develop outreach information that is comprehensible by public members with
different levels of education and technical knowledge.

5) Conduct public forums at key milestones to encourage public participation.

6) Maintain email and postal mail lists to announce meetings and keep interested
parties informed about Plan implementation.

7) Invite interested parties to participate in Panel meetings.
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8) Meet with representatives from interested organizations as appropriate and get
feedback.

9) Coordinate meetings and conduct briefings within the SRPW to provide
information and solicit and report input on the management responsibilities and
activities relative to this Plan.

5.1.2 Advisory Groups
The Water Agency will seek and follow recommendations of the Panel in the
implementation of the Plan as described in Section 6.1. Additionally, the Water
Agency will continue to convene a TAC on an as-needed basis for regular input on
technical aspects of Plan implementation.

Recommended Actions:

1) Following Plan adoption, the current Panel will discuss and recommend the
composition of the Panel and the Technical Advisory Committee for Plan
implementation.

2) Conduct quarterly meetings with the Panel to inform and seek guidance on
implementation.

3) Conduct monthly TAC meetings, as needed, to obtain technical input on the
various aspects of Plan implementation.

5.1.3 Informing Stakeholders & Public Agencies
The Water Agency and Panel will maintain good communication and foster further
involvement with public agencies and stakeholders. Once implementation of the
Plan begins, the Water Agency and Panel will be responsible for ensuring relevant
public agencies and elected officials are informed on the activities conducted under
the Plan.

Recommended Actions:

1) Continue to maintain and further develop relationships with local, state and
federal agencies and organizations to benefit Plan implementation while
maintaining local control.

2) Coordinate and inform land use planning with surface water and groundwater
management activities by providing periodic briefings on water and
groundwater management activities to local land use planning agencies.

3) Conduct briefings with the elected officials who have adopted the Plan in
conjunction with implementation milestones and annual reporting.

4) Provide information to increase public awareness of current and future water
supplies, demands, and trends in reliability related to a changing climate.

5.1.4 Partnerships & Coordination
The Panel will facilitate partnerships and develop relationships at the local, state,
and federal levels. Over the past decade, the SRPW area water users and other local
leaders have made great strides in regional planning and collaboration on water
issues. Several important partnerships have facilitated project implementation
providing benefits to water providers, their customers, and other groundwater
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users. For example, the Water Agency, City of Cotati, City of Sebastopol, City of Santa
Rosa, Town of Windsor, County of Sonoma, and the California American Water
District formed a cooperative partnership to fund the development of this Plan; and
the same local agencies and the USGS conducted an assessment of SRPW
groundwater resources (USGS, 2013) through a cooperative agreement.

Facilities necessary to implement and expand conjunctive use programs in the
SRPW could help to achieve broader regional and statewide benefits. These
facilities, however, would require substantial resources, and might best be pursued
through partnerships with potential beneficiaries, and through seeking grant
funding. Potential partners include California Department of Water Resources, State
Water Resources Control Board, California Department of Public Health, and US
Army Corps of Engineers.

Recommended Actions:

1) Continue to promote partnerships that achieve goals and objectives of the Plan.

2) Coordinate Plan implementation activities, collaborate and work to the extent
practicable with resource conservation districts, watershed groups, local
stewardship groups, water interest groups, land use planning and management
agencies, and state and federal regulatory agencies that have jurisdiction in
areas related to Plan activities.

3) Coordinate efforts to seek grant funding for Plan recommended actions in the
Plan Area.

5.2 COMPONENT 2 - MONITORING PROGRAM & MODELING
Monitoring and modeling have been identified by the Panel as a key component of
the Plan to be able to measure and assess the water resources in the Plan Area and
to simulate and plan for various climate and proposed project scenarios.

5.2.1 Monitoring Program

An important component of the Plan is to establish a comprehensive, long-term
monitoring program capable of evaluating changes in groundwater resources within
the Plan Area over time, and validating the hydrogeologic conceptual model and
numerical flow model. Groundwater management cannot be accomplished without
the monitoring and measurement of basic hydrologic parameters in the basin,
because:

e Groundwater systems are dynamic and adjust continually to short-term and
long-term changes in climate, groundwater withdrawal and recharge, and land
use.

e Monitoring provides information on the status of the resource.

e Monitoring is the principal source of information about the hydrologic stresses
on aquifers and the way these stresses affect groundwater recharge, storage and
discharge.

A monitoring program is also a required component in the Water Code (Reference

Section 1.0).
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The Plan monitoring program contains the following elements (Table 5-1):
1) Groundwater-Level Elevation Monitoring

2) Groundwater Quality Monitoring

3) Inelastic Land Surface Subsidence Monitoring

4) Surface Water-Groundwater Interaction Monitoring

5) Hydro-Meteorological Monitoring

6) Monitoring Protocols

7) Data Management

8) Prioritizing Data Needs

The monitoring data will be used on an annual or bi-annual basis to
comprehensively evaluate the state of groundwater resources within the Plan Area
to periodically update and improve the monitoring program, and to help make
decisions on water management strategies.

Goals of the Plan Monitoring Program

The following goals have been developed for the Plan Monitoring Program:

e Develop and maintain sufficient data of adequate quality to assess the status and
trends of groundwater-levels, groundwater quality, surface water/groundwater
interaction within the basin and responses to future management actions.

o Establish monitoring protocols to ensure the adequacy, quality and consistency
of data collected, and a framework and format for data collection and
maintenance.

e Provide data to evaluate model predictions and to support updates and
improvements to the surface water-groundwater flow model.

e All available monitoring data should be screened, qualified, and either
incorporated in the database or archived.

e Make non-confidential data available to all stakeholders in the Plan Area.

Data Objectives have also been developed for each monitoring element, and are

listed in the monitoring elements subsection.

Statutory Groundwater Management Plans require that the local agency shall adopt
monitoring protocols designed to detect changes in groundwater levels,
groundwater quality, and also to investigate inelastic surface subsidence for basins
in which subsidence has been identified as a potential problem. The monitoring
protocols should also be able to detect changes in the flow and quality of surface
water that directly affect groundwater levels or quality, or that are caused by
groundwater pumping in the Plan Area. The monitoring protocols shall be designed
to generate information that achieves these standards and promotes efficient,
effective groundwater management.

5.2.1.1 Groundwater-Level Monitoring
Table 5-2 and Figure 5-1 show current groundwater level monitoring programs
(CASGEM, DWR, water suppliers and other volunteer efforts) in the Plan Area.
Additional details on the existing groundwater-level monitoring wells, including the
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well depth range (where known), the type of well and associated program are in
Appendix F.
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Figure 5-1 Groundwater Level Monitoring Well Locations.
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Table 5-2. Existing Monitoring Program.

Parameter Monitored Program

Groundwater Levels CASGEM - 36 private water wells, dedicated
(variable monitoring monitoring wells and inactive municipal
frequency) supply wells

DWR - 27 private wells

PRMD - 10 public supply wells

Groundwater Quality

(varied sampling)
Specific Conductance DWR - private wells
General Minerals DWR - private wells

Drinking Water Public & private water supply wells
Title 22 Analytes

Land Surface Subsidence 3 Plate Boundary GPS Stations
Surface Water 12 Streamflow Gauging Stations

Rainfall Monitoring 15 Weather Stations

Table 5-2 Existing Monitoring Program.

Groundwater Level Monitoring - Existing

DWR has measured groundwater levels in a network of wells within the SRP
groundwater subbasin for a number of decades. Most of these wells were
incorporated into DWR’s monitoring network between the mid-1950’s and 1981.
Measurements are generally collected from these wells semiannually in the spring
and fall, although a subset of wells are monitored on a monthly basis. DWR currently
monitors a total of 23 private wells in the SRP groundwater subbasin.

Since 2004, PRMD also administers the Use Permit Groundwater Monitoring
Program, which requires the measurement and reporting of groundwater-levels on
a quarterly or monthly basis for commercial and industrial projects requiring a use
permit and using over 0.5 afy of water. Ten private water wells are currently
monitored and reported to PRMD under this program within the SRP groundwater
subbasin.

Groundwater-level measurements are also collected by the Water Agency, Cities of
Santa Rosa, Rohnert Park, Cotati, Sebastopol, Town of Windsor, California American
Water Company, Sonoma State University and many operators of small mutual
water systems from a combination of dedicated monitoring wells and inactive and
active public water supply wells. In addition, the SWRCB GeoTracker program
provides groundwater level monitoring data on a number of soil and groundwater
cleanup sites in the Plan Area.
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The DWR CASGEM program is a state program to compile groundwater level
monitoring data statewide from local monitoring programs. A subset of the Plan
Area groundwater level monitoring data are reported to the CASGEM program.

Some parts of the Plan Area still have inadequate groundwater level monitoring to
assess their trends and status. The following general areas have been preliminarily
identified as potential data gaps in the proposed monitoring program:

e Northern portions of the Plan area (vicinity of the Town of Windsor).

e East-central portions of the Plan area (vicinity of the City of Santa Rosa).
e Southwestern portions of the Plan area.

e Upland areas underlain by the Sonoma Volcanics and bedrock.

Groundwater Level Monitoring - Proposed

Based on evaluation of spatial well distribution, well-screened intervals and
hydrogeology, an expanded groundwater level monitoring program is envisioned.
Additional groundwater level monitoring wells are planned to be added to the
current Plan Area monitoring effort beginning in the first year of Plan
implementation. As part of the process for establishing the groundwater-level
monitoring network, criteria will be developed for selecting suitable wells to be
used for monitoring, such as known well construction details, age and condition of
the well, and access for monitoring instrumentation.

A long-term groundwater level monitoring program for the Plan Area is planned to

be established that incorporates:

1) Coordinate collection of groundwater elevations on a minimum semiannual
basis (spring and fall), and prioritize specific areas where more frequent
groundwater elevation monitoring may be desirable (e.g., quarterly or monthly,
in recharge and discharge areas).

2) Existing groundwater level monitoring efforts described above (i.e., wells
monitored and/or reported by DWR, local water suppliers, PRMD, and others).

Additional wells will also be considered for inclusion into the groundwater level

monitoring program and may include the following:

1) Wells historically monitored by DWR with long-term records that might be
reactivated.

2) Selected wells of small water distribution systems (wineries, restaurants,
schools and parks) and mutual water companies (non-urban residential
subdivisions).

3) Wells that improve the spatial density and depth distribution of the well-
monitoring network by recruiting new private well volunteers in locations
where additional data is needed to understand groundwater elevation trends in
the Plan Area.

4) New multi-depth monitoring wells to better understand the distribution of
groundwater hydraulic heads, flow and water quality with depth.
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5) Groundwater level data from wells along and in adjacent basins, where
underflow is considered a factor in the water budget.

Data Objectives

The following data objectives have been developed for groundwater level

monitoring:

e Provide essential information to evaluate groundwater level trends over
time.

e Provide estimate of amount of groundwater in storage in the basin.

o Identify linkages between groundwater level data to surface water quality and
flow information.

e Develop information that can be used for groundwater models, developing and
enhancing water budgets, and to forecast trends.

Recommended Actions:

1) Conduct systematic, coordinated groundwater elevation monitoring of existing
programs and assess groundwater elevations on an annual basis for trends,
conditions and adequacy of the existing groundwater level monitoring network.

2) Develop an outreach program to obtain groundwater level data from volunteer
private well owners, private producers, and mutual water companies in the Plan
Area.

3) Coordinate with local, state and federal agencies to investigate opportunities to
develop better information on groundwater level monitoring, including projects
such as groundwater recharge to incorporate project-specific monitoring.

4) Expand the existing groundwater level monitoring network to establish a more
extensive long-term monitoring well network. Expand groundwater elevation
monitoring through cooperative and volunteer efforts and through the
installation of new multi-depth monitoring wells.

5.2.1.2 Groundwater Quality Monitoring

Groundwater quality information is available from records of public water supply

wells being monitored by municipal water suppliers (e.g., Water Agency, Cotati,

Rohnert Park, Santa Rosa, Sebastopol, Windsor), small water distribution systems,

mutual water companies, historic long-term water quality monitoring by DWR, and

USGS sampling. These state-mandated monitoring efforts, which help ensure that

the public is provided with a safe, reliable drinking water supply, include the

following existing programs:

e Water Agency, Cotati, Rohnert Park, Santa Rosa, Sebastopol, Windsor, small
water distribution systems, and mutual water companies public supply wells are
monitored as required by the California Department of Public Health (DPH)
under California Code of Regulations (CCR) Title 22 (which includes organic
compounds, inorganics, metals, microbial, and radiological analytes).

¢ DWR monitors 35 private volunteer wells for water quality parameters
including major ions (including calcium, magnesium, potassium, sodium,
carbonate, bicarbonate, chloride and sulfate), iron, manganese, boron, nitrate,
total dissolved solids, total alkalinity, specific conductance (referred to as either
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specific conductance [USGS] or electrical conductivity [DWR]), pH, and water
temperature.

USGS collected groundwater quality samples from 34 wells as part of the SRP
Study and the GAMA study.

Extensive water quality monitoring is conducted at numerous contaminant
release sites within the Plan area and reported to regulatory agencies, including
the NCRWQCB, County of Sonoma Environmental Health Department, and the
California Department of Toxic Substances Control.

Data Objectives
The following data objectives have been developed for groundwater quality
monitoring:

Track status and trends of groundwater quality within basin.

Protect the health of basin users.

Assess effect of human and natural factors on quality of groundwater and
surface water.

Use groundwater quality characteristics to help understand groundwater
flowpaths within the basin.

Recommended Actions:

1)

2)

3)

4)

Assess water quality on an annual or biennial basis for trends, conditions and
adequacy of the groundwater quality monitoring network. This will include
preparing tables of analytical results, and developing water quality plots and
figures, in conjunction with well hydrographs and groundwater level contour
maps for the Periodic Plan Implementation Report, described in Section 6.3.
Identify opportunities to capture and integrate existing water quality data for
areas where current data is insufficient, including contributions from the DPH,
small water distribution system operators (wineries, restaurants, schools and
parks), mutual water companies (non-urban residential subdivisions), and other
entities.

Integrate other monitoring programs established through efforts such as the
NCRWAQCB Dairy Program, local recycled water projects and the SNMP for the
SRP.

Project to conduct groundwater quality monitoring: Establish and fund a basin-
wide, standardized, coordinated, long-term groundwater quality monitoring
network in conjunction with groundwater level monitoring. Consider selecting
an appropriate sampling of wells (both public supply and volunteer private
wells) to monitor for groundwater quality through cooperative and volunteer
efforts.

5.2.1.3 Inelastic Land Surface Subsidence Monitoring

Land subsidence monitoring will be conducted periodically to monitor for the
potential lowering of the land surface that could be caused by groundwater
extractions. The monitoring program would aim to measure and document any
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changes in land surface elevation that could be associated with elastic or inelastic
subsidence due to groundwater extraction.

Data Objectives

The following data objectives have been developed for subsidence monitoring:

e Assess the potential for inelastic land subsidence due to groundwater extraction
in the Plan Area

e Ensure adequate spatial coverage, precision and accuracy of land surface
monitoring measurements.

Recommended Actions:

1. Identify the available data related to potential inelastic land subsidence due to
groundwater extraction in the Plan Area:

a) Existing survey data

b) Plate Boundary Observatory (PBO) GPS Stations (Figure 2-25)

2. Evaluate potential benchmark locations for periodic monitoring of land
subsidence related to groundwater extraction in the Plan Area: Discuss and
coordinate among the Agency, Cotati, Rohnert Park, Santa Rosa, Sebastopol, and
Windsor to determine suitable benchmark locations and/or supply wells in the
Plan Area, to aid the analysis of potential land subsidence.

3. Develop an outreach program to City, County and other institutions responsible
for infrastructure to provide information regarding likely indicators of
subsidence.

4. Develop monitoring program and network for assessing the potential for
inelastic land subsidence due to groundwater extraction; long-term land surface
elevation changes to determine whether such changes are elastic and/or
inelastic. Potential components could include:

a) Semiannual surveying of a network of benchmarks and other survey points
in areas where previous data and (or) groundwater-level declines within
confined aquifer zones suggest the potential for subsidence

b) Continued monitoring of sites recorded and reported through the existing
PBO GPS stations.

5.2.1.4  Surface Water-Groundwater Interaction Monitoring
Surface water-groundwater interaction monitoring is a key area of interest to many
stakeholders and is also an area of opportunity particularly with the groundwater
flow model. It is also an important area of focus due to the relationship with
wetlands and ecosystem values.

An appreciable number of streamflow gages are located within the Plan Area, but
the interaction between surface water and groundwater is not being systematically
monitored. Additional information on shallow groundwater levels close to stream
courses, and tributary inflows between existing gages, will be needed to define and
assess the surface water/groundwater relationship. Figure 5-4 shows the nine
currently active and two inactive USGS streamflow gages, and three active stream
gages, monitored by the Center for Ecosystem Management and Restoration
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(CEMAR) through the Russian River Coho Partnership within the Plan area. Table 5-
3 summarizes the locations and parameters that the gages record, along with the
periods of recording.

Most of the streamflow records in the Plan Area are relatively recent (2 to 5 years),
but four have 11 to 12 year records. Consequently, the Plan area lacks a good, long-
term estimate of the amount of water moving through water courses and
discharging to the Russian River, and the effects of surface water and groundwater
have on the quality and quantity of each are not well understood. Preliminary
results of USGS surface water-groundwater model flow simulations suggest that
watercourses in the Plan Area vary in time and space, seasonally and annually, in
terms of losing or gaining streamflow.

Data Objectives

The following data objectives have been developed for subsidence monitoring:

e Develop a better understanding of the relationship between surface water and
groundwater flow and quality, and provide information for determining water
budget.

e Provide information on
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Table 5-3. Streamflow Gaging Information, Plan Area.

Station ID Station Name Begin Date | End Date | Status
USGS 11465500 | MARK WEST C NR WINDSOR CA 10/1/06 4/30/08 | Inactive
USGS 11465660 | COPELAND CA ROHNERT PARK CA 10/1/06 Active Active
USGS 11465680 | LAGUNA DE SANTA ROSA A STONY PT RD NR COTATI CA 11/6/98 Active Active
USGS 11465690 | COLGAN CNR SANTA ROSA CA 10/1/06 Active Active
USGS 11465700 | COLGAN C NR SEBASTOPOL CA 11/7/98 Active Active
USGS 11465750 | LAGUNA DE SANTA ROSA C NR SEBASTOPOL CA 11/18/98 Active Active
USGS 11466065 | BRUSH CA SANTA ROSA CA 10/1/05 4/30/10 | Inactive
USGS 11466170 | MATANZAS C A SANTA ROSA CA 10/1/04 Active Active
USGS 11466200 | SANTA ROSA CA SANTA ROSA CA 10/1/39 Active Active
USGS 11466320 | SANTA ROSA CA WILLOWSIDE RD NR SANTA ROSA CA 12/9/98 Active Active
USGS 11466800 | MARK WEST C NR MIRABEL HEIGHTS CA 10/1/05 Active Active
CEMAR MW 01 | MARK WEST CREEK BELOW TARWATER ROAD 10/1/10 Active Active
CEMAR MW 02 | MARK WEST CREEK ABOVE PORT CREEK 9/25/12 Active Active
CEMAR MW 06 | MARK WEST CREEK AT NEAL CREEK 9/25/12 Active Active

Table 5-3 Streamflow Gaging Information, Plan Area.

Recommended Actions:

1)
2)

3)

4)

5)

6)

Continue to compile available stream gauge data and information on tributary
flows in the Plan Area.

Determine current surface water quality sampling being conducted in the Plan
Area.

Project to analyze and, as necessary, re-activate existing Stream Gauges and
Install New Gauges in the Plan Area: Three stream gauging stations that measure
discharge and stage in the Plan Area would be analyzed for priority and need of
evaluating water budget and surface water-groundwater interaction evaluation
purposes. Stream gauges would be re-activated or added based on need and
usability.

Project to install new shallow monitoring wells along major watercourses:
Install new wells along major watercourses to further assess surface water and
groundwater interactions.

Project to conduct seepage runs along major watercourses: Conduct seepage
runs to further assess surface water and groundwater interactions. Correlate
groundwater level data from wells in the vicinity of stream gauges to further
establish connectivity of the creek water and groundwater.

Project to conduct Stable Isotope Study to Understand Surface Water-
Groundwater Flow: Analyze existing samples and collect new surface water and
groundwater samples for isotopic and other natural or anthropogenic tracers to
evaluate surface water and groundwater interactions.

5.2.1.5  Hydrometeorological Monitoring

Various levels of hydrometeorological monitoring, which take place at 15 weather
stations in the Plan Area (Figure 5-5 and Table 5-4), provide part of the information
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necessary for forecasting weather conditions, flood preparedness, drought
preparedness, water supply planning, and for determining the Plan Area water
budget. Hydrometeorological monitoring stations may include sensors to collect
data on rainfall, air temperature, relative humidity, wind speed and direction, solar
radiation, soil temperature and moisture. Additional hydrometeorological data may
be collected by other stakeholders in the Plan area. Additional rainfall data in
Sonoma County is collected under the Community Collaborative Rain, Hail & Snow
Network (CoCoRAS).
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Figure 5-3 Weather Station Locations.
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Table 5-4. Weather Station Information, Plan Area.

ti atz . . ata Availabili Reporting
ID Active? | Data Source Agency Data Availability fsitsival
KSTS Yes NWS Mesonet NWS/FAA Hourly
DW9521 Yes NWS Mesonet APRSWXNET/CWOP 5 Min
DW2144 Yes NWS Mesonet APRSWXNET/CWOP | 15 Min
CW1766 Yes NWS Mesonet APRSWXNET/CWOP 15 Min
RSAC1 Yes NWS Mesonet RAWS Hourly
CWe940 Yes NWS Mesonet APRSWXNET/CWOP 10 Min
CW3e28 Yes NWS Mesonet APRSWXNET/CWOP 20 Min
DW9840 Yes NWS Mesonet APRSWXNET/CWOP 15 Min
CW0677 Yes NWS Mesonet APRSWXNET/CWOP 10 Min
KF6YUA Yes NWS Mesonet APRSWXNET/CWOP 10 Min
Santa Rosa Yes NOAA Earth System Research Laboratory
Meachum LFI Yes NOAA Earth System Research Laboratory
CIMIS #158 Yes UC Davis CIMIS 12/24/2000 - on-going Daily
CIMIS #83 Yes UC Davis CIMIS 2/14/1989 - on-going Daily
NCDC #7965 Yes UC Davis NCDC 1/1/1951 - on-going | Daily
CIMIS #103 Yes UC Davis CIMIS 12/14/1990 - on-going | Daily

Table 5-4 Weather Station Information, Plan Area.

The Water Agency is working collaboratively with the National Oceanic and
Atmospheric Administration and US Geological Survey to develop better
information on weather conditions, weather and river level forecasting and climate
change. Additional hydrometeorological stations and data will collected through this
effort and will be incorporated into the GIS database to benefit stakeholders in the
Plan areas, and for future Plan project planning and activities.

Data Objectives

The following data objectives have been developed for weather monitoring:

e Provide estimates and create a database of Plan Area rainfall, air temperature,
relative humidity, wind speed and direction, solar radiation, soil temperature
and moisture values.

e Produce information on factors such as evapotranspiration to be used by
stakeholders for improving water use efficiency and conservation.

e Provide estimates of annual rainfall amounts and distribution in the Plan Area.

e Produce essential information for evaluating changes over time and for
estimating climate change factors.

e Develop hydrometeorological data that can be used for weather forecasting,
flood preparedness, drought preparedness, water supply planning, determining
the Plan Area water budget, and to educate the public about climate and hazard
preparedness.

e Develop information for surface water-groundwater modeling, calculating water
budget, and for forecasting trends.

Recommended Actions:

1) Develop inventory of existing hydrometeorological stations including sensors,
and of data collection and management protocols and plans for future expansion.
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2) Develop a protocol and work plan for compiling rainfall data on a water-year
basis to develop isohyetal maps as warranted, for comparison with groundwater
level trends, to augment periodic GMP reports and update the model.

3) Evaluate rainfall data distribution and determine the need for additional data;
consider CoCoRAS and automated systems for possible rainfall monitoring
station expansion, and develop plans for future efforts.

4) ldentify and develop strategies for collecting hydrometeorological data needs for
surface water-groundwater flow model, working with and leveraging resources
of the NOAA Earth Sciences Research Laboratory and Scripps Center For
Western Weather and Water Extremes.

5.2.1.6  Monitoring and Reporting Protocols
Comparing both Plan Area groundwater elevation and quality data on a basin-wide
basis requires a set of consistent data collection techniques, sampling intervals,
documentation methodologies, and good quality assurance practices to maintain the
accuracy and precision of monitoring data.

Recommended Actions:

1) Develop a schedule to coordinate the time of sampling and the sampling interval
(time between samples) to ensure consistent data collection frequency.

2) Use a Standard Operating Procedure (SOP) for the collection of groundwater
level data for wells (Appendix G - Monitoring Protocols).

3) Provide DPH guidelines on the collection, pretreatment, storage, and
transportation of water samples intended for water quality (Appendix G).

4) Develop field and office quality assurance practices for the program. For future
individual studies in the Plan Area, review project-specific quality
assurance/quality control procedures for collecting groundwater quality
samples.

5) At the onset of the GMP monitoring program, prepare and distribute a stand-
alone Sampling and Analysis Plan incorporating the management program
component elements for use by monitoring organizations.

6) Provide training on water level sampling to volunteer well owners as needed.

7) Coordinate the various existing and planned monitoring efforts including the
Russian River data management framework to ensure uniform, standard water
quality data collection protocols are followed.

5.2.1.7 Data Management
A comprehensive, central GIS data management system for monitoring data in the
Plan Area will be required for organizing, managing, and storing the monitoring
data, and for accessing data for periodic evaluations and use in additional studies. In
cooperation with the Agency, the USGS undertook a study to evaluate the surface
water and groundwater resources of the Plan Area, which included developing a GIS
data management system. The GIS system includes topography, hydrology, geology,
land and water use layers, and data on surface water quality, groundwater level and
quality, groundwater extraction, land-cover correlated with water use, well location
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and construction details, and other necessary information for future studies and
modeling.

Recommended Actions:

1) Maintain and update the central GIS data management system including GIS
layers and other data formats related to groundwater, hydrology, geology, land
use, and relevant imagery.

2) Work with cooperating agencies, including DWR, Cotati, Rohnert Park, Santa
Rosa, Sebastopol, Windsor, PRMD, and any other non-governmental entity, to
provide data for updating the database periodically.

3) Adopt flexible, standard formats for data collection, transfer protocols,
reporting, and quality assurance control checks to facilitate regularly scheduled
data updates.

4) Use the GIS data management system to assist in periodic data evaluations and
prepare the Periodic Plan report summarizing groundwater conditions within
the Plan Area and documenting groundwater management activities conducted
in the previous year, while protecting any confidential information, per
requirement of Water Code, Division 7, Chapter 10, Article 3, Section 13752.

5) Project to compile, screen and review State Department of Public Health, DWR
Well Logs and PRMD records as an additional data source, especially for aquifer
test data and parameters, to improved aquifer parameterization and maps.

6) Make data in the GIS data management system publically available to Plan Area
stakeholders and the wider public, while protecting any confidential
information.

7) Project to develop and coordinate related data including GIS layers and other
data formats on topics that include low flow conditions, recharge and discharge
areas, impervious areas, land cover, drainage networks, historical hydrology and
land cover, seasonal springs and areas of seepage, and wetlands distribution.

5.2.1.8 Data Gaps and Needs Prioritization

In addition to providing an improved and updated understanding of the SRPW, the

USGS study identified a number of data gaps that will need to be addressed in the

future:

e Improved estimates and locations of unreported agricultural and domestic
pumpage will help to refine the surface water-groundwater flow model.

e Depth-dependent water level and water quality data are needed to improve the
understanding of the hydrogeology and of relationships between the shallower
deeper aquifer system and flowpaths.

e Improved well location, lithology and construction information are needed to
both better understand the hydrogeology and improve the groundwater model.

e Additional water quality data is needed to further evaluate the variability in
water quality data in the Cotati subarea.

¢ Long-term groundwater level quality monitoring is essential to better identify
and understand significant water quality trends.
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5.2.2 Modeling

Modeling is a tool used to conceptualize and study hydrologic and groundwater flow
processes, assist in problem evaluation, provide additional information for decision-
making, and help recognize limitations in data and guide collection of new data. The
GSFLOW model for the Plan Area (Section 2.8) is a suitable predictive tool to assess
benefits of different recommended actions during plan implementation, and to help
analyze the effects of local conceptual projects on regional groundwater conditions.
All models have limitations resulting in uncertainties in predictions, and significant
areas for refinement of the Plan Area GSFLOW model include pumping information,
precipitation distribution, streamflow discharge amounts and data on vertical head
distribution. As significant new information becomes available, the model should be
updated and re-calibrated periodically, on the order of every three to five years,
data and application dependent.

Recommended Actions:

1) Develop and run groundwater management scenarios using the model to assess
the benefits of different recommended actions and options.

2) Assess optimal hydrologic monitoring locations to help best address the most
significant model limitations and uncertainties.

3) Periodically update the integrated surface water-groundwater flow model
(GSFLOW) including GIS layers and other data formats.

5.3 COMPONENT 3 -GROUNDWATER PROTECTION
Protecting groundwater resources is a key component of importance to the
Panel. Ground protection comes in many forms, and may include developing actions
to maintain quantity and quality, improving the management of wells and protecting
recharge areas, and better informing the public on ways to improve groundwater
protection.

5.3.1 Maintain Groundwater Levels
Maintaining groundwater levels over the long-term is a fundamental objective of the
Plan and Panel, which favors non-regulatory, voluntary strategies and actions to
achieve this objective. To achieve this goal will require the collaborative
development of solutions to reduce demands and augment supplies.

Recommended Actions

1) Should monitoring data indicate persistent groundwater level declines in a
particular part of the Plan Area, provide notifications to groundwater users
regarding declining trends to promote awareness of the issue and foster
increased conservation efforts and reduced groundwater demands.

2) Support and enhance water conservation goals for reducing groundwater
demands, with local and region-wide incentive programs.

3) Evaluate historical groundwater level trends in the Plan Area, and identify
subareas and scenarios that are more vulnerable to groundwater level declines.
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4) Provide information to the public on the importance of groundwater monitoring
maintaining groundwater levels and promoting voluntary groundwater level
monitoring across the Plan Area.

5) Where feasible, promote and support small- and large-scale groundwater
recharge, water conservation and increased recycled water use, where feasible,
to help maintain groundwater levels and reduce groundwater demands.

5.3.2 Prevent Adverse Interactions Between Groundwater and Surface
Water

In areas where surface water and groundwater are directly connected, changes in
one can affect the other, for example, declining groundwater levels within a shallow
aquifer can lead to decreases in streamflow. Conversely, degraded surface water
quality can affect shallow groundwater quality in areas where surface water
recharges groundwater. Surface water-groundwater interaction monitoring can
help identify areas of concern and vulnerability, and assist in the development of
possible actions to address potential adverse outcomes.

Recommended Actions

1) Encourage activities that protect surface water quality with a particular focus on
areas where surface water recharges groundwater.

2) Support a surface water-groundwater interaction monitoring program to better
understand the potential for adverse interactions and identify vulnerable areas.

3) Where reductions in streamflow related to shallow groundwater level declines
may be identified, inform local stakeholders and encourage activities to adjust
the amount, location and/or timing of groundwater pumping to reduce potential
impacts. Such activities may include additional conservation measures, adjusting
pumping scenarios spatially and, in time, using alternative water sources if
available.

5.3.3 Well Construction, Maintenance, Protection, Abandonment and
Destruction
PRMD administers the well permitting program for Sonoma County. The standards
for permitting, construction, abandonment, and destruction are contained in
Chapter 25B of the Sonoma County Code. The well standards are consistent with
those recommended in State Water Code Section 13801 and incorporate standards
listed in California Well Standards, Bulletin 74-81. PRMD also has adopted policies,
procedures and guidelines for:
e Monitoring guidelines for large capacity water wells and industrial projects (No.
8-1-3)

e Well pump testing in water scarce areas (No. 9-2-28)
e Disinfecting wells (WLS-011)

The County’s General Plan 2020 has a provision within the Water Resource Element,

3.2 Groundwater, policy WR-2c, #4 “in areas where a groundwater management
plan has been approved and has been accepted by the County, require the issuance
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of well permits and any limitations imposed on well permits to be consistent with
the adopted plan” (PRMD, 2008).

Improperly abandoned wells can be conduits for contaminating groundwater
resources. Because standardized practices for permitting of well construction,
abandonment, and destruction practices did not start until the late 1960s or early
1970s, the Plan Area likely has a number of abandoned wells that have not been
properly destroyed.

Identification of wellhead protection areas is a component of the Drinking Water

Source Assessment and Protection (DWSAP) Program administered by the DPH.

DPH set a goal for all licensed water distribution systems statewide to complete

Drinking Water Source Assessments by mid-2003. Assessments are completed by

performing the three major components required for public water supply wells by

DPH:

e Delineation of capture zones around extraction sources (wells)

¢ Inventory of Potential Contaminating Activities (PCAs) within protection areas

e Vulnerability analysis to identify the PCAs to which the source is most
vulnerable

While these assessments are only required for public water supply wells, they
represent good practices for private well owners.

The actions listed below will provide improved protection of groundwater
resources within the Plan Area.

Recommended Actions

1) Review Chapter 25B and provide suggestions to PRMD on the well permit
application requirements to improve the collection of hydrogeologic information
through working with drillers, well owners, and other parties familiar with
groundwater conditions in the Plan Area.

2) Identify management approaches that can be used to protect the water supply
from potentially contaminating activities including voluntary control measures,
public education, zoning restrictions or ordinances, development of
contamination contingency plans, and minimizing pollution around wellhead
protection zones.

3) Conduct an inventory and survey of active and inactive wells in the Plan Area to
identify potential abandoned wells, and develop an approach for possible grant
funding which would provide incentives to properly destroy abandoned wells.
Prioritize efforts in areas where known improperly abandoned wells are known
to present water quality concerns.

4) Distribute the WELLness Guide to local well owners within the Plan Area which
covers the County’s well construction, abandonment and destruction
requirements, well head protection information, and tips for ensuring that wells
are properly maintained, and monitoring.
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5) Provide recommendations, as appropriate, to Sonoma County on well
construction and destruction for well owners, operators, and licensed well
drillers and service providers.

6) Conduct a study to obtain better information during well installations by
designing a program to obtain better hydrogeologic information on new well
completions in the Plan Area. Such information can be obtained by requesting,
on a voluntary basis, the well permittee to allow for collection of additional
geologic information during drilling.

5.3.4 Mapping and Protecting Groundwater Recharge Areas

A Plan objective includes the identification and protection of groundwater recharge
areas and enhancing of groundwater recharge where appropriate. Groundwater
recharge is recognized as one of the most difficult components of the hydrologic
budget to quantify. The extent to which water recharges an aquifer depends on a
number of factors, including land use, soil permeability, slope, precipitation
patterns, type of surficial deposits, thickness of surficial deposits, vegetation, and
connection of surficial deposits with underlying aquifers. A wide variety of
techniques can be applied to investigate groundwater recharge. Scanlon et al.
(2002) classified these recharge estimation techniques into physical (lysimeter, zero
flux plan, and Darcy’s Law), tracer (chemical, heat, and isotope), and numerical
modeling approaches, and recommended using multiple adaptive techniques to
provide the most reliable estimates. Techniques employed to date for mapping
recharge areas within the Plan Area include numerical modeling (USGS, 2013) and
GIS-based approaches (Todd, 2012).

The Plan recognizes that improved understanding and delineation of groundwater
recharge areas are critically important for effectively managing groundwater
resources. It includes the following actions to continue refining the potential
groundwater recharge area map and encourage activities that retain the function of
natural recharge areas.

Recommended Actions:

1) Provide the groundwater recharge area map to and meet with PRMD, the County
and local planning agencies to be sure that groundwater recharge factors are
considered in local land use planning decisions.

2) Provide recommendations on the areas that are most vulnerable to loss of
recharge capacity and to water quality impacts from land use activities.

3) Collaborate with local organizations (e.g., the Sonoma County Agricultural
Preservation and Open Space District, Land Trust, etc.) to encourage protection
and preservation of recharge areas.

4) Develop site/project guidelines and provide recommendations for protecting
groundwater recharge areas and on the areas that are most vulnerable to loss of
recharge capacity and to water quality impacts from land use activities.

5) Discourage land use activities that have higher potential to contaminate
groundwater resources from being sited in recharge areas.
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6) Periodically, and particularly at milestones, such as completion of additional
study, review and update the Plan’s groundwater recharge area map.

5.3.5 Evaluate Distribution and Remediation of Contaminated
Groundwater
Groundwater contaminant sites present in the Plan Area are generally located along
major thoroughfares, in urban and industrial areas, and typically include localized
contamination of shallow groundwater by industrial point sources such as dry
cleaning facilities and fuel stations, street runoff and agricultural runoff.

While the Lead Agency and the Panel do not have authority or the responsibility for
the oversight, control and remediation of contamination, they will coordinate with
state and local water quality regulatory agencies to keep Plan Area stakeholders
informed about the status of potential contamination issues when it is relevant to
implementation of the Plan. The actions listed below will provide improved
protection of groundwater quality from contamination within the Plan Area.

Recommended Actions:

1) Provide rural well owners with Sonoma County Department of Health Services
guide, What You Need to Know About Water Quality in Your Well.

2) Coordinate periodically with the RWQCB and Sonoma County Environmental
Health Department regarding any new reports of contaminant sites that are
potential threats to groundwater.

3) Incorporate GIS layers showing mapped contaminant plumes and contaminant
sites, supplied by the Regional Water Quality Control Board (RWQCB) and
Sonoma County Environmental Health Department into the GIS data
management system.

4) Share available information on impacted wells, mapped contaminant plumes and
contaminant sites with Plan Area licensed water system operators and private
well owners.

5.3.6 Identify and Provide Information to the Public on Groundwater
Protection

Protecting groundwater involves water suppliers, businesses, and agricultural
users, but also the general public, many of whom own a private well and septic
system in a rural setting. Given the importance of groundwater as a source of
drinking water for so many communities and individuals and the cost and difficulty
of cleaning it up, the best way to ensure continued supplies of clean groundwater is
to protect groundwater resources and prevent contamination. The Plan objective is
to provide a number of resources to the public, including guides on well and septic
system maintenance to prevent groundwater contamination, safe practices for
household hazardous substances disposal (also pharmaceuticals and personal care
products) both on the web, including the Plan project website, and at periodic
meetings and forums.
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Recommended Actions:

1) Conduct a periodic forum on groundwater in the Plan Area and develop
educational materials in hard copy and electronic based for web-based sites and
YouTube, and make them easily accessible on the Plan Project website.

2) Review and, as necessary and appropriate, update the WELLness - A Guide to
You Water Well document, prepared by the Sonoma County Department of
Environmental Health Services, to address the Plan objective for this
management component. Post the updated guide on the Plan Project website for
easy access, and distribute information to the public on the availability of this
resource.

5.4 COMPONENT 4 —-INCREASE CONSERVATION & EFFICIENCY

Water conservation lessens development impacts by reducing the demand for
potable water resources (both surface and groundwater supplies), and decreases
the amount of wastewater to be treated. Through fostering water supply
sustainability and lessening water demand and withdrawals, water conservation
approaches reduce environmental impacts by protecting groundwater levels, water
quality conditions, base level streamflow, and the riparian vegetation and wildlife
supported by water resources.

5.4.1 Continue and Increase BMPs for Urban Water Conservation
The Water Agency and its Contractors are undertaking several water conservation
programs. As signatories to the CUWCC MOU, they agreed to implement BMPs for
water conservation (see Section 3.2). The Plan intends to continue and increase
BMPs for urban water conservation.

Recommended Actions:

1) Continue Implementing BMPs and Report Annually: Continue implementing,
maintaining and updating CUWCC BMPs, as appropriate, for urban areas.
Annually report estimated savings for ongoing water conservation programs.

2) Increase water use efficiency and demand reduction by shifting landscape
irrigation to evenings, and so reduce evapotranspiration. Include development of
educational materials and a public outreach component.

3) Assess current successes and develop potential options to increase BMPS for
urban water conservation.

5.4.2 Voluntary Water Conservation BMPS for Unincorporated Areas

Many grape growers already employ water conservation practices that contribute to
sound water management. These practices include adopting a water management
strategy, using water conserving irrigation systems, and using water budgets and
deficit irrigation techniques. Sound water management contributes to sustainability
through increasing fruit quality (economic), reducing the need for water and
fertilizers (environmental, social and economic), and preventing pollution from soil
erosion and off-site movement of nutrients.
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Rural dwellings in the unincorporated areas are not eligible for the rebates and
incentives for increasing water conservation as is provided in urban areas. The Plan
intends to develop options and incentives for voluntary water conservation BMPs
and promote the incentives in unincorporated areas in the Plan Area.

Recommended Actions:

1) Develop or utilize existing water conservation BMPs for voluntary agricultural
and agricultural-residential water users, and consider adding additional water
conservation measures for agricultural operations.

2) Develop new programs or utilize existing programs and technical assistance
available for water savings through vineyard irrigation efficiency and other
practices. Examples to be considered include existing programs through the UC
Cooperative Extension, Sonoma RCD, Gold Ridge RCD, and NRCS.

3) Encourage viticulture agriculture to increase water conservation by developing
new or using existing BMPs. Examples of existing BMPs to be considered are
included in the Code of Sustainable Winegrowing Practices Workbook (Wine
Institute and California Association of Winegrape Growers, 2013) and
LandSmart Vineyard Plan programs (Sonoma and Napa County RCDs, NRCS,
2014).

4) Encourage rangeland agriculture to increase water conservation by developing
or using existing BMPS. Examples of existing BMPs to be considered are included
in the LandSmart Ranch Plan Program.

5) Develop programs, incentives and funding for voluntary implementation of
CUWCC water conservation BMPs in the unincorporated County areas not
served by existing conservation programs.

6) Develop incentives for conservation BMP retrofits in unincorporated County
areas not served by existing conservation programs.

5.5 COMPONENT5-INCREASE GROUNDWATER RECHARGE

To ensure a long-term, viable, sustainable supply of groundwater, the Plan seeks to
increase the amount of groundwater recharge (“managed aquifer recharge”) in the
Plan Area over the long term. Managed aquifer recharge can be accomplished
through diverting captured stormwater into spreading basins over areas that have
high permeability soils, and allowing the ponded water to percolate into the
subsurface. Understanding the distribution of soil permeabilities, how groundwater
recharges the Plan Area, and identifying and maintaining viable recharge areas will
all be important for a program aimed to successfully increase groundwater recharge
and storage. Another option is aquifer storage and recovery (ASR) and groundwater
banking with wells to recharge water directly into the aquifer. The source water for
groundwater banking would be Russian River drinking water. The source water for
spreading basins would be captured stormwater runoff.

Increasing groundwater recharge by optimizing the use of surface water during wet

years and during the wet season, and using more groundwater during the dry years,
is called conjunctive use. Conjunctive use comes in many forms, but always involves
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the optimization of surface water and groundwater supplies to increase water
supply reliability and availability.

Implementing groundwater recharge options would entail site-specific studies that
build on the previously completed Groundwater Banking Feasibility Study (2013),
and Stormwater Management/Groundwater Recharge Scoping Study (2012). Site-
specific studies would include, but are not limited to, evaluation of the proposed
site-specific hydrogeology, source water and receiving water chemistry, and water
availability, and would involve the use of the USGS numerical model (USGS 2014) to
consider optimal, integrated design of combined water management options.

5.5.1 Stormwater Recharge by Infiltration

Stormwater recharge is one of the key water management options for groundwater
sustainability in the Plan Area. Stormwater runoff from our cities, highways,
industrial facilities and construction sites can carry pollutants that harm water
quality and may impair the beneficial uses of our waters. As a result, stormwater is
regulated with the goal of using it as a resource and to reduce harmful pollutants,
fertilizers, debris and other materials carried into storm drains, drainage systems
and ultimately our rivers, lakes, and ocean. Stormwater regulatory programs fall
into three main areas:

1) Construction - Projects that disturb one or more acres of soil or that disturb less
than one acre but are part of a larger common plan of development, are required
to obtain coverage under the General Permit for Discharges of Storm Water
Associated with Construction Activity.

2) Industrial: Specific industrial activities must use the best technology available to
reduce pollutants in their discharges.

3) Municipal: Large and small municipal sewer system operators must comply with
permits that regulate storm water entering their systems under a two phase
system.

Each permit and re-permit may present an opportunity for increasing stormwater

recharge.

A number of stormwater management initiatives have been conducted in the Plan
Area (Section 3.4) upon which to build plan actions, such as reducing potential
water quality impacts to local waterways, while enhancing or preserving
groundwater recharge. The actions listed below include studies to identify areas
with suitable soil permeabilities and geology, alternatives for preserving these
recharge areas for the future, feasibility studies to capture rainfall and stormwater,
and recharge projects incorporating stormwater capture and the use of spreading
basins or dispersed recharge areas.

Recommended Actions:

1) Review local agencies stormwater management efforts over the past 10 years,
to define where additional effort is appropriate.
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2) Conduct feasibility level analysis and pilot scale testing of stormwater capture
and groundwater recharge to assess volumes, timing, best locations, estimate
costs and potential benefits of implementation.

3) Project to develop and implement pilot-scale and subsequent large-scale
projects to recharge groundwater with stormwater runoff capture and rainfall
harvesting in the Plan Area. Examples include:

a. Off-stream spreading basins and percolation ponds.

b. Temporary wet season flooding of public lands such as parks or open space.

c. Rainfall harvesting and stormwater runoff recharge with dispersed, low
impact development infiltration trenches and dry wells, with possible
incentives for retaining water on-site.

4) Collect and analyze stream gauge data to evaluate potential stormwater capture
projects.

5) Incorporate water quality sampling of high flow surface water and storm water
flows on project specific basis for recharge.

6) Project to make controlled releases of captured stormwater to streams during
late summer and early fall when conditions are typically dry in order to
maximize aquifer recharge and improve fish habitat conditions.

5.5.2 Aquifer Storage and Recovery and Groundwater Banking

Aquifer storage and recovery with wells (ASR) and groundwater banking is another
one of the key water management options for groundwater sustainability in the Plan
Area. Groundwater banking involves the conjunctive use strategy of optimizing the
use of surface water and groundwater resources. Conjunctive use includes both
combined use of surface water and groundwater systems to optimize resource use
and minimize adverse effects of using a single source. One way to achieve this is
with the development of groundwater banking opportunities with local partners
after local needs are met. Imported surface water would be diverted when it is
available during the wet season or during wet years, stored or banked in aquifers,
then subsequently withdrawn during the dry years. The Groundwater Banking
Feasibility Study (Section 3.1.6) provides a foundation for water management
options and project decisions and priorities in the Plan Area. Actions listed below
include pilot projects, additional studies, and full-scale projects incorporating
imported drinking water from the Russian River for groundwater banking.

Recommended Actions:

1) Conduct pilot scale testing of groundwater banking using drinking water from
the Russian River to assess feasibility, potential water quality interactions,
volumes, monitoring needs, timing, best locations, estimate costs and potential
benefits of implementation.

2) Based on results from pilot-level ASR groundwater banking, assess the need for
additional studies to further evaluate project and regional opportunities for
expanded conjunctive use in the Plan Area.

3) Based on the results of the pilot-scale testing, develop and implement full-scale
ASR groundwater banking projects that use wet season and wet year Russian
River drinking water for groundwater banking.
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5.5.3 Surface Water Use In Lieu of Groundwater

In-lieu recharge (or indirect recharge), another form of conjunctive use, differs from
direct recharge methods (e.g., surface spreading or ASR) in that water is not
artificially placed into the aquifer system. Rather, surface water supplies are used in
normal or wet years or months when it is available to partially or completely
replace the use of local groundwater and allow groundwater to recharge through
natural sources. Then in dry years, when surface water supplies may be reduced or
not available, groundwater can be relied upon to meet those demands not met by
the surface water supply, improving a region’s overall supply reliability. In order for
an in-lieu recharge program to be successful, the in-lieu surface water supply to be
used should reduce the demand on the local groundwater system and not be used to
accommodate additional increases in demand.

In effect, this method has historically been applied by the Water Agency and many of
its Water Contractors. For example, increased deliveries of Russian River water to
the City of Rohnert Park in 2002 offset groundwater pumping and facilitated the
recovery of groundwater levels in that area.

Recommended Actions:

1) Evaluate potential funding opportunities for an in lieu recharge program.

2) Develop an integrated surface water/groundwater supply program to guide the
conjunctive use of surface water and groundwater in a coordinated fashion.
Parameters for the program would likely incorporate yearly and monthly
climatic scenarios (e.g., precipitation and reservoir storage levels), historical
groundwater pumping and groundwater level trends, and anticipated demands.

5.5.4 Low Impact Development in New Construction

LID stormwater management is a site design strategy to avoid and minimize
hydrologic and water quality impacts associated with development. The strategy
emphasizes design practices and techniques that effectively capture, filter, store,
evaporate, detain, and infiltrate runoff close to its source. The stormwater
management approach also seeks to conserve natural resources and preserve
ecological functions. The LID concept is based on the premise that stormwater
management involves more than just preventing flooding, and that runoff is a
valuable resource if used wisely. Stormwater management recognizes the value of
pre-existing hydrologic functions and their influence on the surrounding
environment. The LID stormwater management approach in new development is
generally more cost effective than older standard methods of altering the hydrology
and managing stormwater (Water Smart Development Guide, SCWA, 2011).

LID stormwater management relies on four fundamental principles:

1) Avoid hydrologic impacts by integrating site topography, soil, and hydrology
assets into the site plan and design features.

2) Conserve existing soils, vegetation, and hydrologic features.

3) Minimize impervious areas and maximize permeability.

4) Manage stormwater on-site through LID features.
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Recommended Actions:
1) Provide information to local community planners and developers on the Water
Smart Development Guide and promote LID in new construction.
2) Provide information to rural property owners on the Slow It Spread It Sink It
Guide and promote LID in rural settings.
3) Develop incentives for local communities to employ LID in new construction such
as reduced connection and permitting fees.

5.6 COMPONENT 6 —INCREASE WATER REUSE
Water reuse within the Plan Area includes highly treated municipal wastewater
(recycled water) and untreated household graywater that can be beneficially reused
in a variety of nonpotable applications thus providing environmental and water
supply benefits. Recycled water is typically conveyed to end users through
purple-colored pipe distribution lines that are not directly connected to potable
water supplies.

The SWRCB adopted a recycled water policy is 2009, which includes goals for
increasing and beneficially using recycled water (Section 3.5.2). The SRWCB
Recycled Water Policy includes requirements for the responsible application of
recycled water, monitoring and salt and nutrient management plans.

Recycled water can be used in applications where potable water is often used (such
as the irrigation of public parks and golf courses and for agriculture), where the
conditions, applications, timing and amounts are appropriate. In addition to
allowing for potable water offsets, recycled water use can facilitate “in lieu
groundwater recharge.” For example, if a farm that has historically used well water
for crop irrigation begins using recycled water instead, the groundwater aquifer
beneath will “recover” through reduced pumping and natural recharge. Other
benefits of recycled water include a local, reliable water supply that is less
vulnerable to drought events. Recycled water allows potable supplies to be reserved
for the best and highest use. Additionally, utilizing recycled water for irrigation also
means a decrease in discharge of treated wastewater to local water bodies such as
the Russian River.

Not all stakeholders perceive the use and application of recycled water as an
environmentally sound practice. Continued information sharing on the appropriate
use of recycled water is required to optimize safe use of recycled water resources.
Additionally, at a minimum, monitoring for irrigation application of recycled water
should be followed as developed by the Blue Ribbon Advisory committee and
adopted by the SWRCB.

The use of recycled water is often limited by the ability to cost-effectively deliver
recycled water to the end users. For example, many cities could in theory meet the
irrigation demands of all their public parks with recycled water, but building the
dual use pipelines to connect several parks to the treatment plant might be
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prohibitively expensive.

5.6.1 Increase Recycled Water for Agricultural Irrigation

Agriculture is a large user of groundwater in the Plan Area and many agricultural
operations have utilized recycled water in lieu of groundwater to reduce pumping
demands. Members of the public have expressed some concerns about the safety of
irrigating agricultural crops with recycled water. Opportunities exist in the future to
expand recycled water availability (Section 3.3) where conditions are appropriate,
and this may require consideration of current peer reviewed research, best
available science, education and demonstration that agricultural irrigation with
recycled water can be safe for humans and ecosystems.

Recommended Actions:

1) Where feasible and appropriate, promote and support increased recycled water
use for large and small-scale agricultural irrigation to reduce groundwater
demands.

2) Coordinate with local wastewater treatment plant operators to catalogue
current operations and agricultural recycled water applications in the Plan Area.

3) Evaluate opportunities for the use and storage of recycled water during the wet
season, and subsequent use during the dry season where conditions are
appropriate.

4) Provide ongoing public education and outreach to local communities regarding
recycled water use for agricultural irrigation, and to gage and address public
concerns.

5.6.2 Increase Recycled Water for Landscape Irrigation

Landscape irrigation, especially at parks, golf courses and hotels, is a large user of
groundwater in the Plan Area. Similar concerns about recycled water use,
particularly of recycled water irrigation runoff into streams, have been expressed by
the public regarding the safety of landscape irrigation application of recycled water.
Opportunities exist in the future to expand recycled water availability for landscape
irrigation where conditions are appropriate, which may require consideration of
current peer reviewed research, best available science, education and
demonstration that landscape irrigation with recycled water can be safe for humans
and ecosystems.

Recommended Actions:

1) Promote and develop incentives for the installation of purple piping in new
developments in areas where recycled water availability may increase.

2) Provide ongoing public education and outreach to local communities to continue
to promote expansion of recycled water use expansion, and to gage and address
public concerns.

3) Coordinate with local wastewater treatment plant operators to catalogue
current operations and landscape recycled water applications in the Plan Area.

4) Evaluate opportunities for the use and storage of recycled water during the wet
season, and subsequent use during the dry season.
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5.6.3 Graywater for Domestic Landscape Irrigation

Graywater refers to the untreated wastewater that flows out of bathroom sinks,
showers, and laundry equipment, and does not include wastewater from toilets,
kitchen sinks and dishwashers. Graywater, along with rainwater harvesting (Section
3.2), is an onsite water source that can be used to supplement water supplies and
thereby offset potable water demands. Typically, graywater is used for outdoor
irrigation, but in some instances it has been used for indoor applications such as
toilet flushing. PRMD oversees permitting of graywater systems in Sonoma County
when necessary.

In addition to offsetting potable water demands, graywater systems also reduce the
load on sewer or septic systems. Graywater systems range from basic systems that
direct residential washing machine (clothes washer) water into prepared outdoor
yard areas, to sophisticated commercial systems with multiple fixture connections
and treatment processes.

Recommended Actions:

1) Make information available to the public that graywater systems are eligible for
financing under SCEIP.

2) Encourage and promote expanded graywater use by local authorities providing
financial incentives such as rebates or low-interest financing and by offering free
technical support.

3) Develop and make readily available educational material that can help ensure
that homeowners properly install and maintain graywater systems, including
backflow prevention.

4) Encourage and promote local agencies and communities to develop plans and
policies regarding graywater permitting requirements and potential public
education efforts.

5.7 COMPONENT 7 —INTEGRATED GROUNDWATER MANAGEMENT
By definition, integrated groundwater management includes identifying and
implementing activities, developing strategies and adopting policies that recognize
the links between groundwater and the broader hydrologic system of climate,
rivers, wetlands & other ecosystems, including users of connected water. In practice,
this means integrating a number of processes and programs to provide linkages and
connections. Specific focused management components include:
¢ Groundwater management and land use planning.
e UWMP tracking and integration.
e Multi-agency and organization integration.
e (limate change planning.
e Multi-benefit actions and activities.

5.7.1 Groundwater Management and Land Use Planning
Groundwater management and land use planning are not integrated in practice.
Land use planning decisions do not typically take into account groundwater
resources availability and groundwater management programs do not generally
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have influence over land use planning decisions. The main goal of this management
component is to identify possible actions that can help to facilitate better integration
between land use planning and groundwater management program
implementation.

Recommended Actions:

1) Brief local agency planning departments periodically on groundwater
management program activities and milestones.

2) Conduct an annual or biennial meeting between the Panel and TAC and local
agency planners in the Plan Area to exchange information on processes and
programs, and to identify constraints and barriers.

5.7.2 Monitor and Track UWMP Progress and Incorporate Revisions
into GMP Updates

Within the Plan Area, UWMPs are prepared every five years by the Water Agency (as
a wholesaler) and the Cities of Cotati, Rohnert Park, Santa Rosa and Town of
Windsor (as retailers). The City of Sebastopol has not yet reached the threshold of
3,000 connections or 3,000 AF, but is projected to do so in the next year or two. The
intent of this management component is to keep the GMP updated with UWMP
updates and relevant information.

Recommended Actions:
1) Obtain updates every five years of all UWMPs prepared in the Plan Area.
2) Incorporate updated UWMP information into the GMP every five years.

5.7.3 Incorporate Multi-Agency and Organization Integration into
GMP

There are many federal, state and local agencies and other organizations involved in
water-related activities, projects, and programs in the Plan Area. These multiple
agencies and organizations have a great diversity of interests, purposes, mandates
and agendas. The Plan aims to devise ways to identify these agencies and
organizations and develop opportunities for optimizing efforts, resources and
outcomes, and to help to build stronger multi-agency and organization relationships
over time.

Recommended Actions:

1) Develop an inventory of all agencies and organizations with water-related
interests, mandates or jurisdiction within the Plan Area and provide information
to the identified agencies and organizations on the Panel’s efforts and
recommended actions.

2) Conduct workshops with and for interested agencies and organizations, as
needed, to identify opportunities for integrating overlapping or supporting
interests to optimize efforts, resources, and outcomes.
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5.7.4 Plan for and Adapt to Climate Change

Projected changes in climate in the Plan Area include increased variability in
precipitation and rises in air temperature, resulting in shorter wet season, longer
dry season, more droughts and more extreme high flows based on a regional climate
change study (Section 3.1.5). Results indicated large spatial variability in climate
across the region; although all projections indicate warming, but predicted potential
changes in precipitation by the end of the 21st century differed. Hydrologic models
predict that water supply could be subject to increased variability and reduced
reliability due to greater variability in precipitation and water demands that are
likely to steadily increase due to increased evapotranspiration rates and potential
climatic water deficits during extended dry seasons. The Plan encourages regional
and local water and land use planners to be aware of potential climate change
effects on groundwater resources and recommends that climate change factors be
incorporated into local and regional planning efforts. The Plan also encourages
adaptation, which means anticipating the adverse effects of climate change and
taking appropriate action to prevent or minimize the damage they can cause, or
taking advantage of opportunities that may arise. It has been shown that well
planned, early adaptation action saves money and lasts longer.

Recommended Actions:

1) Provide information on projected climate changes in the Plan Area to federal,
state, local agencies and other organizations involved with water and land use
planning, including summary results from the groundwater model report.

2) Provide information to increase public awareness of current and future water
supplies, demands, and trends in reliability related to a changing climate.

3) Hold a facilitated workshop on climate change in the Plan Area involving federal,
state and local agencies and organizations involved in water and land use
planning.

4) Work with stakeholder groups to consider possible adaptation measures to
implement. These may include but are not limited to: using scarce water
resources more efficiently; adapting building codes to future climate conditions
and extreme weather events; building flood defenses and raising the levels of
flood control measures; developing drought-tolerant crops; choosing tree
species and forestry practices less vulnerable to storms and fires; and setting
aside land corridors to help species migrate.

5.7.5 Multi-Benefit Actions and Activities
Incorporating multi-benefit aspects and activities into actions and projects
recommended in the Plan will help to address multiple concerns, and build broad
and strong support from local stakeholders and potential funding sources. Actions
that are principally designed to protect or sustain groundwater resources can often
include other benefits, such as providing wildlife and aquatic habitat and diversity,
ecosystem services, watershed enhancement and protection, soil conservation,
scenic beauty, recreational value, increased flows and recharge, improved water
quality, water supply reliability and sustainability, and economic benefits.
Additionally, projects that are designed primarily for other purposes, such as flood
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protection or habitat restoration, may also benefit groundwater resources. The Plan
intends to recognize these principles and encourage the development of activities,
projects and programs that recognize and provide multi-benefit outcomes.

Recommended Actions:

1) Identify funding opportunities, project criteria and the schedule to apply for
funds for multi-benefit activities, actions and projects for the Plan Area.

2) Hold a TAC meeting focused on discussing future potential multi-benefit
activities, actions and projects for the Plan Area.

3) Prepare a list of Panel Principles to encourage the development of activities,
projects and programs that provide multi-benefit outcomes.

4) Develop an inventory of multi-benefit activities, actions and projects currently
being implemented or planned in the Plan Area.
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6.0 GROUNDWATER MANAGEMENT PLAN IMPLEMENTATION

6.1 INTRODUCTION

This section presents the approach, schedule, approximate cost and funding
information for meeting the Plan BMOs, including implementing recommended
actions identified in Section 5. The actions formulated for each management
component are the foundation for meeting the Plan BMOs and Goal (Figure 6-1).
Most of the recommended management actions are currently unfunded, with the
exception of the majority of core management components, the monitoring and
modeling program and stakeholder involvement. Strategies for obtaining funding
and prioritizing actions are discussed in Section 6.2.

Goal
Eighteen
Basin
Management
Objectives
A
Plan Management Components
Stakeholder  Monitoring Groundwater
Involvement & Modeling Protection
Increase Increase Increase Integrated
Conservation Groundwater Water  Groundwater
& Efficiency Recharge Reuse Management

Funded Core Plan Management Actions
Stakeholder Involvement & Monitoring Program

Unfunded Plan Management Actions
5-Year Schedule Planning & Coordination, Studies and Projects

Unfunded Plan Management Actions

Future Planning & Coordination, Studies, and Projects

Figure 6-1 Plan Management Components and Actions for Meeting Goals and Objectives.

SRPGMP 6-1 2014



6.2 STRUCTURE FOR SANTA ROSA PLAIN PLAN IMPLEMENTATION

The Plan’s implementation is structured in order to encourage an open,
collaborative and cooperative process for conducting groundwater management
actions, and optimizing coordination of the many actions envisioned by the Panel in
the coming years. Plan studies, projects, and programs will be conducted under a
lead agency, with advice and guidance from an advisory group and technical
advisory committee. The Panel has expressed a strong desire to structure Plan
implementation to encourage and provide strong coordination of all the directly and
indirectly recommended actions listed Section 5. Figure 6-2 summarizes the
organizational structure for Plan execution.

Jurisdictional Partners Basin Advisory Panel
City of Cotati Stakeholder
City of Rohnert Park Representatives

Plan
Execution

City of Sebastopol Implement
City of Santa Rosa Management
Town of Windsor Actions to

: Meet
Sonoma County Technical Advisory Goals and

Committee Objectives
Lead Agency Technical Experts j
Sonoma County and Partners

Water Agency

Figure 6-2 Groundwater Management Plan Implementation Organization Chart.

Lead Agency

The Sonoma County Water Agency, as the Lead Agency, has ultimate responsibility
for Plan implementation including studies, projects, and programs it directly or
indirectly funds. The Lead Agency’s role is to:

Adopt and implement the Plan consistent with Panel input and consensus based
decision-making

Participate as a member of the Panel

Sponsor the Panel by providing project support, coordination, and facilitation as
needed

Coordinate and garner funding to implement the Plan

Be accountable and responsible for implementing the Groundwater Management
Plan in accordance with the Water Code and to remain eligible for state funding
Provide in-kind staff support via a project manager to support Plan
implementation

Contract with technical consultants as needed to support implementation of the
Plan

Coordinate, as appropriate, with the cooperating funders to ensure continued
support and involvement in implementing the Plan
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e Develop and adopt proposed rules or regulations where necessary to achieve the
Groundwater Management Plan objectives, as provided by AB 3030 only in
collaboration with and with the concurrence of the Panel

e Explore options for funding groundwater management activities. In exercising
this role, the Water Agency would propose fees and assessments only with Panel
recommendation and approval

e Amend the Groundwater Management Plan with the concurrence and
recommendation of the Panel

Basin Advisory Panel Role

The Panel will continue to develop the Plan as a living document, and guides its
implementation. The Panel will remain in existence as long as the Plan is being
implemented. The Panel will discuss, provide input, and develop consensus
recommendations for all proposed activities to implement the plan. The Panel is
responsible for recommending amendments to the Groundwater Management Plan
for approval by the Water Agency’s governing board.

The Panel has a collaborative governance structure: the Water Agency (as lead
agency) and other agencies with jurisdiction within the SRP will join with
community organizations, business associations, and individuals to determine the
best way to implement the Plan. All activities associated with implementing the Plan
will be subject to Panel approval consistent with its charter.

Panel meetings are open to the public. The Panel’s agenda will be posted prior to
meetings and actions will be recorded in the meeting summary, including Panel
member attendance. Members are responsible to attend in person or request that an
alternate or Panel member represent his or her viewpoint in decision-making.

Basin Advisory Panel Composition

The Panel’s continuing composition for implementation will be similar to the Panel
during plan development. The Panel will continue to be composed of
representatives of the Lead Agency, General Public, Agricultural Groundwater Users,
Business & Developers, Residential Groundwater Users, Government (Tribal, County
and City), Environmental Organizations, Natural Resources Management
Organizations, Water Suppliers, and Groundwater Technical Expertise.

Upon approval of the Santa Rosa Plain Groundwater Management Plan, the Panel
will continue to provide guidance for its implementation and for any amendments to
the Plan as described in the Panel Charter. The Panel will formally revisit its
membership each fall when formulating its work plan for the following year. The
Panel can modify its charter using its decision-making protocols.

Panel members must either live or have jurisdiction in the SRPW. Panel members

are typically expected to serve at least 2-years. Members could serve multiple terms.
An effort will be made to avoid having all new members in any one year.
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Technical Advisory Committee (TAC) Role

The TAC will continue to work on specifics of implementation of the Plan goals and
objectives; advise the Panel on technical matters, and to develop recommendations
on general Plan implementation for the Panel’s consideration. TAC participation is
not limited to Panel members; others with groundwater or technical expertise can
also participate. The TAC will assist the Panel on the following activities:

e Working with the technical consultant on Plan implementation,

e Reviewing technical data and analyses and/or recommending data analyses,

e Determining if data is adequate to address the basin management objectives, and
e Reviewing annual reports on Plan implementation.

6.3 IMPLEMENTATION PRIORITIZATION AND FUNDING

Recommended actions identified in Section 5 are listed in Appendix H.
Recommended actions highlighted in “green” reflect preliminary priorities included
in the first two years of implementation and shaded green as either (1) required
under the Water Code as part of a groundwater management plan to continue to be
eligible for state funding, or (2) needed for this comprehensive groundwater
management program to be successful in implementation. Recommended actions
highlighted in “orange” reflect additional opportunities that may be prioritized
pending available funding. Recommended actions identified as “currently funded”
have funding currently earmarked or set-aside for the project, or are being
accomplished by ongoing programs of one of the implementing agencies.

The recommended actions were screened in two ways:

1) The TAC conducted an initial prioritization of additional potential recommended
management actions, which constitute the “orange” list. The TAC engaged in a
multi-voting exercise that gave each member the opportunity to identify his or
her top management priorities. Cumulative voting results, listed in Table H-1, H,
indicate how the TAC, as a group, envisions the Plan’s initial implementation
priorities.

2) Criteria, generally qualitative in nature, were developed by the TAC and Panel
for screening and prioritizing recommended “orange” list actions that included:
relative cost, readiness to proceed, feasibility/implement-ability, leveraging
opportunity, community and political support, and multi-objective/supportive of
watershed health. These criteria are listed in Table H-2, Appendix H.

The plan components contain many unfunded recommended actions that will
require studies, more data, feasibility analysis and pre-design before funding can be
obtained. Implementation of many of these unfunded recommended actions are
intended to begin a number of years in the future.

Table 6-1 lists actions recommended for implementation over the five years
following Plan adoption, and includes an approximation of the relative cost for each

action. The preliminary implementation schedule is based on the priorities that the
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Panel identified during Plan preparation, and in the screening and prioritization
process described above. The primary areas identified by the Panel as most
important include:

e Groundwater Protection

¢ Increase Conservation & Efficiency

e Increase Groundwater Recharge

e Increase Water Reuse

e Integrated Groundwater Management

Recommended actions to protect groundwater resources, increase conservation and
efficiency, increase groundwater recharge, and expand water reuse, are included in
the first five years of Plan implementation. Actions under integrated groundwater
management that improve coordination of water resources and land use planning,
climate change planning and fostering rural and urban sharing of information and
building on state and federal agency partnerships are either already in progress or
also planned for early program implementation. The Panel also identified the
monitoring program, data management, and keeping the groundwater flow model
current as key priorities, along with scenario planning using the model as a critical
tool for groundwater basin management.

First Two Years of Plan Implementation
The first two years of Plan implementation include recommended actions shaded in

“green” in Table 6-1. These recommended actions are funded under a cooperative
agreement between the Water Agency and a number of other organizations
including the cooperating cities and township identified in Figures 6-2.

Stakeholder involvement, the Monitoring Program and modeling form the core
components and foundation for the Plan. These are the basis for decision-making in
the Plan Area (Figure 6-2). Stakeholder involvement and the Monitoring Program
are required Plan components, which, under the Water Code, define the Plan’s
eligibility for state funding for groundwater projects. These core components are
funded by the Water Agency’s cooperative partnerships, and existing or new
funding sources. The implementation schedule for the two years following Plan
adoption therefore focuses on continuing the forums and mechanisms for involving
basin stakeholders and gathering additional data about the SRPW groundwater
conditions through the establishment of a comprehensive monitoring program and
other activities.

During Plan implementation, the Water Agency and the Panel will continue to
prioritize and develop Plan Components, and seek funding and leveraging
opportunities for implementing recommended actions, outreach, coordination and
partnerships.
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DRAFT Table &-1 - Management Components and Recommended Actions - Plans for Years 1te 5 DRAFT
Action Recommended Actions feay I
No. 1f2fsfafs
I5.1.1 Stakeholder Involvement
5.1.1 Involving the Public
1 1} Circulate copies and publish the adopted Plan and updates L0 N KR E +
2 2) Develop informational flyer and distribute o
3 3) Develop and execute a Pubic Outreach Plan for Plan implementation LN N KR E A
4 4) Develop outreach information for the public o
5 |5} Conduct public forums at key milestones o RN R R
6 6} Maintain email and postal mail lists to announce meetings and other information A { vl v y
7 7) Invite interested parties to participate in Panel meetings o N A V
) 8) Meet with interested organization representatives periodically to receive input o A R v A
9 |9} Meetings, coordination, and communication A EIEIERE
5.1.2 Advisory Groups
10 |1} Review Panel & TAC membership S ENElEEE
11 |2} Conduct Panel Quarterly Meetings A ENEIERE
12 |3) Conduct TAC monthly meetings o0 N KR ER R
5.1.3 Informing Stakeholders & Public Agencies
12 |1} Continue to maintain and further develop relationships N Y Y
14 |2} Coordinate and inform land use and water resources planning A A i v y
15 |3) Conduct briefings with elected officials wheo have adopted the Plan N g v o
16 |4} Provide information to increase public awareness of water supplies o o o -4' 3
5.1.4 Partnerships & Coordination
17 |1) Continue to promote partnerships o S B
18 |2} Coordinate Plan implementation activities and collaborate with local groups o o ¥ -4' |
19  |3) Coordinate efforts to seek grant funding for Plan recommended actions o0 N KN E A
5.2.1 Monitoring Program & Modeling
5.2.1.1 Groundwater Level Monitoring
20 |1) Conduct systematic, coordinated groundwater elevation monitoring of existing programs and assess groundwater elevations on an annual basis A A v v iy
21 |2) Develop an outreach program to cbtain groundwater level data from volunteer private well owners, private producers, and mutual water companies A
22 |3} Coordinate with local, state and federal agencies to investigate opportunities to develop better information on groundwater level monitoring o A o N o
23 |4) Expand existing groundwater level monitoring network to establish an expanded long-term monitoring well network vl N 3
5.2.1.2 Groundwater Quality Monitoring
24 |1} Assess water quality on an annual or biennial basis for trends, conditions and adequacy of the groundwater quality monitoring network o o Y o y
25 |2) Identify opportunities to capture and integrate existing water quality data for areas where current data is insufficient L
26 |3} Integrate other monitoring programs established through efforts such as the NCRWQCB Dairy Program, recycled water and the Salt and Nutrient Management Plan i I
27 |4} Establish and fund a basin-wide, standardized, coordinated, long-term groundwater quality monitoring network in conjunction with groundwater level monitoring |
5.2.1.3 Land Subsidence Monitoring
28 |1) Identify the available data related to potential inelastic land subsidence due to groundwater extraction in the Plan Area N Y
29  |2) Evaluate potential bench k locations for periodic monitoring of land subsidence related to groundwater extraction in the Plan Area N Y
30 |3} Develop an outreach program for City, County and other institutions responsible for infrastructure to provide information regarding likely indicators of subsidence el
31 |4) Develop monitoring program and netwaork for ing the potential for inelastic land subsidence due to groundwater extraction k3
5.2.1.4 Surface Water-Groundwater Interaction Monitoring
32 |1} Continue to compile available stream gauge data and information on tributary flows in the Plan Area o o ¥ -4' 3
33 |2) Determine current surface water quality sampling being conducted in the Plan Area o
34  |3) Project to analyze and as necessary re-activate existing stream gauges and install new gauges in the Plan Area <
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35  |4) Project to install new shallow monitoring wells along major watercourses &

36 5) Project to conduct seepage runs along major watercourses &

37 6] Project to study stable isotope study to understand surface water-groundwater flow o
5.2.1.5 Hydrometeorological Monitoring

38 |1) Develop inventory of existing hydrometeorological stations including sensors, data collection and m nt protocols, and plans for future expansion +

39  |2) Develop a protocol and work plan for compiling rainfall data on a water-year basis to develop isohyetal maps as warranted o

40  |3) Evaluate rainfall data distribution and determine the need for additional data &

41  |4) Identify and develop strategies for collecting hydrometeorological data needs for the surface water-groundwater flow model <
5.2.16 ing & Reporting Protocols

42 |1} Develop a schedule to coordinate the time of sampling and the sampling interval (time between samples) to ensure consistent data collection frequency 2

43 |2) Use a Standard Operating Procedure (SOP) for the collection of groundwater level data for wells o

44  |3) Provide DPH guidelines on the collection, pretreatment, storage, and transportation of water samples i led for water quality anal 4

45  |4) Develop field and office quality assurance practices for the program .‘r

46 5) At the onset of the GMP maonitoring program, prepare and distribute a stand-alone Sampling and Analysis Plan o

47 |8} Provide training on water level sampling to volunteer well owners as needed §

48 |7} Coordinate the various existing and planned monitoring efforts to ensure uniform, standard water quality data collection protocols are followed
5.2.1.7 Data M. Bt t

49 |1) Maintain and update the central GIS data management system including GIS layers and other data formats &) S

50 |2) Work with cooperating agencies, and any other non-governmental entity, to provide data for updating the database periodically &) 3 4 y

51 3) Adopt flexible, standard formats for data collection, fer protocols, reporting, and quality e-guality control checks for regular data updates o

52 4) Use the GIS data m it system to assist in periodic data evaluations and prepare the Periodic Plan report summarizing groundwater conditions A i i V

53 |3) Project to compile, screen and review State Department of Public Health, DWR Well Logs and PRMD records as an additional data source g

54 |6) Make data in the GIS data management system data publically available to Plan Area stakeholders and the wider public, while protecting any confidential information o

55 |7) Project to develop and coordinate related data including GIS layers and other data formats on topics L

5.2.2 Ground: Maodeli

56 |1) Develop and run groundwater management scenarios using the model to assess the benefits of different recommended actions and options A

57 2) Assess optimal hydrologic monitoring locations to help best address the most significant model limitations and uncertainties

58  |3) Periodically update the integrated surface water-groundwater flow model (G5FLOW) including GI5 layers and other data formats o
5.3 Groundwater Protection

5.3.1 Maintain Groundwater Levels

59 |1} Should monitoring data indicate persistent groundwater level declines, provide notifications to groundwater users regarding declining trends o

60 |2) Support and enhance water conservation goals for reducing groundwater demands, with local and region-wide incentive programs b

61 |3) Evaluate historical groundwater level trends in the Plan Area, and identify subareas and scenarios that are more vulnerable to groundwater level declines &

62 |4) Provide infarmation to the public on the importance of groundwater monitaring, maintaining groundwater levels and promote voluntary groundwater level monitoring| L3

63 5) Where feasible, promote and support small- and large-scale groundwater recharge, water conservation and increased recycled water use 1 e fl Sl

5.3.2 Prevent Adverse Interactions Between Surface Water and Groundwater

1) Encourage activities that protect surface water quality with a particular focus on areas where surface water recharges groundwater &

65 |2) Support a surface water-groundwater interaction monitoring program to better understand the potential for adverse interactions and identify vulnerable areas o

66 |3) Where reductions in streamflow related to shallow groundwater level declines may be identified, inform local stakeholders and encourage adaptive activities

5.3.3 Well Construction, Mai e, Protection, Aband it and Destruction

67 |1} Review Chapter 256 and provide suggestions to PRMD on the well permit application requirements to improve the collection of hydrogeologic infarmation A

68 |2) Identify management approaches that can be used to protect the water supply from potentially contaminating activities &

69 |3) Conduct an inventory and survey of active and inactive wells in the Plan Area to identify potential abandoned wells, & develop an approach for possible grant funding &

70 |4) Distribute the Wellness Guide to local well owners within the Plan Area®* L

71 5) Provide recommendations, as appropriate, to Sonoma County on well construction and destruction for well owners, operators, well drillers and service providers o

72 6] Review the USGS report on the Santa Rosa Plain (USGS, 2013) and provide information and maps on groundwater conditions to the County |l S

73 |7) Conduct a study to obtain better information during well installations by designing a program to obtain better hydrogeologic information on new well completions S
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5.3.4 Mapping and Protecting Groundwater Recharge Areas

74  |1) Provide the groundwater recharge area map to and meet with PRMD, the County and local planning agencies 3

75 |2} Provide recommendations on the areas that are most vulnerable to loss of recharge capacity and to water quality impacts from land use activities &

76  |3) Collaborate with local organizations to encourage protection and preservation of recharge areas &

77  |4) When new developments are planned for primary recharge zones, encourage designs that maintain or increase the site’s pre-development absorption of runoff L
78 |5) Discourage land use activities in recharge areas that have higher potential to contaminate groundwater resources B
79 |6) Periodically update the recharge area map as new information becomes available through future studies and monitoring programs <&
5.3.5 Evaluate Distribution and R diation of Contaminated Groundwater

80 |1} Provide rural well owners with Sonoma County Department of Health Services guide, What You Need to Know About Water Quality in Your Wefi*™ A

g1l |2) Coordinate periodically with the RWQCB and Sonoma County Environmental Health Department regarding any new reports of groundwater contaminant sites Ll o
82 |3} Incorporate GIS layers showing mapped contaminant plumes and contaminant sites, supplied by RWQCB and Sonoma County Environmental Health Department L

83  |4) Share available information on impacted wells, mapped contaminant plumes and contaminant sites with licensed water system operators and private well owners o
5.3.6 Identify and Provide Information to the Public on Groundwater Protection

84 |1) Conduct a periadic forum on groundwater in the Plan Area and develop & make available educational materials in hard copy, electronic for web-based sites & &
85 |2) Review and as necessary and appropriate, update WELLness — A Guide to You Water Weil to address the Plan objective for this management component <

5.4 Increase Conservation & Effidency
5.4.1 Continue and Increase BMPs for Urban Water Conservation

86 |1} Continue implementing, maintaining, updating and reporting annually CUWCC BMPs, as appropriate, for urban areas** o L o v V
87 |2) Increase water use efficiency and demand reduction by shifting landscape irrigation to evenings; include development of educational materials and public outreach &

88 |3) Assess current successes and develop potential options to increase BMPs for urban water conservation &
5.4.2 Voluntary Water Conservation BMPs for Unincorporated Areas

89 |1) Develop water conservation BMPs for voluntary non-viticulture agricultural and agricultural-residential water users & additional measures for agricultural operations &

90 |2} Develop program, incentives and funding for voluntary implementation of CUWCC water conservation BMPs in unincorporated County areas not served by Contractors o

g1  |3) Develop incentives for conservation BMP retrofits in unincorporated County areas not served by Contractors <

92  |4) Encourage viticulture agriculture to increase water conservation by using the Code of Sustainable Winegrowing Practices Workbook L

5.5 Increase Groundwater Recharge
5.5.1 Stormwater Recharge by Infiltration

93 |1} Evaluate the success of local agencies stormwater management efforts over the past 10 years, to define where additional effort is appropriate L

94 |2} Conduct feasibility level analysis and pilot scale testing of stormwater capture and groundwater recharge** o

95 |3) Project to develop and implement pilot-scale and subsequent large-scale projects to recharge groundwater with stormwater runoff capture and rainfall harvesting o
96 |4} Collect and analyze stream gauge data to evaluate potential stormwater capture projects o

97 |5) Incorporate water quality sampling of high flow surface water and storm water flows on project specific basis for recharge L
98 |6) Project to make controlled releases of captured stormwater to streams when conditions are dry in order to maximize the aquifer recharge and improve fish habitat <
5.5.2 Aquifer Storage and Recovery and Ground: Banking

99  |1) Conduct pilot scale testing of groundwater banking using drinking water from the Russian River to assess feasibility and potential benefits of implementation™* <>

100 |2) Based on results from ASR pilot, assess the need for additional studies to further evaluate project- and regional opportunities for expanded conjunctive use &

101 |3} Develop and implement full-scale ASR groundwater banking projects that use wet season and wet year Russian River drinking water for groundwater banking
5.5.3 Surface Water Use In Lieu of Groundwater

102 |1} Evaluate potential funding opportunities for an in lieu recharge program bl

103 |2} Develop an integrated surface water/groundwater supply program to guide the conjunctive use of surface water and groundwater in a coordinated fashion W
5.5.4 Low Impact Development (LID) in New Construction

104 [1) Provide information to local community planners and developers on the Water Smart Development Guide and promote LID in new construction ~J

105 |2) Provide information to rural property on the Siow it Spread It Sink it Guide and promote LID in rural settings A

106 |3) Develop incentives for local communities to employ LID in new construction such as reduced connection and permitting fees <&

5.6 Increase Water Reuse
5.6.1 Increase Recycled Water for Agricultural Irrigation

107 |1] ‘Where feasible, promote and support increased recycled water use for large and small scale agricultural irrigation to reduce groundwater demands** I II I L I L || o I
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108 |2) Coordinate with local wastewater treatment plant operators to catalogue current operations and agricultural recycled water applications in the Plan Area g fl e o
109 |3) Evaluate opportunities for the use and storage of recycled water for agriculture during the wet season, and subsequent use during the dry season o
110 |4) Provide ongoing public education and outreach to local communities regarding recycled water use for agricultural irrigation, and to gage and address public concerns o
5.6.2 Increase Recycled Water for Landscape Irrigation
111 |1} Promote and develop incentives for the installation of purple piping in new developments in areas where recycled water availability may increase o
112 |2} Provide ongoing public education and outreach to local communities to continue to promote expansion of recycled water use, and to gage and address public concerns o
113 |3) Coordinate with local wastewater treatment plant operators to catalogue current operations and landscape recycled water applications in the Plan Area Sl 2 S
114 |4) Evaluate opportunities for the use and storage of recycled water for landscape irrigation during the wet season, and subsequent use during the dry season &
5.6.3 Graywater for Domestic Landscape Irrigation
115 |1) Make information available to the public that graywater systems are eligible for financing under the Sonoma County Energy Independence Program gl Gl 2
116 |2} Encourage and promote expanded graywater use by local authorities providing financial incentives such as rebates, low-interest financing and free technical support Ol
117 |3) Develop and make readily available educational material to help ensure that homeowners properly install and maintain graywater systems with backflow prevention o b
118 |4) Encourage and promote local agencies and communities to develop plans and policies regarding graywater permitting requirements and public education efforts g 4
5.7 Integrated Water Planning & Management
5.7.1 Groundwater Management and Land Use Planning
119 |1} Brief local agency planning departments periodically on groundwater management program activities and milestones N -+ ol
120 |2) Conduct an annual or biennial meeting between the Plan Panel and TAC and local agency planners in the Plan Area to exchange information etc. o \4’ v
5.7.2 Monitor and Track UWMP Progress and Incorporate Revislons into GMP Updates
121 |1) Obtain updates of all UWMPs prepared in the Plan Area every five years ~
122 |2} Incorporate updated UWMP information into the GMP every five years i
5.7.3 Incorporate Multi-Agency and -Organization Integration into GMP
123 [1) Develop inventory of and provide GMP info to all agencies and organizations with water-related interests, mandates or jurisdiction within the Plan Area o
124 |2) Conduct workshops to identify oppartunities for integrating overlapping or supporting interests to optimizing efforts, resources, and outcomes 3
5.7.4 Plan for Climate Change
125 |1} Provide information to increase public awareness of current and future water supplies, demands, and trends in reliability related to a changing climate™* &
126 |2) Provide information on projected climate changes in the Plan Area to federal, state, local agencies and other organizations involved with water and land use planning o
127 |3} Hold a facilitated workshop on climate change in the Plan Area involving federal, state and local agencies and organizations involved in water and land use pl o
128 |4) Develop possible adaptation measures to consider and implement. L
5.7.5 Multi-Benefit Actions and Activities
129 |1} Identify funding opportunities, project criteria, and the schedule to apply for funds for multi-benefit activities, actions and projects for the Plan Area o
130 |2} Hold a TAC meeting focused on discussing future potential multi-benefit activities, actions and projects for the Plan Area o
131 |3} Prepare a list of Panel Principles to encourage the development of activities, projects and programs that provide multi-benefit outcomes L]
132 |4) Develop an inventory of multi-benefit activities, actions and projects currently being implemented or planned in the Plan Area L
MNotes:
3y | - Funded action for Year 1&2 (planned to be funded under cooperative agreement)
#» | - Potential future action, pending the availability of funding and/or project sponsor
454 | - Indicates relative order magnitude cost (555 High, $5 Medium, $ Low)
* | - Indicates relative cost has a long-term annual or periodic funding need
** | - |ndicates an activity or program that is already planned or in progress under a separate funding effort
Table 6-1 Management Components and Recommended Actions - Plans for Years 1 to 5.
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Funding for implementation of these actions is anticipated to come from a variety of
sources including the Water Agency, funding and/or in-kind services from member
agencies, state or federal grant programs, and partnerships at the local, state, and
federal level. The Plan also serves to coordinate projects, actions and activities
conducted by local agencies, non-governmental organizations, and private parties as
appropriate, to assist in the collaboration and leveraging of limited resources.

6.4 IMPLEMENTATION REPORTING

The Water Agency will report periodically on implementation progress to
summarize groundwater conditions in the Plan Area and accomplishments of the
Groundwater Management Program. These reports will include the following
information:
e Activities and progress for Plan implementation
e Groundwater conditions and monitoring results and trends of groundwater
levels and quality
e Improvements in Plan Area characterization based on continued data
collection and analysis
e Discussion of whether management actions are meeting BMOs based on
monitoring results
e Any plan component changes, including modification of BMOs during the
period covered by the report
e An outline of future Plan Area management actions

Initial implementation reports will be developed on an annual basis for the first
three years, changing to a five-year interval with brief annual data and progress
summaries. The Water Agency will provide copies of the reports to the
implementing agencies, the Panel and the TAC, and make these reports available to
stakeholders and the public on the website.

6.5 FUTURE REVIEW OF PLAN

The Plan is a living document that will continually evolve as more information about
the Plan Area becomes available. Additional actions may be identified as the Panel
continues to evaluate the outcomes of implemented actions, and adjusts objectives
to determine how well they are serving the overall Plan goal. In the annual
implementation report, the Panel will summarize any resulting updates to the Plan
and will provide this summary to the Water Agency Board for review and approval.

Review of the Plan will occur every five years at a minimum, to ensure its continued
relevance as a tool to manage, protect, and enhance groundwater resources in the
Plan Area for future generations. Plan reviews will be documented in the
implementation reports.

SRPGMP 6-10 2014



7.0 REFERENCES

Brown and Caldwell, 2011, 2010 Urban Water Management Plan, Sonoma County
Water Agency, 130 p.

California Department of Finance, 2012a, Population Totals by Township and Place
for California Counties: 1860 to 1950: Sacramento, Calif,, State of California,
accessed October 18, 2012, at URL
http://www.dof.ca.gov/research/demographic/reports

California Department of Finance, 2012b, E-4 Historical Population Estimates for
Cities, Counties, and the State, 2001-2010, with 2000 and 2010 Census Counts:
Sacramento, Calif,, State of California, accessed October 18, 2012, at URL
http://www.dof.ca.gov/research/demographic/reports.

California Department of Water Resources, 1974, 1974 Sonoma County Land Use
Survey data: unpublished data located at Division of Integrated Regional Water
Management, North-Central Region, West Sacramento, California, 1:24,000 scale.

California Department of Water Resources, 1979, 1979 Sonoma County land use
survey Data: unpublished data located at Division of Integrated Regional Water
Management, North-Central Region, West Sacramento, California, 1:24,000 scale.

California Department of Water Resources, 1980, Groundwater Basins in
California—a Report to the Legislature in Response to Water Code Section 12924:
California Department of Water Resources, Bulletin 118-80, 73 p.

California Department of Water Resources (DWR), 1982. Evaluation of Groundwater
Resources: Sonoma County - Volume 4 - Sonoma Valley. DWR Bulletin 118-4, 72 p.

California Department of Water Resources, 1986, 1986 Sonoma County Land Use
Survey Data: unpublished data located at Division of Integrated Regional Water
Management, North-Central Region, West Sacramento, California, 1:24,000 scale.

California Department of Water Resources, 1999, 1999 Sonoma County Land Use
Survey Data: Sacramento, Calif., State of California, digital map accessed on January
28,2011, at http://www.water.ca.gov/landwateruse/lusrvymain.cfm

California Department of Water Resources (DWR), 2003, California’s Groundwater:
Bulletin 118 - Update 2003, 246 p. at URL
http://www.water.ca.gov/qroundwater/bulletin118/update2003.cfm

SRPGMP 7-1 2014


http://www.dof.ca.gov/research/demographic/reports
http://www.water.ca.gov/landwateruse/lusrvymain.cfm
http://www.water.ca.gov/groundwater/bulletin118/update2003.cfm

California Geological Survey, 2002, California Geomorphic Provinces Note 36:
Sacramento, Calif,, State of California, Department of Conservation, accessed
November 16, 2011, at URL
http://www.consrv.ca.gov/cgs/information/publications/cgs notes/note 36/Docume
nts/note 36.pdf.

Cardwell (1958). Geology and Ground Water in the Santa Rosa and Petaluma Areas,
Sonoma County, California: U.S. Geological Survey Water Supply Paper 1427, 273 p.

Dawson, Arthur, and Sloop, Christina, 2010, Final Report, Laguna de Santa Rosa
Historical Hydrology Project Headwaters Pilot Study: Laguna de Santa Rosa
Foundation and Sonoma Ecology Center, Santa Rosa, CA: accessed May, 2010 at URL:
http://www.lagunadesantarosa.org/knowledgebase/

Flint, L.E., and Flint, A.L., 2012, Simulation of Climate Change in San Francisco Bay
Basins, California: Case Studies in the Russian River Valley and Santa Cruz
Mountains: U.S. Geological Survey Scientific Investigations Report 2012-5132, 55 p.

Ford, R.S., 1975, Evaluation of Ground Water Resources: Sonoma County, Volume 1:
Geologic and Hydrologic Data: California Department of Water Resources, Bulletin
118-4,177 p.

Herbst, C.M., Jacinto, D.M., and McGuire, R.A., 1982, Evaluation of Ground Water
Resources, Sonoma County, Volume 2: Santa Rosa Plain: California Department of
Water Resources, Bulletin 118-4, 107 p.

Hevesi, ].A.,, Woolfenden, L.R., Niswonger, R.G., Regan, R.S., and Nishikawa, Tracy,
2011, Decoupled Application of the Integrated Hydrologic Model, GSFLOW, to
Estimate Agricultural Irrigation in the Santa Rosa Plain, California, in Maxwell, R.M.,
Poeter, E.P., Hill, M.C., and Zheng, Chunmiao, eds., MODFLOW and More 2011:
Integrated Hydrologic Modeling-Conference Proceedings, June 5-8, 2011: Golden,
CO, International Groundwater Modeling Center, p. 115-119.

Jenkins, 0. P., 1938, Geomorphic Map of California: State of California Department of
Natural Resources, Bulletin 158, Plate 2.

Kadir, T.N. and McGuire, R.A., 1987, Santa Rosa Plain Ground Water Model:
California Department of Water Resources Central District, 318 p.

Kulongoski, J.T., Belitz, Kenneth, Landon, M.K,, and Farrar, Christopher, 2010, Status
and Understanding of Groundwater Quality in the North San Francisco Bay
Groundwater Basins, 2004: California GAMA Priority Basin Project: U.S. Geological
Survey Scientific Investigations Report 2010-5089, 88 p.

Markstrom, S.L., Niswonger, R.L., Regan, R.S., Prudic, D.E., and Barlow, P.A., 2008,
GSFLOW-Coupled Groundwater and Surface-Water FLOW Model Based on the

SRPGMP 7-2 2014


http://www.consrv.ca.gov/cgs/information/publications/cgs_notes/note_36/Documents/note_36.pdf
http://www.consrv.ca.gov/cgs/information/publications/cgs_notes/note_36/Documents/note_36.pdf
http://www.lagunadesantarosa.org/knowledgebase/

Integration of the Precipitation-Runoff Modeling System (PRMS) and the Modular
Groundwater Flow Model (MODFLOW-2005): U.S. Geological Survey Techniques
and Methods 6-D1, 240 p.

Muir, K. S., Johnson M. ., 1979. USGS Open File Report 79-1065. Classification of
Ground-Water Potential in Three Parts of Santa Cruz County, California

Nishikawa, Tracy, ed., (2013), Hydrogeologic and Geochemical Characterization of
the Santa Rosa Plain Watershed, Sonoma County, California: U.S. Geological Survey
Scientific Investigations Report 2013-5118, 199 p.

Niswonger, R.G., Panday, Sorab, and Ibaraki, Motomu, 2011, MODFLOW-NWT, A
Newton Formulation for MODFLOW-2005: U.S. Geological Survey Techniques and
Methods 6-A37, 44 p.

North Coast Regional Water Quality Control Board, 2011, Water Quality Control
Plan for the North Coast Region.
http://www.waterboards.ca.gov/northcoast/water issues/programs/basin plan/b

asin plan.shtml

Sesser, B., DiPietro, D., Lawton, R., and Trotta, M., 2011, Sonoma Valley Groundwater
Recharge Potential Mapping Project, 14 p.

Simley, J.D. and Carswell Jr., W.]., 2009, The National Map - Hydrography: U.S.
Geological Survey Fact Sheet 2009-3054, 4 p.

Sloop, Christina; Honton, Joseph; Creager, Clayton; Chen, Limin; Andrews, E.S.; and
Bozkurt, Setenay, 2009, Hydrology and Sedimentation, Chap. 4, of The Altered
Laguna: A Conceptual Model of Watershed Stewardship: Santa Rosa, Calif,, Laguna
de Santa Rosa Foundation, p. 63-110,
http://www.lagunafoundation.org/knowledgebase/?q=node/182.

Sowers, .M., Noller, ].S., and Lettis, W.R.,, 1998, Quaternary Geology and Liquefaction
Susceptibility, Napa, California 1:100,000 Quadrangle; a Digital Database: U.S.
Geological Survey Open-File Report 98-460, 20 p., 1 sheet, scale 1:100,000.

Sweetkind, D.S., Hevesi, ].A., Nishikawa, Tracy, Martin, Peter, and Farrar, C.D., 2013,
Hydrology of the Santa Rosa Plain Watershed, Sonoma County, California, Chap. B of
Nishikawa, Tracy, ed., Hydrologic and Geochemical Characterization of the Santa
Rosa Plain Watershed, Sonoma County, California: U.S. Geological Survey Scientific
Investigations Report 2013-5118, p. 27-112.

Todd Engineers, 2012, Santa Rosa Plain Groundwater Recharge Potential Mapping,
Memorandum to Winzler & Kelly, p. 27.

West Yost, 2013, City of Santa Rosa Groundwater Master Plan, Final Report.

SRPGMP 7-3 2014


http://www.waterboards.ca.gov/northcoast/water_issues/programs/basin_plan/basin_plan.shtml
http://www.waterboards.ca.gov/northcoast/water_issues/programs/basin_plan/basin_plan.shtml
http://www.lagunafoundation.org/knowledgebase/?q=node/182

Winzler & Kelly, 2012, Laguna-Mark West Creek Watershed Planning Scoping Study,
Screening Technical Memorandum, prepared for Sonoma County Water Agency, 17

p-

Woolfenden, L.R., and Nishikawa, Tracy, eds., (2014), Simulation of Groundwater
and Surface-Water Resources of the Santa Rosa Plain Watershed, Sonoma County,
California: U.S. Geological Survey Scientific Investigations Report 2014-5052, 258 p.

U.S. Army Corps. Of Engineers, 2002, Santa Rosa Creek Ecosystem Restoration
Feasibility Study; Sonoma County, California: Hydrologic Engineering Office. August
5,2002.

U.S. Department of Agriculture, 2007, Natural Resources Conservation Service, Soil
Survey Geographic (SSURGO) Database for Sonoma County, California: Washington
D.C., U.S. Department of Agriculture, Natural Resources Conservation Service,
accessed on May 14, 2009, at http://soildatamart.nrcs.usda.gov.

U.S. Geological Survey, 2011, National Water Information System data available on
the World Wide Web (Water Data for the Nation), accessed May 13, 2011 at URL:
http://wdr.water.usgs.gov/wy2009/pdfs/11466800.2009.pdf.

SRPGMP 7-4 2014


http://soildatamart.nrcs.usda.gov/
http://wdr.water.usgs.gov/wy2009/pdfs/11466800.2009.pdf

APPENDICES



APPENDIX A

California Water Code Section 10750 et. seq.
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CALIFORNIA WATER CODE SECTIONS ON GROUNDWATER MANAGEMENT
Prepared by Tim Parker, Parker Groundwater
Excerpts from the CA Water Code — March 2012
Available on the web at WWW.LEGINFO.CA.GOV

10750. (a) The Legislature finds and declares that groundwater
is a valuable natural resource in California, and should be managed to
ensure both its safe production and its quality. It is the intent of
the Legislature to encourage local agencies to work cooperatively to
manage groundwater resources within their jurisdictions.

b) The Legislature also finds and declares that additional study of
groundwater resources is necessary to better understand how to manage
groundwater effectively to ensure the safe production, quality, and
proper storage of groundwater in this state.

10750.2. (a) Subject to subdivision (b), this part applies to all
groundwater basins in the state.

(b) This part does not apply to any portion of a groundwater basin that
is subject to groundwater management by a local agency or a watermaster
pursuant to other provisions of law or a court order, Jjudgment, or
decree, unless the local agency or watermaster agrees to the
application of this part.

10750.4. Nothing in this part requires a local agency overlying a
groundwater basin to adopt or implement a groundwater management plan
or groundwater management program pursuant to this part.

10750.6. Nothing in this part affects the authority of a local agency
or a watermaster to manage groundwater pursuant to other provisions of
law or a court order, judgment, or decree.

10750.7. (a) A local agency may not manage groundwater pursuant to
this part within the service area of another local agency, a water
corporation regulated by the Public Utilities Commission, or a mutual
water company without the agreement of that other entity.

(b) This section applies only to groundwater basins that are not
critically overdrafted.

10750.8. (a) A local agency may not manage groundwater pursuant to
this part within the service area of another local agency without the
agreement of that other entity.

(b) This section applies only to groundwater basins that are critically
overdrafted.

10750.9. (a) A local agency that commences procedures, prior to
January 1, 1993, to adopt an ordinance or resolution to establish a
program for the management of groundwater pursuant to Part 2.75
(commencing with Section 10750), as added by Chapter 903 of the
Statutes of 1991, may proceed to adopt the ordinance or resolution
pursuant to Part 2.75, and the completion of those procedures is deemed
to meet the requirements of this part.

(b) A local agency that has adopted an ordinance or resolution pursuant
to Part 2.75 (commencing with Section 10750), as added by Chapter 903
of the Statutes of 1991, may amend its groundwater management program
by ordinance or resolution of the governing body of the local agency to
include any of the plan components set forth in Section 10753.7.
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10750.10. This part is in addition to, and not a limitation on, the
authority granted to a local agency pursuant to other provisions of
law.

10752. Unless the context otherwise requires, the following
definitions govern the construction of this part:
(a) "Groundwater" means all water beneath the surface of the earth
within the zone below the water table in which the soil is completely
saturated with water, but does not include water that flows in known
and definite channels.
(b) "Groundwater basin" means any basin or subbasin identified in the
department's Bulletin No. 118, dated September 1975, and any amendments
to that bulletin, but does not include a basin in which the average
well yield, excluding domestic wells that supply water to a single-unit
dwelling, is less than 100 gallons per minute.
(c) "Groundwater extraction facility" means a device or method for the
extraction of groundwater within a groundwater basin.
(d) "Groundwater management plan" or "plan" means a document that
describes the activities intended to be included in a groundwater
management program.
(e) "Groundwater management program" or "program" means a coordinated
and ongoing activity undertaken for the benefit of a groundwater basin,
or a portion of a groundwater basin, pursuant to a groundwater
management plan adopted pursuant to this part.
(f) "Groundwater recharge" means the augmentation of groundwater, by
natural or artificial means, with surface water or recycled water.
(g) "Local agency" means a local public agency that provides water
service to all or a portion of its service area, and includes a joint
powers authority formed by local public agencies that provide water
service.
(h) "Person" has the same meaning as defined in Section 19.
(i) "Recharge area" means the area that supplies water to an aquifer in
a groundwater basin and includes multiple wellhead protection areas.
(j) "Watermaster" means a watermaster appointed by a court or pursuant
to other provisions of law.
(k) "Wellhead protection area" means the surface and subsurface area
surrounding a water well or well field that supplies a public water
system through which contaminants are reasonably likely to migrate
toward the water well or well field.

10753. (a) Any local agency, whose service area includes a
groundwater basin, or a portion of a groundwater basin, that is not
subject to groundwater management pursuant to other provisions of law
or a court order, judgment, or decree, may, by ordinance, or by
resolution if the local agency is not authorized to act by ordinance,
adopt and implement a groundwater management plan pursuant to this part
within all or a portion of its service area.

(b) Notwithstanding subdivision (a), a local public agency, other than
an agency defined in subdivision (g) of Section 10752, that provides
flood control, groundwater management, or groundwater replenishment, or
a local agency formed pursuant to this code for the principal purpose
of providing water service that has not yet provided that service, may
exercise the authority of this part within a groundwater basin that is
located within its boundaries within areas that are either of the
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following: (1) Not served by a local agency. (2) Served by a
local agency whose governing body, by a majority vote, declines to
exercise the authority of this part and enters into an agreement with
the local public agency pursuant to Section 10750.7 or 10750.8.

(c) Except as provided in subdivision (b), this chapter does not
authorize a local agency with authority to manage groundwater planning
within the service area of another local agency.

(d) Except as otherwise provided in this part, the process for
developing and adopting a revised groundwater management plan shall be
the same as the process for developing and adopting a new groundwater
management plan.

10753.1. Nothing in this part, or in any groundwater management plan
adopted pursuant to this part, affects surface water rights or the
procedures under common law or local groundwater authority, or any
provision of law other than this part that determines or grants surface
water rights.

10753.2. (a) Prior to adopting a resolution of intention to draft a
groundwater management plan, a local agency shall hold a hearing, after
publication of notice pursuant to Section 6066 of the Government Code,
on whether or not to adopt a resolution of intention to draft a
groundwater management plan pursuant to this part for the purposes of
implementing the plan and establishing a groundwater management
program.

(b) At the conclusion of the hearing, the local agency may draft a
resolution of intention to adopt a groundwater management plan pursuant
to this part for the purposes of implementing the plan and establishing
a groundwater management program.

(c) The local agency shall provide to the department a copy of a
resolution of intention adopted pursuant to this section within 30 days
of the date of adoption. The local agency shall also provide to the
department contact information for the person in charge of drafting the
groundwater management plan.

(d) The department shall post on its Internet Web site information it
possesses regarding groundwater management plans being prepared or
adopted pursuant to this part, including information provided by local
agencies identified pursuant to this section, and monitoring entities
identified pursuant to Sections 10928 and 10930.

10753.3. (a) After the conclusion of the hearing, and if the local
agency adopts a resolution of intention, the local agency shall publish
the resolution of intention in the same manner that notice for the
hearing held under Section 10753.2 was published.

(b) Upon written request, the local agency shall provide any interested
person with a copy of the resolution of intention.

10753.4. (a) The local agency shall prepare a groundwater management
plan within two years of the date of the adoption of the resolution of
intention. (1) If the plan is not adopted within two years, the

resolution of intention expires, and a plan shall not be adopted except
pursuant to a new resolution of intention adopted in accordance with
this chapter. (2) If the plan is not adopted within two years, and
the local agency was operating under a previously adopted groundwater
management plan, that previous plan shall remain in effect.

(b) For the purposes of carrying out this part, the local agency shall
make available to the public and the department a written statement
describing the manner in which interested parties may participate in
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developing the groundwater management plan. The local agency may
appoint, and consult with, a technical advisory committee consisting of
interested parties for the purposes of carrying out this part.

(c) The local agency shall establish and maintain a list of persons
interested in receiving notices regarding plan preparation, meeting
announcements, and availability of draft plans, maps, and other
relevant documents. Any person may request, in writing, to be placed on
the list of interested persons.

10753.5. (a) After a groundwater management plan is prepared, the
local agency shall hold a second hearing to determine whether to adopt
the plan. Notice of the hearing shall be given pursuant to Section 6066
of the Government Code. Notice shall also be provided to the department
and to all persons on the list established and maintained pursuant to
subdivision (c) of Section 10753.4. The notice shall include a summary
of the plan and shall state that copies of the plan and any maps that
may be prepared pursuant to this part may be obtained for the cost of
reproduction at the office of the local agency.

(b) At the second hearing, the local agency shall consider protests to
the adoption of the plan. At any time prior to the conclusion of the
second hearing, any landowner within the local agency may file a
written protest or withdraw a protest previously filed.

10753.6. (a) A written protest filed by a landowner shall include the
landowner's signature and a description of the land owned sufficient to
identify the land. A public agency owning land is deemed to be a
landowner for the purpose of making a written protest.

(b) The secretary of the local agency shall compare the names and
property descriptions on the protest against the property ownership
records of the county assessors.

(c) (1) A majority protest shall be determined to exist if the
governing board of the local agency finds that the protests filed and
not withdrawn prior to the conclusion of the second hearing represent
more than 50 percent of the assessed value of the land within the local
agency subject to groundwater management pursuant to this part. (2)
If the local agency determines that a majority protest exists, the
groundwater plan may not be adopted and the local agency shall not
consider adopting a plan for the area proposed to be included within
the program for a period of one year after the date of the second
hearing. (3) If a majority protest has not been filed, the local
agency, within 35 days after the conclusion of the second hearing, may
adopt the groundwater management plan.

10753.7.

(a) For the purposes of qualifying as a groundwater management plan
under this section, a plan shall contain the components that are set
forth in this section. In addition to the requirements of a specific
funding program, a local agency seeking state funds administered by the
department for groundwater projects or groundwater quality projects,
including projects that are part of an integrated regional water
management program or plan, and excluding programs that are funded
under Part 2.78 (commencing with Section 10795), shall do all of the
following:

(1) Prepare and implement a groundwater management plan that includes
basin management objectives for the groundwater basin that is subject
to the plan. The plan shall include components relating to the
monitoring and management of groundwater levels within the groundwater
basin, groundwater quality degradation, inelastic land surface
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subsidence, changes in surface flow and surface water quality that
directly affect groundwater levels or quality or are caused by
groundwater pumping in the basin, and a description of how recharge
areas identified in the plan substantially contribute to the
replenishment of the groundwater basin.

(2) For purposes of implementing paragraph (1), the local agency shall
prepare a plan to involve other agencies that enables the local agency
to work cooperatively with other public entities whose service area or
boundary overlies the groundwater basin.

(3) For purposes of implementing paragraph (1), the local agency shall
prepare a map that details the area of the groundwater basin, as
defined in the department's Bulletin No. 118, and the area of the local
agency, that will be subject to the plan, as well as the boundaries of
other local agencies that overlie the basin in which the agency is
developing a groundwater management plan.

(4) (A) Commencing January 1, 2013, for purposes of implementing
paragraph (1), the groundwater management plan shall include a map
identifying the recharge areas for the groundwater basin.

(B) The local agency shall provide the map required pursuant to
subparagraph (A) to the appropriate local planning agencies after
adoption of the groundwater management plan.

(C) Upon submitting a map pursuant to subparagraph (B), the local
agency shall notify the department and all persons on the list
established and maintained pursuant to subdivision (c) of Section
10753.4.

(D) For purposes of this paragraph, "map identifying the recharge
areas" means a map that identifies, or maps that identify, the current
recharge areas that substantially contribute to the replenishment of
the groundwater basin.

(5) The local agency shall adopt monitoring protocols that are designed
to detect changes in groundwater levels, groundwater quality, inelastic
surface subsidence for basins for which subsidence has been identified
as a potential problem, and flow and quality of surface water that
directly affect groundwater levels or quality or are caused by
groundwater pumping in the basin. The monitoring protocols shall be
designed to generate information that promotes efficient and effective
groundwater management.

(6) Local agencies that are located in areas outside the groundwater
basins delineated on the latest edition of the department' s
groundwater basin and subbasin map shall prepare groundwater management
plans incorporating the components in this subdivision, and shall use
geologic and hydrologic principles appropriate to those areas.

(b) (1) (A) A local agency may receive state funds administered by the
department for groundwater projects or for other projects that directly
affect groundwater levels or quality if it prepares and implements,
participates in, or consents to be subject to, a groundwater management
plan, a basinwide management plan, or other integrated regional water
management program or plan that meets, or is in the process of meeting,
the requirements of subdivision (a). A local agency with an existing
groundwater management plan that meets the requirements of subdivision
(a), or a local agency that completes an update of its plan to meet the
requirements of subdivision (a) within one year of applying for funds,
shall be given priority consideration for state funds administered by
the department over local agencies that are in the process of
developing a groundwater management plan. The department shall withhold
funds from the project until the update of the groundwater management
plan is complete.
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(B) Notwithstanding subparagraph (A), a local agency that manages
groundwater under any other provision of existing law that meets the
requirements of subdivision (a), or that completes an update of its
plan to meet the requirements of subdivision (a) within one year of
applying for funding, shall be eligible for funding administered by the
department. The department shall withhold funds from a project until
the update of the groundwater management plan is complete.

(C) Notwithstanding subparagraph (A), a local agency that conforms to
the requirements of an adjudication of water rights in the groundwater
basin is in compliance with subdivision (a). For purposes of this
subparagraph, an "adjudication" includes an adjudication under Section
2101, an administrative adjudication, and an adjudication in state or
federal court.

(D) Subparagraphs (A) and (B) do not apply to proposals for funding
under Part 2.78 (commencing with Section 10795), or to funds authorized
or appropriated prior to September 1, 2002.

(E) A local agency may request state funds to map groundwater recharge
areas pursuant to paragraph (4) of subdivision (a) to the extent that
the request for state funds is consistent with eligibility requirements
that are applicable to the use of the requested funds. (2) Upon the
adoption of a groundwater management plan in accordance with this part,
the local agency shall submit a copy of the plan to the department, in
an electronic format, if practicable, approved by the department. The
department shall make available to the public copies of the plan
received pursuant to this part.

10753.8. A groundwater management plan may include components relating
to all of the following:

(a) The control of saline water intrusion.

(b) Identification and management of wellhead protection areas and
recharge areas.

(c) Regulation of the migration of contaminated groundwater.

(d) The administration of a well abandonment and well destruction
program.

(e) Mitigation of conditions of overdraft.

(f) Replenishment of groundwater extracted by water producers.

(g) Monitoring of groundwater levels and storage.

(h) Facilitating conjunctive use operations.

(i) Identification of well construction policies.

(j) The construction and operation by the local agency of groundwater
contamination cleanup, recharge, storage, conservation, water
recycling, and extraction projects.

(k) The development of relationships with state and federal regulatory
agencies.

(1) The review of land use plans and coordination with land use
planning agencies to assess activities which create a reasonable risk
of groundwater contamination.

10753.9. (a) A local agency shall adopt rules and regulations to
implement and enforce a groundwater management plan adopted pursuant to
this part.

(b) Nothing in this part shall be construed as authorizing the local
agency to make a binding determination of the water rights of any
person or entity.

(c) Nothing in this part shall be construed as authorizing the local
agency to limit or suspend extractions unless the local agency has
determined through study and investigation that groundwater
replenishment programs or other alternative sources of water supply
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have proved insufficient or infeasible to lessen the demand for
groundwater.

10753.10. In adopting rules and regulations pursuant to Section
10753.9, the local agency shall consider the potential impact of those
rules and regulations on business activities, including agricultural
operations, and to the extent practicable and consistent with the
protection of the groundwater resources, minimize any adverse impacts
on those business activities.

10753.11. A plan shall not be considered invalid, and the local agency
shall not be required to recirculate the plan for public comment or to
delay implementation of the plan, if the local agency substantially
complies with the public notice provisions of this chapter.

10754. For purposes of groundwater management, a local agency
that adopts a groundwater management plan pursuant to this part has the
authority of a water replenishment district pursuant to Part 4
(commencing with Section 60220) of Division 18 and may fix and collect
fees and assessments for groundwater management in accordance with Part
6 (commencing with Section 60300) of Division 18.

10754.2. (a) Subject to Section 10754.3, except as specified in
subdivision (b), a local agency that adopts a groundwater management
plan pursuant to this part, may impose equitable annual fees and
assessments for groundwater management based on the amount of
groundwater extracted from the groundwater basin within the area
included in the groundwater management plan to pay for costs incurred
by the local agency for groundwater management, including, but not
limited to, the costs associated with the acquisition of replenishment
water, administrative and operating costs, and costs of construction of
capital facilities necessary to implement the groundwater management
plan.

(b) The local agency may not impose fees or assessments on the
extraction and replacement of groundwater pursuant to a groundwater
remediation program required by other provisions of law or a
groundwater storage contract with the local agency.

10754.3. Before a local agency may levy a water management assessment
pursuant to Section 10754.2 or otherwise fix and collect fees for the
replenishment or extraction of groundwater pursuant to this part, the
local agency shall hold an election on the proposition of whether or
not the local agency shall be authorized to levy a groundwater
management assessment or fix and collect fees for the replenishment or
extraction of groundwater. The local agency shall be so authorized if a
majority of the votes cast at the election is in favor of the
proposition. The election shall be conducted in the manner prescribed
by the laws applicable to the local agency or, if there are no laws so
applicable, then as prescribed by laws relating to local elections. The
election shall be conducted only within the portion of the jurisdiction
of the local agency subject to groundwater management pursuant to this
part.
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10755. (a) If a local agency annexes land subject to a
groundwater management plan adopted pursuant to this part, the local
agency annexing the land shall comply with the groundwater management
plan for the annexed property.

(b) If a local agency subject to a groundwater management plan adopted
pursuant to this part annexes land not subject to a groundwater
management plan adopted pursuant to this part at the time of
annexation, the annexed territory shall be subject to the groundwater
management plan of the local agency annexing the land.

10755.2. (a) It is the intent of the Legislature to encourage local
agencies, within the same groundwater basin, that are authorized to
adopt groundwater management plans pursuant to this part, to adopt and
implement a coordinated groundwater management plan.

(b) For the purpose of adopting and implementing a coordinated
groundwater management program pursuant to this part, a local agency
may enter into a joint powers agreement pursuant to Chapter 5
(commencing with Section 6500) of Division 7 of Title 1 of the
Government Code with public agencies, or a memorandum of understanding
with public or private entities providing water service.

(c) A local agency may enter into agreements with public entities or
private parties for the purpose of implementing a coordinated
groundwater management plan.

10755.3. Local agencies within the same groundwater basin that conduct
groundwater management programs within that basin pursuant to this
part, and cities and counties that either manage groundwater pursuant
to this part or have ordinances relating to groundwater within that
basin, shall, at least annually, meet to coordinate those programs.

10755.4. Except in those groundwater basins that are subject to
critical conditions of groundwater overdraft, as identified in the
department's Bulletin 118-80, revised on December 24, 1982, the
requirements of a groundwater management plan that is implemented
pursuant to this part do not apply to the extraction of groundwater by
means of a groundwater extraction facility that is used to provide
water for domestic purposes to a single-unit residence and, if
applicable, any dwelling unit authorized to be constructed pursuant to
Section 65852.1 or 65852.2 of the Government Code.

10795. This part shall be known and may be cited as the Local
Groundwater Management Assistance Act of 2000.

10795.2. There is hereby created the Local Groundwater Assistance Fund
which shall be administered by the department.

10795.4. Upon appropriation by the Legislature, the money in the fund
may be used by the department to assist local public agencies by
awarding grants to those agencies to conduct groundwater studies or to
carry out groundwater monitoring and management activities in
accordance with Part 2.75 (commencing with Section 10750) or other
authority pursuant to which local public agencies manage groundwater
resources, or both, including the development of groundwater management
plans, as provided for in subdivision (a) of Section 10753.7.
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10795.6. The department, in making grants pursuant to this part, shall
do both of the following:

(a) Award grants based on the recommendations submitted by the
Technical Advisory Panel. The panel shall give priority to a local
public agency that has adopted a groundwater management plan and
submitted an application that demonstrates collaboration by that local
public agency with other local public agencies with regard to the
management of the affected groundwater basin.

(b) Ensure that the money in the fund is allocated in a geographically
balanced manner among the regions of the state that are capable of, and
interested in, implementing groundwater management programs.

10795.8. The department may enter into contracts and may adopt
regulations subject to the advice and review of the Technical Advisory
Panel, to carry out this part. Any grant contract entered into pursuant
to this part may include provisions that the department determines are
necessary.

10795.10. An application for a grant under this part shall be made to
the department in the form and with the supporting materials prescribed
by the department.

10795.12. (a) A Technical Advisory Panel shall review applications for
grants based on criteria developed by the panel.

(b) The Technical Advisory Panel shall review applications and indicate
whether, in its opinion, an application should be given priority
pursuant to subdivisions (a) and (b) of Section 10795.6, and may place
conditions on its recommendation for the funding of a specific project.
These conditions may include requirements for additional clarification
or further explanation of certain aspects of the project.

10795.14. (a) The Technical Advisory Panel shall be comprised of
individuals appointed by the Secretary of the Resources Agency.

(b) (1) Panelists shall have background experience, or general
knowledge, in the area of groundwater resources. (2) Panelists shall
include all of the following:

(A) At least three individuals who currently serve on the board of
directors of a local public agency that has adopted a groundwater
management plan.

(B) A licensed civil engineer.

(C) A licensed geologist.

(D) A licensed hydrogeologist.

(E) At least one individual representing each of the hydrologic study
areas shown in Figure 3 of the department's Bulletin 118-80, entitled
"Ground Water Basins in California: A Report to the Legislature in
Response to Water Code Section 12924."

(c) The number of individuals serving on the Technical Advisory Panel
shall be determined by the Secretary of the Resources Agency.

10795.16. (a) If a member of the Technical Advisory Panel, or a member
of his or her immediate family, is employed by a grant applicant , the
employer of a grant applicant, or a consultant or independent
contractor employed by a grant applicant, the panel member shall make
that disclosure to the other members of the panel and shall not
participate in the review of the grant application of that applicant.
(b) The Technical Advisory Panel shall operate on principles of
collaboration. Panelists shall be appointed who are committed to
working together with other interests for the long-term benefit of
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California groundwater resources and the people who rely on those
resources.

(c) Panelists shall be residents of the state and have an interest in
the preservation, protection, and enhancement of the state's
groundwater resources.

(d) Panelists shall not be employees of any state or federal agency.

10795.19. A local public agency receiving a grant under this part
shall submit to the department copies of all data collected pursuant to
the grant.

10795.20. Federal funds may be used for the purposes of this part.
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Resolutions and Notices



Resolution to Adopt a Groundwater Management Plan



THE WITHIN INSTRUMENT 1S A
CORRECT COPY OF THE ORIGINAL
ON FILE IN THIS OFFICE

amest - OCT 0 8 2014 :
VERONICAA. FERGUSON, ClerkfSecretary’ & © * #w7]
BY.. (;‘&Mm
DEPUTY CLERK/ASST SECRETARY

ltem Number: 34
Date: October7, 2014 Resolution Number: 14-0404

A 4/5 Vote Required

Resolution of the Board of Directors of the Sonoma County Water Agency, State of California,
Adopting the Santa Rosa Plain Groundwater Management Plan; Determining that Adoption of
the Santa Rosa Plain Groundwater Management Plan will not have a significant adverse Effect
on the environment; and Authorizing the Water Agency’s General Manager to file a Notice of

Exemption.

Whereas, for purposes of this Resolution, the Santa Rosa Plain includes the Santa Rosa
Plain watershed as defined by the United States Geological Survey, which includes the Santa
Rosa Plain groundwater subbasin (California Department of Water Resources groundwater
subbasin 1-55.01), the Rincon Valley groundwater subbasin (California Department of Water
Resources groundwater subbasin 1-55.03), the northern half of the Kenwood Valley
groundwater basin (California Department of Water Resources groundwater basin 2-19), the
eastern portions of the Wilson Grove Formation Highlands groundwater basin (California
Department of Water Resources groundwater basin 1-59), the southern portion of the
Alexander Valley groundwater basin (California Department of Water Resources groundwater
basin 1-55), and eastern portion of the Lower Russian River Valley groundwater basin
(California Department of Water Resources groundwater basin 1-60); and

Whereas, the groundwater system beneath the Santa Rosa Plain provides numerous
benefits to the region, including rural residential and municipal water supplies, irrigation water
for agriculture, and baseflow to streams and surface water bodies which helps support habitat

and ecosystems; and

Whereas, an integrated strategy being undertaken statewide by many local agencies to
manage groundwater resources is to develop and implement non-regulatory, voluntary Plans in
compliance with the 1992 Assembly Bill 3030 and 2002 Senate Bill 1938. Such plans typically
include public involvement, groundwater level and quality monitoring, and management

strategies; and

Whereas, active public participation is critical to the success of development of any
groundwater planning effort; and

Whereas, based on the outcome of a stakeholder assessment conducted by the Center
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for Collaborative Policy in 2009, the Water Agency’s Board of Directors directed staff in
January 2010 to work with the Center for Collaborative Policy to convene a Steering
Committee to guide preliminary planning, conduct outreach to solicit input regarding Planning,
and to develop recommendations on whether groundwater planning should proceed based on
these activities; and

Whereas, the Steering Committee met six times in 2010, held three public workshops,
and conducted briefings with over 20 organizations. Based on these efforts, the Steering
Committee unanimously recommended that the Sonoma County Water Agency Board of
Directors authorize the development of an Assembly Bill 3030 groundwater management plan;

and

Whereas, on May 3, 2011, the Water Agency’s Board of Directors authorized staff to
develop a workplan for developing an Assembly Bill 3030 groundwater management plan and
to develop an agreement with partners to fund development of a groundwater management

plan; and

Whereas, on October 18, 2011, the Water Agency’s Board of Directors authorized staff
to enter into a cooperative agreement with County of Sonoma Permit and Resources
Management Department, City of Cotati, City of Rohnert Park, City of Santa Rosa, City of
Sebastopol, Town of Windsor and California American Water Company to fund development of
a groundwater management planning process in the Santa Rosa Plain compliant with Assembly

Bill 3030 and Senate Bill 1938; and

Whereas, as part of initiating a groundwater management planning process in the Santa
Rosa Plain, the Center for Collaborative Policy worked with stakeholders to identify and form a
Basin Advisory Panel (Panel) to lead development of the Plan for the Santa Rosa Plain; and

Whereas, the Panel, which includes stakeholders from throughout the Santa Rosa Plain
broadly representing agricultural interests, local citizen groups, environmental groups, business
interests, local well owners and government interests, has been participating in meetings since
December 2011 to discuss and make recommendations on the groundwater management

planning process; and

Whereas, on October 23, 2012, after a noticed public hearing, the Water Agency's Board
of Directors adopted Resolution 12-0507, declaring its intent to prepare a groundwater
management plan for the Santa Rosa Plain; and

Whereas, Water Agency staff coordinated and staffed the Panel meetings, which served
as one of several forums for public outreach, took steps to ensure active public participation in
the groundwater management planning process, and developed a program for public
involvement that included:

1. The formulation of a'TechnicaI Advisory Committee to guide development of
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the groundwater management plan;

2. Preparation of a Communication & Outreach Plan;

3. Holding over 30 briefings to interested organizations, attended by over 350
people;

4. Convening of five evening public workshops attended by over 250 people;

5. Provision of public review and comment periods, and public hearings pursuant to
Water Code Section 10753 et seq.; and

Whereas, the Panel developed the Santa Rosa Plain Groundwater Management Plan
(Plan) that contains the following components in accordance with the California Water Code:

1. Basin Management Objectives;

2. Components relating to the monitoring and management of groundwater levels,
groundwater quality, inelastic land surface subsidence, interaction of surface water
and groundwater, and hydrometeorological conditions;

3. Monitoring protocols to track changes in conditions related to the above
components and to generate information for the purpose of meeting Basin
Management Objectives and establishing effective management of groundwater;

4. A plan to involve other local agencies, water purveyors, and private well owners in
the implementation of the Plan; :

5. A map depicting the Santa Rosa Plain, along with associated groundwater basins and
subbasins as defined by the California Department of Water Resources, and other
local agencies and water purveyors in the Santa Rosa Plain; and

6. Maps identifying the recharge areas for the Santa Rosa Plain.

Whereas, on August 14, 2014, in accordance with procedures defined in its 'charter, the
Panel voted to recommend that the Water Agency’s Board of Directors adopt the Plan; and

Whereas, California Water Code Section 10753.5 requires that before a Plan can be
adopted, a local public agency must provide notice and hold a second hearing to consider
adoption of the Plan; and

Whereas, the Water Agency provided notice to the Department of Water Resources, to
the Santa Rosa Plain groundwater mailing list, and in local newspapers regarding the intention
of the Water Agency’s Board of Directors to consider adoption of the Plan which included a
summary of the Plan and information regarding obtaining copies of the Plan, as required by
law; and

Whereas, a majority protest to adoption of the Plan pursuant to Water Code Section
10753.6 does not exist; and

Whereas, the Water Agency was formed in 1949 by a special legislative act of the State
of California (“Agency Act”) and is a stakeholder of the Basin Advisory Panel; and under the
Agency Act, the Water Agency may provide for the protection and preservation of groundwater
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resources in Sonoma County for current and future beneficial uses and may develop, adovpt,
and implement a plan to manage groundwater resources in the Santa Rosa Plain; and

Whereas, the Water Agency's Board of Directors has reviewed the Plan and has
determined that adoption of the Plan is categorically exempt from the California Environmental
Quality Act pursuant to CEQA Guidelines Section 15306, because the implementation of the
Plan contemplates basic data collection and research that will not result in a serious or major
disturbance to an environmental resource and are for information gathering purposes which
will help meet the objectives of the Plan, and Sections 152307 and 15308, because the Plan
" provides a framework support coordination of public and private groundwater management
and protect groundwater resources and to support all beneficial uses, in an environmentally
sound, economical; and equitable manner; and

Whereas, by adopting a Plan, existing and future State funding may be available for Plan
implementation; and

Whereas, a hearing has been duly noticed and held as required by law.

Now, Therefore, Be It Resolved, that the Board of Directors of the Sonoma County
Water Agency hereby finds, determines, and declares as follows:

1. All of the above recitals are true and correct.

2. The Santa Rosa Plain Groundwater Management Plan is adopted, in accordance with
the process required by law.

3. The adoption of the Santa Rosa Plain Groundwater Management Plan is exempt
from the California Environmental Quality Act pursuant to CEQA Guidelines Section
15306, because it consists of basic data collection that would not result in a serious
or major disturbance to an environmental resource and involves planning studies for
possible actions that the participating agencies have not yet approved, adopted or
funded, and Sections 15307 and 15308, because it provides a framework to support
coordination of public and private groundwater management and protects
groundwater resources.

4. The General Manager of the Sonoma County Water Agency is authorized and
directed to file a Notice of Exemption for the Santa Rosa Plain Groundwater
Management Plan.

5. The General Manager is authorized and directed to publish a copy of this Resolution
and submit it to the California Department of Water Resources as required by law.

6. The General Manager is authorized and directed to take such steps as are necessary
to implement the Santa Rosa Groundwater Management Plan under the governance
structure described in the Plan.

7. The General Manager shall report back to the Board periodically on implementation
activities.

8. The General Manager shall take such steps as are necessary to ensure active public
participation during implementation of the Planning process and shall coordinate
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and staff the Basin Advisory Panel meetings which will serve to provide a forum for
public involvement in the implementation of the Plan.

9. The General Manager is authorized to terminate implementation . the

implementation Plan if determined to be in the best interest of the Water Agency.
Should the implementation of the Plan be terminated, the public would be informed
through a published public notice.

Directors:

Gorin: Aye Zane: Aye McGuire: Aye Carrillo: Aye Rabbitt: Aye

Ayes: 5 Noes: 0 Absent: 0 Abstain: 0

So Ordered.
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Resolution Of The Board Of Directors Of The Sonoma County Water
Agency Of Intention To Prepare A Groundwater Management Plan For The
Santa Rosa Plain Of Sonoma County. (4/5 Vote Required.)

Whereas, for purposes of this Resolution and the development of a groundwater
management plan, the Santa Rosa Plain includes the Santa Rosa Plain watershed as defined by
the United States Geological Survey, which includes the Santa Rosa Plain groundwater subbasin
(Department of Water Resources groundwater subbasin 1-55.01), the Rincon Valley groundwater -
subbasin (Department of Water Resources groundwater subbasin 1-55.03) located on the eastern
side of the city.of ‘Santa Rosa, the northern half of the Kenwood Valley groundwater basin
(Department of Water Resources groundwater basin 2-19) located along the eastern boundary of
the United States Geological Survey study area, and eastern portions of the Wilson Grove
Formation Highlands groundwater basin (Department of Water Resources groundwater basin 1-

59); and

: Whereas, the groundwater system beneath the Santa Rosa Plain provides numerous .
benefits to the region, including rural residential and municipal water supplies, irrigation water
for agriculture, and baseflow to streams and surface water bodies; and

‘Whereas, an integrated strategy being undertaken statewide by many local agencies to
manage - groundwater resources is.to develop and implement non-regulatory, voluntary
groundwater management plans in compliance with the 1992 Assembly Bill 3030 and 2002
Senate Bill 1938. ‘Such plans typically include public involvement, groundwater level and

quality monitoring, and management strategies; and .

Whereas, active public participation is critical to the success of development of any
_groundwater planning effort; and : ~

Whereas, based on the outcome of a stakeholder assessment conducted by the Center for

~ Collaborative Policy in 2009, the Sonoma County Water Agency’s (Water Agency) Board of
Directors directed staff in January 2010 to convene a Steering Comunittee to guide preliminary
planning, conduct outreach to solicit input regarding groundwater management planning, and to
develop recommendations on whether groundwater planning should proceed based on these

activities; and

Whereas, the Steering Committee met six times in 2010, held three public workshops,
and conducted briefings with over 20 organizations. Based on these efforts, the Steering
Committee tmanimously recommended that the Water Agency Board of Directors authorize the
development of an Assembly Bill 3030 groundwater management plan; and
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Whereas, on May 3, 2011 the Water Agency’s Board of Directors authorized staff to

* develop a workplan for developing an Assembly Bill 3030 groundwater management plan and to

develop an agreement with partners to fund development of a groundwater management plan;
and ' ' )

Whereas, on October 18, 2011, the Water Agency’s Board authorized staff to enter a
cooperative agreement with County of Sonoma Permit and Resources Management Department,
City of Cotati, City of Rohnert Park, City of Santa Rosa, City of Sebastopol, Town of Windsor
and California American Water Company to fund development of a groundwater management
planning process in the Santa Rosa Plain compliant with Assembly Bill 3030 and Senate Bill

1938; and

Whereas, as part of initiating a groundwater management planning process in the Santa
Rosa Plain, a Basin Advisory Panel (Panel) was formed to lead development of the groundwater

management plan for the Santa Rosa Plain; and

Whereas, the Panel includes stakeholders from throughout the Santa Rosa Plain
representing agricultural interests, local citizen groups, environmental groups, business inferests,
local well owners and government interests; and ' '

Whereas, the Panel has been meeting since December 2011 to begin the groundwater
management planning process in the Santa Rosa Plain; and

Whereas, development of a groundwater management plan would provide for the
effective management of groundwater fesources in the Santa Rosa Plain; and ’ '

Whereas, the California Water Code requires that before a groundwater management
plan can be prepared, a local public agency must provide notice and hold a hearing regarding the
local public agency’s intent to prepare a groundwater management plan; and

Whereas, the Water Agency was formed in 1949 by a special legislative act of the State
of California (Agency Act) and is a stakeholder of the Basin Advisory Panel; and

Whereas, under the Agency Act, the Water Agency may provide for the protection and
preservation of groundwater resources in Sonoma County for current and future beneficial uses
and may develop, adopt, and implement a plan to manage groundwater resources in the Santa

Rosa Plain; and

Whereas, by completing a groundwater management plan, existing and future State
funding may be available for plan implementation; and ‘

Whereas, a hearing has been duly noticed and held as required by law.

Now, Therefore, Be It Resolved that the Board of Directors of the Sonoma County
Water Agency hereby finds, determines, and declares as follows: '

RI1-2
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L. All of the above recitals are true and correct.

The Water Agency intends to prepare a groundwater management plan in

collaboration with the Panel for the Santa Rosa Plain of Sonoma County. The

groundwater management plan will be developed and implemented under the
governance structure described in Attachment A. ‘

3. The General Manager is authorized and directed to take such steps as are
necessary to develop the groundwater management plan in collaboration with the
Panel for the Santa Rosa Plain, for Board consideration, and to publish a copy of
this Resolution as required by law. '

4, Upon completion of a groundwater management plan, the Board of Directors of
the Sonoma County Water Agency will consider adopting and implementing the
groundwater management plan in accordance with the process required by law.

5. The General Manager shall take such steps as are necessary to ensure that the
groundwater management plan for the Santa Rosa Plain complies with all

~ requirements of Water Code Sections 10750 —10755.4. ' ‘

6. The General Manager shall take such steps as are mecessary to ensure active

- public participation in the groundwater management planning process and shall
coordinate and staff the Basin Advisory Panel meetings which will serve to
provide a forum for public involvement in the development of the groundwater:
meanagement plan. To support the groundwater management planning process, the
Water Agency shall develop a plan for public. involvement which shall be
consisfent with Attachment A. and include at least the following:

a) The formulation of a Technical Advisory Committee to guide development of
the groundwater management plar, :

b) Preparation of 2 Commumnication & Outreach Plan;

¢) Provision of public review and comment periods, and public hearings
pursuant to Water Code Section 10753 et seq. ) '

7. The General Manager is authorized to terminate preparation of the groundwater
management plan if determined to be in the best interest of the Water Agency.-
Should the preparation of the groundwater management plan be terminated, the
General Manager is directed to publish a public notice of the termination.

!\J

Directors: o
Brown: Aye Rabbitt: Aye McGuire: Aye  Carrillo: Aye Zane: Aye
Ayes: 5 ' Noes.: 0 Absent: 0 Abstain: 0 |

| So Ordered.
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Notice of Intent to Adopt a Groundwater Management Plan



Public Notice of Intent to Adopt the Groundwater Management Plan

The following notice for the public hearing to adopt the Plan was placed in the Windsor
Times, The Rohnert Park Community Voice and the Sonoma County Gazette on the weeks of
September 15t and September 29th, 2014. The notice was also placed in the Santa Rosa Press
Democrat on September 16th, September 29th, and October 5t, 2014.

Public Hearing
Santa Rosa Plain Groundwater Management Plan

The Sonoma County Water Agency Board of Directors will consider adopting
a new plan to manage groundwater in the Santa Rosa Plain basin at the
October 7% Sonoma County Board of Supervisors meeting.

Date: Tuesday, October 7th, 2014
Time: 11:00 am*
Location: 575 Administration Drive, Santa Rosa, California

A study conducted by the U.S. Geological Survey found that the
Santa Rosa Plain groundwater basin is experiencing an average
annual loss of stored groundwater.

A diverse group of stakeholders called the Basin Advisory Panel has
developed a Groundwater Management Plan (Plan) to locally and
voluntarily manage groundwater resources.

The Plan provides an overarching strategy for managing groundwater
resources within the basin. The Plan includes: an analysis of water
resources, to describe water demands and available supplies;
goals & objectives, to manage the groundwater basin; management
components, to realize progress on the goals and objectives; and
a section to guide implementation, which prioritizes recommended
actions and identifies a schedule and funding.

*This item will be heard no earlier than 11 am.

To confirm the meeting date,
view or request a copy of
the Plan and relevant maps,
or for more information please visit
sonomacountywater.org/srgroundwater
or call (707) 524-6430.
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Syrian plane crashes in city held by Islamic State

8killed as thousands flee in
anticipation of U.S. airstrikes;
18 killed in Damascus fighting

By DIAA HADID
ASSOCIATED PRESS

BEIRUT — A Syrian military
aircraft crashed into the de facto
capital of the i

such infiltration attempts to
pass the boundaries of the cap-
ital since the conflict erupted
three years ago against the rule
of President Bashar Assad, ac-
tivists said.

At least 18 fighters were killed
in the southern area of Midan af-
ter two groups of rebels crawled
into the city through the tun-
nel network to attack a Syrian
said

on Tuesday, killing at leasl elghl
people, as thousands of residents
fled to nearby villages in antici-
pation of expected U.S. airstrikes
against the militants, activists
said.

Rami Abdurrahman of the Brit-
ain-based Syrian Observatory
for Human Rights.

The fighters belonged to sever-
al rebel brigades, including Syr-
ia’s al-Qaida affiliate, the Nusra

It was not immediately clear Front.

whether the plane that slammed
into the northeastern city of
Raqqa was hit by anti-aircraft
fire or experienced a technical
failure, according to an activist
based in the city and the Brit
ain-based Observatory.

In Damascus, Syrian rebels
emerged from underground
sewers to attack government
troops at dawn, one of very few

The fighting lasted for four
hours, said an activist based east
of Damascus who uses the name
Mamoun_Ayoubi. The activist
said the fighters were trying to
relieve pressure on rebels in
eastern Damascus.

his is not a normal situa-
tion, the fighting diditt halt from
3am.to7am.” Ayoubi said over
Skype.

There has been intense fight-
ing around the eastern edge of
Damascus in recent weeks. Reb-
els have been lobbing mortars
into the capital, killing civilians,
and clashing near the govern-
ment-controlled neighborhood
of Jaramana. Syrian govern-
ment aircraft have bombed near-
by towns, apparently in reprisal,
killing at least dozens of civil-
ians.

The rare clash in Damascus
came after another failed rebel
attempt Monday to infiltrate the
capital. That attempt was report-
ed by state-run media and an ac-
tivist.

More than 190,000 people have
been killed since the start in 2011
of Syria's conflict, which has

transformed into a multilayered
civil war.
The Islamic State group

now controls a proto-state that
stretches from northern Syria
across much of northern and
western Iraq. Raqqa, an ancient
city on the Euphrates River with
a prewar population of 500,000,

serves as the extremists’ strong-
hold in Syri

‘The plane that crashed into
Ragqa killed at least eight peo-
ple, including members of two
families after the aircraft plowed
into their home, according to a
Ragga-based activist who goes
by the name Fourat Alwfaa. The
Observatory reported were casu-
alties, but did not have a concrete

re.

The US. has been conducting
airstrikes against Islamic State
fighters in Iraq since the mili-
tants tried to push toward the
northern city of Irbil in Irag’s
largely autonomous Kurdish re-

group's territory for more than
ayear, has begun targeting cities
and towns under the militants'
control more frequently.

On Tuesday, there were at
least seven airstrikes on the city.

Those government strikes,
and the prospect of an Ameri-
can-led aerial campaign that is
all but certain to target Ragqa,
have prompted many residents
to pack up and move to outlying
villages, according to Alwfaa and
another resident.

Previous Syrian _airstrikes
killed dozens of civilians in
Ragga. Alwfaa said residents
feared US. strikes would cause

gion in August. even more damage.
President Barack Obama last Tuesday, an explo-
week strikes against igged vehicle blew up near

the group in Syria as well, and
his administration is currently
frying to cobble together an in-
ternational coalition to go after
the group.

As international attention has
zeroed in on the extremists, the
Syrian government, which large-
Iy shied away from bombing the

anorthern border crossing with
Turkey, killing three people, ac-
cording to a local activist, Abu
al-Hassan, and the Observatory.
Abu al-Hassan said the vehicle
appeared to have exploded pre-
maturely, some 500 feet before it
reached the Bab Salama cross-
ing, avoiding further casualties.

FAMILY: Hostages’ relatives aghast when Bergdahl released in exchange for Taliban detainees

CONTINUEDFROMPAGEAY  merous hostage casesand  met with them, the off-  their response. The Obama adminis-  was clear that they wanted
was briefed on the negotia- cials shared little informa-  Cash wasnot the only tration arguedthatthe  tomegotiate. That ange
email they received last tions with Islamic State. tion thing James Foley's Bergdahl case did not them more than anything
November was part of a AsearlyasFebruaryof ~ “They were alwaysvery ~captors demanded. Inone  constitute an exception  — they would send nasty
blitz sent by IslamicState this year, the Europeans  cordial,” Foley said. “The  of the early emails to the because he was considered messages aimed at the gov-
duringafc h peri- from ing problem was we nevergot family, they had demanded a prisoner of war. emment and the family
odtotherelativesof the  proof-of-life tomakinga  any information about the release of unspecified By the summer, Presi-  had to get back to them,”
23 Western hostages they  ransom counteroffer, ac-  what the government was ~ Muslim prisoners, said  dent Barack Obama autho- she said.
would eventually hold in  cording to a person closely ~doing — if anything —on  Philip Balboni, the chief  rized a rescue operation In an effort to make sure

 same jail, including

involved in the crisis who

our behalf. Every bit of

executive of GlobalPost,

after a group of French

the death of James Foley
bri

three other Americans.  said the average negotiat-  information we got wason Foley’s former employer. ; bout change, his
There was immediately ed per person was around  our own.” Such a swap was off The unsuccessful rescue ~ parents are now working
a gulf between how U.S. 2million euros. Around May, all four of  the table, they were told, attempt took two more to establish an organi-
and European officials Meanwhile, the Foleys  the US. families finally ~ because of the no-conces- months tomount, asthe  zation that will advise
responded. and the other US. families met oneanother and. sions policy. authorities worked to cor-  families of other victims,
Acrisis cell wasacti-  werelefttoanswerthe  began holding group Yeton May 31, Sgt. Bowe  roborate the information  giving them the informa-
vated inside the foreign  emails themselvesand  conference calls with the  Bergdahl was released by from the former hostage,a tion early on that they say
ministries of France, keptlargely in the dark.  administration, Foley said. ~the Taliban after being  senior official said. they were not given.
Spain, Switzerland and They were not intro- They began compar- traded for five Taliban de- Looking back, Diane Fo- “It was a very, very
Italy, staffed around the duced to one anotherand  ingtheransom demands  tainees held at Guantana-  ley said, sheis “appalled”  frightening place to be,”
clock with people working had to find the other fam-  and realized that the four  mo Bay, Cuba. that the United States did  Diane Foley said.
in shifts, said a European ilies on their own, Diane  Americans were being The families of the not do more, and wonders “And other countries do
counterterrorism official  Foley said. held by the same people,  Islamic State hostages  if the government'sap- this better,” she contin-
who has worked on nu- While high-level officials who were coordinating ~ wereaghast. They angrily proach did not cause their ued. “Iwould hope that
calledthelr advisersand  son's captors to single him  our government and the
more out for il i i i if
v s . than ever that they were  “Jim wasin the hands  is looking deeply at this
We make life’s tough decisions easy, on their own, said a person of a very hateful, brutal  issue, and we pray that by
who worked alongside group of people -only God  doing so, Jim s death will
giving you and your family peace of mind. iy =y e ahe il B R  notbein e

g
Pre-planning your final arrangements is one of the most thoughtful decisions
you can make for your loved ones. By making the arrangements of your
choosing in advance, you spare your family the burden and stress of making
ifficult decisions during their time of grief and mourning.

For immediate arrangements, or to discuss your pre-planning needs,
please call 707-763-4131.

Petaluma
Parent-Sorensen Mortsary & Crematory
850 Keokuk Strcet - sbrzcin
07-763-4131

301 South Main St. roias

CREMATORY ON PREMISES « QUIET LOCATION + SPACIOUS FACILITIES
Py

PAREN T
Mortuary
Loty owned & aperaledsince 1656

Crematory

Schastopol
Parent-Sorensen Mortuary-

Sebastopol

4321

SantaRosa
Lafferty & Smith Calonial Chapel
noma Highway - roise
(707) 539-2921

Is & objecti

Public Hearing

Santa Rosa Plain Groundwater Management Plan
The Sonoma County Water Agency Board of Directors will consider adopting

a new plan to manage groundwater in the Santa Rosa Plain basin at the

October 7 Sonoma County Board of Supervisors meeting.
Date: Tuesday, October 7th, 2014
Time: 11:00 am*
Location: 575 Administration Drive, Santa Rosa, California
A study conducted by the U.S. Geological Survey found that the

Santa Rosa Plain groundwater basin s experiencing an average
annual loss of stored groundwater.

A diverse group of stakeholders called the Basin Advisory Panel has
developed a Groundwater Management Plan (Plan) to locally and
voluntarily manage groundwater resources.

The Plan provides an overarching strategy for managing groundwater
resources within the basin. The Plan includes: an analysis of water
resources, to describe water demands and avallable supplies;

basi

to manage the
components, to realize progress on the goals and objectwes and

v

Grape growing and winemaking are
all about teamwork and balance,
something we know a lot about.

Our team is dedicated to helping

YOUR PASSION
OUR PROMISE

a section to guide implementation, which prioritizes
recommended actions and identifies
a schedule and funding.

To confirm the meeting date,
view or request a copy of

the Plan and relevant maps,

or for more information please visit

or call (707) 524-6430.

you realize your dreams —and
sustain them for years to come.

Our business is agriculture.
Our business is finance.
Our business is you.

AMERlCAN
AGCREDIT

MONEY FOR AGRICULTURE

Call 800.800.4865 today or visit AgLoan.com

A part of the Farm Credit System. Equal Opportunity Lender.
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«Intela-HeAr's Best & Smallest® Ever Made
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(includes loss and damage coverage) aval Model Model
« Fits Almost Every Hearing Loss \ 4 \ 4
« Easy to Use actustaze
+ 100% Artificial Intelligence
(recognizes different environments) ’
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“Before | found Santa Rosa Hearlng Ald Center,

1 wore hearing aids from other companies and
was never quite happy, but now | am wearing the
Nexus by Intela-HeAr from Santa Rosa Hearlng Ald
Center, and | am more than satisfied. If you are not
happy with your current hearing aids, | urge you to
call Santa Rosa Hearing Ald Center right now!”

Dennis Richmond
Legendary News Anchor/Reporter from KTVU,
channel 2 & Santa Rosa Hearing Aid Center customer

Paid Spokesperson.

Why choeose Santa Resa Hearing Ald Center for your hearing
health instead of another Hearing Ald Center or Big Box Store

OUR COMPLIMENTARY SERVICES:

V/ 6 Week “Patient Journey” Satisfaction Guarantee Program’
+/ LIFETIME Annual Updated Hearing Tests

v LIFETIME Clean and Service of Hearing Aid(s)

v/ LIFETIME C i ificati i j eyt
+ LIFETIME Upgrade Value Protection (Buy-Back Rebate with new upgraded purchase)

V/ 90-Day Exchange Privilege

v/ 2,3 & 4 year Manufacturer Warranty Enclusive services &
V2,3 &4 year Loss and Damage Policy programs valued at over
+/ 12-month Supply of Batteries $1500 ~ Offered ONLY at
V/ Auditory Stimulation Training Program Santa Rosa Hearing Aid
V/ Hearing Aid Maintenance Seminars Center

;
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HAVING TROUBLE HEARING THE TV?|

TVTOO LOUD FOR |
OTHERS IN THE ROOM?|

This might be the solution! /A 50\ |

Hear the TV clearly and without | Value ‘1‘

disturbing others. s/

This FREE Giff' can be yours, simply by

coming in and completing a FREE Hearin
Eval Conuiliclion &.D

A1
g |
; o |
our amazing new hearing devices! ‘

Entry Level Custom |
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| LTI A0] CDG now says Ebola cases

THE PRESS DEMOCRAT » WEDNESDAY, SEPTEMBER 24, 2014

could reach 1.4M in 4 months

By DENISE GRADY
NEW YORK TIMES

Yet another set of omi-
nous projections about the
Ebola epidemic in West Af-
rica was released Tuesday,
in a report from the Cen-
ters for Disease Control
and Prevention that gave
worst- and best-case esti-
mates for Liberia and Sier-
ra Leone based on comput-
er modeling.

In the worst-case scenar-
io, the two countries could
have a total of 21,000 cases
of Ebola by Sept. 30and 1.4
million cases by Jan. 20 if
the disease keeps spread-
ing without effective meth-
ods to contain it. These fig-
ures take into account the
fact that many cases goun-
detected, and estimate that
there are actually 2.5 times

as many as reported.

In the best-case model,
the epidemic in both coun-
tries would be *“almost
ended” by Jan. 20, the re-
port said. Success would
require safe funerals at
which no one touches the
bodies, and treating 70 per-
cent of patients in settings
that reduce the risk of
transmission. The report
said the proportion of pa-
tients now in such settings
was about 18 percent in
Liberia and 40 percent in
Sierra Leone.

The caseload projections
are based on data from Au-
gust, but Dr. Thomas R.
Frieden, the CDC director,
said the situation appeared
to have improved since
then because more aid had
begun to reach the region.

“My gut feeling is, the ac-

tions we're taking now are
going to make that worst-
case scenario not come to
pass,” Frieden said in a tele-
phone interview. “But it's
important to understand
that it could happen.”

Outside experts said its
modeling figures were in
line with estimates by oth-
ersin the field.

“It's a nice job,” said Ira
Longini, a professor of bio-
statistics at the University
of Florida who has also
done computer modeling
of the epidemic. “It sum-
marizes the extent of the
problem and what has to
happen to deal with it.”

Bryan Lewis, an epidemi-
ologist at the Virginia Bio-
informatics Institute at Vir-
ginia Tech, agreed that the
estimates were reasonable,
perhaps even a bit low.

In farewell speech, Karzai lashes out at U.S.

NEW YORK TIMES

KABUL,  Afghanistan
— Afghanistan's depart-
ing president, Hamid Kar-
zai, used his final speech
to his Cabinet and senior
staff members Tuesday to
make a bitter swipe at the
United States and some of
its Western allies Tuesday,
blaming them for many

problems.

“America_did not want
peace for Afghanistan, be-
cause it had its own agen-
das and goals here,” he
said. “I have always said
this: that if America and
Pakistan want peace, it is
possible to bring peace to
Afghanistan.”

The US. ambassador,
James B. Cunningham, re-

licly to the Afghan presi-
dent's remarks.

“They were ungracious,”
he said. “It makes me kind
of sad. I think his remarks,
which were uncalled-for, do
a disservice to the Amer-
ican people and dishonor
the sacrifices that Ameri-
cans have made here — the
huge sacrifices that Amer-
icans have made here and

of the country’s ongoing sponded quickly and pub- continue to make here.”
=
2 P 2014
LA 1 ARVEST FAIR
BOTTLE BARN MEDAL WINNERS
| et or cLass wiies |
Hook & Laddor “The Tillerman” Fritz Chardonnay
Russian Aver Valley 2012 Russian River Valley 2012
List Pice $20 OurPrice $12.99 UistPrice 25 Our Price $16.99
MacMurray Ranch Pinot Noir Taft Street Sauvignon Blanc
Russian Aver Valley 2012 Russian River Valley 2013
ListPice $28 OurPrico$19.49 ListPrico $18 Our Price $12.69
Praxis Pinot Noir Mill Creek Gewurztraminer
‘Sonoma Caast 2012 Dry Creek Valley 2013
List Price $25 Our Price $14.99 ListPrice $23  Our Price $15.99
GOLD
Sivas Sonoma Cabernet Sauvignon MEDAL  Solby Sauignon Blanc
Sonoma County 2011 WINNERS  Sonoma County 2013
List Price $19 OuPteo$1499 oo o UstPice SIS OurPrice $1269
DAILY!
W Sttt
Alexander Vlley Vineyards Ay Hanna Sauvignon Blanc
Redemption Zinfandel Russian River Valley 2013
Dry Creek Valley 2012 ListPrice 19 Our Price $12.99
List Price $22 Our Price $13.99
Rodney Strong Chardonnay
Arrowood Cabernet Sauviy Sonoma County 2012
Sonoma County 2010 ListPrice $17  Our Price $9.99
List Price $35 Qur Price $23.99
o Balletto Pinot Gris
M“"'zm"‘z‘;'w Russian River Valley 2012
List Price $20 Our Price $12.49 List Price $18 Qur Price $10.99
Davis-Bynum Pinot Noir s il
2 Sonoma County 2012
on e Valey 01 ListPrice $25  Our Price $15.99
ListPrice $35  Our Price $27.99 =

Locally Owned and Opersted M=t 560 -2600 Sy 340 - 60
e 431 Tadmmch D S B
TU7-5- 1161

= @

gt e

100% custom-Fitted * I
100% s
| 54 MSRP
=4/ $2450
CCtoITEonly  *Charm 40 may not & i

3 DAYS ONLY] "eovesome meomson o
J UBER £Z¢4 |

Rosa

A‘?\ Sant

Hearing Aid Center

FAMILY OWNED AND OPERATED SINCE 1944

The voters have spoken. i"l“‘s
with more than 249,000 votes,
Santa Rosa Hearing Aid Center has been 2013WINNER
chosen by Northern California Experts for: D
BEST Hearing Aid Center, Jist
2YEARS IN AROW! 2014WINNER

707-832-4506

Michelle Neilson viensed Hearing Instrument Specialist

o SANTA ROSA
1425 Fulton Road, Suite 315
(Raley’s Shopping Center)

Wishing
Well Way

Fulton Rd

Appletree Dr

*
We Accept Most Insurances
see stores for details

Guerneville Rd

i

-

Public Hearing

Santa Rosa Plain Groundwater Management Plan
The Sonoma County Water Agency Board of Directors will consider adopting
a new plan to manage groundwater in the Santa Rosa Plain basin at the
October 7 Sonoma County Board of Supervisors meeting.

Date: Tuesday, October 7th, 2014

Time: 11:00 am*

Location: 575 Administration Drive, Santa Rosa, California

A study conducted by the U.S. Geological Survey found that the
Santa Rosa Plain groundwater basin is experiencing an average
annual loss of stored groundwater.

A diverse group of stakeholders called the Basin Advisory Panel has
developed a Groundwater Management Plan (Plan) to locally and
voluntarily manage groundwater resources.

The Plan provides an overarching strategy for managing groundwater
resources within the basin. The Plan includes: an analysis of water
resources, to describe water demands and available supplies;
goals & objectives, to manage the groundwater basin; management
components, to realize progress on the goals and objectives; and
a section to guide implementation, which prioritizes

recommended actions and identifies

a schedule and funding.

*This item will be heard no earlier than 11 am.

To confirm the meeting date,

view or request a copy of

the Plan and relevant maps,
or for more information please visit

or call (707) 524-6430.
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MENDOCINO COUNTY

intentionally drove her  reported as an accident CHP officials previously  additional West Nile
Crash may have vehicle, which contained by CHP officials. Further  reported thatachildwith  virus activity in Sono-
b A A | one or more of her investigation by the CHP major head injuries was ma County. A mosquito
een intentiona children, off Highway 1 raised suspicion thatthe  flown to Oakland Chil- sample from the area of
on the Mendocino Coast, ~ mother, whosenamewas  dren’s Hospital on Friday ~ Francisco and Penbrooke
Mendocino County Sheriff’s officials said. not released, intentional-  after beingrescued from  avenues in Santa Rosa
SherifP's detectives are The incident, which ly drove off the cliffside the vehicle. The vehicle has tested positive for the
investigating whether happened sometime before  roadway, said was firstreporteddowna  virus, ing to the
anout-ofcounty mother  11:22a.m. Friday, was first ~ Sheriff’s Capt. GregVan  200-foot cliff off Highway ~ Marin/Sonoma Mosquito
Patten. “We're tryingto  1atmilemarker 743near & Vector Control District.
establish if it was acrime  Fort Bragg. The finding comes
or mental health related Atleast one other per-  just days after another
issue” VanPattensaid.  son was taken toSanta  mosquito sample from
Van Patten said Rosa Memorial Hospital.  the same location tested
sheriff’s detectives spent Van Patten said the positive, district officials
Friday mapping outthe  mother and the children  said. Officials are warning
logistics of theirinvesti-  were from outside the

gation and will be inter-
viewing the motherin
the coming days. He said
the suspicion of criminal

To the Vase
Handfuls of yummy sweet peas with room filling fragrance will
be yours — when you plant soon. We are the sweet pea experts.
75 varieties of seeds + plants. Lots of fun ¢ Free How to Guide.

county, possibly Hum-

boldt, though that has not
been confirmed. No other
information was available

Santa Rosa Plain Groundwater Management Plan

The Sonoma County Water Agency Board of Directors will consider adopting
a new plan to manage groundwater in the Santa Rosa Plain basin at the
October 7* Sonoma County Board of Supervisors meeting.

Date: Tuesday, October 7th, 2014
Time: 11:00 am*
Location: 575 Administration Drive, Santa Rosa, California
A study conducted by the U.S. Geological Survey found that the

Santa Rosa Plain groundwater basin is experiencing an average
annual loss of stored groundwater.

A diverse group of stakeholders called the Basin Advisory Panel has
Plan (Plan) to locally and
voluntarily manage groundwater resources.

The Plan provides an overarching strategy for managing groundwater
resources within the basin. The Plan includes: an analysis of water
resources, to describe water demands and available supplies;

goals & objecti to manage the basin;
‘components, to realize progress on the goals and objectives; and
a section to guide implementation, which prioritizes
recommended actions and identifies
a schedule and funding.

*This item will be heard no earlier than 11 am.

To confirm the meeting date,
view or request a copy of
the Plan and relevant maps,
or for more information please visit

or call (707) 524-6430.
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or call (707 303-8402)
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intent was based on a about the case Saturday,
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SANTA ROSA
More West Nile
Public Hearing activity reported

Regional health
officials have confirmed

California

MENTOR |

Family Home Agency

residents to be vigilant
with protective measures

insects.

Last week, district
personnel scoured the
affected area in search
of mosquito production.
Officials have also placed
mosquito traps, and sur-
veillance in the area will
continue.

According to the Cen-
ters for Disease Control
and Prevention, repel-
lents that can protect
against West Nile virus
mosquitos contain one of
the following active ingre-
dients: DEET, picaridin,
1R3535, or oil of lemon

over the weekend. eucalyptus (PMD).

“We expect to see an The district said that
increase in outdoor activ-  so far in 2014, five dead
itiesthis weekend while birds and three mosquito

samples h d posi-
the last days of summer”  tive Tor West Nile virus in
district spokesperson Marin County. In Sonoma

Nizza Sequeira said in a
statement.

Sequeira stressed the
importance of using effec-
tive and proven mosquito
repellent that protects
against disease carrying

Open your heart Open
Become a Mentortoday.

California MENTOR is seeking loving families with a spare
bedroom to support adults with special needs. Receive a
competitive, monthly stipend and ongoing support.

County, 29 dead birds,
eight mosquito samples,
one equine case, and three
sentinel chickens have
tested positive for the
virus.

— Martin Espinoza

your homze

(707) 545-6261 ext.2510
www.MentorsWanted.com

Petaluma

10am to 12pm
Oakmont
Oakmont Golf Club
7035 Oakmont Drive

10am to 12pm

Who Inherits Your Estate
When You Die?

Len Tillem, Attorney and Radio Personality Presents

Free Estate
Planning and Asset
Preservation Seminar

Petaluma Community Center
320 N. McDowell Blvd
Tuesday, September 30, 2014

Tuesday, October 7, 2014

Seating is Limited. Call for Reservations:
800-996-4505 or
www.lentillem.com



Notice of Intent to Prepare a Groundwater Management Plan



PROOF OF PUBLICATION
(2015.5 C.C.P.)
'STATE OF CALIFORNIA

" County of Sonoma

I am a citizen of the United States and a resident
“of the county aforesaid: I am over the age of
‘eighteen years, and not a party to or interested in
‘the above entitled matter. I am the principal clerk
'6f the printer of The Press Democrat, a newspaper
of general circulation, printed and published
‘DAILY IN THE City of Santa Rosa, County of
Sonoma; and which newspaper has been adjudged
a newspaper of general circulation by the Superior
Court of the County of Sonoma, State of
California, under the date of November 29, 1951,
Case number 34831, that the notice, of which the
annexed is a printed copy (set in type not smaller
than nonpareil), has been published in each regular
and entire issue of said newspaper and not in any
f'_s)upplement thereof on the following dates to wit:

he Press Democrat - Legal Notices

1 5rcertify (or declare) under penalty of perjury,
tnder the laws of the State of California, that the
“foregoing is true and correct.

‘Dated at Santa Rosa, California, on

09/p%/2012

SV L

! SIGNATURE

N\ D X\/
A\ il

This space for County Clerk’s Filing Stamp

Proof of Publication of

PUBLIC NOTICE
Notice of October 2, 2012
Hearing to Consider Adoption

- of R lution of I

s

to Prepare a Groundwater
Management Plan for the
Santa Rosa Plain

The Sonoma County Water Agency

developed by a basin advisory panel
representing a cross-section of
stakeholders from throughout the
Santa Rosa Plain. ;

The: hearing, which is open to the
public, is scheduled to begin at
10 a.m. at the Board of Directors
Chambers located at:

(Water Agency) is a special district
with the authority to produce and fur-
nish surface water and groundwater
for beneficial uses and treat, dispose
and reuse wastewater. The Water
Agency intends to hold a hearing at

. its October 2, 2012 Board of Directors
. meeting to consider the adoption of

ar | of ion to prep

a groundwater management plan to
maintain a sustainable groundwa-
ter resource for the citizens of the
Santa Rosa Plain watershed (includ-
ing the cities of Cotati, Rohnert Park,
Santa Rosa and Sebastopol and the

- Town of Windsor and unincorporated
- areas). If the resolution is adopted by

the Water Agency’s Board, a ground-
water management plan would be

' s
\

Building:
575 Administration Drive, Room'102A
Santa Rosa, CA

The Water Agency encourages
any individual interested in the
groundwater management plan-
ning process to attend the hearing.
Information about the Santa Rosa
Plain Ground r Manag t
Planning Process can be viewed
online at awww.sonomacountywa-
ter.org/srgroundwater.

For more information on Santa Rosa
Plain Groundwater Management

project manager, at (707) 547-1978.

.2597410 - Pub. Sep. 17, 25, 2012
* 2ti.

ORIGINAL DOCUMENT
SONOMA COUNTY WATER AGENCY

SEP 19 2012

To: DuBay

CF/47-1-2 Santa Rosa Plain Groundwater Management (ID 1376)

County Administration *

Planning, contact Marcus Trotta, |




PROOF OF PUBLICATION

(2015.5 C.C.P.)
STATE OF CALIFORNIA

County of Sonoma

I am a citizen of the United States and a resident
of the county aforesaid: I am over the age of
eighteen years, and not a party to or interested in
the above entitled matter. I am the principal clerk
of the printer of The Press Democrat, a newspaper
of general circulation, printed and published
DAILY IN THE City of Santa Rosa, County of
Sonoma; and which newspaper has been adjudged
a newspaper of general circulation by the Superior
Court of the County of Sonoma, State of
California, under the date of November 29, 1951,
g%lse number 34831, that the notice, of which the
giinexed is a printed copy (set in type not smaller
than nonpareil), has been published in each regular
and entire issue of said newspaper and not in any
supplement thereof on the following dates to wit:

The Press Democrat - Legal Notices
9/18 1 LT

I certify (or declare) under penalty of perjury,
under the laws of the State of California, that the
foregoing is true and correct.

]8ated at Santa Rosa, California, on

ég/i@/zo 12
SIGNATURE
QRIGINAL DOCUMENT
SONOMA COUNTY WATER AGENCY
- SEP 19 2012
To: Cabrera

CF/47-1-2 Santa Rosa Plain Groundwater Management (ID 1376}
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PROOF OF PUBLICATION
' (2015.5 C.C.P)
.STA.TE OF CALIFORNIA

County of Sonoma

I am a citizen of the United States and a resident
of the county aforesaid: I am over the age of
elghteen years, and not a party to or interested in
the above entitled matter. I am the principal clerk
of the printer of The Press Democrat, a newspaper
of. general circulation, printed and published
DAILY IN THE City of Santa Rosa, County of
Sonoma; and which newspaper has been adjudged
a‘newspaper of general circulation by the Superior
Court of the County of Sonoma, State of
California, under the date of November 29, 1951,
Case number 34831, that the notice, of which the
annexed is a printed copy (set in type not smaller
than nonpareil), has been published in each regular
and entire issue of said newspaper and not in any
supplement thereof on the following dates to wit:

The Press Democrat - Legal Notices
9/28 1x,s10/19 1x - 10/19/2012

I“certlfy (or declare) under penalty of perjury,
undel the laws of the State of California, that the

f01 egoing is true and correct.

ﬁéted at Santa Rosa, California, on

10/19/2012

/ &

SIGNATURE
o ‘ ORIGINAL DOCUMENT
L}/ SONOMA COUNTY WATER AGENGY

pr Co0cT22200

\¥ To: Trotta

CF/47-1-2 Santa Rosa Plain Groundwater Management (ID 1376)

COPY

This space for County Clerk’s Filing Stamp

Proof of Publication of

- Water Agency's Board, a ground-

+ ing has been moved from October 2

PUBLIC NOTICE -
DATE CHANGE
NOTICE OF
OCTOBER 23, 2012
‘OCTOBER-2,-2042 HEARING
TO CONSIDER ADOPTION
OF RESOLUTION OF
INTENTION TO PREPARE
A GROUNDWATER

groundwater management plan-
ning process to attend the hearing.
Information about the Santa Rosa
Plain Groundwater Management
Planning Process can be viewed
online at awww.sonomacountywa-
ter.org/srgroundwater.

For more information on Santa Rosa
MANAGEMENT PLAN FOR Plain Groundwater Management
THE SANTA ROSA PLAIN Planning, contact Marcus Trotta,

The Sonoma County Water Agency | Preiect manager, at (707) 547-1978.

(Water Agency) is a special district | 2599731 - Pub. Sep. 28; Oct. 19, 2012

with the authority to produce and 2i.

furnish surface water and ground- —— = e

water for beneficial uses and treat,

dispose and reuse wastewater. The

Water Agency intends to hold a hear-

ing at its October 23, 2012 October 2,

2012 Board of Directors meeting to

consider the adoption of a resolution

of intention to prepare a groundwa-
ter management plan to: maintain

a sustainable groundwater resource

for the citizens of the Santa Rosa

Plain watershed (including the cities

of Cotati, Rohnert Park, Santa Rosa

and Sebastopol and the Town of

Windsor and unincorporated areas).

If the resolution is adopted by the

water management plan would be
developed by a basin advisory panel
representing a cross-section of
stakeholders from throughout the
Santa Rosa Plain.

The hearing, which is open to the
public, is scheduled to begin at
10 a.m. at the Board of Directors
Chambers located at:
Sonoma County
Administration Building
575 Administration Drive,
Room 102A
Santa Rosa, CA

Please note that the date of the hear-
to October 23, 2012.

The Water Agency encourages
any individual interested it/ the
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‘STATE OF CALIFORNIA

‘Gounty of Sonoma

‘T:am a citizen of the United States and a resident
of the county aforesaid: I am over the age of
eighteen years, and not a party to or interested in
the above entitled matter. I am the principal clerk
of the printer of The Press Democrat, a newspaper
of general circulation, printed and published
DAILY IN THE City of Santa Rosa, County of
Sonoma, and which newspaper has been adjudged
a newspaper of general circulation by the Superior

“Court of the County of Sonoma, State of
CGalifornia, under the date of November 29, 1951,

Case number 34831, that the notice, of which the

_anhexed is a printed copy (set in type not smaller
than nonpareil), has been published in each regular
and entire issue of said newspaper and not in any

;supplement thereof on the following dates to wit:

The Press Ijémocrat - Legal Notices
’_’9’/29 1x,10/20 1x - 10/20/2012

I certify (or declare) under penalty of perjury,
under the laws of the State of California, that the

foregoing is true and correct.

“Dated at Santa Rosa, California, on

/20/2012

SIGNATURE
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OCT 25 2012

This space for County Clerk’s Filing Stamp

Proof of Publication of

SE

FICHEROUS oM e
OF THE BIGHTS i}
FEDERAL, 87T41E, ©
LAW (=Fp §14M1
BUSINESS P!

I hereby certify that tl

_correct copy of !
. statementonflleinmy

JANICE ATKINSON
Sonoma Colnty Clerk

. By /s/ JANICE ATKINS:

eputy Clerk ‘

2599709 - Pub Sep 2

 20,2012411

IMPAO'I‘ ‘REPORT 1
- THE PROPOSED ¥

; HOAD BRIDGE REE

ronmenial
as been pre
proposed Watmaugh

___Replacement Projec)
_meeting was held for.
_the Sonoma County

_ Review Committee
2012, and the prepara

was required by the
DEIR has been prepai

___more information to §
1o responsible agencii

available for review.
Supervisors will consi¢
Project Location; The;

_ ect site is located at |

’Ruad Bridas over 5
southwest of Sonoma.

__ Proposed Project 5
. pmpnsss m femove

-

. 8
| Munon swin

_10hpuos m -

To: &;{herwood o| | Aunoo ewious

CF/47-1-2 Santa Rosa Plain Groundwater Management (1D 1376)




States and a resident
im over the age of
ty to or interested in
m the principal clerk
smocrat, a newspaper
ited and published
nta Rosa, County of
“2r has been adjudged
ation by the Superior
Sonoma, State of
November 29, 1951,
notice, of which the
t in type not smaller
lished in each regular
paper and not in any
lowing dates to wit:

Jotices
012

penalty of perjury,
if California, that the

1ia, on

e

Proof.of Publication of

Pubhc erarmg
Santa Rosa Plain

_To help protect and malntam a
the

Santa Rosa Plai ~ :
a Basin AdVISory,Panel to begln prepari
nagement Plan. The plan would include
ach elements and technical components
y monitoring and managing groundwater
Sonoma County Water Agency Board of
olding a hearing to consider the adoption of a
1 of mtentlon to prepare the plan ‘

Information about the Santa

Management Planning Process can be v1ewed online
at www.sonomacountywater.org/ srgroundwater.

For more information contact Marcus Trotta

(707) 547- 1978 ‘ , ~

b, Sep 20: Oct 20,2012




PROOF OF PUBLICATION

(2015.5 C.C.P.)

STATE OF CALIFORNIA

ounty of Sonoma

I am a citizen of the United States and a resident
of the county aforesaid: I am over the age of
. eighteen years, and not a party to or interested in
i the above entitled matter. I am the principal clerk
“of the printer of The Press Democrat, a newspaper
of general circulation, printed and published
! DAILY IN THE City of Santa Rosa, County of
" Sonoma; and which newspaper has been adjudged
~ anewspaper of general circulation by the Superior
Court of the County of Sonoma, State of
California, under the date of November 29, 1951,
Case number 34831, that the notice, of which the
annexed is a printed copy (set in type not smaller
han nonpareil), has. been published in each regular
and entire issue of said newspaper and not in any
»“supplement thereof on the following dates to wit:

' »»The Press Democrat - Legal Notices
T 11/6 1x,s11/13 1x - 11/13/2012

I certify (or declare) under penalty of perjury,
“under the laws of the State of California, that the

: foregoing is true and correct.

" Dated at Santa Rosa, California, on

11/13/2012

,(% W
SIGNATURE
ORIGINAL DOCUMENT

‘SONOMA COUNTY WATER AGENCY

"NV 14 202

“o: DuBay

“F/47-1-2 Santa Rosa Plain Groundwater Management (ID 1376)

COPY

This space for County Clerk’s Filing Stamp

Proof of Publication of

it




plan, the  Board: of

adopt,ng énd




APPENDIX C

Basin Advisory Panel Members,
Charter and Governance Proposal



Basin Advisory Panel Members



Santa Rosa Plain Groundwater Management Planning

Basin Advisory Panel

Updated: 8/06/2014

Water Supply & Groundwater Technical Issues
= Mark Calhoon, Fircrest Mutual Water Company
= JayJasperse, Sonoma County Water Agency
= Gary Mickelson, California Groundwater Association
= Margaret DiGenova, Cal American Water Company

Groundwater Users, including Rural Residential Well Ownersi
= Elizabeth Cargay, Well Owner & Foothills of Windsor Homeowners Association
= Edward Grossi, Sweet Lane Wholesale Nursery

Agriculture
* Norman Gilroy, Community Alliance of Family Farmers
= Melissa Lema, Western United Dairymen’s Association
= Tito Sasaki, Sonoma County Farm Bureau
=  John Nagle, Sonoma County Winegrape Commission

Business / Developers
= Joe Gaffney, Sonoma County Alliance
= Curt Nichols, Carlile Macy Landscape Architects and Civil Engineers, for the Construction Coalition
= Daniel Sanchez, North Bay Association of Realtors

Environmental
= Rue Furch, Sebastopol Water Information Group (SWIG) and Sierra Club
= Jane Nielson, Sonoma County Water Coalition and 0.W.L. Foundation

Governmental
= Bill Keene, Sonoma County Agricultural Preservation & Open Space District
= Pete Parkinson (retired), County of Sonoma
= Rocky Vogler (alternate Jennifer Burke), City of Santa Rosa
= Garrett Broughton (alternate Toni Bertolero), Town of Windsor
* John McArthur (alternate Darrin Jenkins), City of Rohnert Park
= Sue Kelly, City of Sebastopol
= Damien O’Bid, City of Cotati
= Maureen Geary, Federated Indians of Graton Rancheria

Natural Resource Management
= John Guardino, Laguna de Santa Rosa Foundation
= Kara Heckert (alternate Valerie Minton), Sonoma Resource Conservation District

General Public
* Michael Burns, Resident Santa Rosa
* Dawna Gallagher, Santa Rosa Plain Well Owner & Clean Water Sonoma Marin
» Lloyd Iversen, Santa Rosa Plain Well Owner

i About half of the Basin Advisory Panel members rely on a residential well at their homes.
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Santa Rosa Plain Groundwater Management Planning
Basin Advisory Panel
Charter

Revisions Approved 4/2013

Purpose and Goals

The purpose of the Basin Advisory Panel is to develop a Groundwater
Management Plan for the Santa Rosa Plain. The Panel will recommend the
plan for implementing organizations to adopt. To this end, the goals of the
group are to:

»  Work collaboratively with other Panel members who represent
groundwater users and interests from throughout the entire Santa Rosa
Plain watershed.

* Develop common understanding on current and future water needs and
resources in the Santa Rosa Plain.

» Support development of basin management objectives to protect
resources in a sustainable manner, ensure local control, address current
and future local water needs, and support the economy and environment.

» Negotiate in good faith to achieve consensus on how Santa Rosa Plain
groundwater will be managed into the future.

Membership

The Basin Advisory Panel consists of members that represent the following
interest groups:

» Groundwater users: businesses, agriculture and residential

*= Economic interests

* Local government

»  Water providers

* Environmental and community organizations

Members live throughout the Laguna de Santa Rosa watershed or work in
agencies that have jurisdiction in the Santa Rosa Plain.

Additional stakeholders may join the Basin Advisory Panel after its initial
formation with the concurrence of other Panel members using its decision-
making process. If an interest group is already represented, interested
stakeholders will be encouraged to participate by communicating with
existing Panel members to represent his or her interests. Member
organizations may change their individual representatives if necessary by
notifying the project manager or facilitator.



Annual Membership Review
After completing the plan, the Panel will review its membership each fall to
confirm members wish to continue serving and appropriate composition,
revising the Basin Advisory Panel membership list as appropriate.

The Panel will determine whether new members are needed and will work
with member organizations to identify representatives or help find a
replacement that can regularly attend Panel meetings to represent the
interest group. The Panel will consider the following criteria for determining
new membership:
* Ensure balanced representation of interest groups and geographic
areas in the Laguna de Santa Rosa Watershed
* Minimize gaps in technical expertise or professional experience
* Maintain manageable group size and composition for effective and
efficient deliberations and decision making

Stakeholder Structure

The primary decision-making body is the Basin Advisory Panel. The Panel
will guide development of the Groundwater Management Plan with
assistance from a technical consultant, facilitator, and project manager.

Roles and Responsibilities

Basin Advisory Panel

The Basin Advisory Panel will work in partnership with the Sonoma County
Water Agency and its cooperating partners to develop a non-regulatory
groundwater management plan. The Basin Advisory Panel will guide
development of the plan, which the technical consultants will write. The
panel has a collaborative governance structure: agencies with jurisdiction
within the Santa Rosa Plain will join community organizations, business
associations, and individuals to develop the Groundwater Management Plan.
After approving the completed Groundwater Management Plan, the Panel
will recommend the plan for adoption by the boards of implementing
organizations.

As part of membership, Panel members agree to:

» Arrive at each meeting fully prepared to discuss the issues on the agenda.
Preparation would include reviewing meeting summaries, technical
information, and draft documents distributed in advance of each meeting.

* Present their constituent members’ views on the issues being discussed
and be willing to engage in respectful, constructive dialogue with other
members of the working group.

» Develop a problem-solving approach in which they consider the interests
and viewpoints of all group members, in addition to their own.



= Keep their constituencies informed about the deliberations and actively
seek their constituents’ input.

Convener

The Sonoma County Water Agency is convening the Basin Advisory Panel.
The convener will sponsor Panel meetings, garner necessary funding to
complete the groundwater management plan, and provide in-kind staff
support to manage the project. In addition, the convener has signed a
Memorandum of Understanding with the California Department of Water
Resources to secure facilitation services with the Center for Collaborative
Policy and entered into a contract with the technical consultant Parker
Groundwater to write the plan and perform technical analyses.

Lead Agency

The Panel will select a lead agency as required by Assembly Bill 3030 for
developing non-regulatory groundwater management plans. The lead agency
will also coordinate, as appropriate, with the cooperating funders, over the
life of the project to ensure continued support and involvement in developing
the Groundwater Management Plan.

Cooperating Funders

The Sonoma County Water Agency has formed a cooperative partnership
with the Cities of Santa Rosa, Cotati, Rohnert Park and Sebastopol, the Town
of Windsor, Cal American Water Company, and the County of Sonoma for the
cooperative funding agreement to support developing the Santa Rosa Plain
Groundwater Management Plan. The cooperating funders will provide in-
kind staff participation in the Basin Advisory Panel. Once approved by the
Panel, the cooperating funders will consider adopting the Groundwater
Management Plan.

Technical Advisory Committee or Other Subcommittees

The Basin Advisory Panel will form a Technical Advisory Committee and can
form other subcommittees or work groups to assist with its work of
developing the groundwater management plan. Subcommittee composition
should be representative of diverse groundwater interests. Members of the
subcommittee or work group need not be members of the Basin Advisory
Panel. The subcommittees would develop recommendations or proposals for
the full stakeholder group’s consideration.

Project Manager

The Sonoma County Water Agency will provide a project manager for the
Basin Advisory Panel and groundwater management plan. The project
manager will interface with the technical consultant and facilitator to ensure
that meetings are efficient and work is completed in a timely fashion. The



project manager will ensure quality control of the plan and assist in making
sure that the plan reflects stakeholder agreement. S/he will also work with
stakeholders to negotiate agreements to be included in the plan. Finally, the
project manager will facilitate public and media outreach for the Basin
Advisory Panel. The current project manager is Marcus Trotta. The Sonoma
County Water Agency has the discretion to change project managers.

Technical Consultant

The technical consultant has a contract with the Sonoma County Water
Agency to write the groundwater management plan and perform related
technical analyses. The technical consultant will attend Basin Advisory Panel
meetings, present information necessary for Panel members to be able to
contribute to the plan, and strive to balance stakeholder input with sound
technical judgment.

Facilitator

In cooperation with all stakeholders, the facilitator from the Center for

Collaborative Policy will design Panel meetings and guide the overall process

toward achieving its mutually agreed-upon purpose and goals. The facilitator

will:

* Formulate the agenda and desired outcomes for all meetings based on
input of stakeholders and facilitate those proceedings.

» Identify and synthesize points of agreement and disagreement for written
meeting summaries.

» Assist in building consensus among members.

* Ensure compliance with all ground rules.

= Serve as a confidential communication channel for members, alternates,
and observers who wish to express views privately because they do not
feel comfortable doing so in front of the large group.

» Advocate for a fair, effective, and credible process, but remain impartial
with respect to the outcome of the deliberations.

California Department of Water Resources

The Department of Water Resources is available to provide technical
assistance and support, but will not participate in the decision making
process on the groundwater management plan.



Work Plan Overview

The Basin Advisory Panel will work for 18-24 months to develop the groundwater
management plan. The key tasks for the panel are listed below.

Timeframe Basin Advisory Panel Key Tasks
Dec 2011— Collaborative Governance and Group Charter
June 2012 Santa Rosa Plain Groundwater Technical Information Sharing
Issue Identification
Groundwater Management Goals and Basin Management Objectives
April 2012— | Communication & Outreach Plan
February 2013 | Finalize Basin Management Objectives
Monitoring and Data Collection Protocols
January 2013— | Briefing Materials
November 2013 | Management Components
Implementation Plan
November 2013 | Final Groundwater Management Plan

Meeting Schedule

The Panel agrees to hold meetings on the second Thursday of each month
and to meet occasionally at other times for workshops. Periodically, the
Panel may need to hold a special meeting or change the date should the need

arise.

Attendance

Given the volume of information to be considered, regular attendance by the
member or his/her designated representative is essential. Designees must be
identified in advance, fully briefed, and able to represent the member during
decision-making. The Panel may elect to suspend a discussion or a decision if
it determines that some particular impacted perspective is not represented
at the meeting or that the discussion would benefit from input from a
stakeholder group that is not available at the meeting.

Communication

Media and External Parties
Members are asked to speak only for their organization or themselves when
asked by external parties, including the media, about the Basin Advisory




Panel’s progress, unless there has been a formal adoption of a statement,
concepts, or recommendations by the Basin Advisory Panel.

In the absence of Basin Advisory Panel agreed upon statement, concepts or
recommendations on an issue(s), Panel members shall say:

My comments only reflect me as an individual, not the Basin Advisory
Panel’s and should be reported as such. My views do not represent the
Basin Advisory Panel.

Stakeholders can express their own opinions to media representatives and
will refer media representatives directly to other Panel members rather than
attempting to speak on anyone’s behalf. Participants should be careful to
present only their own views and not those of other participants of the
stakeholder group. The temptation to discuss someone else’s statements or
position should be avoided.

Constituents and Decision Makers

Members are asked to keep constituents, including organizational staff and
members, boards and directors, and elected officials, informed about the
process and to bring constituent’s views into the discussion. Members are
strongly encouraged to provide or arrange presentations about the Panel’s
work wherever feasible to increase awareness. Staff will also be available to
provide presentations of the Panel’s work at meetings, conferences or other
venues.

Meeting Summaries
The project manager and facilitator will provide meetings summaries
following each Basin Advisory Panel meeting.

Public Engagement and Outreach

All Basin Advisory Panel meetings will be open to the public, and the public is
welcome to participate in Panel conversations. The facilitator may limit
public comment to a designated public comment period if necessary to
assure the Panel can complete its work in a timely fashion.

Early in the process, the Panel will oversee development of a public outreach
plan, which will guide activities related to public engagement and outreach.



Basin Advisory Panel Decision-Making

1)

2)

3)

Consensus as the Fundamental Principle: The Panel shall strive for
consensus (agreement among all participants) in all of its decision-
making. Working toward consensus is a fundamental principle.

Definition of “Consensus”: Consensus means that all group members
either fully support or can live with the decision or overall plan and
believe that their constituents can as well. In reaching consensus, some
Panel members may strongly endorse a particular proposal while others
may accept it as "workable." Others may be only able to “live with it.”
Still others may choose to “stand aside” by verbally noting a
disagreement, yet allowing the group to reach a consensus without them.
Any of these actions still constitutes consensus.

Less than 100% Consensus Decision Making: The Panel is consensus
seeking but shall not limit itself to strict consensus if 100% agreement
among all participants cannot be reached after all interests and options
have been thoroughly identified, explored, and discussed.

Less-than-consensus decision-making shall not be undertaken lightly. If

the Basin Advisory Panel cannot come to 100% agreement, the Panel

could set aside the issue while it continues to work on other issues and

revisit the disagreement later in the process. The Panel could also form a

subcommittee (with at least three interest groups) to develop a proposal

for full group consideration. With support from the facilitator, the

subcommittee would develop one or more proposals that attempt to

address the interests of all the parties and present it to the Panel. The

Panel would then do one of the following:

» Refine the proposal to reach consensus as defined above.

» Ask the subcommittee to keep working and report back to the Panel at
a subsequent meeting.

= Vote to bring an issue to closure and move forward per the voting
protocols below.

3a) Voting Protocols

For voting, absentee members can vote by proxy via another member or
by contacting the facilitator in advance of the meeting. The Panel
currently has 32 members

Step 1: Is the Panel ready to vote on this proposal?
Any panel member or the facilitator can call a vote. If 75% or more of
total Panel membership votes yes (regardless of attendance at
meeting that day) then the issue goes to Step 2. If the vote is not
approved, the Panel must keep working on this issue or may chose to



leave it out of the plan. If fewer than 75% of members are able to vote
that day in person or by proxy, then the vote would be deferred to a
subsequent meeting.

Step 2: Does the Panel approve this proposal?
If the Panel approves the proposal with 75% of total Panel
membership, then the proposal moves forward. The facilitator will
document the “minority opinion” in the meeting summary, and
members who vote against the proposal can also submit comments to
attach to the meeting summary. If the vote is not approved, the Panel
must keep working on the issue or may chose to leave it out of the
plan. At the time of the vote, the Panel will announce a set period of
time for the Step 2 vote to remain open for additional member voting
(approximately 10 days) before finalizing the outcome.

4) Decision Outcomes: All reports and products of the Panel will reflect the

outcome of stakeholder discussions. All agreements and negotiated
outcomes will be reflected in the Groundwater Management Plan.

Working Together

The Panel will use the following agreements to establish a productive
protocol for meetings and may modify them as appropriate.

Process Agreements
The Panel agrees to:

Listen and openly discuss issues with others who hold diverse views.
View disagreements as problems to be solved rather than battles to be
won. When develop a solution, think about the interests of others.
Identify proposals to resolve problems presented, and remain open to
considering others’ proposals.

Refrain from ascribing motives or intentions to other participants.
Respect the integrity and values of other participants.

Address the issues and concerns of the participants.

Stand by agreements made with the Basin Advisory Panel when speaking
elsewhere.

Negotiate in good faith. All participants agree to participate in decision
making, to act in good faith in all aspects of this effort, and to
communicate their interests in group meetings. Good faith also requires
that parties not make commitments they do not intend to follow through
with.

Stand by agreements reached unless new information emerges or
conditions change that require the Panel to reconsider.

The Panel need not consider proposals that are contrary to the group’s
purpose as stated in its charter.



Members can also caucus in their interest groups to ensure that the
representatives fully understand the perspectives of interest group members
and to test proposals and ideas under development and before bringing them
to the full Panel.

Meeting Agreements
During the meetings, the Panel agrees to:

Use Common Conversational Courtesy

All Ideas and Points of View Have Value

All ideas have value in this setting. We are looking for innovative ideas. The
goal is to achieve understanding. Simply listen, you do not have to agree. If
you hear something you do not agree with or you think is "silly" or "wrong,"
please remember that the purpose of the forum is to share ideas.

Be Honest, Fair, and as Candid as Possible
Help others understand you and work to understand others.

Avoid Editorials

It will be tempting to analyze the motives of others or offer editorial
comments. Please talk about YOUR ideas and thoughts. Avoid commenting
on why you believe another participant thinks something.

Efficiency
People’s time is precious; treat it with respect.

Think Innovatively and Welcome New Ideas
Creative thinking and problem solving are essential to success. “Climb out of
the box” and attempt to think about the problem in a new way.

Invite Humor and Good Will

Be Comfortable
Please feel help yourself to refreshments or take personal breaks. If you have
other needs please inform the facilitator.

Approving the Groundwater Management Plan

The Basin Advisory Panel will approve the Santa Rosa Groundwater
Management Plan and recommend that the implementing organizations and
agencies adopt the Plan. The Plan shall not go forward to the adopters until
Panel members have approved the plan using its decision-making process
outlined above.



Amendments to this Charter

The Basin Advisory Panel may use its decision-making procedure, identified
above, to adopt changes to this Charter.
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Santa Rosa Plain Groundwater Management Planning

Governance Proposal

Basin Advisory Panel Approved Updated Version October 2012
Basin Advisory Panel Approved Original Version June 2012 (One Member Opposed - See Meeting Summary
6/7/2012)

Document Purpose

The purpose of this document is to propose a governance structure for
implementing a Groundwater Management Plan for the Santa Rosa Plain under AB
30301. The Santa Rosa Plain Groundwater Management Plan Basin Advisory Panel
finalized this proposal on October 11, 2012.

Legal Framework for the Groundwater Management Plan

The Santa Rosa Plain Groundwater Management Plan Basin Advisory Panel (Panel)
came together to develop a voluntary, non-regulatory groundwater management
plan. The Panel has selected to develop an AB 3030 Plan for the Santa Rosa Plain
providing a comprehensive framework for managing groundwater developed
through a collaborative process and enhancing funding opportunities. The legal
framework for the groundwater management plan will be an “AB 3030” Plan with
the governance structure for implementation consisting of a Lead Agency, Basin
Advisory Panel, and Technical Advisory Committee. The governance structure for
implementation will be consistent with the following.

Governance Structure for Plan Implementation

Lead Agency Role
The Sonoma County Water Agency, as the Lead Agency, has ultimate responsibility
for Groundwater Management Plan implementation and funding, including studies,
projects, and programs it directly or indirectly funds. The Lead Agency role is to:
e Adoptand implement the Groundwater Management Plan consistent with
Panel consensus
» Participate in the Panel
= Sponsor the Panel by providing project support, coordination, and facilitation
as needed
= Coordinate and garner funding to implement the Groundwater Management
Plan
= Beaccountable and responsible to implement the Groundwater Management
Plan in accordance with the Water Code and to remain eligible for state
funding
= Provide in-kind staff support via a project manager to support Plan
implementation

1 Groundwater Management Plan in compliance with the provisions of AB3030, SB
1938 and AB 359 and with Water Code Sections 10750-10755.4

SRPGMP Governance Proposal 1of3 10/11/12



= Contract with technical consultants as necessary to support implementation
of the Plan

= (Coordinate, as appropriate, with the cooperating funders to ensure continued
support and involvement in implementing the Groundwater Management
Plan

= Develop and adopt only in collaboration with and with the concurrence of the
Panel proposed rules or regulations where necessary to achieve the
objectives of the Groundwater Management Plan as provided by AB 3030

= Explore options for funding groundwater management activities. In
exercising this role, the Water Agency would only propose fees and
assessments if the Panel recommended and approved

* Amend the Groundwater Management Plan with the concurrence and
recommendation of the Basin Advisory Panel

Basin Advisory Panel Role

The Basin Advisory Panel (Panel) develops the groundwater management plan and
guides its implementation and will remain in existence as long as the plan is being
implemented. The Panel discusses, provides input, and develops consensus
recommendations for all activities that move forward to implement the plan. The
Panel has a collaborative governance structure: the lead agency and other agencies
with jurisdiction within the Santa Rosa Plain will join with community
organizations, business associations, and individuals to determine the best way to
implement the Groundwater Management Plan. All activities associated with
implementing the Plan will be subject to approval of the Panel consistent with its
charter. Panel meetings will be open to the public. The Panel’s agenda will be posted
prior to meetings and actions will be recorded in the meeting summary, including
Panel member attendance. Members will be responsible to attend in person or
request that an alternate or Panel member represent his or her viewpoint in
decision-making. The Panel will be responsible for recommending amendments to
the Groundwater Management Plan for approval by the Lead Agency’s governing
board.

Basin Advisory Panel (Panel) Composition

Upon approval of the Santa Rosa Plain Groundwater Management Plan, the Panel
will continue to provide guidance for its implementation and any amendment of the
Plan. The Panel will continue to make decisions through the collaborative approach
of the Plan with representatives from each of the identified stakeholder or interest
groups. Each interest group will select their representative(s) for the Panel who
must be able to commit to the working agreements in the Panel Charter regarding
process and defined consensus decision-making. The Panel can modify its charter
using its decision-making protocols. Panel members must either live or have
jurisdiction in the Santa Rosa Plain watershed. Panel members will typically serve 2-
year terms. Members could serve multiple terms. The Panel will formally revisit its
membership each fall when planning its work plan for the following year. An effort
will be made to avoid having all new members in any one year.

SRPGMP Governance Proposal 2of 3 10/11/12



The exact continuing composition for implementation will be similar to the Panel
during plan development. The Basin Advisory Panel will identify the panel
composition by interest group, continuing to seek diversity of representation as part
of plan development and prior to plan adoption. The Panel will be composed of
representatives of the Lead Agency, General Public, Agricultural Groundwater Users,
Business & Developers, Residential Groundwater Users, Government (Tribal, County
and City), Environmental Organizations, Natural Resources Management
Organizations, Water Suppliers, and Groundwater Technical Expertise.

Technical Advisory Committee (TAC) Role

The Panel will designate an ad-hoc Technical Advisory Committee (TAC) to work on
specifics of implementation of the Plan goals and objectives; advise the Panel on
technical matters; and to develop recommendations on general Plan
implementation for the Panel’s consideration. TAC participation is not limited to
Panel members; others with groundwater or technical expertise can also
participate. The TAC will assist the Panel on the following activities:

= Working with the technical consultant on Plan implementation,

= Reviewing technical data and analyses and/or recommending data
analyses,

= Determining if data is adequate to address the basin management
objectives, and

= Reviewing annual reports on Plan implementation.

SRPGMP Governance Proposal 30f3 10/11/12
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Letters of Support and Endorsements for
the Groundwater Management Plan



RESOLUTION NO. 2014-071

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF COTATI APPROVING
A COOPERATIVE AGREEMENT FOR IMPLEMENTATION OF THE SANTA ROSA
PLAIN GROUNDWATER MANAGEMENT PROGRAM, AUTHORIZING ITS
EXECUTION BY THE CITY MANAGER AND SUPPORTING THE SANTA ROSA
PLAIN GROUNDWATER MANAGEMENT PLAN

WHEREAS, the City has consistently, through numerous actions, endorsed approaches to
sustainably manage regional water supplies; and

WHEREAS, in 2005, the City approved participation in a multi-year study conducted by the
United States Geological Survey in conjunction with the Sonoma County Water Agency and
seven public and private water purveyors to assess the geohydrology and geochemistry of the
Plain groundwater basin. The USGS Study was completed in early 2014; and

WHEREAS, in 2009, the Center for Collaborative Policy recommended a Steering Committee
be formed to guide preliminary planning and education for groundwater management in the
Santa Rosa Plain. The Committee recommended stakeholders develop a collaborative, non-
regulatory and voluntary groundwater management plan consistent with Assembly Bill 3030;
and

WHEREAS, in 2011, the City Council approved a cooperative agreement to provide funding
and support for development of the Santa Rosa Plain Groundwater Management Plan (Plan);
and

WHEREAS, the Basin Advisory Panel completed the Plan and voted on August 14, 2014 to
recommend the Sonoma County Water Agency Board of Directors adopt the Plan; and

WHEREAS, the stated purpose of the Plan is to locally manage and protect groundwater
resources by a balanced group of stakeholders through non-regulatory measures to support all
beneficial uses, including human, agriculture, and ecosystems, in an environmentally sound,
economical, and equitable manner for present and future generations; and

WHEREAS, the Plan recommends implementation of projects (Program) for the first two
years following Plan adoption; and

WHEREAS, the cost to implement the Program is estimated to be approximately $600,000
over a period of two years; and

WHEREAS, a Cooperative Agreement for Implementation of Santa Rosa Plain Groundwater
Management Program has been developed and includes a cost allocation plan for the Program;
and

WHEREAS, Cotati’s share of the Program cost is $9,000 over the two years of the Program, in
the amount of $4,500 per year; and



WHEREAS, on August 26, 2014 the Contract Review Subcommittee reviewed the proposed
Cooperative Agreement and recommended approval.

NOW, THEREFORE, the City Council of the City of Cotati hereby approves the Cooperative
Agreement for Implementation of the Santa Rosa Plain Groundwater Management Program,
and authorizes the City Manager to sign the Agreement.

BE IT FURTHER RESOLVED that the City Council supports the Santa Rosa Plain
Groundwater Management Plan, and implementation of the Plan to sustainably manage the
groundwater through a voluntary program.

IT IS HEREBY CERTIFIED that the foregoing resolution was duly adopted at a regular
meeting of the City Council of the City of Cotati held on the 23rd day of September, 2014 by
the following vote, to wit:

DELL’OSSO Yes
SKILLMAN Absent
HARVEY Yes
LANDMAN Yes
MOORE Yes m (Q
Approved: %’\’ 01 W_/
/1 ) hnA Dell’Osso, Mayor

Attest: NAD PNz NSy
Tamara Taylor, CMC
Deputy City Clerk

Approved as to form:

Robin Donoghue, City Attorney

Resolution No. 2014-071
Page 2 of 2



RESOLUTION NO. 2014-113

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF ROHNERT PARK
SUPPORTING THE ADOPTION OF THE SANTA ROSA PLAIN GROUNDWATER
MANAGEMENT PLAN BY THE BOARD OF DIRECTORS OF THE SONOMA
COUNTY WATER AGENCY AND AUTHORIZING AND APPROVING A
COOPERATIVE FUNDING AGREEMENT TO IMPLEMENT THE SAME

WHEREAS, the Santa Rosa Plain Watershed (Plan Area) covers an area of
approximately 167,000 acres and is home to approximately half of the population of Sonoma
County; and

WHEREAS, the groundwater system beneath the Santa Rosa Plain provides
numerous benefits to the region, including rural residential and municipal water supplies,
irrigation water for agriculture, and base flow to streams and surface water bodies; and

WHEREAS, there can be multiple potential benefits to developing and implementing
a groundwater management plan including increased water supply reliability, minimized adverse
impacts to groundwater, enhanced local management of groundwater resources, and economic
opportunities through available state grant funding programs; and

WHEREAS, the State of California’s policies support the local development and
implementation of non-regulatory, voluntary groundwater management plans; and

WHEREAS, the City of Rohnert Park draws a portion of its water supply from the
groundwater system beneath the Santa Rosa Plain and has been an early advocate of groundwater
management through policies contained in both its General Plan and its 2004 Water Policy
Resolution; and

WHEREAS, the City of Rohnert Park, in collaboration with the Sonoma County
Water Agency, the cities of Cotati, Santa Rosa and Sebastopol, the town of Windsor, the
County of Sonoma, and the California American Water Company supported the United States
Geological Survey’s study of the groundwater system beneath the Santa Rosa Plain, which
was completed in 2014 (the USGS Study); and

WHEREAS, the USGS Study includes significant technical data and
groundwater modeling results that demonstrate the need for careful monitoring and
management of groundwater and surface water in order to provide a sustainable supply of
groundwater for all users; and

WHEREAS, the City of Rohnert Park has participated in a stakeholder-driven
process to develop a Groundwater Management Plan for the Santa Rosa Plain area which will
be administered by the Sonoma County Water Agency; and



WHEREAS, after a four year period of study, public outreach and negotiation,
the stakeholders have recommended that the Board of Directors of the Sonoma County Water
Agency adopt the Groundwater Management Plan for the Santa Rosa Plain which provides
for local management and protection of groundwater resources through non-regulatory
measures to support all beneficial uses; and

WHEREAS, implementation of the Groundwater Management Plan for the Santa
Rosa Plain is structured to encourage an open, collaborative and cooperative process for
groundwater management activities, and to maximize coordination future actions, which will
benefit the City of Rohnert Park by including the City’s existing monitoring within a regional
context.

WHEREAS, the initial implementation of the Groundwater Management Plan
will focus on the monitoring and modeling program and will be funded by a Cooperative
Funding Agreement among several stakeholders. The City’s obligation under the Cooperative
Funding Agreement is $10,000 per year for two years.

NOW, THEREFORE, BE IT RESOLVED by the City Council of the City of
Rohnert Park that it supports the Board of Directors of the Sonoma County Water Agency’s
action to adopt and implement the recommendations of the Santa Rosa Plain Groundwater
Management Plan.

BE IT FURTHER RESOLVED that the City Manager is hereby authorized and
directed to execute documents pertaining to same for and on behalf of the City of Rohnert
Park, including and without limit to a Cooperative Funding Agreement that supports
implementation of the plan, which is attached hereto and incorporated by this reference,
subject to minor modification by the City Attorney or City Manager.

DULY AND REGULARLY ADOPTED this 23™ day of September 2014,

CITY OF ROHONERT PARK

~>NM\% "

Amy O Ahanotu Vice Mayor

BELFORTE: N MACKENZIE: MW { STAFFORD: N AHANOTU: A CALLINAN: 3RS0
AYES: ( "3 ) NOES: ( (5 ) ABSENT: ("Z_ ) ABSTAIN: ( & )
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RESOLUTION NO. 6003
RESOLUTION OF THE CITY COUNCIL OF THE CITY OF SEBASTOPOL
APPROVING A COOPERATIVE AGREEMENT FOR IMPLEMENTATION OF THE
SANTA ROSA PLAIN GROUNDWATER MANAGEMENT PROGRAM AND A
RESOLUTION OF SUPPORT FOR THE SANTA ROSA PLAIN GROUNDWATER
MANAGEMENT PLAN

WHEREAS, in 2005, the City Council of the City of Sebastopol approved participation in a
multi-year study conducted by the United States Geological Survey in conjunction with the
Sonoma County Water Agency and seven public and private water purveyors to assess the
geohydrology and geochemistry of the Plain groundwater basin. The USGS Study was
completed in early 2014; and

WHEREAS, in 2009, the Center for Collaborative Policy recommended a Steering Committee be
formed to guide preliminary planning and education for groundwater management in the Santa
Rosa Plain. The Committee recommended stakeholders develop a collaborative, non-regulatory
and voluntary groundwater management plan consistent with Assembly Bill 3030; and

WHEREAS, on October 18, 2011, the City Council approved a cooperative agreement to provide
funding and support for development of the Santa Rosa Plain Groundwater Management Plan
(Plan); and

WHEREAS, the Basin Advisory Panel completed the Plan and voted on August 14, 2014 to
recommend that the Sonoma County Water Agency Board of Directors adopt the Plan; and

WHEREAS, the stated purpose of the Plan is: to locally manage and protect groundwater
resources by a balanced group of stakeholders through non-regulatory measures to support all
beneficial uses, including human, agriculture, and ecosystems, in an environmentally sound,
economical, and equitable manner for present and future generations; and

WHEREAS, the Plan recommends implementation of projects (Program) for the first two years
following Plan adoption; and

WHEREAS, the cost to implement the Program is estimated to be approximately $600,000 over
a period of two years; and

WHEREAS, a Cooperative Agreement for Implementation of Santa Rosa Plain Groundwater
Management Program has been developed and includes a cost allocation plan for the Program;
and

WHEREAS, Sebastopol’s share of the Program cost is $6,000 over the two years of the Program,
in the amount of $3,000 per year;



NOW, THEREFORE, BE IT RESOLVED that the City Council of the City of Sebastopol
approves the Cooperative Agreement for Implementation of the Santa Rosa Plain Groundwater
Management Program, and authorizes the Mayor to sign the Agreement.

AND, BE IT FURTHER RESOLVED that the City Council of the City of Sebastopol supports
the adoption of the Ground Water Management Plan by the Board of Directors of the Sonoma
County Water Agency.

IN COUNCIL DULY PASSED THIS 7TH DAY OF OCTOBER, 2014.

I HEREBY CERTIFY that the foregoing Resolution No. 6003 was adopted by Council by the
following vote:

VOTE

VOTING AYE: councilmembers Eder, Glass, Gurney, Vice Mayor Slayter and Mayor Jaccb
VOTING NO: None

ABSENT: None

ABSTAIN: None

Approved: W M

KOBERT JACOB
Mayor, City of Sebastopol

ATTE

/Mary Goﬂley, CMC, @Sr Clerk




RESOLUTION NO. 28558

RESOLUTION OF THE COUNCIL OF THE CITY OF SANTA ROSA SUPPORTING THE
SANTA ROSA PLAIN GROUNDWATER MANAGEMENT PLAN

WHEREAS, in 2003, the Board of Public Utilities passed Resolution No. 776 to pursue
water resources to provide reliable water supply through the General Plan Building horizon;
develop local groundwater, additional recycled water, additional supplies from the Sonoma
County Water Agency (SCWA), and other sources as they become available; and evaluate water
sources based on supply reliability, cost, timing, and environmental impact; and

WHEREAS, in 2005, the Board of Public Utilities approved participation in a multi-year
study conducted by the United States Geological Survey (USGS) in conjunction with SCWA and
seven public and private water purveyors to assess the geohydrology and geochemistry of the
Plain groundwater basin. The USGS Study was completed in early 2014; and

WHEREAS, in 2009, the Center for Collaborative Policy recommended a Steering
Committee be formed to guide preliminary planning and education for groundwater management
in the Santa Rosa Plain. The Committee recommended stakeholders develop a collaborative,
non-regulatory and voluntary groundwater management plan consistent with Assembly Bill 3030;
and

WHEREAS, on October 6, 2011, the Board of Public Utilities approved a cooperative
agreement to provide funding and support for development of the Santa Rosa Plain Groundwater
Management Plan (Plan); and

WHEREAS, in December 2011, a Basin Advisory Panel was formed consisting of almost
30 technical experts, residential well users, businesses, agricultural groups, environmental
organizations, governmental agencies, tribal groups, natural resource managers, and members of
the general public; and

WHEREAS, the Basin Advisory Panel completed the Plan and voted on August 14, 2014
to recommend the SCWA Board of Directors adopt the Plan; and

WHEREAS, the stated purpose of the Plan is: to locally manage and protect groundwater
resources by a balanced group of stakeholders through non-regulatory measures to support all
beneficial uses, including human, agriculture, and ecosystems, in an environmentally sound,
economical, and equitable manner for present and future generations; and

WHEREAS, on September 4, 2014, the Board of Public Utilities recommended the City
Council adopt a resolution of support for the Santa Rosa Plain Groundwater Management Plan.

Reso. No. 28558
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NOW, THEREFORE, BE IT RESOLVED that the Council of the City of Santa Rosa
supports the Santa Rosa Plain Groundwater Management Plan.

IN COUNCIL DULY PASSED this 16th day of September, 2014.

AYES: (7) Mayor Bartley, Vice Mayor Swinth, Council Members Carlstrom Combs,
Olivares, Ours, Wysocky

NOES: (0)

ABSENT: 0)

ABSTAIN:

ATTEST: ,_/)j/w. Y AWPPROVEI%W\"@ I V‘L\

City Clerk Mayor
APPROVED AS TO FORM:

é City Attorney % ;

Reso. No. 28558
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RESOLUTION NO. 3136-14

A RESOLUTION OF THE TOWN COUNCIL OF THE TOWN OF WINDSOR
SUPPORTING THE SANTA ROSA PLAIN WATERSHED GROUNDWATER
MANAGEMENT PLAN, APPROVING A COOPERATIVE AGREEMENT TO FUND THE
IMPLEMENTATION OF THE PLAN, AND AUTHORIZING THE TOWN MANAGER TO
EXECUTE THE COOPERATIVE AGREEMENT

WHEREAS, the groundwater system beneath the Santa Rosa Plain provides numerous benefits to the
region, including rural residential and municipal water supplies, irrigation water for agriculture, and
base flow to streams and surface water bodies which helps support habitat and ecosystems; and

WHEREAS, an integrated strategy being undertaken by many local agencies, statewide, to manage
groundwater resources is to develop and implement non-regulatory, voluntary groundwater
management plans in compliance with the 1992 Assembly Bill 3030 and 2002 Senate Bill 1938; and

WHEREAS, on December 22. 2011, the Town of Windsor entered a cooperative agreement with the
Sonoma County Water Agency, County of Sonoma Permit and Resources Management Department,
City of Cotati, City of Rohnert Park, City of Santa Rosa, City of Sebastopol, and the Cal American
Water Company to fund development of a groundwater management planning process in the Santa
Rosa Plain compliant with Assembly Bill 3030 and Senate Bill 1938; and

WHEREAS, the Town of Windsor is a charter member of the Santa Rosa Plain Groundwater
Management Plan Basin Advisory Panel which is comprised of stakeholders from throughout the Santa
Rosa Plain broadly representing agricultural interests, local citizen groups, environmental groups,
business interests, local well owners and government interests; and

WHEREAS, the Basin Advisory Panel selected the Sonoma County Water Agency as the Lead
Agency for the Plan and its implementation; and

WHEREAS, Town of Windsor Staff has attended regularly scheduled, publicly-noticed Basin
Advisory Panel meetings since December 2011 to discuss and make recommendations on the
groundwater management planning process in the Santa Rosa Plain; and

WHEREAS, the Basin Advisory Panel developed the Groundwater Management Plan with the stated
purpose to locally manage and protect groundwater resources by a balanced group of stakeholders
through non-regulatory measures to support all beneficial uses, including human, agriculture, and
ecosystems, in an environmentally sound, economical, and equitable manner for present and future
generation; and

WHEREAS, the Groundwater Management Plan was drafted in compliance with the California
Groundwater Management Act, California Water Code (§ 10750 — 10756), originally enacted as
Assembly Bill 3030, and will allow State Department of Water Resources funding of groundwater
supply and groundwater quality projects in the Santa Rosa Plain; and
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WHEREAS, on August 12, 2014, the Basin Advisory Panel voted to recommend the Sonoma County
Water Agency Board of Directors adopt the Groundwater Management Plan; and

WHEREAS, a Cooperative Agreement for Implementation of the Santa Rosa Plain Groundwater
Management Program was developed which includes implementation of the Groundwater Management
Plan recommendations and objectives over the first two program years ending on December 31, 2016;
and

WHEREAS, the estimated total cost to implement the Groundwater Management Plan’s
recommendations and objectives over the period of two program years ending on December 31, 2016 is
$600,000; and

WHEREAS, the Town of Windsor’s share of program costs over the first two years ending on
December 31, 2016 is $18,000, in the amount of $9,000 per year; of which, the first year of funding is
already budgeted in the adopted year 2014-15 budget.

NOW, THEREFORE, BE IT RESOLVED that the Town Council of the Town of Windsor does
hereby support the Santa Rosa Plain Watershed Groundwater Management Plan; and

BE IT FURTHER RESOLVED, that the Town Council hereby approves the Cooperative Agreement
to fund the Implementation of the Santa Rosa Plain Groundwater Management Plan and authorizes the
Town Manager to execute said Cooperative Agreement on behalf of the Town.

PASSED, APPROVED AND ADOPTED this 1st day of October 2014, by the following vote:

AYES: COUNCILMEMBERS ALLEN, FUDGE, SALMON AND MAYOR OKREPKIE
NOES: NONE

ABSTAIN: NONE

ABSENT: COUNCILMEMBER GOBLE

. N o

BRUCE OKREPKIE, MAYOR

ATTEST:

MARIA DE LA O, TOWN CLERK
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Sonoma County Water Coalifion

55A Ridgway Avenue, Santa Rosa, CA 95401  SCWaterCoalition@aol.com
707-494-57 69

Sonoma County Water Agency
404 Aviation Boulevard,
Santa Rosa, CA 95403

attn: Marcus Trotta (by email) October 2, 2014

The Sonoma County Water Coalition (SCWC) comprises 31 organizations, representing
more than 24,000 concerned citizens. SCWC is especially concerned about the
preservation of a safe, economical and reliable water supply for all living things. SCWC
also works to preserve healthy ecosystems, supports watershed restoration and protection
and careful oversight of all public trust resources, including surface and groundwater
quality and quantity.

The SCWC was organized in 2004 in response to concerns about County water resources
in general, but with an especial focus on groundwater resources and the effects of
groundwater withdrawals on flows in small salmon streams. SCWC delegates are acutely
aware that groundwater supplies can be drawn down by large-volume well owners,
drying the wells of smaller water users -- an effect that had been clearly demonstrated in
the southern Santa Rosa Plain until recently.

In the Coalition's early years, our major focus was to ensure that the County's revised
General Plan would include a Water Element, and that the Water Element would include
an objective and policies for instituting State-prescribed AB 3030 Groundwater
Management Planning processes in all Sonoma County groundwater basins.

In 2001, the Sonoma County Water Agency had entered into an agreement with the
United States Geological Survey (USGS) to develop cooperative studies to characterize
major groundwater basins in Sonoma County. These studies provided a scientific
foundation for groundwater management planning in Sonoma Valley and in the Santa
Rosa Plain.

Representatives of SCWC organizations have participated in the Groundwater
Management Planning Stakeholder Panels for both Sonoma Valley (since 2006), and the
Santa Rosa Plain (since 2010). A majority of SCWC delegates recently voted to support
adoption of the Santa Rosa Plain Groundwater Management Plan, and we are now
looking forward to participating in the plan's implementation.

We intend to remain fully involved.

Sincerely,

Sonoma County Water Coalition



APPENDIX E

Approach for Estimating Rural Pumping Using Model



SUMMARY OF GROUNDWATER DEMAND ESTIMATES IN THE PLAN
AREA

Introduction

Estimates of groundwater demands (pumping) between 1975 and 2010 were
developed by the U.S. Geological Survey (USGS) for the Santa Rosa Plain Watershed
(Plan Area) (Nishikawa, 2013 and Woolfenden and Nishikawa, 2014). The
groundwater demands developed for the Plan Area were grouped into two main
categories: (1) public supply pumping; and (2) rural pumping. Rural pumping was
further subdivided into rural agricultural pumping and rural domestic pumping.
The following sections summarize the USGS procedures and results of the
groundwater demand estimates for these categories.

Public Supply Pumping

Groundwater demands for public supply pumping within the Plan Area consist of
groundwater pumped for municipal supply by the Cities of Cotati, Rohnert Park,
Santa Rosa and Sebastopol, Town of Windsor, California American Water Company
and the Sonoma County Water Agency. Groundwater demands for public supply
produced by these agencies is metered and reported to the California Department of
Public Health (CDPH) and is sourced through approximately 70 municipal wells in
the Plan Area, as shown in Figure E-1. The reported public supply groundwater
demands ranged from 3,900 acre-feet per year (afy) to 10,000 afy, as shown in
Figure A-2 and on average represented approximately 18% of the total pumping
from the Plan Area between 1975 and 2010 (7,100 afy).

Rural Pumping

Groundwater demands for rural pumping include pumping for agricultural and
rural domestic supply. As rural domestic and agricultural pumping are not
commonly measured or reported, the USGS estimated these groundwater demands.
The process for estimating groundwater demands for rural domestic and
agricultural supplies is summarized below.

Rural Domestic Pumping

For the purposes of estimating rural pumping, it was assumed that residents of
semi-rural and rural areas outside the municipal service areas of the Cities of Santa
Rosa, Rohnert Park, Cotati, Sebastopol, California American Water Company and the
Town of Windsor rely on groundwater for water supply. The rural domestic
pumping was estimated by calculating the population located outside of the
municipal service areas for the aforementioned agencies using census-tracts defined
by the U.S. Census Bureau for 1970, 1980, 1990 and 2000. It was assumed that the
1970 census data represented the population for 1975, the 1980 census data
represented the population from 1976 to 1985, the 1990 census data represented
the population from 1986 to 1995, and the 2000 census data represented the
population distribution from 1996 to 2010. It also was assumed that the municipal
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service areas did not change during the periods between the census tabulation of
population.

The population located outside municipal service areas was then multiplied by an
annual per-capita water demand, assumed to equal 0.19 acre-ft per capita
(California Department of Water Resources, 1994), to obtain the total annual rural
domestic groundwater demands. The rural domestic groundwater demands were
distributed within the fully-coupled hydrologic model for the Plan Area (GSFLOW),
to over 3,000 wells? (included with rural wells on Figure E-1). The estimated rural
domestic groundwater demands ranged from 12,100 afy to 23,400 afy, as shown in
Figure E-2 and on average represented approximately 50% of the total pumping
from the Plan Area between 1975 and 2010 (19,300 afy).

Agricultural Pumping

Agricultural pumping was initially estimated for water years 1975-2010 by using
the decoupled precipitation-runoff modeling system (PRMS) watershed-component
model and a daily crop water-demand model (CWDM), which incorporate land-use
data and monthly crop coefficients. As further described below, the initial estimates
of agricultural pumping were subsequently refined during the calibration of the
fully-coupled hydrologic model for the Plan Area (GSFLOW) to develop final
estimates of agricultural pumping.

Initial Agricultural Pumping Estimates

To develop the initial estimates of agricultural pumping for the Plan Area,
watershed-component model (PRMS) simulations were used in conjunction with a
daily crop water-demand model (CWDM) to estimate the unmet crop water demand.
This unmet demand is equal to the crop demand after accounting for effective
precipitation and recycled water application. Estimated agricultural irrigation
demand for the Plan Area was inferred from areas of irrigated crop types identified
in the California Department of Water Resources land-use surveys (California
Department of Water Resources, 1974, 1979, 1986, 1999) and from crop types
identified in unpublished data from Sonoma County Water Agency for 2008
(Sonoma County Water Agency, written communication, 2008). The CWDM was
applied separately to five different simulation periods spanning water years 1975-
2010; each period was associated with a unique land-use map that was
representative of the crop distribution during that period. The most prevalent crop
type and land use were assigned to each area; areas with mostly non-irrigated land
uses or crop types were defined as non-irrigated areas.

The CWDM uses a root-zone water balance approach that assumes that the source of
all water for crop transpiration is rainfall and irrigation. For simplification,
transpiration of groundwater from the saturated zone was excluded from the

1 The rural wells shown in Figure E-1 represent both rural domestic and agricultural wells and do not
necessarily represent actual well locations, but are distributed spatially within cells of the hydrologic
model to represent the distribution of rural pumping within the Plan Area.
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CWDM and it was assumed that all of the unmet crop water demand (after rainfall
and irrigation with recycled water) was met using groundwater. The CWDM
accounts for deep percolation as well as ET from the soil profile in the calculation of
the crop water demand.

For each simulation period, adjustments were made to the PRMS parameters to
better represent the differences in vegetation types defined by the land-use period
being simulated. The PRMS simulation provided daily inputs of potential
evapotranspiration (PET), evapotranspiration (ET), and soil moisture to the CWDM.
Additional inputs to the CWDM included the crop type and monthly crop coefficients
for each crop type to represent factors such as growing season and crop water use.
The crop coefficients in the CWDM were comparable to the crop coefficients
commonly used in calculations of crop water-demand.

The initial agricultural demands simulated by the CWDM exhibited high seasonal
variability and ranged from 7,000 afy to 43,000 afy. The annual simulated
agricultural demands varied significantly in response to year to year climate
conditions (i.e., higher agricultural demands were estimated for drier water years
and lower agricultural demands were estimated for wetter years). The highest
irrigation rates estimated by the CWDM were for pasture lands not receiving
recycled water and ranged from 24 to 38 inches per year. Irrigation rates for
vineyards generally ranged from 12 to 20 inches per year, but were as high as 31 to
38 inches per year in sandier well-drained soils. The CWDM did not account for
some local practices which led to the model overestimating agricultural demands:
(1) deficit irrigation practices commonly applied in winegrape growing; and (2)
fallowing of fields during drought periods. Deficit irrigation consists of applying less
water than the full potential plant requirement and is conducted to improve fruit
quality and more common estimates of irrigation rates for vineyards within the Plan
Area range from 4 to 8 inches per year. As described below, these initial agricultural
demand estimates were reduced during calibration of the watershed model, which
addresses the initial overestimate of agricultural irrigation.

Final Estimates of Agricultural Pumping
Final estimates for agricultural pumping were derived during the calibration of the

fully-coupled hydrologic model for the Plan Area (GSFLOW). The initial agricultural
pumping estimates were used as input to the GSFLOW model by distributing the
demands to 1,072 agricultural wells? (included with rural wells on Figure E-1).
During the process of calibrating the GSFLOW model, simulated groundwater levels
were initially too low near agricultural wells compared with measure data
indicating that the initial estimated agricultural demands were too high. Adjusting
other model input parameters, including the hydraulic conductivity and storage
properties did not improve the overall match between simulated and measured

2 The rural wells shown in Figure E-1 represent both rural domestic and agricultural wells and do not
necessarily represent actual well locations, but are distributed spatially within cells of the hydrologic
model to represent the distribution of rural pumping within the Plan Area.
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groundwater levels. Therefore, agricultural pumping demands within the model
were reduced by as much as 33 percent from the initial values (starting in water
year 1982), which resulted in improved calibration of the model. Figure E-3 shows
a comparison of the initial and final estimates for rural groundwater pumping
(comprised of both rural domestic and agricultural groundwater demands) within
the Plan Area.

The resulting final estimated agricultural groundwater demands ranged from 4,900
afy to 21,400 afy, as shown in Figure E-2 and on average represented approximately
32% of the total pumping from the Plan Area between 1975 and 2010 (12,600 afy).
Applying the final annual agricultural groundwater demands to the areas of
irrigated agriculture for the various land use datasets results in irrigation rates that
average approximately 9 inches per year for all agricultural crop types.
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APPENDIX F

Summary of Existing Groundwater-Level
Monitoring Well Information



Table F-1. Summary of Existing Groundwater-Level Monitoring Wells

Santa Rosa Plain Watershed

SRP_ID Well Type Program Well Depth Category
1 Private CASGEM <200
2 Private CASGEM <200
3 Private CASGEM <200
4 Private CASGEM 200-500
5 Private CASGEM Unknown
6 Private CASGEM Unknown
7 Dedicated CASGEM Unknown
8 Dedicated CASGEM Unknown
9 Dedicated CASGEM <200
10 Dedicated CASGEM <200
11 Dedicated CASGEM <200
12 Dedicated CASGEM <200
13 Dedicated CASGEM <200
14 Dedicated CASGEM <200
15 Dedicated CASGEM <200
16 Dedicated CASGEM Unknown
17 Dedicated CASGEM Unknown
18 Dedicated CASGEM <200
19 Dedicated CASGEM <200
20 Dedicated CASGEM 200-500
21 Dedicated CASGEM <200
22 Dedicated CASGEM <200
23 Dedicated CASGEM <200
24 Dedicated CASGEM <200
25 Dedicated CASGEM 200-500
26 Dedicated CASGEM 200-500
27 Dedicated CASGEM <200
28 Dedicated CASGEM Unknown
29 Dedicated CASGEM Unknown
30 Dedicated CASGEM Unknown
31 Inactive Municipal CASGEM Unknown
32 Inactive Municipal CASGEM >500
33 Inactive Municipal CASGEM 200-500
34 Inactive Municipal CASGEM >500
35 Inactive Municipal CASGEM 200-500
36 Inactive Municipal CASGEM Unknown
37 Private DWR Unknown
38 Private DWR Unknown
39 Private DWR <200
40 Private DWR <200




41 Private DWR <200
42 Private DWR <200
43 Private DWR >500
44 Private DWR <200
45 Private DWR <200
46 Private DWR 200-500
47 Private DWR 200-500
48 Private DWR <200
49 Private DWR <200
50 Private DWR 200-500
51 Private DWR 200-500
52 Private DWR <200
53 Private DWR 200-500
54 Private DWR <200
55 Private DWR <200
56 Private DWR <200
57 Private DWR <200
58 Private DWR <200
59 Private DWR <200
60 Private DWR <200
61 Private DWR Unknown
62 Private DWR Unknown
63 Private DWR Unknown
64 Public Supply PRMD Unknown
65 Public Supply PRMD Unknown
66 Public Supply PRMD Unknown
67 Public Supply PRMD Unknown
68 Public Supply PRMD Unknown
69 Public Supply PRMD Unknown
70 Public Supply PRMD Unknown
71 Public Supply PRMD 200-500
72 Public Supply PRMD 200-500
73 Public Supply PRMD 200-500




APPENDIX G

Monitoring Protocols



Standard Operating Procedure
Groundwater Level Data Collection



PROCEDURES FOR GROUNDWATER-LEVEL MEASUREMENTS
CALIFORNIA GROUNDWATER ELEVATION MONITORING PROGRAM
SELECT SONOMA COUNTY BASINS AND SUBBASINS

The purpose of these Procedures are to set guidelines for the determination of the depth to
groundwater in wells incorporated into the California Statewide Groundwater Elevation
Monitoring (CASGEM) program for which either the Sonoma County Water Agency or County
of Sonoma Permit and Resource Management Department serve as the Monitoring Entity. The
wells incorporated into the CASGEM program include a combination of private water-supply
wells, inactive public water-supply wells, and dedicated monitoring wells (or piezometers).
These standard operating procedures may be varied or changed as required, dependent on site
conditions, and equipment limitations. In all instances, the actual procedures employed should be
documented and described on the field form.

Data Gathering for New Well

1) General Information. General information, such as well site address, owner’s contact
information, clear notes regarding the location of the well (particularly for properties
containing more than one well) should be recorded on a well information form and
maintained in a project file.

2) GPS coordinates for latitude and longitude of well. Determine well owner’s preference for
reporting of latitude and longitude of the well location and select location for obtaining GPS
coordinates. CASGEM Program requirements allow for the reported latitude and longitude
to be within 1,000 feet of the actual well location. Utilize a hand-held GPS unit for recording
the latitude and longitude referenced to the North American Datum of 1983.

3) Ground Surface Elevation. The ground surface elevation at the wellhead referenced to the
North American Vertical Datum of 1983 will be obtained by either: (1) surveying to a
benchmark; (2) using a USGS 7.5’ topographic quadrangle map; or (3) using a digital
elevation model. The location chosen for the vertical elevation should represent the average
elevation of the ground around the wellhead.

4) Reference Point. The reference point is the point where groundwater-level measurements are
recorded from and is typically either at the access plug on the well casing lid (for water
supply wells) or at the top of the casing (for dedicated monitoring wells). A detailed
description and/or photograph of the measurement reference point should be documented on
a well information form.

Field Preparation

1) Determine the number of measurements needed, the methods to be employed, and the
equipment and supplies needed.

2) Sanitize or pre-clean equipment, and ensure that it is in working order.

3) Coordinate schedule with well owners and staff, if appropriate. Arrange for a measurement
time when the well is least likely to have been recently pumping.



4) If this is an initial visit, conduct a well information inventory, obtain well log and

construction information if available, plan to identify and photograph measurement reference
point, and measure distance from measurement reference point to ground surface.

5) Identify site information and documentation required and measurement locations.

Field Procedures

Procedures for measuring groundwater levels are as follows:

1)

2)

3)
4)

5)
6)

7)
8)
9)
10)

Ensure the pump is not currently operating. If the well is pumping either do not take a
measurement and record QA/QC code 1 on the field form or contact well owner and have
well shut off, if feasible, and take measurement after groundwater level has returned to
static levels;

Remove well cap or plug, note well ID, time of day, and date on the groundwater level
data form.

Place groundwater-level measuring device into the well.

For electrical tapes record the distance from the water surface, as determined by the audio
signal or meter, to the reference measuring point and record. For sonic meter record the
level displayed on the LED readout.

Wait for several minutes and repeat the measurement.

Repeat measurements consistently going up or down: if measurements are going up,
ideally take measurements until the level stabilizes within 0.1 feet; otherwise note the
measurements as questionable. If going down then note “questionable.”

If known, note the time since the well was last pumping.

Remove all downhole equipment, and replace well plug or cap.

Clean and rinse all downhole equipment and store for transport to the next well.

Note any changes in the well condition since the previous measurement (e.g., new
reference point, new well enclosure, etc.)

Quality Assurance/Quality Control

The following general quality assurance/quality control (QA/QC) procedures apply:

1)
2)

3)

4)

Document measurements, notes and QA/QC codes on the groundwater level data forms
or field notebook.

Operate instruments in accordance with operating instructions as supplied by the
manufacturer, unless otherwise specified.

Each well should be tested at least twice in order to compare results. If results do not
agree to within 0.1 feet, a third measurement should be taken and the readings averaged.
Consistent failure of consecutive readings to agree suggests that levels are changing
because of one or more conditions as indicated in Section 1, and should be noted on the
field form.

Results should be compared to historical measurements while in the field and significant
discrepancies noted and resolved, if possible.



5) Wells for which no measurements or questionable measurements are obtained should
have the codes entered on the field form as follows:

No Measurement Questionable Measurement

0 Discontinued 0 Caved or deepened

1 Pumping 1 Pumping

2 Pumphouse locked 2 Nearby pump operating

3 Probe/tape hung up 3 Casing leaking or wet

4 Can’t get probe/tape in casing 4 Pumped recently (if known,
note time since pump shut off)

5 Unable to locate well 5 Air or pressure gauge
measurement

6 Well destroyed 6 Other

7 Special 7 Recharge operation at or
nearby well

8 Casing leaking or wet 8 Oil in casing

9 Temporarily inaccessible

D Dry well

F Flowing well

6) Upon return from the field, appropriate corrective actions need to be communicated and
completed prior to the next survey event.

7) All data entered into electronic spreadsheet or database should be double-keyed or hard
copy printed and proofed by a second person.

8) Questionable wells or measurements noted during data compilation need to result in
corrective actions, if applicable.

Sanitary Practices for Equipment

The water level measurement equipment should be handled carefully, both when transporting the
equipment and when using the equipment to take water level measurements. In effect, only the
water level measurement probe end should come in contact with the well water.

The water level measurement equipment should be kept and maintained clean by preventive and

standard cleaning measures including:

¢ Placing the equipment in a clean space for storage and during transport to avoid contact with
dirty surfaces

e Ata minimum, cleaning the probe at the end of the tape with an appropriate cleaning agent at
the beginning of field activities, whenever the probe appears dirty, and at the end of the
measurement round

¢ Inspecting the probe tape carefully before and after each water measurement for any foreign
materials.



In between each water level measurement, the probe should be carefully inspected. If the probe
appears dirty at all or appears to have foreign material on it, the probe should be properly
cleaned. If the probe appears clean, at a minimum the probe should be disinfected.

The sanitary practices outlined above should be considered as guidance only. Please note that
this guidance only pertains to placing temporary water level monitoring equipment in a well.
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DPH Guidelines for Water Quality Sampling
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22, California Code of Regulations, and endeavors to reflect sampling requirements up to
" and including Phases Il and V of the Safe Drinking Water Act.

Although sampling, container, preservative and transportation requirements are

universally applicable, this manual specifically outlines these steps for samples taken for
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Health Services.
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SAMPLING

Sampling or sample collection is the process of collecting a portion of the environmental
medium (such as water) so that the amount collected is representative of the material being
sampled. Not all aspects of sampling can be covered in their entirety here. Bowever there
are several documents available from standard setting agencies that deal with the subject
in detail. Here we have excerpted some information that is central to this activity from
Standard Methods for the Examination of Water and Wastewater, 18th edition, 1992.

A. Sampling Objective

“The objective of sampling is to collect a portion of material small enough in volume
to be transported conveniently and handled in the laboratory while still accurately
representing the material being sampled. This objective implies that the relative
proportions or concentrations of all pertinent components will be the same in the
samples as in the materials being sampled, and that the sample will be handled in such
a way that no significant changes in composition occur before the tests are made.

«A sample may be presented to the laboratory for specific determinations with the
collector taking responsibility for its validity. Often, in water and wastewater work,
the laboratory conducts or prescribes the sampling program, which is determined in
consultation with the user of the test results. Such consultation is essential to insure
selecting samples and analytical: methods that provide a true basis for answering the

questions that prompted the sampling.

“The sampling program defines the portion of the whole to which the test results
apply. Account must be taken of the variability of the whole with respect to time,
area, depth, and in some cases, rate of flow.

B. General Precautions

“Obtain a sample that meets the requirements of the sampling program and handle it
in such a way that it does not deteriorate or become contaminated before it reaches
the laboratory. Before filling, rinse sample bottle out two or three times with the
water being collected, unless the botile contains 2 preservative or dechlorinating agent.
Depending on determinations to be performed, fill container full (most organics
determinations) or leave space for aeration, mixing, etc. (microbiological analyses).
For samples that will be shipped, preferably leave an air space of about 1% of the

container capacity to allow for thermal expansion.

“Sample carefully to -insure that analytical results represent the actual sample
composition. Important factors affecting results are the presence of suspended matter
or turbidity, the method chosen for its removal, and the physical and chemical changes
brought about by storage or aseration. Particular care is required when processing
(grinding, blending, sieving, filtering) samples to be analyzed for trace constituents,
especially metals and organic compounds. Some determinations, particularly of lead,
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can be invalidated by contamination from such processing. Treat each sample
individually with regard to the substances to be determined, the amount and nature of
turbidity present, and other conditions that may influence the results.

“It is impractical to give directions covering all conditions, and the choice of
technique for collecting a homogeneous sample must be left to the professional’s

judgment.

“Make a record of every sample collected and identify every bottle, preferably by
attaching an appropriately inscribed tag or label. Record sufficient information to
provide positive sample identification at a later date, including the name of the sample
collector, the date, hour, and exact location, the water temperature, and any other data
that may be needed for correlation, such as weather conditions, water level, stream
flow, post-sampling handling, etc. Provide space on the label for the initials of those
assumning sample custody and for the time and date of transfer. Fix sampling points
by detailed description, by maps, or with the aid of stakes, buoys, or landmarks in a
mpanner that will permit their identification by other persons without reliance on

memory or personal guidance.

“Before collecting samples from distribution systems, flush lines sufficiently to insure
that the sample is representative of the supply, taking into account the diameter and
length of the pipe to be flushed and the velocity of flow.

“Collect samples from wells only after the well has been pumped sufficiently to insure
that the sample represents the groundwater SOUrce. Sometimes it will be necessary to
pump at a specified rate to achieve a characteristic drawdown, if this determines the
zones from which the well is supplied. Record pumping rate and drawdown.

“When samples are collected from 2 river or stream, observed results may vary with
depth, stream flow, and distance from shore and from one shore to the other. If
equipment is available, take an “integrated” sample from top fo bottom in the middie
of the stream or from side to side at mid depth, in such a way that the sample is

integrated according to flow. If only a grab or catch sample can be collected, take it
in the middle of the stream and at mid-depth.

«]_akes and reservoirs are subject to considerable variations from normal causes such
as seasonal stratification, rainfall, runoff, and wind. Choose location, depth, and
frequency of sampling depending on local conditions and the purpose of the

investigation. Avoid surface scurmn.

«Use only representative samples (or those conforming 1o 2 sampling program) for
examination. The great variety of conditions under which collections must be made
makes it impossible to prescribe a fixed procedure. In general, take into account tests
or analyses to be made and the purpose for which the results are needed.




Types of Samples

Grab or catch samples:

“Strictly speaking, a sample collected at a particular time and place can represent only
the composition of the source at that time and place. However, when a source is
known to be fairly constant in composition over a considerable period of time or over
substantial distances in all directions, then the sample may be said to represent a
longer time period or 8 larger volume, or both, than the specified point at which it
was collected. In such circumstances, some SOUrces may be represented quite well by

single grab samples.

“When a source is known to vary with time, grab samples collected at suitable
intervals and analyzed separately can document the extent, frequency, and duration
of these variations. Choose sampling intervals on the basis of the frequency with
which changes may be expected, which may vary from as little as 5 minutes to as long

as 1 hour or more.

“When the source composition varies in space rather than time, collect samples from
appropriate locations.

“Use great care in sampling wastewater sludges, studge banks, and muds. No definite
procedure can be given, but take every possible precaution to obtain a representative
sample or one conforming to a sampling program.

Composite samples:

«Jn most cases, the term “composite sample” refers to a mixture of grab samples
collected at the same sampling point at different times. Sometimes the term “time-
composite” is used to distinguish this type of sample from others. Time-composite
samples are most useful for observing average calculations that will be used, for
example, in calculating the loading or the efficiency of a wastewater treatment plant.
As an alternative to the separate analysis of a large number of samples, followed by
computation of average and total results, composite samples represent 2 substantial

saving in laboratory effort and expense.

«To evaluate the effects of special, variable, or irregular discharges and operations,
collect composite samples representing the period during which such discharges occur.

“For determining components or characteristics subject to significant and unavoidable
changes on storage, do not use composite samples. Make such determinations on
individual samples as soon as possible after collection and preferably at the sampling
point. Use time-composite samples only for determining components that can be
demonstrated to remain unchanged under the conditions of sample collection and

preservation.
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“If preservatives are used, add them to the sample bottle initially so that all portions
of the composite are preserved as soon as collected. Analysis of individual samples

sometimes may be necessary.

«It is desirable, and often essential, to combine individual samples in volumes

proportional to flow. A final sample volume of 2 to 3 L is sufficient for sewage,
effluents, and wastes.

« Automatic sampling devices are available; however, do not use them unless: the
sample is preserved as described below, Clean sampling devices, including bottles,
daily to eliminate biological growths and other deposits.

Integrated samples:

“For certain purposes, the information needed is provided best by analyzing mixtures
of grab samples collected from different points simultaneously, or as nearly so as
possible. Such mixtures sometimes are called integrated samples. An example of the
need for such sampling occurs in a river or stream that varies in composition across
its width and depth. To evaluate average composition or total loading, use a mixture
of samples representing various points in the cross-section, in proportion to their

relative flows.

«Both natural and artificial lakes show variations of composition with both depth and
horizontal location. However, under many conditions, neither total nor average results
are especially significant, local variations are more important. In such cases, examine
samples separately rather than integrate them.

“Preparation of integrated samples usually requires special equipment to collect a
sample from a known depth without contaminating it with overlying water. Knowledge
of the volume, movement, and composition of the various parts of the water being
sampled usually is required. Therefore, collecting integrated samples is a complicated
and specialized process that cannot be described in detail.

Methods of Sampling

Manual sampling:

“Manual sampling involves no equipment but may be unduly costly and time-
consuming for routine or large-scale sampling programs.

Automatic sampling:

« Automatic samplers are being used increasingly. They are effective and reliable and
can increase significantly the frequency of sampling. Various devices are available but
no one sampler is universally ideal. Consult manufacturer’s specifications to select the

sampler best suited to the need.




Quantity

“Collect a 2-L sample for most physical and chemical analyses. For certain
determinations, larger samples may be necessary. Do not use the same sample for
chemical, (organic and inorganic) bacteriological, and microscopic examinations
because methods of collecting and handling are different.

Preservation

“Complete and unequivocal preservation of samples, whether domestic wastewater,
industrial wastes, or natural waters, is a practical impossibility. Regardless of the
sample nature, complete stability for every constituent can never be achieved. At best,
preservation techniques only retard chemical and biological changes that inevitably
continue after sample collection.

Nature of Sample Changes:

«Some determinations are more likely than others to be affected by sample storage
before analysis. Certain cations are subject to loss by adsorption on, or ion exchange

with, the walls of glass containers.

“Temperature changes quickly; pH may change significantly, in a matter of minutes
dissolved gases (oxygen, carbon dioxide) may be lost. Determine temperature, pH,

and dissolved gases in the ﬁeld.__.

“Iron and manganese are readily soluble in their lower oxidation states but relatively
insoluble in their higher oxidation states; therefore, these cations may precipitate out

* or they may dissoive from a sediment, depending upon the redox potential of the

sample. Microbiological activity may be responsible for changes in the nitrate-nitrite-
ammonia content, for decreases in phenol concentration and BOD, or for reducing
sulfate to sulfide. Residual chiorine is reduced to chloride. Sulfide, sulfite, ferrous
iron, iodine, and cyanide may be lost through oxidation. Color, odor, and turbidity
may increase, decrease, or change in quality. Sodium, silica, and boron may be
leached from the glass container. Hexavalent chromium may be reduced to chromic

ion.

“Biological changes taking place in a sample may change the oxidation state of some
constituents. Soluble constituents may be converted to organically bound materials in
cell structures, or cell lysis may result in release of cellular material into solution. The
well-known nitrogen and phosphorus cycles are examples of biological influences on

sample composition.

“The foregoing discussion is by no means exhaustive and comprehensive. Clearly, it
is impossible to prescribe absolute rules for preventing all possible changes.
Additional advice will be found in the discussions under individual determinations, but
to a large degree the dependability of an analytical determination rests on the
experience and good judgment of the person collecting the sample.

IPRE———tE SRS N




Time interval between collection and analysis:

“In general, the shorter the time that elapses between collection of a sample and its
analysis, the more reliable will be the analytical results. Changes caused by growth
of microorganisms are greatly retarded by keeping the sample in the dark and at a
temperature. When the interval between sample collection and analysis is long enough
to produce changes in either the concentration or the physical state of the constituent
to be measured, follow the preservation practices given.

«Record time elapsed between sampling and analysis, and which preservative, if.any,
was added.”

Preservation methods:

Sample preservation is difficult because almost all preservatives interfere with some
of the tests. Immediate analysis is ideal. Storage at low temperature (4°C) is perhaps
the best way to preserve most samples until the next day. Use chemical preservatives
only when they are shown not to interfere with the analysis being made. When they
are used, add them to the sample bottle initially so that all sample portions are
preserved as soon as collected.

“Methods of preservation are relatively limited and are intended generally to retard
biological action, retard hydrolysis of chemical compounds and complexes, and reduce

volatility of constituents.

«preservation methods are limited to pH control, chemical addition, the use of amber
and opague bottles, refrigeration, and freezing. "

“Clearly it is impossible to prescribe absolute rules for the preventing of all possible
changes. Additional advice will be found in the discussions under individual
determinations, but to a large degree the dependability of analytical determination rests
on the experience and good judgment of the person collecting the sample.”
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SAMPLE CONTAINERS AVAILABLE FROM THE LABORATORY

The proper sample container along with preservative (when applicable) should be chosen
for each parameter. Table I provides the sample container types and volumes for most of

the required tests.

Table 1I lists the containers for each parameter and the preservatives in each.

ANALYSIS REQUEST FORMS AVAILABLE FROM THE LABORATORIES

Each sample submitted to the laboratory must be accompanied with a Request for Sample
Analysis. The table below identifies these forms:

Northern Section:

LAB-808 (7/92) Request for Sample Analysis (General and Inorganic)
LAB-809 (7/92) Request for Sample Analysis (Organic)
LAB-803 (12/92) Request for Sample Analysis (Radiological)

LAB-N-807 (8/93) - Microbiological Determinations

LAB-801 {6/91) Shellfish Determinations

Southern Section:

SRLform26 (9/22/94)  Analysis Request Form (All analyses)

The sample collector must complete all pertinent information in the above forms. If the
information is not complete, sample analysis cannot begin and may warrant recollection of
the samples. Laboratories have listed the tests they perform only to help the sample
collectors recall what the testing parameters are. Request only those tests that are essential
for the particular objective. Selecting all tests within a category will not automatically result
in their analyses. When questions remain, the laboratories will call sample collectors to

verify analytical requests prior [0 analysis.

'If chain-of-custody is required, the sample collecior must initiate the process in the field

at the time of sample collection.
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California State Department of Health Services
Division of Drinking Water and Environmentsal Management—SRLEB

- -

gend: Full = Full bottle GuG2 = Gl or G2
: “onstituent Type of | Required Volume Constituent Type of | Required Velume
l Bottle {mL) Bottle {mL)
mmonia-Nitrogen N 200 PCBs E ' Full
oD G2 Full Pesticides | E Full
OD (for seed) Collect Gt 100 Petroleum HC (TPH) H Full
efore chlorination
pH Gl/G2 25
_BNA E Full Phenol P Fuil
Joron (B) G1/G2 50 Phenols, chlorinated " E Fult
L prEX VINT Two full vials | Phosphate, ortho M 100 E
alcium (Ca) Gl1/G2 200 Phosphate, total M 200
G1/G2 200 Potassium (K) G1/G2 50 i
N 100 Radiochemical 2 x G2 Full
Gl 100 Residual chiorine R 200
Fuli Settieable matter G2 1000
'Two full vials | Sodium (Na) Gl/G? 50 '
Gl ‘ 25 Specific conductance GU/G2 200
G2 Full Sulfate G1/G2 50 [
GL/G2 200 Sulfide s 50 L
E Full Suspended solids G1/G2 200 o
G1/G2 50 - DS GI/G2 200
N 200 Total alkalinity GI/G2 200
including: i
Gl/G2 50 Bicarbonate
Carbonate
Gl/G2 50 Hydroxide
M 200 Toial nitrogen N Fuil
PNitrate, Nitrate-N N 50 "Trace eiements T, Full
| -Nitrite, Nitrite-N N 50 Turbidity G1/G2 50
MOdor D Full Volatiles
' {Non-chlorinated) A Two full vials
YOl & Grease 0 1000 ,
.Organic Nitrogen N 200 - Volatiles (Chlorinated) VT Two full vials
For solid samples such as soils, sediments and sludges, collect the sample in one container (bottie type: W) for any type of analyses.

l Table 1
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l‘ * California State Department of Health Services
\ Division of Drinking Water and Environmental Management—SRLB 9
INFORMATION ON USING THE SAMPLE CONTAINERS
?'l samples must be kept cool after sampling except for Trace Elements. Do not rinse the sample boitles before use.
r Bottie Type To be used in sampling for: Preservative added:
.‘ B Microbiological tests ' Sodium thiosulfate
g ) C Cyanide Sodium hydroxide
D Odor None
i E Extractables such as: BNA, EDB/DBCP, Herbicides, PCBs, None
: pesticides (solvent washed)
G 1 (pint) | (For general use) BOD, Boron, Color, General Mineral, None

\G 2 (% gallon) | Hexavalent Chromium, Settleable Solids, Specific Conductance,
Sulfite, Suspended Solids, Turbidity.

E H Petroleumn Hydrocarbons Sulfuric acid
. M MBAS and Phosphate None {HC! acid washed)
Nitrogens: Ammonia & Kjeldahl Nitrogen, Nitrate, Nitrite, Sulfuric acid
Organic Nitrogen, Total Nitrogen, COD
Oil & Grease Sulfuric acid
Phenol Sulfuric acid
Residual Chlorine (put in 200 mL only) PAO and acetate buffer
Sulfide (only} . Zinc acetate and sodium hydroxide
Trace Elements ‘ Nitric acid (big)
Take two, one big and ope small. None (small)
j VOC for non-chlorinated water. Two vials for each sample site. None (heated)
: vT VOC for chlorinated water. Take two vials for each sample site. {heated); Sodium thiosulfate
‘ w Solid wastes: soil, sediments, sludge None

__Eor other types of analyses, please contact the 1aboratory.

‘Weneral Mineral includes:
Total Alkalinity (Bicarbonate, Carbonate, Hydroxide), Calcium, Chloride, Fluoride, Total Hardness, Iron, Magnesium,

!’A Manganese, Nitrate, pH, Potassium, Sodium, Sulfate, Specific Conductance and TDS.

ce Elements include: :
Arsenic (As), Cadmium (Cd), Chromium (Cn), Copper (Cu), Lead (Pb), Mercury (Hg), Nickel (Ni), Selenium (Se),

m silver (Ag), Zinc (Zn).
‘Heavy Metals include:
. Arsenic (As), Barium (B2), Cadmium (Cd), Chromium (Cr), Lead (Pb), Mercury (Hg), Selenium (Se), Silver (Ag).

Picase avoid submitting samples for: Microbiological tests on Thursday and Friday.
I Residual Chlorine  on Friday {after 12:00 noon).
Please submit samples for: BOD by appointment only.

If you know in advance that the samples contain high level of toxic or dangerous compounds e.g., cyanide, sulfide, etc.,
please note on Analysis Request Form under “Waming”

1es:

!zuorm]-quzm Table 11
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IV. BIOLOGICAL SAMPLES AND DETERMINATIONS

Before collecting large numbers of samples, or for more information, communicate with
the laboratory. In northern California, call Ray Bryant at (510} 540-2077 or Dr. Daniel C.
Mills at (510) 540-2172 in the Microbial Diseases Laboratory. The laboratory’s general
number is (510) 540-2242. In southern California, call Bill Steeber in the Sanitation and
Radiation Laboratory (South) at (213) 580-5739 or (213) 580-5795.

A.

Coliform Group

Sample Bottle

The laboratory can provide prenumbered sterile four (4) oz. wide-mouth contéincrs
containing enough sodium thiosulfate to give a concentration of 100 mg/L of sample.

Collection of Samples

Care must be used to protect the sample from contamination. Permit only the water
sample to contact the inside of the bottle and the bottle cap.

DO NQOT RINSE OUT BOTTLE PRIOR TO FILLING.

To collect a sample other than from a tap, hold jar near the bottom, remove bottle
cap; plunge jar mouth downward, to an appropriate depth moving hand and jar in a
wide arc away from the body. If the water being sampled is flowing, direct the mouth

of the jar against the flow.

To collect a sample from a tap, select a tap in frequent use and run the water for 2-3
minutes or until temperature has stabilized before filling the bottle. Avoid leaky taps
since water flowing over the external surface of the tap may contaminate the sample.

About 1/4 to 1/2 inch of air space should be left above the sample.

Sample Identity:

Identify samples by filling out the report forms (Form LAB-807 (8-93)). Request
dilutions and tubes per dilution required. Use same sample request form for
determination of total coliform, fecal coliform (EC), fecal enterococci, and standard
plate count. If fecal streptococci is requested, check appropriate box on slip and write

in fecal strep.
Sample Transportation and Storage

Examine samples as soon as possible after collection. Not more than 30 hours may
elapse between sampling and analysis. Thirty hours is acceptable for samples mailed
from treatment systems; otherwise, 6 hours are specified in EPA’s Microbiological

Methods.
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Keep samples at 1-4°C during storage, but do not freeze. Use reusable freezing gels
in portable insulated box for cooling and shipping. Avoid using ice or dry ice.

Schedule sample collection with delivery services t0 minimize delays. Do not send
samples by U.S. Mail without refrigeration.

Standard (Heterotrophic) Plate Count

Collect samples using same procedure and containers as for the coliform
determination.

Not more than 6 hours may elapse between sampling and analysis.
Sewage-Swab Samples (for Salmonella) by Prior Arrangement with EMBS-MDL
Sampling Materials '

» Bagged sterile swab with attached string.
e Sterile 8 oz bottle for transportation of swab.

Collection of Samples

Take care to protect the swab and the samples from contamination. Prepare sampling

site for the swab; carefully remove the swab from the bag touching only the free end
of the string, insert the swab into the flowing sewage, and securely fasten the free end
of the string. After an appropriate period of time (1-5 days), carefully remove the
swab from the sewage and place it in the sterile bottle.

Sample Transportation

With minimum delay ship directly to the Environmental Microbial Diseases Section -
Microbial Diseases Laboratory (EMDS-MDL) in Berkeley. Refrigerate the sample in
transit. (See IV.A above: Sample Transporiation and Storage.)

Giardia and Cryptosporidium Samples -

Large volume (400-4000 liters) sampling of water sources is required to achieve
acceptable sensitivity for the detection of these parasites. Water is filtered through the
1 micron pore size cartridge filter using motorized or hand-driven pump.

Sample Size

Consult the EMDS-MDL for guidance in determining the volume of water to filter.

Submit the entire filter cartridge and water remaining in the filter housing in a clean, -
sturdy plastic bag. Store samples refrigerated until examined, usually within 72 hours.

11
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Shelifish Samples for Bacteriological Analysis

Samples of shell stock and shucked but unfrozen shellfish must be examined within
6 hours after collection. Store frozen samples at less than 10°C, but never exceed 24

hours.

Shell stock samples should be collected in clean, dry containers. Provide 10-12
shellfish or a minimurm weight of about 200 g of meat and shell liquor.

Shucked shellfish are preferably collected in the final container for retail sale.

Samples for Marine Biotoxin Analysis

Examine shelifish as soon as possible after collection. Shell stock may be collected in
clean, plastic bags providing at least 150 g of meat. Shucked shellfish may be
collected in the final container for retail sale.

Samples which cannot be analyzed promptly should be shucked, drained for 5 minutes
and frozen. At least 15 to 20 individuals (150 g of meat) should be collected per
sample. Analyses are made only in the EMDS-MDL in Berkeley. :

See attachment 1 for more information on sampling.

Iron Bacteria

Any wide mouth bottle is suitable. The bottle need not be sterile. In collecting the
sample include a significant amount of iron-containing slime. Use no preservative.
The sample should be held no longer than 2 days.

Plankton

Sampling for plankton requires proper equipment and training. This is activity
routinely performed by the Shellfish Biotoxin Section of the Environmental
Management Branch. If you need information or assistance for plankton sampling

contact that section.

12
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GENERAL AND INORGANIC CHEMICAL DETERMINATIONS

Prior to collecting large numbers of samples, or unusual samples, make arrangements with
the laboratory. Submit sufficient sample using appropriate containers for the test. Table I
on page 8 summarizes containers and sample volumes for many common analytes. To
conserve space, the table and the section below list only the most common analytes. The
laboratory can answer questions about others.

Do not rinse sample bottles containing preservative—simply fill them. Completely and
correctly fill in the “Request for Sample Analysis” forms, specifying the analyses desired.
For further information about the analyses please contact Ms. Tina Parangalan (SRLB-
North) at (510) 540-2751 or 2201, or Mr. Bill Steeber (SRLB-South) at (213) 580-5739.

Acidity and Alkalinity

Completely fill a 500 mL plastic (G1) bottle. Have the analysis done as soon as possible,

- preferably within one day after sample collection. Refrigerate sample during storage.

Aluminum

Collect 500 mL in a plastic bottle and analyze within 1 day. X the analysis is to be for
soluble aluminum, filter the sample in the field through a membrane filter (0.45 pm pore
diameter) and submit the filtrate for analysis.

Biochemical Oxygen Demand 5 days (BODY
Because of rapid changes in the BOD, arrange for analysis the day the sample is collected.

Collect 1/2 gallon in a (G2) plastic bottle, keep refrigerated, and do not add any
preservatives. Indicate the expected BOD range in completing the report form.

Boron
Collect sample in 500 mL plastic (G1) bottles.
Carbon, Organic and/or Inorganic

Collect sample in 4 0z organic free glass bottle. Keep cool and analyze as soon as possible.

Chemical Oxygen Demand (COD)

The analysis should be made within seven days of collection and preservation. Use an N
bottle, which already contains sulfuric acid as a preservative. Alternatively, samples shouid
be refrigerated or may be preserved by acidifying with H,SO, to pH 2.
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Chlorine, Residual

If the laboratory will apalyze the sample, collect in an R bottle, ice it, and submit it as
soon as possible. Alternatively, analyze residual chlorine in the field, using field kits
provided by the laboratory.

Chlorophyll

Collect sample in 500 mL plastic bottle. Submit to lab as soon after sampling as possible.

Chromium

New 500 mL plastic bottles should preferably be used to collect samples. This will
minimize adsorption of the chromium on the surface. If hexavalent chromium is to be
determined, the sample must be refrigerated and analyzed within 24 hours after collection.
For total chromium, collect sample in 500 mL plastic bottle containing 0.8 mL reagent

grade or higher purity HNO;.
Color

Collect samples in 500 mL glass bottles and refrigerate at 4°C. Determination must be
made within one day.

Cyanide

Cyanides are very unstable and should be analyzed as soon after sample collection as
possible. Fill one (1) liter or larger plastic sample bottle completely, and if irmmediate
analysis is not possible, preserve the sample by adding NaOH to raise the pH to 12 or
more. (Usually 10 mL or 50% NaOH per 500 m! sample). A C bottle is available, which
already contains the preservative.

Fluorescein (or Other Dye Tracers)

Coliect in solvent-washed 500 mL glass bottle. Refrigerate and analyze on the same day
as collected. A sample of the dye used should be submitted along with a sample of

untreated water.

General Mineral Analysis: total dissolved solids, hardness, alkalinity, calcium,
magnesium, iron, manganese, sodium, potassium, chloride, sulfate, fivoride,
nitrate, pH and specific conductivity (as part of QC)

Collect ¥ gallon in a glass or plastic container (G2 bottle). Refrigerate and deliver to the
laboratory as soon as possible or within 3 days. To sample for individual analytes in the
group which are not covered specially in this section, use a plastic bottle without
preservative (G1 or G2). Observe the volume requirements listed in Table 1 (page 8) to
ensure there is sufficient sample for all analytes. i

14
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Manganese

Because manganese is adsorbed on glass, delays between sampling and analysis should be
eliminated. Collect sample in 500 mL plastic bottle, and add Suprapur® HNO, to pH 2.
Preferably, use the T bottles, and sample as for metals, described below.

MBAS (Methylene Blue Active Substances) - Detergents

Collect sample in an M bottle, which has no preservatives, but has been specially cleaned.
It is necessary to use a glass container of at least 500 ml capacity. Cool to 4°C.

Metals

The laboratory is capable of analyzing for a wide spectrum of metals. If requesting only
metal analysis, the general procedure s to submit swo containers. The actual analysis for
metals will be done on the liquid in the T bottle, which contains nitric acid preservative.
The smaller t bottle contains 0o preservative, and enables the analyst to evaluate the water

for quality control purposes.
Metals, Heavy (Cobalt, Molybdenum, Titanium, Vanadium)

Serious errors can be introduced during sampling and storage. Allow samples to contact

only acid-washed plastic. Collect sample in two T bottles (one large and one small). The
large bottle contains nitric acid preservative. It is permissible to take sample in 500 mL

plastic bottle and add 0.8 mL Suprapur® HNO;.

Metals, Trace (Arsenic, Antimony, Barium, Beryllium, Cadmium, Copper, Iron,
Lead, Nickel, Thallium, Zinc)

Sample collection is the same as the prior paragraph.
Nitroge.n: Amumonia, Nitrate, Nitrite, and Organic Nitrogen

The form in which nitrdgen appears can be changed by biological activity. Collect in an
N bottle, which contains sulfuric acid preservative. Transport or SIOre as close to 0°C as
possible. Alternatively collect in a 1/2 gallon plastic bottle and add 1 mL concentrated

H,S0,/L.
Odor (and Taste)

Collect sample by completely filling a clean and odor free 1 liter glass bottle (D bottle).
Refrigerate. Analyze on the day collected.
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Oil & Grease

Collect in an O bottle, which contains sulfuric acid preservative. Refrigerate and submit
as soon as possible to the laboratory. Sludge samples may be preserved with 1 mL
concentrated H,SO, per 80 g of sludge. Acidified samples may be stored for 3 weeks under

refrigeration.

Oxygen, Dissolved

Collect sample with minimal aeration. Completely fill the BOD bottle. Analyze in the field
using kit appropriately calibrated according to manufacturer instructions. If the laboratory
will do the analysis, the sample should be submitted without delay.

pH

Bring a refrigerated sample back to laboratory as soon as possible after collection; If
possible make pH measurements in the field using pH meters available from the laboratory.

Phenol

Collect in P bottle, which contains sulfuric acid as a preservative. Cool the sample to 4°C
for transport to the laboratory. If a P bottle is not available, and sampling is imperative,
use a clean glass container, cool to 4°C, and deliver immediately to the laboratory.

Phosphate

Collect sample in an M bottle, which has no preservative. If soluble phosphates are to be
differentiated, field-filter the sample through a membrane filter (0.45 pm pore diameter)

and preserve by adding 2 mL of conc. H,S0,.
Silica
Collect samples in 500 mL plastic bottles. May be kept 3 weeks under refrigeration.

Sludge and Bottom Sediments

Analyses should be made as soon as possible. If stored, preserve by adding 5 g sodium
benzoate or 1 mL concentrated H,SO, per 80 g sample. Check first with laboratory for
possible interferences and to schedule sampling. Four-oz bottles (subsection 2.1.2) are

convenient for samples of this kind.

Solids, Settlable

Coliect one half gallon in a container without preservative (G2 bottle). Cool to 4°C and
deliver to the laboratory on the same day.

16
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Solids, Suspended

Collect one half gallon in a container without prescrvativé (G2 bottle).

Sulfides

Coliect 500 mL with minimal aeration in a plastic bottle. For dissolved sulfides determine
in the field within 3 minutes of collection with a field kit suitably calibrated according to
manufacturer instructions. Total sulfide samples must be preserved, and the laboratory

provides S bottles for this purpose.

Temperature

Contact laboratory for calibrated thermometers to be used at the time of sample collection.
Determine on site.

Turbidity

If the laboratory will perform the test, take sample in a 500 mL or larger plastic bottle,
without preservative (G1 or G2 bottle), hold in the dark, and submit to the laboratory on
the same day. Turbidity may be analyzed in the field. Determine turbidity in the field using
a portable turbidimeter which the laboratory has calibrated.




'

V1. RADIOLOGICAL DETERMINATIONS

The Radiochemistry Unit of the Sanitation and Radiation Laboratories Branch-North
(SRLB-N/RCU) serves a number of different clients. These include, but are not limited to,
the Division of Drinking Water and Environmental Management (DDWEM), the Radiologic
Health Branch (RHB), and the Environmental Management Branch (EMB). Considering the
large number of programs which the laboratory supports, it is important to coordinate
sample collection to best utilize the laboratory resources. Before sampling, the collector
should contact Carolyn Wong in the laboratory at (510) 540-2209 or 2513 (8-571-2513).
The sample collection must be scheduled so samples arrive at a time when the laboratory
may accomodate them. The call also serves to request delivery of necessary sample
collection supplies and to obtain additional information.

The laboratory maintains supplies of appropriate containers for each type of analysis carried

out in this laboratory. Any supplies the collector needs can be obtained from the laboratory. -

They are sample containers, packing materials, shipping chests, labels, and Request for
Sample Analysis (Form 803) forms. '

General Procedures

Preauthorization to submit samples to the laboratory is required. All sample collection
activities must be prearranged with the laboratory, with the exception of the following

routine programs:

e Environmental samples from four nuclear power plants
» Water samples from special projects - Division of Drinking Water and Environmental

Management
e Special project environmental samples - Low Level Radioactive Waste, Office of

Radon, U.S. Department of Energy
e Performance evaluation and interlaboratory comparison study samples - U.S. EPA

e Quality assurance samples - SRL (blind, internal)
Sample collectors will wear disposable gloves to avoid sample contamination.

All tools, including trowels, forceps, etc., for manipulating samples must be either single-
use and therefore disposed of directly, or cleaned of contamination by or adequately rinsing
with detergent and deionized water and drying, and the waste disposed of properly.

Submit a Request for Sample Analysis (Form 803) with each sample. The name, address
and telephone number of the person requesting the analysis should be filled in legibly in
the appropriate box on the Request for Sample Analysis. Complete in full all of the boxes
on the form that ask for the sampling site, sample type, analyses requested, collection date

and time,

18
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If the samples were taken from a contaminated area as indicated by a survey meter, report
the survey meter measurements on the Request for Sample Analysis.

Clearly state any known hazardous components in a sample ini the comment section on the
Request for Sample Analysis. Examples of the hazardous components are medical wastes,
sewage, radioactive ore, reclaimed water, carcinogens, sharp objects, etc.

Note any preservatives added to the samples on the Request for Sample Analysis.

Do not insert the Request for Sample Analysis form in the same bag or container as the
sample. Instead, place it in a small Ziplock® bag by itself. Zip the bag closed and place in
it in the same shipping box with the sample, but not in the sample bag or container. Place
the self adhesive label with the R number, accompanying the Request for Sample analysis,

on the sample container.

If the sample contains water, put the sample in an air-tight plastic container with a screw
cap. Then place the container in a plastic bag to avoid leakage.

Tie plastic bags with twist ties, not with paper tape. Paper tape does not adhere adequately
to the plastic bags and can come apatt during transit.

Package the samples securely in a shipping box to withstand the rigor of transportation.

Since all samples may potentially end up as evidentiary material in a court of law,
documentation for chain-of-custody is important. Proper chain-of-custody must be
maintained from the time of sampling until the generation of laboratory report(s) to
adequately support chain-of-custody for litigation purposes. The U.S. Postal Service is
adequate for samples that do not require stringent chain-of-custody. If stringent chain-of-
custody is required the collector should deliver the samples directly to the laboratory.

Package_samples to be transported to meet the U.S. Department of Transportation
guidelines specified in the Code of Federal Regulations. Common carriers the samples
collectors deal with routinely may be used for sample transportation.

Ship or deliver the samples to the following address:

California State Department of Health Services

Sanitation & Radiation Laboratories - Radiochemistry Unit
2151 Berkeley Way, Room 119

Berkeley, Ca 94704-1011

The collector should call the laboratory at 510-540-2513 upon shipping the samples so that
the laboratory can track the arrival of the samples. If the samples are not received in due
time, the laboratory personnel can call the collector to apprise him of the problem. '

19
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The following table summarizes the volume requirements, preservatives and recommended
transit times for radiological analytes. The specified volumes are required for the analysis
itself and for routine quality control. The recommended transit time is the maximum time
that should elapse between sampling and submission to the laboratory. Samples that exceed
these times might not be analyzed. The laboratory may have to reject an analytical request
depending on the radionuclide sought, the decay of short half-life radionuclides and/or

sample spoilage. :

Analysis Volume Container Preservative | Recommended
Transit Time

Gross o 0.5-3.8L Plastic Conc. HNO, 3-5 days

to pH<2 .
Gross B 0.53.8L Plastic Conc. HNO, 3-5 days P

to pH<2 E
Gross a/B 0.5-3.8L Plastic Conc. HNO, 3-5 days .

to pH<2 |-
Gamma scan 3.8L Plastic Conc. HNO, 3-5 days N

to pH<2
*Hydrogen/**Carbon 500 mL Glass None 3-5 days
8.2 trontium 3.8L Plastic Conc. HNO, 3-5 days 1

to pH<2 : =
Biodine 1-3.8 L Piastic None 3 days |
26.228Radium 38L Plastic Conc. HNO, 3-5 days

to pH<2
Natural Uranium- 3.8L Plastic Conc. HNO, 3-5 days
Radiometric to pH<2
Natural Uranium- 100 mL Plastic Conc. HNO, 3-5 days
Laser Phosphorimetry _ to pH<2
Plutonium 1-3.8L Plastic Conc. HNO, 3-5 days

to pH<2
Radon 160 mi. | French square None 1 day

botties - glass

Table III
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Procedures for Water

Gross Alpha and Gross Bela Analysis

Materials

Request for Sample Analysis (Form 803)
Plastic Bottle - 1 Liter (1 Quart) with cap or
Cubitainer - 1 gallon polyethylene with cap
Nitric Acid, 70% (conc.) - analytical grade

Sample Size - 1 Liter (1 Quart), 1 liter of sample is generally enough for gross alpha
and gross beta analysis; however, if other analyses are required, a 1 gallon sample

should be submitted.

Field Preservation - Add enough nitric acid (70%, conc.) to bring the sample to pH
< 2 (2 ml nitric acid per liter is generally enough). Preserved samples may be held
for 6 months. If nitric acid is not available in the field, ship the sample to the

laboratory immediately.

Procedure - Collect a “representative” sample of the body of water under study.
Preserve as above, and label with the sample control number, location, date and time
of collection. Complete the Request for Sample Analysis (Form 803).

Tritium and Carbon-14 Analysis

Materials

e Request for Sample analysis (Form 803)
» 250 mL Boston round glass bottle, with cap

Sample Size - 250 mL

Field Preservation - Do not add any preservatives to this sample. Ship the sample to -

the laboratory immediately.

Procedure - Collect a “representative” sample of the body of water under study. Label
with the sample control number, location, date and time of collection. Complete the
Request for Sample Analysis (Form 803). A scparate sample must be collected for
tritium and carbon-14 analysis since adding nitric acid as a preservative would make

it impossible to run these analyses.
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Radon-222 Analysis

Materials

Request for Sample Analysis (Form 803) and Labels - one for each duplicate
sample set. A duplicate sample set consists of two (2) French square bottles
(A,B) taken from the same sampling bucket.

o Small plastic bucket
s Tygon® tubing with sampling adapter(s)
o 6-0z. French Square bottle with rubber-lined cap.

Sample Size - Duplicate 6-0z samples taken from the same sampling bucket.

Field Preservation - Do not add any preservatives to this sample. Ship the sample o
the laboratory immediately (The half-life of *Rn is 3.8 days). .

Procedure

Keep sample bottles cold, by making sure the ice pack is frozen and the box
containing the bottles is stored away from the sun.

Purge the system for 15 minutes to ensure collection of a water sample
representative of the aquifer. This protocol is consistent with that for VOCs
(AB 1803) and for the Division of Drinking Water and Environmental
Management (DDWEM) proposed Monitoring Regulations.

At sampling point attach a Tygon® tubing to port, faucet, tap, etc. using
appropriate adapter as necessary. Direct delivery end to the bottom of the bucket
and siowly run the water into the bucket for approximately 5 minutes. Discard
the water in the bucket at least once and allow the water to overflow during the
remainder of the sampling.

Remove the bottle cap, and with the bottle in an upright position, carefully
submerge the bottle and cap. Avoid agitating the water to minimize creation of

- pubbles. With the bottle underwater, insert the end of the tubing into the bottle

and allow the water to exchange o assure a fresh sample. Remove the tubing
and cap the bottle tightly while cap and bottle are both under water.

After removing the capped bottle from the bucket, invert the bottle and check to
see if any bubbles are present. If bubbles are present, empty the bottle and start
this sample collection procedure over. Collect at least two separate samples

DAl G mTimm

(duplicates) from the same sampling bucket.
Wipe bottles thoroughly, tape the cap with electrical tape in a clockwise direction

(the same way the Cap SCIEWS on}, and attach an identification label to each dry
bottle. Fill in the Request for Sample Analysis (Form 803) completely. Due
to the short half-life of radon (R t,, = 3.84), it s essential that the date
and time of collection be exact.
Return the samples and any empty bottles with the frozen ice pack to the
laboratory by overnight carrier.
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Gamma Analysis (for water when gross B >50 pCi/L)
\

Materials

Request for Sample Analysis (Form 803)
Plastic Bottle - 2 Liter (2 Quart) with cap or
Cubitainer - 1 galion polyethylene with cap
Nitric Acid, 70% (conc.) - analytical grade

Sample Size - 2 Liters (2 Quarts), 2 liters of sample is generally enough for gamma
analysis, however if other analyses are required, submit a 1 gallon sample.

Field Preservation - Add enough nitric acid (70%, conc.) to bring the sampie to pH
< 2 (2 ml nitric acid per liter is generally enough). Preserved samples may be held
for 6 months. If nitric acid is not available in the field, ship the sample to the

laboratory immediately.

Procedure - Collect a “representative” sample of the body of water under study.
Preserve as above, and label with the sample control number, location, date and time
of collection. Complete the Request for Sample Analysis (Form 803).

Rédiachemical Analysis (Uranium, Radium and Strontium)

Materials

+ Request for Samplé Analysis (Form 803)
e Cubitainer - 1 galion polyethylene with cap
e Nitric Acid, 70% (conc.)- analytical grade

Sample Size - 3.8 Liters (1 Gallon)

Field Preservation - Add enough nitric acid (70%, conc.) to bring the sample to pH
< 2 (2 ml nitric acid per liter is generally enough). Preserved samples may be held
for 6 months. If nitric acid is not available in the field, ship the sample to the

laboratory immediately.

Procedure - Collect 2 “representative” sample of the body of water under study.

Preserve as above, and label with the sample control nurmber, location, date and time

of collection. Complete the Request for Sample Analysis (Form 803).
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Procedure for Sewage Effluent

Gross Alpha and Gross Beta Analysis

Materials

¢ Request for Sample Analysis (Form 803)
e Plastic Bottle - 500 ml! (1 Pint) with cap or
e Cubitainer - 1 gallon polyethylene with cap

Sample Size - 500 ml (1 Pint), 500 ml of sample is generally enough for gross aipha
and gross beta analysis; however, if other analyses are required, submit a 1 gallon

sample.

Field Preservation - Do not add preservatives to these samples. If possible keep the
samples refrigerated to prevent undue decomposition. Ship the samples to the
laboratory immediately.

Procedure - Collect a “representative” sample of the body of water under study.
Label with the sample control number, jocation, date and time of collection.
Complete the Request for Sample Analysis (Form 803).

Gamma Analysis

Materials

+ Request for Sample Analysis (Form 803)
e Plastic Bottle - 2 Liter (2 Quart) with cap or
e Cubitainer - 1 gallon polyethylene with cap

Sample Size - 2 Liters (2 Quarts), 2 liters of sample is generally enough for gamma
analysis; however, if other analyses are required, submit a 1 gallon sample.

Field Preservation - Do not add preservatives to these samples. If possible, keep the
samples refrigerated to prevent undue decomposition. Ship the samples to the

laboratory immediately.

Procedure - Collect a “representative” sample of the body of water under study.
Label with the sample control number, location, date and time of collection.

Complete the Request for Sample Analysis (Form 803).
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Radiochemical Analysis

Materials

s Request for Sample Analysis (Form 803)
e Cubitainer - 1 gallon polyethylene with cap

Sample Size - 3.8 Liters (1 Gallon)

Field Preservation - Do not add preservatives to these samples. If possible, keep the
samples refrigerated to prevent undue decomposition. Ship the samples to the

laboratory immediately.

Procedure - Collect a “representative” sample of the body of water under study.
Label with the sample control number, location, date and time of collection.
Complete the Request for Sample Analysis (Form 803). /

Procedure for Sewage Sludge

Gross Alpha and Gross Beta Analysis

Materials

¢ Request for Sample Anaiysis (Form 803)
e Plastic Specimen Container - 100 mi

Sample Size - 75 ml

Field Preservation - Do not add preservatives to these samples. If possible, keep the
samples refrigerated to prevent undue decomposition. Ship the samples to the

laboratory immediately.

Procedure - Fill the plastic specimen container 3/4 full with a “representative”
sample. Label with the sample control number, location, date and time of collection.

Complete the Request for Sample Analysis (Form 803).
Gamma Analysis

Gamma analyses are performed on the same sample as for gross alpha and beta.

Radiochemical Analysis

Not generally performed on these samples.
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VII. SAMPLING FOR ORGANICS ANALYSIS

Prior to collecting large numbers of samples, or unusual samples, make arrangements with
the laboratory. Use the containers indicated for the test. Completely and correctly fill
in the “Request for Sample Analysis” forms, specifying the analyses desired. If you have
any questions about the analyses please contact Dr. Bill Draper (510) 540-2201 or 3050
(SRLB-North) or Mr. Bill Steeber (213) 580-5739 (SRLB-South).

Various processes can change the organic chemicals in sampled water before the
laboratory analyzes it. Chemical precesses include hydrolysis and autoxidation and may
be very rapid for some compounds. Examples include carbamate and phosphate
hydrolysis, disulfoton and aldicarb oxidation. Halogenated compounds are subject to
dehydrohalogenation. Oxidants used for disinfection not only sterilize the water, but may
also react with dissolved organics to form other compounds. Photochemical processes
break down compounds like metam-sodium, PAH or trifluralin when the sample is
exposed to sunlight. Microbiological metabolism may decompose some organics,
especially aromatics and unsaturated compounds. Valatilization is the loss of compounds
from the water to the air, sometimes rapidly.

In devising a sampling protocol, the above issues must be taken into account. There are
several ways to ensure that water samples change minimally before submission to the
laboratory. These include keeping the sample cold (usually 4°C), getting the samples to
the laboratory guickly, adjusting the pH, protecting the sample from sunlight (use brown
bottles), removing oxidants by adding reducing agents like sodium thiosulfate, ascorbic

acid or ammonium chloride.

General Sampling Procedure

In general, organic chemicals dissolved in water can be grouped into two classes. One
group is the purgable compounds, substances which may be volatilized from the water.
The non-purgables include base/neutral and acid extractables, organochlorine pesticides,
other pesticides, like carbamates, and PCBs. In either case, sample should be taken from
a tap at the well head prior to any treatment or storage. The well must be pumped for
at least 15 minutes before sampling. Open the sampling tap and allow the water to run
until the temperature is stable. Adjust the flow to about 500 mL/minute and collect

samples as outlined below.
Sampling VOCs

Of utmost importance are proper collection of the sample, keeping the sample cool in an
ice chest, and guick delivery to the laboratory.

To minimize change in the sample, a preservative may be added to the sample. There are
two main types of preservative. To remove residual chlorine that may be present in treated
samples, use a reducing agent like ascorbic acid or sodium thiosulfate. The reducing agent
must be present in the sample container before sampling. .
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The other kind of preservative prevents biclogical degradation of the sample. For this
purpose, the EPA specifies the use of hydrochloric acid as a biocide. Addition of HCl
must be done after sampling, because otherwise it may react with the reducing agent. Use
care adding the preservative. It is very corrosive to both person and property. There is
also some potential for contamination through excessive handling of the sample.,

To sample for VOCs, use the laboratory-provided VOC vials (there may be either clear
or amber vials labeled VC and VA, respectively). Follow these steps while taking the
sample:

e All samples are to be taken in duplicate.

e If samples are to be analyzed for THMs and/or are suspected to contain residual
chlorine, make sure that a reducing agent is present in the laboratory-provided vial.
Or add 25 mg of ascorbic acid or 3 mg of sodium sulfite per 40 mL of sample to all
sample bottles before the samples are collected. '

e Fill the bottles just to overflowing, being careful not to flush out the rapidly dissolving
reducing agent. '

« If the samples are to be analyzed for VOCs, they may preserved by adding one drop
of 1:1 HCI per 20 mL of sample to the already full sample bottles. ~

e Seal the sample bottles, making sure the Teflon® side of the septum faces toward the
sample. Shake the sample vigorously for one minute. Invert the sample and observe
whether any air bubbles are trapped in it. If bubbles are apparent, the sample is
invalid and a new one must be collected.

« Immediately cool the samples to'4°C. Samples must be stored at this temperature in
an area free from any organic solvent vapors until analysis. Holding times vary by
method.

e By the time the sample arrives at the lab, a small bubble may have developed. As
long as this is no larger than a pea, the sample may be considered valid.

The methods used by the laboratory t0 examine the sample are extremely sensitive. The
levels of organic compounds typically in the low parts per billion may easily be obscured
by contaminants. To avoid artifacts (contamination) during and after sampling, bear in

mind the following:

» Use appropriate containers and closures.

« Use properly cleaned, rinsed and dried containers.

s Store samples (especially VOAs) away from solvents, gasoline, etc.

» Store drinking water samples separate from waste samples.

e Avoid rubber and plastic tubing (i.e., Tygon®), plastic containers and inappropriate
cap liners.

o Avoid unnecessary handling of samples with plastic gloves.
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Sampling Other Organics
Non-purgeables (EPA Method 504)

Collect samples in 40 mL vials containing 3 mg sodium thiosulfate. Cap bottles with
Teflon®-lined cap. Samples must be refrigerated at 4°C from the time of collection and

analyzed within 28 days.
Organohalogen Pesticides and Aroclors (EPA Method 505)

Collect sample in 40 mL vials containing 3 mg sodium thiosulfate. Cap bottle with
Teflon®-lined cap. Samples must be refrigerated at 4°C from the time of collection and

analyzed within 14 days. See Method.
Other Pesticides (EPA Methods 507, 508, "5084, 515.1, 531.1)

The sampling, preservation, and storage conditions for agriculturai chemicals and
pesticides shall be: to collect samples in one (1) liter amber bottles; fill bottle so that the
headspace is no greater than the threaded portion of the neck; cap bottle with Teflon®-
lined cap and refrigerate at 4°C from time of collection. The EPA specifies an exception
for carbamates like Aldicarb. Acceptable holding time maxima for extraction and

analytical stages vary for analytes and methods.

Carbamates: The EPA considers this class of compound very labile, subject to rapid
degradation. To protect the sample, they specify pH adjustment, buffering, and freezing
the sample. Before sampling for carbamates, call the laboratory for specific instructions.

(GC/MS) Base/Newtrals, Acids and Pesticides (EPA Method 525)

Keep samples iced or refrigerated at 4°C from the time of collection until extraction.
Protect sample from light. All samples must be extracted within seven days and
completely analyzed within 30 days of extraction.

Organics - General (Grease, Petrochemicals, Petroleum, etc.)

For water where there is little or no visible pollution, collect two one liter samples in a
solvent-washed amber glass bottle with a solvent washed, Teflon® lined cap. Plastic
gloves; rubber or plastic materials, oils, waxes or other products can contaminate water

samples and give misleading test results.

Samples taken for organic analysis should not contact anything but the clean sample bottle.
Keep samples cool and deliver to the laboratory as soon as possible. When appropriate,
collect small samples of reference materials in 1 or 2 oz solvent-washed jars to facilitate
the analytical work but be very careful to avoid contaminating the sample.

28




4

The following table contains information excerpted from EPA documents, and details

sampling guidelines for organics analysis.

Test Method Sample Volume | Preservative/

Container Needed Comment
502.2 Volatile organics 40 mL. VOA 40ml ja b,c,n
524.2 Volatile organics
503 Volatile aromatics
624 Volatiles (Wastewater)
504 EDB/DBCP 40 mL VOA 40mL ja,b,c,n
505 Chlorinated 40 mL VOA 40ml {a, b, d

Pesticides/PCBs
551 Chlorinated DBP 40 mL VOA 40mEL 1, b
m-8015 TPH-Gasoline 40 mL VOA 40 mkL
(& BTEX)

507 N- & P-Pesticides 1 L glass 1L |[befgh
508 Chlorinated Pesticides
509 ETU , 60 mL glass S0mL |b,d
515.2 Chlorinated Acid 1 L glass S0mL {b,e h,1ij
525.1 Semivolatiles 1 L glass 1L b,e i, j, R
625 Semivolatiles (Wastewater)
531.1 Carbamate Pesticides 60 ml. glass 1L b, j
547 Glyphosate 60 mL glass 60mL |b,h k
548.1 Endothall 1 L glass 1L b,e, h,i,i
549.1 Diquat/paraquat 1 L amber 1L b, h ., k

PVC or

silanized glass
552.1 Haloacetic acids 1 L glass 1L b,d,h,m
555 Chlorinated acids 1 L glass iL b,h, L, j, p
418.1 i L glass 1L
or TPH-Diesel & Motor oil
m-80135
Table IV
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Keys to the preservatives and comments columa in Table IV:
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Remove residual chlorine with sodium thiosulfate or ascorbic acid.

Store and transport at 4°C.

Adjust to pH <2 by adding 1 drop of 1:1 HCI.

VOA vial should be dried in a 400°C oven.

If residual chlorine is present, add 80 mg of sodium thiosulfate.

1.0 mL of 10 mg/mL HgCl has been added as a bactericide, but SRLB does not
recommend use of this preservative. Some of the method analytes (507, 508) are
unstable regardless of the preservation technique and therefore samples should be
analyzed immediately.

Prerinse bottle with sample.

.Avoid light during storage.

Add 1:1 HCI at the time of sampling to obtain pH <2.

Do _not prerinse bottle with sample.

Add 100 mg/L sodium thiosulfate (6 mg/60 mL).

Method 551 analyzes for THMs, halogenated solvents, and additional organic DBP.
Appropriate preservation varies depending on the analytes of interest: THMs follow
generic sampling procedure except dechlorinate by adding 4 mg of sodium thiosulfate,
sodium thiosulfite, or ammonium chloride, or 25 mg of ascorbic acid; to determine
all DBP use ammonium chioride. Ammonium chloride preservation, however, requires
sample acidification—before sampling you must determine the amount of 0.2N HCl
required to adjust the sample pH to 4.5-5 by dropwise addition to 40 mL of the water
(with the ammonium chioride) i a 100 mL beaker. If recoveries of chloral hydrate
are low in the water studied, preserve with 100 mg/L sodium sulfite or 625 mg/L
ascorbic acid.

Add 100 mg/L ammonium chloride.

Generic VOC sampling procedure and general precautions: Collect all samples in
duplicate in 40 mL VOA vials, a travel blank is required for each sampling site, if the
water contains residual chlorine destroy it by adding 25 mg of ascorbic acid or 3 mg
of sodium thiosuifate before filling. Don’t use thiosulfate where fixed gases are being
deteimined as it can interfere. Fill the bottles slowly to just overflowing, but take care
not to flush out the reducing agent. Adjust the pH to <2 by adding 1 drop of 1:1
HCl, seal the vial with PTFE side down, mix vigorously for 1 min. Store at 4°C prior
to analysis. Alway store samples with their respective travel blank, never store near
solvents, motor fuel or highly contaminated samples. The VOA vials (and septum
caps) should be washed with detergent and rinsed with tap and distilled water, air
dried and then place in an oven for 1 hr. Cool vial in an area free of organic solvents.

Add 1.8 mL monochloroacetic acid buffer. To remove residual chlorine add 5 mg of

sodium thiosulfate.
To remove residual chlorine add 5 mg of sodium sulfite/100 mL.
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APPENDIX H

Screening and Prioritization Matrix of Recommended Actions



Item No. Recommended Action

51.1

Involving the Public

1) Circulate copies and publish the adopted Plan and subsequent periodic reports on website.

2) Develop an informational flyer on the Plan to accompany mailings from water agencies and companies, as well as mailings to private well
owners.

3) Develop and execute a Public Outreach Plan for Plan implementation, which will help maximize outreach on implementation activities, and
will encourage public attendance at key advisory meetings and workshops for input.

4) Develop outreach information that is comprehensible by public members with different levels of education and technical knowledge.

5) Conduct public forums at key milestones to encourage public participation.

6) Maintain email and postal mail lists to announce meetings and keep interested parties informed about Plan implementation.

7) Invite interested parties to participate in Panel meetings.

8) Meet with representatives from interested organizations as appropriate and get feedback.

O |03 [u]n] W

9) Coordinate meetings and conduct briefings within the SRPW to provide information and solicit and report input on the management
responsibilities and activities relative to this Plan.

51.2

Advisory Groups

10

1) Following Plan adoption, the current Panel will discuss and recommend the composition of the Panel and the Technical Advisory Committee
for Plan implementation.

11

2) Conduct quarterly meetings with the Panel to inform and seek guidance on implementation.

12

3) Conduct monthly TAC meetings, as needed, to obtain technical input on the various aspects of Plan implementation.

513

Informing Stakeholders & Public Agencies

13

1) Continue to maintain and further develop relationships with local, state and federal agencies and organizations to benefit Plan implementation
while maintaining local control.

14

2) Coordinate and inform land use planning with surface water and groundwater management activities by providing periodic briefings on
water and groundwater management activities to local land use planning agencies.

15

3) Conduct briefings with the elected officials who have adopted the Plan in conjunction with implementation milestones and annual reporting.

16

4) Provide information to increase public awareness of current and future water supplies, demands, and trends in reliability related to a
changing climate.

514

Partnerships & Coordination

17

1) Continue to promote partnerships that achieve goal and objectives of the Plan.

18

2) Coordinate Plan implementation activities, collaborate and work to the extent practicable with watershed groups, local stewardship groups,
water interest groups, land use planning and management agencies, and state and federal regulatory agencies that have jurisdiction in areas
related to Plan activities.

19

3) Coordinate efforts to seek grant funding for Plan recommended actions in the Plan Area.

52.1.1

Groundwater Level Monitoring

20

1) Conduct systematic, coordinated groundwater elevation monitoring of existing programs and assess groundwater elevations on an annual
basis for trends, conditions and adequacy of the existing groundwater level monitoring network.




Item No.

Recommended Action

Notes

21

2) Develop an outreach program to obtain groundwater level data from volunteer private well owners, private producers, and mutual water
companies in the Plan Area.

22

3) Coordinate with local, state and federal agencies to investigate opportunities to develop better information on groundwater level monitoring,
including projects such as groundwater recharge to incorporate project-specific monitoring.

23

4) Expand existing groundwater level monitoring network to establish more extensive long-term monitoring well network. Expand groundwater
elevation monitoring through cooperative and volunteer efforts and trjhouh the installation of new multi-depth monitoring wells.

5212

Groundwater Quality Monitoring

24

1) Assess water quality on an annual or biennial basis for trends, conditions and adequacy of the groundwater quality monitoring network. This
will include preparing tables of analytical results, and developing water quality plots and figures, in conjunction with well hydrographs and
groundwater level contour maps for the Periodic Plan Implementation Report, described in Section 6.3.

25

2) Identify opportunities to capture and integrate existing water quality data for areas where current data is insufficient, including contributions
from the DPH, small water distribution system operators (wineries, restaurants, schools and parks), mutual water companies (non-urban
residential subdivisions), and other entities.

26

3) Integrate other monitoring programs established through efforts such as the NCRWQCB Dairy Program, local recycled water projects and the
Salt and Nutrient Management Plan for the Santa Rosa Plain.

27

4) Project to conduct groundwater quality monitoring: Establish and fund a basin-wide, standardized, coordinated, long-term groundwater
quality monitoring network in conjunction with groundwater level monitoring. Consider selecting an appropriate sampling of wells (both public
supply and volunteer private wells) to monitor for groundwater quality through cooperative and volunteer efforts.

6 |SSS*

52.1.3

Inelastic Land Surface Subsidence Monitoring

28

1) Identify the available data related to potential inelastic land subsidence due to groundwater extraction in the Plan Area:
a) Existing survey data
b) Plate Boundary Observatory (PBO) GPS Stations

29

2) Evaluate potential benchmark locations for periodic monitoring of land subsidence related to groundwater extraction in the Plan Area:
Discuss and coordinate among the Agency, Cotati, Rohnert Park, Santa Rosa, Sebastopol, and Windsor to determine suitable benchmark locations
and/or supply wells in the Plan Area, to aid the analysis of potential land subsidence.

30

3) Develop an outreach program for City, County and other institutions responsible for infrastructure to provide information regarding likely
indicators of subsidence.

31

4) Develop monitoring program and network for assessing the potential for inelastic land subsidence due to groundwater extraction; long-term
land surface elevation changes to determine whether such changes are elastic and/or inelastic. Potential components could include:

a) Semiannual surveying of a network of benchmarks and other survey points in areas where previous data and (or) groundwater-level
declines within confined aquifer zones suggest the potential for subsidence

b) Continued monitoring of sites recorded and reported through the existing PBO GPS stations.

1 |Ss*

52.1.4

Surface Water-Groundwater Interaction Monitoring

32

1) Continue to compile available stream gauge data and information on tributary flows in the Plan Area.

33

2) Determine current surface water quality sampling being conducted in the Plan Area.
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3) Project to analyze and as necessary re-activate existing stream gauges and install new gauges in the Plan Area: Three stream gauging stations
34|that measure discharge and stage in the Plan Area would be analyzed for priority and need of evaluating water budget and surface water- S$*
groundwater interaction evaluation purposes. Stream gauges would be re-activated or added based on need and usability.
35 4) Project to install new shallow monitoring wells along major watercourses: Install new wells along major watercourses to further assess S5+
surface water and groundwater interactions.
5) Project to conduct seepage runs along major watercourses: Conduct seepage runs to further assess surface water and groundwater
36|interactions. Correlate groundwater level data from wells in the vicinity of stream gauges to further establish connectivity of the creek water and S
groundwater.
37 6) Project to conduct stable isotope study to understand surface water-groundwater flow: Analyze existing samples and collect new surface $
water and groundwater samples for isotopic and other natural or anthropogenic tracers to evaluate surface water and groundwater interactions.
5.2.1.5 |Hydrometeorological Monitoring
38 1) Develop inventory of existing hydrometeorological stations including sensors, data collection and management protocols, and plans for future
expansion.
39 2) Develop a protocol and work plan for compiling rainfall data on a water-year basis to develop isohyetal maps as warranted, for comparison g
with groundwater level trends, to augment periodic GMP reports and update the model.
40 3) Evaluate rainfall data distribution and determine the need for additional data: Consider CoCoRAS and automated systems for possible rainfall S
monitoring station expansion, and develop plans for future efforts.
41 4) Identify and develop strategies for collecting hydrometeorological data needs for the surface water-groundwater flow model, working with S Would we set up our own
and leveraging resources of the NOAA Earth Sciences Research Laboratory, Scripps Center For Western Weather and Water Extremes and USGS. stations?
5.2.1.6 |Monitoring And Reporting Protocols
42 1) Develop a schedule to coordinate the time of sampling and the sampling interval (time between samples) to ensure consistent data collection
frequency.
43(2) Use a Standard Operating Procedure (SOP) for the collection of groundwater level data for wells (Appendix _ ).
44 3) Provide DPH guidelines on the collection, pretreatment, storage, and transportation of water samples intended for water quality analyses
(Appendix _).
45 4) Develop field and office quality assurance practices for the program. For future individual studies in the Plan Area, review project-specific
quality assurance/quality control procedures for collecting groundwater quality samples.
46 5) Atthe onset of the GMP monitoring program, prepare and distribute a stand-alone Sampling and Analysis Plan incorporating the management
program component elements for use by monitoring organizations.
4716) Provide training on water level sampling to volunteer well owners as needed.
48 7) Coordinate the various existing and planned monitoring efforts to ensure uniform, standard water quality data collection protocols are S
followed.
5.2.1.7 |Data Management
49 1) Maintain and update the central GIS data management system including GIS layers and other data formats related to groundwater, hydrology,
geology, land use, and relevant imagery.
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2) Work with cooperating agencies, including DWR, Cotati, Rohnert Park, Santa Rosa, Sebastopol, Windsor, PRMD, and any other non-

>0 governmental entity, to provide data for updating the database periodically.

3) Adopt flexible, standard formats for data collection, transfer protocols, reporting, and quality assurance-quality control checks to facilitate

>1 regularly scheduled data updates.

4) Use the GIS data management system to assist in periodic data evaluations and prepare the Periodic Plan report summarizing groundwater
52|conditions within the Plan Area and documenting groundwater management activities conducted in the previous year while protecting any
confidential information, per requirement of Water Code, Division 7, Chapter 10, Article 3, Section 13752.

5) Project to compile, screen and review State Department of Public Health, DWR Well Logs and PRMD records as an additional data source,

53 . . : . N
especially for aquifer test data and parameters, to improve aquifer parameterization and maps.

4 [SS|{ M| M| M| M| M |Needs plan

6) Make data in the GIS data management system data publically available to Plan Area stakeholders and the wider public, while protecting any

54 . . .
confidential information.

2 [SS*I M| M| M| H | H [Needsplan

7) Project to develop and coordinate related data including GIS layers and other data formats on topics that include low flow conditions,
55|recharge and discharge areas, impervious areas, land cover, drainage networks, historical hydrology and land cover, seasonal springs and areas| 2 |$$*| M | M | H | M | H |Needs plan
of seepage, and wetlands distribution.

52.2 Groundwater Modeling

56|1) Develop and run groundwater management scenarios using the model to assess the benefits of different recommended actions and options. NA

57]2) Assess optimal hydrologic monitoring locations to help best address the most significant model limitations and uncertainties. NA

3) Periodically update the integrated surface water-groundwater flow model (GSFLOW) including GIS layers and other data formats related to

>8 groundwater, hydrology, geology, land use, and relevant imagery.

NA[SS*| H|H| H| H|[H

53.1 Maintain Groundwater Levels

1) Should monitoring data indicate persistent groundwater level declines in a particular part of the Plan Area, provide notifications to

Needs plan, monitoring

59|groundwater users regarding declining trends to promote awareness of the issue and foster increased conservation efforts and reduced| 6 | $ program in place & notification
groundwater demands. list

60|2) Support and enhance water conservation goals for reducing groundwater demands, with local and region-wide incentive programs. 6 | S Needs survey, plan & incentives
3) Evaluate historical groundwater level trends in the Plan Area, and identify subareas and scenarios that are more vulnerable to groundwater

61 : 4 | S Needs plan
level declines.
4) Provide information to the public on the importance of groundwater monitoring, maintaining groundwater levels and promoting voluntary .

62 . 4 | S Incentives helpful
groundwater level monitoring across the Plan Area.

63 5) Where feasible, promote and support small- and large-scale groundwater recharge, water conservation and increased recycled water use to 1] s
help maintain groundwater levels and reduce groundwater demands.
Prevent Adverse Interactions Between Surface Water and Groundwater

64|1) Encourage activities that protect surface water quality with a particular focus on areas where surface water recharges groundwater. 4 | S Needs plan and study
2) Support a surface water-groundwater interaction monitoring program to better understand the potential for adverse interactions and identi

65 b SR & § Prog P fy 2 | s* Needs plan and program

vulnerable areas.
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3) Where reductions in streamflow related to shallow groundwater level declines may be identified, inform local stakeholders and encourage
66|activities to adjust the amount, location and/or timing of groundwater pumping to reduce potential impacts. Such activities may include| 1 | $$ | L L L] L]|H
additional conservation measures, adjusting pumping scenarios spatially and in time, and using alternative water sources if available.

Needs plan, studies, program
and analysis

533 Well Construction, Maintenance, Protection, Abandonment and Destruction

1) Review Chapter 25B and provide suggestions to PRMD on the well permit application requirements to improve the collection of]

67
hydrogeologic information through working with drillers, well owners, and other parties familiar with groundwater conditions in the Plan Area.

2) Identify management approaches that can be used to protect the water supply from potentially contaminating activities including voluntary
68|control measures, public education, zoning restrictions or ordinances, development of contamination contingency plans, and minimizingl 3 [ $ | M| M| L | M | H [Needsplan
pollution around wellhead protection zones.

3) Conduct an inventory and survey of active and inactive wells in the Plan Area to identify potential abandoned wells, and develop an approach
69|for possible grant funding which would provide incentives to properly destroy abandoned wells. Prioritize efforts in areas where known| 3 [$$*| M| L | M| M | H |Needs plan
improperly abandoned wells are known to present water quality concerns.

4) Distribute the Wellness Guide to local well owners within the Plan Area which covers the County’s well construction, abandonment and
70|destruction requirements, well head protection information, and tips for ensuring that wells are properly maintained, and monitoring; also| 3 | $* | H | H [ H | H [ H
redistribute after a real property transaction.

5) Provide recommendations, as appropriate, to Sonoma County on well construction and destruction for well owners, operators, and licensed

7 well drillers and service providers.

2 S| M| M| M| M| H |Needs plan and notification list

72|6) Review the USGS report on the Santa Rosa Plain (USGS, 2013) and provide information and maps on groundwater conditions to the County. 1| S| M| M| M| H]| H |Needsplan

7) Conduct a study to obtain better information during well installations by designing a program to obtain better hydrogeologic information on
73|new well completions in the Plan Area. Such information can be obtained by requesting, on a voluntary basis, the well permittee to allow forf 0 | $ [ M| L [ M | M | H |Needs plan
collection of additional geologic information during drilling.

534 Mapping and Protecting Groundwater Recharge Areas

1) Provide the groundwater recharge area map to and meet with PRMD, the County and local planning agencies to be sure that of groundwater

74 . : . .
recharge factors are considered in local land use planning decisions.

2) Provide recommendations on the areas that are most vulnerable to loss of recharge capacity and to water quality impacts from land use

75| .. ..
activities.

5SS | M|[M]| M| M]| H [Needsplan

3) Collaborate with local organizations (e.g., the Sonoma County Agricultural Preservation and Open Space District, Land Trust, etc.) to

76 . .
encourage protection and preservation of recharge areas.

3| S| H|[H|H]|H/| H [Needsplan

4) Develop site/project guidelines and provide recommendations for protecting groundwater recharge areas and on the areas that are most

77 . o e 3 (S| M|[M]| M| H]| M [Needsplan and info
vulnerable to loss of recharge capacity and to water quality impacts from land use activities.

78|5) Discourage land use activities in recharge areas that have higher potential to contaminate groundwater resources. 2 S| M|[M]| M| H]| M [Needsplan and info

79|6) Periodically update the recharge area map as new information becomes available through future studies and monitoring programs. 0 [SS* M| HI[M|HJ|L

53.5 Evaluate Distribution and Remediation of Contaminated Groundwater

1) Provide rural well owners with Sonoma County Department of Health Services guide, What You Need to Know About Water Quality in Your

80 Well.
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81 2) Coordinate periodically with the RWQCB and Sonoma County Environmental Health Department regarding any new reports of contaminant
sites that are potential threats to groundwater.
3) Incorporate GIS layers showing mapped contaminant plumes and contaminant sites, supplied by the Regional Water Quality Control Board
82 X . 1| $|{M| M| M| H /| M |Needsplan
(RWQCB) and Sonoma County Environmental Health Department into the GIS data management system.
4) Sh ilable infi ti i ted wells, d taminant pl d taminant sit ith Plan Area li d wat t ,
a3 ) Share availa le information on impacted wells, mapped contaminant plumes and contaminant sites wi an Area licensed water system| | « | [ 1 vl vl L [Needs olan and info
operators and private well owners.
53.6 Identify and Provide Information to the Public on Groundwater Protection
1) Conduct iodic f dwater in the Plan A d develop educational materials in hard , electronic fi b-based sit d :
84 ) Conduct a periodic forum on groundwater in the Plan Area and develop educational materials in hard copy, electronic for web-based sitesand) , | ., | | 4 | 4 | 4 | M |Needs olan and info
YouTube, and make them easily accessible on the Plan Project website.
2) Review and as necessary and appropriate, update the WELLness - A Guide to You Water Well document, prepared by the Sonoma County Needs plan and undated
85|Department of Environmental Health Services, to address the Plan objective for this management component. Post the updated guideonthePlan| 2 | $ | M| H| H | H | L documznt P
Project website for easy access, and distribute information to the public on the availability of this resource.
54.1 Continue and Increase BMPs for Urban Water Conservation
86 1) Continue Implementing BMPs and Report Annually: continue implementing, maintaining and updating CUWCC BMPs, as appropriate, for
urban areas. Annually report estimated savings for ongoing water conservation programs.
87 2) Increase water use .eff1c1ency a_nd demand re_ductlon by shifting landscape irrigation to evenings, and so reduce evapotranspiration. Include 3| s H|H|M|H]| L [Needsplanandinfo
development of educational materials and a public outreach component.
88|3) Assess current successes and develop potential options to increase BMPs for urban water conservation. 1 |SS|{M| M| H| M| M |Needs plan and info
542 Voluntary Water Conservation BMPs for Unincorporated Areas
89 1) Develop or utilize existing water conservation BMPs for voluntary non-viticulture agricultural and agricultural-residential water users, and slssImlimlivmIm| L Needs plan, info and grant
adding additional water conservation measures for agricultural operations. funding
2) Develop or utilize existing programs and technical assistance available for water savings through vineyard irrigation efficiency and other ,
90 p?"actices P & prog & & y & Y Not ranked: added to final draft
91|3) Encourage viticulture agriculture to increase water conservation by developing new or using existing BMPS. 2 S| H|[M]| M| M| M [Needs plan and program info
92|4) Encourage rangeland agriculture to increase water conservation by developing or using existing BMPS. Not ranked: added to final draft
93 5) Develop program, incentives and funding for voluntary implementation of CUWCC water conservation BMPs in the unincorporated County 4 s | L NI Needs plan, info and grant
areas not served by Contractors. funding
94|6) Develop incentives for conservation BMP retrofits in unincorporated County areas not served by Contractors. 3 [SS*] L L{m [ n [ L[ Py rearereas
55.1 Stormwater Recharge by Infiltration
95 1) Evaluate the success (or lack thereof) of local agencies stormwater management efforts over the past 10 years, in order to define where NAls v v v v
additional effort is appropriate.
2) Conduct feasibility level analysis and pilot scale testi f st t t d dwat h t 1 , timing, best
96 ) onduct feasibi ity level ana ysis and pilot scale testing of stormwater capture and groundwater recharge to assess volumes, timing, bestt - | < | 'l v | 1l 1 | M INeeds olan
locations, estimate costs and potential benefits of implementation.
3) Project to develop and implement pilot-scale and subsequent large-scale projects to recharge groundwater with stormwater runoff capture
and rainfall harvesting in the Plan Area. Examples include:
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97 a) Off-stream spreading basins and percolation ponds. s (sssl Limlululn Needs plans and iterative pilots

b) Temporary wet season flooding of public lands such as parks or open space. for large-scale recharge

¢) Rainfall harvesting and stormwater runoff recharge with dispersed, low impact development infiltration trenches and dry wells, with

possible incentives for retaining water on-site
98|4) Collect and analyze stream gauge data to evaluate potential stormwater capture projects. 4 | S| M| M| H| H]| L [Needsplan
99|5) Incorporate water quality sampling of high flow surface water and storm water flows on project specific basis for recharge. 2 |$*| L[M| M| M| M |Needs projects

6) Project to make controlled releases of captured stormwater to streams during late summer and early fall when conditions are typically dry in

100 .. . X i . "
order to maximize the aquifer recharge and improve fish habitat conditions.

1 [SS| L L | H| H | H |Needsstudies and projects

5.5.2 Aquifer Storage and Recovery and Groundwater Banking

1) Conduct pilot scale testing of groundwater banking using drinking water from the Russian River to assess feasibility, potential water quality|

101{; i o ey . . . . . . 4 |SS| M| H| H| M| M |Planin development
interactions, volumes, monitoring needs, timing, best locations, estimate costs and potential benefits of implementation.

102 2) Based.o.n results from pllot—'levellASR gr'oundwater banking, assess the need for additional studies to further evaluate project- and regional 2| s Llul al Ml L IPlans and studies needed
opportunities for expanded conjunctive use in the Plan Area.

103 3) Develop and implement full-scale ASR groundwater banking projects that use wet season and wet year Russian River drinking water for 1 {sss| L | H| H| M| H [Plansand pilots needed

groundwater banking.

553 Surface Water Use In Lieu of Groundwater

104|1) Evaluate potential funding opportunities for an in lieu recharge program. 1| S| M| M| M| H| M |Plan and study needed

2) Develop an integrated surface water/groundwater supply program to guide the conjunctive use of surface water and groundwater in a
105|coordinated fashion. Parameters for the program would likely incorporate yearly and monthly climactic scenarios (e.g., precipitation and| 0 [ $$| L [ M | M [ H | M [Needs plans and studies
reservoir storage levels), historical groundwater pumping, groundwater level trends, and anticipated demands.

554 Low Impact Development (LID) in New Construction

1) Provide information to local community planners and developers on the Water Smart Development Guide and promote LID in new

106 .
construction.

107(2) Provide information to rural property on the Slow It Spread It Sink It Guide and promote LID in rural settings.

108(3) Develop incentives for local communities to employ LID in new construction such as reduced connection and permitting fees. 0| s L L| M| H | M [Needsplan and study

5.6.1 Increase Recycled Water for Agricultural Irrigation

1) Where feasible, promote and support increased recycled water use for large and small scale agricultural irrigation to reduce groundwater

109 5SS | M| H]| H|[M]| M [Needsplan & info
demands.

110 2) Coordinate with local wastewater treatment plant operators to catalogue current operations and agricultural recycled water applications in 2| s M| M| M| M| L |Needs plan & cooperation
the Plan Area.

111 SgaSE(;/:llluate opportunities for the use and storage of recycled water for agriculture during the wet season, and subsequent use during the dry 2 | s L L | 1 | M| M [Needs plan and analysis

112 4) Provide ongoing public education and outreach to local communities regarding recycled water use for agricultural irrigation, and to gage and 1l Imlululn L |Needs plan & study

address public concerns.




Item

No.

Recommended Action

5.6.2

Increase Recycled Water for Landscape Irrigation

113

1) Promote and develop incentives for the installation of purple piping in new developments in areas where recycled water availability may|
increase.

Needs plan & cooperation

114

2) Provide ongoing public education and outreach to local communities to continue to promote expansion of recycled water use, and to gage and
address public concerns.

S*

Needs plan and study

115

3) Coordinate with local wastewater treatment plant operators to catalogue current operations and landscape recycled water applications in the
Plan Area.

Needs plan & cooperation

116

4) Evaluate opportunities for the use and storage of recycled water for landscape irrigation during the wet season, and subsequent use during
the dry season.

Needs plan and analysis

5.6.3

Graywater for Domestic Landscape Irrigation

117

1) Make information available to the pubic that graywater systems are eligible for financing under the Sonoma County Energy Independence
Program.

Needs plan & info

118

2) Encourage and promote expanded graywater use by local authorities providing financial incentives such as rebates or low-interest financing
and by offering free technical support.

Needs plan, info and grant
funding

119

3) Develop and make readily available educational material that can help ensure that homeowners properly install and maintain graywater
systems, including backflow prevention.

s*

Needs plan & info

120

4) Encourage and promote local agencies and communities to develop plans and policies regarding graywater permitting requirements and
potential public education efforts.

Needs plan & info

5.7.1

Groundwater Management and Land Use Planning

121

1) Brieflocal agency planning departments periodically on groundwater management program activities and milestones.

122

2) Conduct an annual or biennial meeting between the Plan Panel and TAC and local agency planners in the Plan Area to exchange information
on processes and programs, and to identify constraints and barriers.

572

Monitor and Track UWMP Progress and Incorporate Revisions into GMP Updates

123

1) Obtain updates of all UWMPs prepared in the Plan Area every five years.

124

2) Incorporate updated UWMP information into the GMP every five years.

5.7.3

Incorporate Multi-Agency and -Organization Integration into GMP

125

1) Develop an inventory of all agencies and organizations with water-related interests, mandates or jurisdiction within the Plan Area and
provide information to the identified agencies and organizations on the Panel’s efforts and recommended actions.

Needs plan & info

126

2) Conduct workshops with and for interested agencies and organizations, as needed, to identify opportunities for integrating overlapping or
supporting interests to optimizing efforts, resources, and outcomes.

Needs plan, info & program

5.7.4

Plan for Climate Change

127

1) Provide information to increase public awareness of current and future water supplies, demands, and trends in reliability related to a
changing climate.

Needs plan & info

128

2) Provide information on projected climate changes in the Plan Area to federal, state, local agencies and other organizations involved with
water and land use planning.

Needs plan & info
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3) Hold a facilitated workshop on climate change in the Plan Area involving federal, state and local agencies and organizations involved in water

129 and land use planning.

2 $ L H| M| H | M |Needsplan, info and program

<
T
<
T

130(4) Develop possible adaptation measures to consider and implement. NA| § Needs plan, info and program

57.5 Multi-Benefit Actions and Activities

1) Identify funding opportunities, project criteria, and the schedule to apply for funds for multi-benefit activities, actions and projects for the

131 7 M| H H H H [Needs pl

Plan Area. > eeds pian

132|2) Hold a TAC meeting focused on discussing future potential multi-benefit activities, actions and projects for the Plan Area. 5|1 S|[M|[H]| - | H/| H [Needsplan

133|3) Prepare a list of Panel Principles to encourage the development of activities, projects and programs that provide multi-benefit outcomes. 2| S|M|[H| - | H|[ H [Needsplan & Panel direction
134(4) Develop an inventory of multi-benefit activities, actions and projects currently being implemented or planned in the Plan Area. 1| $| M| H| H]| H]| H |Needsplanand inventory

*

Indicates relative cost has a long-term annual or periodic funding need
Indicates that the High-Medium-Low screening criteria does not apply
NA(Indicates that it is not applicable
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2)

3)

4)

5)

6)

Table H-2
Criteria for Screening and Prioritization of Recommended Actions
Santa Rosa Plain Groundwater Management Program

Relative Cost - qualitative approximation of the relative cost of the

recommended action

* High ($$9) - very high cost relative to other actions ($millions)

* Medium ($$) - in between high and low

* Low ($) - Low cost ($1000’s-10,000’s), and may be addressed with staff/in-
kind services

* - indicates a long-term annual or periodic funding need

Readiness to Proceed - recommended actions that are ready to proceed in a

relative sense to one another

* High - can proceed with little or no preparation

* Medium - needs preparation of a workplan and or studies

* Low - Needs plans and studies and likely a pilot to initiate

Feasibility/Implementability - recommended actions are considered in terms

of relative complexity and likelihood of successful completion

* High - low complexity and high likelihood of successful completion

* Medium - medium complexity and likelihood of successful completion

* Low - high complexity and uncertain likelihood of successful completion

Leveraging Opportunity - recommended actions that can leverage multiple

resources, multiple partners, and integrate several key opportunities are

considered higher than those that do not

* High - High likelihood of leveraging resources and opportunities

* Medium - may be a possibility of leveraging resources

* Low - Low likelihood of leveraging resources and opportunities

Community and Political Support - actions that have potential for community

and political support are considered higher than those with poor potential

support

* High - High community and political support

* Medium - Mixed or neutral community and political support

* Low - Community and/or political opposition

Multi-Objective /Supports Watershed Health - Integrated projects that fulfill

multiple objectives of the groundwater management plan and support overall

watershed health, including aquifer recharge protection and enhancement,

water quantity and quality, flood mitigation, and habitat protection, are

considered higher than those that do not

* High - Meets many objectives and actions to support watershed health

* Medium - Meets a few objectives and actions to support watershed health

* Low - Meets little or no objectives and actions to support watershed health

Prioritization Criteria 1 2014 03 21
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