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1

INTRODUCTION

The City of Santa Rosa, the managing partner of the Santa Rosa Subregional Water
Reclamation System (Subregional System), has undertaken the Incremental Recycled
Water Program (IRWP) to provide reliable treatment, reuse, recycling and/or disposal of
the wastewater volume from growth anticipated in the General Plans of the communities
making up the Subregional System (Santa Rosa, Rohnert Park, Cotati, and Sebastopol).
The Program will define and evaluate alternatives that achieve the Program’s objectives.
The purpose of this Screening Report is to provide a basis for the screening of
alternatives. The report includes comments relative to screening made by agencies in
response to the Notice of Preparation and by the public during scoping. Alternatives that
are screened out will not be evaluated in the Environmental Impact Report (EIR).
Alternatives that withstand the test of screening will be included in the EIR.
A decision regarding the selection of alternatives to be included in the EIR occurred at
the Santa Rosa Board of Public Utilities (BPU) meeting on September 19, 2002 and at the
City Council meeting of September 24, 2002. Subsequently, however, the BPU
reconsidered the addition of Ocean Discharge and Napa Salt Pond alternatives on
December 3, 2002. This discussion prompted an extensive period of public comment
letters and oral comments. On March 20, 2003 a final decision was made by the BPU not
to add the Ocean or Napa Salt Pond Discharge alternatives to the EIR. Once the City
made a final decision regarding which alternatives would be included in the EIR, the
Final Screening Report was prepared. Refer to page 1-5 for more information on public
involvement opportunities.
This Final Screening Report is organized as follows:
1. Introduction. This chapter defines screening and discusses the California
Environmental Quality Act requirements for screening. Also, the Program is defined,
and opportunities for public involvement are described. The chapter provides a project
schedule and discusses the relationship of the Screening Report to the Scoping Report.
2. IRWP Screening Process. This chapter defines the screening process to be used for
the IRWP. It provides a summary of agency and public comments regarding screening
and alternative selection, including comments regarding Ocean Discharge and the Napa
Salt Ponds. It also provides the screening criteria adopted by the Santa Rosa Board of
Public Utilities on August 1, 2002, and by the City Council on August 6, 2002.
3. Evaluation of Alternatives relative to Screening Criteria. Chapter 3 provides an
evaluation of each alternative suggested by agencies, the public, or generated by the City
and its consultants according to the screening criteria. Estimates of net present value
costs and benefits of the alternatives developed to date are provided.
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4. Examples of Combinations of Alternatives. Chapter 4 gives examples of the ways
alternatives can be combined to meet the total Program needs. Also, estimates of net
present value costs and benefits of the combinations are provided.
5. Preparers and References.

WHAT IS SCREENING?
Screening is a process undertaken by the Lead Agency (the City of Santa Rosa) to
determine which alternatives will be analyzed in detail in its EIR. The screening process
is a pre-qualifying investigation to determine which alternatives should be selected for
full study in the EIR.

CEQA REQUIREMENTS FOR SCREENING OF ALTERNATIVES
The California Environmental Quality Act (CEQA) requires that an EIR evaluate a
reasonable range of alternatives to the proposed project (including a no project
alternative). The range of alternatives required in an EIR is governed by the “rule of
reason” that requires the EIR to set forth only those alternatives that are necessary to
permit a reasoned choice.
The key issue with regard to whether the range is reasonable is whether the selection and
discussion of alternatives fosters informed decision-making and informed public
participation. CEQA does not require analysis of every imaginable alternative.
CEQA requires that alternatives must meet most of the project objectives and be feasible.
An alternative is considered feasible if it is capable of being accomplished in a successful
manner within a reasonable period of time, taking into account economic, environmental,
social, and technological factors. In addition, CEQA provides that an alternative need not
be included in the EIR if it does not reduce significant impacts relative to the preferred
alternative. Because the City of Santa Rosa does not have a preferred IRWP alternative
and the EIR will not have a preferred alternative, this latter provision is not applicable.
CEQA directives for selection of alternatives do not allow for the elimination of an
alternative solely because it is opposed by members of the public or even by responsible
agencies. Preferences for one alternative over another, or opposition to a particular
alternative, are important public statements that will be considered by the decision
makers after the EIR has been certified and a project must be selected for
implementation. For purposes of the screening process, however, the City will include an
alternative in the EIR if the alternative meets CEQA requirements, that is, the alternative
fulfills most of the basic project objectives and is potentially feasible.
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THE PROJECT
A clear definition of the project is necessary to identify a reasonable range of alternatives.
The Purpose and Need Statement, adopted by the City in August 2001 and revised in
August 2002, sets forth the project objectives and defines the project:
The Program is necessary to provide treatment, recycling, and/or disposal of the
wastewater generated by the Subregional Reclamation System members in a
manner that is reliable and in compliance with regulatory requirements. The
volume of water the Program must treat and dispose/reuse is based on population
in the Subregional Reclamation System service area, and population will grow
consistent with the General Plans (in effect as of July, 2002) of the Subregional
members through approximately the year 2020.
Please refer to Appendix A for the complete Purpose and Need Statement.
The Subregional member’s General Plans have been modified since the Santa Rosa
Long-Term Wastewater Project EIR was prepared, from which the Geysers Recharge
Project was selected. The General Plans forecast the need for increased capacity beyond
the existing capacity through approximately the year 2020.
Also, regulatory
requirements, specifically the California Toxics Rule, applicable to recycled water
discharge into the Russian River and its tributaries have increased since the Geysers
Recharge Project was selected, and additional regulatory requirements are anticipated.
Treatment and disposal capacity is not presently available to accommodate the new
General Plan population growth in compliance with regulatory requirements.
After the IRWP Program EIR is completed, the EIR will be presented to the City of Santa
Rosa to determine whether to certify the document. If the City certifies the EIR, the City
may select alternatives that have been considered in the Program EIR for implementation
by the City, and/or approve a plan of phased implementation of alternatives may be
identified. At the time that additional recycling or disposal capacity is needed, the City
intends to implement all or part of an alternative, or a combination of alternatives that
meet the Program Purpose and Need, thus providing the additional capacity in an
incremental manner between now and 2020. For example, the City could select for
implementation an urban irrigation project that uses only a portion of the urban irrigation
lands identified in the Program EIR could be selected for implementation by the City
soon after the Program EIR is certified, while a portion of the agricultural irrigation
alternative in the Program EIR could be implemented several years later when additional
capacity is needed. Additionally, other entities (e.g., an irrigation district) could propose
to implement projects that are evaluated in the Program EIR, and the City could decide to
make recycled water available to that other entity (if CEQA review has been performed
in connection with the proposed implementation project).
Over the course of the next approximately 20 years (while population grows to match
General Plan projections) several different alternatives could be implemented, resulting
in a combination of alternatives to meet the eventual Program needs. Examples of these
potential combinations are provided in Chapter 5.
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Each time that the City of Santa Rosa proposes to proceed with a project, the City will
select a project that has been evaluated in the IRWP EIR1. Each of these projects could
require a project-specific EIR or other project-specific CEQA document, depending on
the project selected for implementation. If there is a desire to implement a project that is
not included in the IRWP EIR, new environmental documentation would be necessary
prior to making that final decision. If another public agency proposes to proceed with a
project, that other agency would also perform project-specific environmental review.
Prior to scoping, the City began developing the following alternatives:
Alternative 1 – Indoor Water Conservation
Alternative 2 – Infiltration and Inflow Reduction
Alternative 3 – Urban Reuse
Alternative 4 – Agricultural Reuse
Alternative 5 – Industrial Reuse
Alternative 6 – Geysers Expansion
Alternative 7 – Additional Treatment and Reuse
Alternative 8 – Discharge
Alternative 9 – No Project
Each of the IRWP alternatives includes upgrading the Laguna Plant to provide a
treatment capacity of 25.9 million gallons per day (mgd), average dry weather flow
(ADWF). The upgrade would be necessary for any alternative or combination of
alternatives to accommodate the anticipated increase in future flows.

PUBLIC INVOLVEMENT
Activities to Date
The City of Santa Rosa held three public meetings prior to the beginning of the scoping
period. These three meetings (October 10, 2001 at the Windsor Town Hall; October 3,
2001, and May 1, 2002, at the Finley Center in Santa Rosa) announced the beginning of
the IRWP, solicited initial ideas regarding issues of concerns and suggested alternatives,
and updated the public regarding the initial formulation of the Program. In April 2002, in
response to the first two meetings, the City expanded the list of alternatives.

1

In 1997 the City certified the Santa Rosa Subregional Long-Term Wastewater Project EIR, which
analyzed alternative means of managing recycled water. The City may select and implement an alternative
identified in the Long-Term Wastewater Project EIR any time.
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In order to proceed with screening, the Santa Rosa Board of Public Utilities and the City
Council considered and adopted screening criteria on August 1 and August 6, 2002,
respectively.
Relationship of Screening to Scoping
On July 31, 2002, the Scoping Meeting was held in the Finley Center in Santa Rosa. The
Scoping comment period closed on August 14, 2002. A Draft Scoping Report, which
responded to scoping comments, was issued on September 13, 2002, at the same time that
the Draft Screening Report was issued.
Scoping comments suggesting new alternatives are summarized in this report in Chapter
2. Whereas the screening process responds to comments regarding alternatives, scoping
comments cover a wider variety of topics, such as requests for specific types of
environmental analysis, provision of information relative to natural resources,
information regarding cumulative projects, and suggested mitigation measures. The
Draft Scoping Report does not, however, respond to comments regarding alternatives,
because decisions regarding alternatives will be made by the City as part of the Screening
process.
A final Scoping Report will be issued at the same time as this Final Screening Report.
Public Involvement Opportunities relative to Screening
The Draft Screening Report was available for review beginning on September 13, 2002 at
the following locations:
•
•
•
•
•
•

Santa Rosa City Hall, at the City Manager’s Office in Room 10;
All branches of the Sonoma County Library;
Library in Lakeport;
The Sonoma State University Library;
The Santa Rosa Subregional Reclamation Facility (Laguna Plant) Library; and
Can be viewed and downloaded from the project website at:
www.recycledwaterprogram.com.

In addition, copies were available for purchase from Kinko’s at 700-3rd St. in Santa Rosa,
for the cost of copying.

SCHEDULE
A schedule of the screening, scoping and EIR process follows:
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Public Involvement and EIR Schedule
Activity

Date

Pre-Scoping Meeting

October 3, 2001

Pre-Scoping Meeting

October 10, 2001

Pre-Scoping Meeting

May 1, 2002

Notice of Preparation published

July 16, 2002

Scoping Meeting

July 31, 2002

Board of Public Utilities meeting – Select
Screening Criteria

August 1, 2002

City Council meeting – Select Screening Criteria

August 6, 2002

End of review period for the Notice of Preparation

August 14, 2002

End of Scoping Period

August 14, 2002

Draft Scoping Report

September 13, 2002

Draft Screening Report

September 13, 2002

Joint Board of Public Utilities and City Council
meeting to review project description in
preparation for screening.

September 17, 2002

Board of Public Utilities meeting – Screening of
Alternatives

September 19, 2002

City Council meeting – Screening of Alternatives

September 24, 2002

Board of Public Utilities meeting – consider
changing their resolution to match Council
resolution on Screening of Alternatives

October 3, 2002

Board of Public Utilities and City Council joint
meeting to discuss regulatory compliance issues

December 3, 2002

Board of Public Utilities and City Council joint
study session for “Master Plan and Regulatory
Constraints for IRWP”

January 21, 2003

Board of Public Utilities considers new
Alternatives for study in EIR

February 6, 2003

Board of Public Utilities drops possible new
alternatives: discharge to Napa Salt Marsh and
Ocean Discharge

March 20, 2003

Final Scoping Report

May 16, 2003

Final Screening Report

May 16, 2003

Draft EIR

May 16, 2003

Public Hearing on Draft EIR

June 2003

Final EIR

Summer 2003

Certification Meeting(s)

Summer 2003
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2

IRWP SCREENING PROCESS

INITIAL DEVELOPMENT OF ALTERNATIVES
The development of alternatives was initiated by the City in March 2001, resulting in a
list of preliminary alternatives that was provided to the public at the pre-scoping meetings
in Windsor and Santa Rosa in October 2001. At that time, several suggestions were
made by the public that were taken under consideration by the City. In March 2002, the
City revised and expanded the list of alternatives in response to public comments and the
implementation policies adopted by the State and Regional Boards for the California
Toxics Rule, which regulates water quality of discharges to surface waters of the state.
On May 1, 2002, an update meeting was held in Santa Rosa to advise the public of the
change in the list of preliminary alternatives and receive feedback.
During this same period, the City had requested its consulting engineers to begin to
develop the description of the preliminary alternatives. The results of this work have
been published as a series of Technical Memorandums in the Draft EIR which serve to
develop the description of alternatives in the EIR. The Draft Feasibility Report and
Technical Memoranda are included in the appendices of the Draft EIR.

REVIEW OF PRELIMINARY ALTERNATIVES
Agency Comments regarding Alternatives
On July 16, 2002, a Notice of Preparation was sent to the State Clearinghouse and a wide
variety of federal, state, and local agencies who may be Responsible or Trustee Agencies
under CEQA. Twenty-one agencies have responded to date with comments relative to
the selection of alternatives.
Public Comments regarding Alternatives
On July 31, 2002, a Scoping Meeting was held at the Finley Center in Santa Rosa.
Twenty-nine members of the public spoke at the Scoping Meeting and, to date, 82 letters
have been received. In addition, two petitions have been received with 55 and 131
signatures each. Scoping was closed on August 14, 2002; however, letters received prior
to September 6, were considered in the Draft Screening Report. Many of the scoping
comments suggest alternatives that were not considered in the initial development of
alternatives for the Program.
Some of the scoping comments express a preference for one alternative over another or
opposition to a particular alternative. These are important public statements that will be
considered by the decision-makers when they are deciding which alternative may be
selected for implementation (tentatively scheduled for Summer of 2003). The screening
process, however, focuses on identifying a reasonable range of alternatives, rather than
on eliminating potentially feasible alternatives from detailed analysis. During screening,
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an alternative will be included in an EIR if it meets CEQA requirements, that is, the
alternative falls within a reasonable range, fulfills most of the basic project objectives,
and is potentially feasible. Therefore, when summaries of comments are presented
below, preferences for particular alternatives are not reported; rather, suggestions for new
alternatives or portions of alternatives are listed for screening purposes.
Screening Criteria
The CEQA requirements for selection of a reasonable range of alternatives were
considered and formulated as specific Screening Criteria. The criteria respond to the
CEQA requirements that an alternative must meet most of the basic project objectives
and be potentially feasible. On August 1 and August 6, 2002, respectively, the BPU and
City Council adopted the following Screening Criteria:
Program Objectives
The Board of Public Utilities and the City Council have adopted a Purpose and
Need Statement that includes primary and secondary program objectives. The
Program must accomplish all of the primary and most of the secondary Program
objectives. Because the City anticipates that alternatives will be combined to
meet the Program objectives, an alternative must make a meaningful contribution
toward fulfillment of the objectives, but need not, by itself, solve the whole
problem. The Program objectives are as follows:
Primary Program Objectives
•

•

•

Provide wastewater treatment, recycling and disposal for the Santa Rosa
Subregional Reclamation System to accommodate projected growth as
indicated in the adopted General Plans in effect as of July, 2002 of each of the
Subregional members.
Develop and operate the wastewater treatment and disposal system in ways
that protect public health and safety, protect natural resources including the
Russian River and its watersheds, promote use of recycled water, meet current
requirements, and provide flexibility to meet future regulatory requirements.
Maintain a system and system components that can continue to be
successfully financed and that are economically feasible.

Supporting Program Objectives
•
•
•
•

Maximize use of recycled water.
Maximize reuse opportunities where recycled water will increase the
availability of potable water supplies.
Dispose of reclaimed water in a manner that protects beneficial uses of
receiving waters.
Optimize water conservation.
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•
•
•
•

Maintain the level of weather-independence (as defined by the North Coast
Regional Water Quality Board) that is provided by the addition of the Geysers
Recharge Project to the Subregional Reclamation System.
Maximize the use of existing infrastructure.
Maintain a disposal system that is manageable and reliable.
Provide flexibility to accommodate use of recycled water made available by
neighboring agencies as deemed appropriate by the City of Santa Rosa.

Feasibility
Technology
Technology criteria include constructability (i.e., can the project be built) and
reliability (i.e., will the project perform as designed).
Constructability concerns include hydrological issues such as river crossing and
flooding; geological issues such as soil stability, high groundwater and active
faults; and other physical constraints such as existing facilities (e.g., buried
utilities, bridges, etc.) ingress and egress.
Reliability represents long-term ability of an alternative to consistently perform as
designed. Reliability can be defined in terms such as:
•

Frequency of compliance with existing and future regulatory standards
such as effluent quality and discharge rate limits without incurring
unplanned upgrade or maintenance cost.

•

Ability of facilities to withstand natural factors such as earthquakes, wind,
erosion, flooding, etc, without incurring additional maintenance or repair
cost.

Alternatives must be considered constructible and provide a high level of
reliability to be evaluated in the Program EIR.
Logistics
Logistical considerations include legal considerations and the ability to obtain the
approvals or rights necessary for construction and ongoing operation of the
alternative; and to do so within the allotted schedule. The Subregional System
needs to have an approved approach to capacity needs and CTR compliance for
the Regional Board to act favorably on the next NPDES permit application in
early 2005, less than three years from now.
Cost
The cost impact of an alternative can be represented by the following types of
information:
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•

Total cost. The total cost of constructing and operating a project to all
project participants. Costs can include interest on bonds or loans, actual
fees paid to design and construction firms, City staff costs for
administration and operation, and other operating costs like electrical
power.

•

Net Cost. Some of the costs associated with constructing and operating
projects (described in the Total Cost item above) may be borne by parties
other than the Subregional System, which would reduce the cost to the
Subregional System.

•

User Fees. The Subregional System is funded by a combination of
connection fees and monthly user rates. These fees are based on the net
cost of a project to the Subregional System.

Estimated total and net costs are available for only some alternatives, and user
fees are not yet available for any of the alternatives. Therefore, judgment about
the relationship between the current estimate of total cost and affordability of
alternatives will be used to screen alternatives for inclusion in the Program EIR.
The planners, scientists and engineers on the project team have reviewed each alternative
and its components to determine whether it meets the screening criteria. The screening of
alternatives was based on the available data and professional judgment of the consulting
team as summarized in this report. Some data were provided by citizens and agencies.
The level of analysis is consistent between alternatives but due to varying degrees of data
availability, the level of detail of the screening evaluations varies. This variation is
typical for screening. Studies will be conducted between now and the preparation of the
EIR which are intended to supplement existing data to provide an approximately equal
level of detail in the evaluation of environmental impacts of each of the selected
alternatives.
If insufficient information is available to determine whether an alternative component
met a particular criterion, the insufficiency of the information has been indicated.
Cost and Benefit Data
Cost and benefit data provided in Chapters 3 and 5 of this Report were taken from
preliminary reports in September 2002. Costs will be updated in the Draft EIR and Draft
Feasibility Report. Types of costs include the following:
Capital Costs
These are the costs of facilities, structures, and equipment necessary to implement
the alternatives. They are typical one-time costs that occur at or near the
beginning of the project as opposed to annual or recurring costs replacement of
equipment.
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O&M Costs
Operation and maintenance (O&M) costs are recurring costs typically included in
annual operating budgets and required to adequately operate and maintain the
facilities included in a project or alternative.
Benefits
Benefits can be defined as tangible and positive impacts accruing from the
development of a project or alternative to the member cities in the Subregional
System. In a financial or economic sense, benefits should be measurable in
dollars as reduced costs, additional revenue, or a similar financial accrual. For
example, a benefit would be the additional supply of potable water because
recycled water is being used instead.
Present Value Costs
The present value of the costs is the value in current year dollars of the future
costs or a stream of costs included in an alternative or project, discounted using an
appropriate discount rate over a period of 30 years. The net economic benefits
analysis in this report addresses future costs that have not included the effects of
future inflation and, therefore, uses a discount rate that reflects the “real” discount
rate (i.e., the interest rate less inflation).
Present Value Benefits
The present value of benefits is defined in the same manner as the present value
of costs, except benefits are used.
Net Present Value
Since the present value of costs and benefits have both been converted into the
same current year dollars, the net present value is the sum of the present value
costs and benefits. If this sum is negative, it is a net present value cost. If
positive, a net present value benefit.

AGENCY RESPONSES TO THE NOTICE OF PREPARATION REQUESTING NEW
OR MODIFIED ALTERNATIVES
The following suggestions were received from public agencies in response to the Notice
of Preparation, requesting new or modified alternatives. The suggestions have been listed
by category for ease of assessment. The agency recommending the alternative is noted in
parenthesis. In addition to requests for additional alternatives, several agencies expressed
their preference for or against certain alternatives developed as part of the IRWP to date.
Please refer to the Scoping Report for their comments regarding alternative preferences.
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Agricultural Reuse
Agricultural reuse in West and South County should be part of the IRWP (Regional
Water Quality Control Board).
Industrial Reuse
Washwater from industrial reuse is subject to permitting by the Board (Regional Water
Quality Control Board).
Geysers Expansion
Include 0.75 mgd of Windsor’s recycled water in the Geysers Expansion Alternative
(Town of Windsor).
Storage
Design storage reservoirs to provide riparian and marsh habitat (Department of Fish and
Game).
Keep storage reservoirs full to maximize wildlife use (Department of Fish and Game).
Discharge
Reuse wastewater (U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, Gulf of the Farallones National Marine Sanctuary).
Consider constructive reuse of Santa Rosa’s effluent closer to the point of origin (U.S.
Department of Commerce, National Oceanic and Atmospheric Administration, Cordell
Bank National Marine Sanctuary Advisory Council).
Pursue the restoration and reclamation of highly-degraded marsh lands in abandoned
former salt ponds adjoining the mouth of the Napa River (Assembly member Patty Berg,
California Legislature, 1st District).

SUMMARY OF PUBLIC SCOPING COMMENTS REQUESTING NEW
MODIFIED ALTERNATIVES

OR

The following suggestions were received from the public during the Scoping period,
requesting new or modified alternatives. The new alternatives have been listed by
category for ease of assessment.
In addition to requests for additional alternatives, many individuals expressed their
preference for or against certain alternatives developed as part of the IRWP to date.
Please refer to the Draft Scoping Report for their comments regarding alternative
preferences.
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Treatment Plant Upgrade
Build rail lines to transport sludge from the Laguna Plant to disposal sites
Indoor Water Conservation
Composting or incinerating toilets
Reduce potable water use by 50%
Tier water rates
Water conservation advertisement/community awareness education
New development must provide enough water conservation to offset the water it uses
I&I Reduction
Reduce leaks from existing sewer pipes
Urban Reuse
Graywater systems, with or without holding tanks
Industrial uses in cities
Use recycled water for heating and cooling in residences
Additional urban reuse in Rohnert Park and Cotati
Require dual piping for all new development
Agricultural Reuse
Irrigate redwood or other trees
Convert existing city-owned irrigation land to redwoods
Expand agricultural reuse areas to include Sebastopol, Petaluma, Penngrove, and West
County
Use Geysers pipeline to convey recycled water from Airport, Windsor, or Healdsburg
treatment plants to agricultural irrigation lands
Trail system on top of pipelines
Industrial Reuse
Statewide, nationwide, or international recycled wastewater buyer (e.g., a power plant)
Geysers Expansion
Convey recycled water via the Geysers pipeline from Airport, Windsor, or Healdsburg
treatment plants to the Geysers
Storage
Use storage reservoirs to store stormwater runoff
Create wetlands in storage reservoirs
Keep reservoirs full to increase habitat value
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Additional Treatment and Reuse
Geysers recharge and reuse of steam condensate from the Geysers power plants as
drinking water in Santa Rosa
Heat wastewater to pasteurize it
Passive solar stills
“Think at the sink” program to reduce contaminants in wastewater
Created wetlands in conjunction with groundwater recharge or percolation ponds
Discharge
Napa Sonoma Marsh restoration and reuse
Export in bags to San Diego
Filtration ponds along the Russian River
Discharge to San Francisco Bay
Pipe in Russian River to the ocean
Discharge to the Ocean
Wetland development adjacent to San Francisco Bay
No Project
No growth/slow growth
Slower growth
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3

EVALUATION OF ALTERNATIVES
RELATIVE TO SCREENING CRITERIA

This section provides an evaluation of alternatives relative to the screening criteria.
Screening criteria and their development are described in Chapter 2 above.

SUMMARY OF SCREENING EVALUATION
A summary matrix is provided on the following pages.

MAY 16, 2003

PARSONS

PAGE 3-1

INCREMENTAL RECYCLED WATER PROGRAM
FINAL SCREENING REPORT

Table 3-1
MATRIX OF ALTERNATIVES
Program
Objectives

Feasibility

Capital
Cost

Treatment Plant Upgrade as included in IRWP

+

+

$60

$3

$110

$0

Build Rail Lines to Transport Sludge from the Laguna Plant to
Disposal Sites

+

-

Alt. 1, Indoor Water Conservation as included in IRWP

+

+

$2

$3

$30

$10

Composting or Incinerating Toilets

-

-

New Development Must Provide Enough Water Conservation
to Offset the Water it Uses

+

-

+

+

$600

$0

$440

$50

Alt. 3, Urban Reuse as included in IRWP

+

+

$210

$6

$270

$20

Use of Recycled Water for Heating and Cooling in Residences

-

Feasibility
unknown

Additional Urban Reuse in Rohnert Park and Cotati

+

+

Require Dual Piping for All New Development

+

-

+

+

$240

$13

$370

$70

Alternatives

Annual
Present
O&M Cost Value Cost
(millions of dollars)

Present Value
Benefit

Treatment Plant Upgrade

Indoor Water Conservation

Infiltration and Inflow Reduction
Alt. 2, I&I Reduction as included in IRWP
Urban Reuse

Agricultural Reuse
Alt. 4, Agricultural Reuse as included in IRWP
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Table 3-1
MATRIX OF ALTERNATIVES
Program
Objectives

Feasibility

Expand Agricultural Reuse Areas to Include Sebastopol,
Petaluma, Penngrove, and West County

+

+

Use Geysers Pipeline to Convey Recycled Water from
Airport, Windsor, or Healdsburg Treatment Plant to
Agricultural Irrigation Lands

-

Feasibility
unknown

Trail System on Top of Pipelines

-

Feasibility
unknown

Alt. 5, Industrial Reuse as included in IRWP

-

+

Statewide, Nationwide, or International Recycled Water
Buyer, e.g., a Power Plant

+

-

Alt. 6, Geysers Expansion as included IRWP

+

+

Convey recycled water via the Geysers pipeline from Airport,
Windsor, or Healdsburg treatment plants to the Geysers

-

Feasibility
unknown

Surface Storage as included in IRWP

+

+

Subsurface Storage as included in IRWP

+

-

Use Storage Reservoirs to Store Stormwater Runoff

-

Feasibility
unknown

Alternatives

Capital
Cost

Annual
Present
O&M Cost Value Cost
(millions of dollars)

Present Value
Benefit

Industrial Reuse
$1

$0

$1

$0

$100

$8

$280

$0

Geysers Expansion

Storage
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Table 3-1
MATRIX OF ALTERNATIVES
Program
Objectives

Feasibility

Create Wetlands in Storage Reservoirs

+

-

Keep Reservoirs Full to Increase Habitat Value

-

-

Polishing Wetlands

-

-

Groundwater Recharge

+

-

$320

$4

$360

$60

Lake Sonoma Discharge

+

-

$320

$9

$440

$60

Geysers Recharge and Reuse of Steam Condensate from the
Geysers Power Plants as Drinking Water in Santa Rosa

+

-

Heat Wastewater to Pasteurize It

+

-

Passive Solar Stills

+

-

"Think at the Sink" Program to Reduce Contaminants In
Wastewater

+

+

+

+

Injection

$20

$1

$50

$0

Percolation

$80

$4

$140

$0

Existing Discharge System

$240

$3

$270

$0

Discharge with 80 mgd Geysers Pipeline

$290

$6

$370

$0

Alternatives

Capital
Cost

Annual
Present
O&M Cost Value Cost
(millions of dollars)

Present Value
Benefit

Additional Treatment and Reuse
Alt. 7, Additional Treatment and Reuse as included in IRWP

Discharge
Alt. 8, Discharge as included in IRWP
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Table 3-1
MATRIX OF ALTERNATIVES
Program
Objectives

Feasibility

Napa Sonoma Marsh Restoration and Reuse

-

-

Export in Bags to San Diego

+

-

Discharge to San Francisco Bay

+

-

Pipe in Russian River to the Ocean

+

-

Discharge to the Ocean

+

-

Wetland Development Adjacent to San Francisco Bay

+

-

Alt. 9, No Project as included in IRWP

-

+

No Growth/Slow Growth

-

+

Alternatives

Capital
Cost

Annual
Present
O&M Cost Value Cost
(millions of dollars)

Present Value
Benefit

No Project
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EVALUATION OF ALTERNATIVES
Treatment Plant Upgrade
Treatment Plant Upgrade, as Included in the IRWP
Description
The Laguna Plant would be upgraded to accommodate 25.9 mgd ADWF. This
upgrade would consist of additional or upgraded pumps, and expansion of several
in-plant processes within the existing footprint of the site.
Evaluation relative to Screening Criteria
These improvements are needed to comply with the Program objectives.
Initial engineering analysis indicates that the upgrade is potentially feasible.
Summary
Upgrade to the Laguna Treatment Plant meets the Program objectives and is
potentially feasible. It is therefore recommended that this component be
evaluated in the EIR.
Build Rail Lines to Transport Sludge from the Laguna Plant to
Disposal Sites
Description
This proposal would obtain right-of-way and build rail lines from the Laguna
Plant (1) to the Central Sonoma County Landfill and/or (2) to the existing rail
lines in Cotati to utilize tracks owned by the Northwestern Pacific Railroad to
transport sludge to the Redwood Landfill in Marin County; a rail spur would be
required from the Northwestern Pacific rail line along Highway 101 out to the
Redwood Landfill.
Evaluation relative to Screening Criteria
The suggestion is consistent with the Program objectives, as increased volumes of
sludge will need to be transported to increase recycling and disposal.
It would not be feasible, however, to obtain the railroad rights-of-way needed
using eminent domain because this alternative would likely not meet the “least
private harm, greatest public good” test (or the other requirements for a resolution
of necessity) when other acceptable alternatives (public roadways) currently exist.
Costs are unknown.
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Summary
The proposal meets the Program objectives, but is infeasible due to the inability of
the City to reliably obtain rights-of-way for the alternative. It is therefore
recommended that this proposal be eliminated from further study.
Indoor Water Conservation
Alternative 1, Indoor Water Conservation, as Included in the IRWP
Description
This alternative consists of conservation programs for the Subregional Partners as
a way to reduce indoor water usage and therefore sewage flows into the Laguna
Plant.
Each of the Subregional Partners currently implements water conservation
activities and programs. These programs, which include residential water
surveys, residential plumbing retrofit, and metered water sales, have resulted in an
estimated reduction of 1.5 million gallons per day in sewage flows into the
Laguna treatment plant. In addition, some activities being undertaken, such as
public information and school education programs, do not have quantifiable
savings, but by changing attitudes and behavior concerning water use, assist with
the implementation of the other programs.
Potential reductions in future sewage flows from continuation of these activities
and programs, as well as implementation of new water conservation measures
(such as front loading washing machines) identified by the State of California will
be analyzed as part of the IRWP. The City of Santa Rosa has already
implemented all of the state-designated measures applying to indoor water usage,
resulting in about a 10% reduction in sewer flow, and therefore, the additional
water savings in the future will decrease over time. Implementation of all of the
state-designated measures by the other Subregional Partners would result in an
additional potential reduction in sewer flow of as much as 0.7 mgd by 2020.
Evaluation relative to Screening Criteria
The Indoor Water Conservation Alternative reduces wastewater flows into the
Laguna Plant, thereby eliminating additional treatment, recycling, and disposal
needs.
Initial engineering analysis has shown the alternative to be potentially feasible.
Full Alternative
(millions of dollars)

MAY 16, 2003

Capital Costs

$2

Annual O&M Costs

$3

PARSONS

PAGE 3-7

INCREMENTAL RECYCLED WATER PROGRAM
FINAL SCREENING REPORT

Full Alternative
(millions of dollars)
Benefits

$10

Present Value Cost

$30

Present Value Benefit

$10

Net Present Value

$20

Note: Estimates done in September 2002

Summary
Water Conservation, as currently included in the IRWP, meets the Program
objectives and is potentially feasible. It is therefore recommended that this
alternative be evaluated in the EIR.
Composting or Incinerating Toilets
Description
Retrofit existing homes or provide new homes with composting or incinerating
toilets, thereby eliminating flush toilets.
Evaluation relative to Screening Criteria
The proposal is consistent with the Program objectives in that it reduces the
wastestream prior to the treatment plant, eliminating the need for additional
treatment or recycling/disposal. Composting toilets are not allowed in the County
of Sonoma due to health and safety concerns with the use and maintenance of the
facilities. Incinerating toilets are allowed only on a very limited basis for the
same health and safety reasons. The County will allow incinerating toilets only if
there are no other options available to the resident. Therefore, the proposal is
inconsistent with the Program objectives in that it does not protect the public
health.
The alternative is not considered feasible, as private maintenance of each facility
would be required. It is impractical to expect that each of the private facilities
would be adequately maintained. Public health concerns make this proposal
unreliable.
Cities in the County defer to the Sonoma County Permit and Resource
Management Department (PRMD) for permitting activities related to these
systems. PRMD staff has indicated that these systems are not allowed in the
County for public health reasons (personal communication, Rich Holmer and
Randy Leach, 2002).
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The City is unaware of the successful implementation of such a program in the
United States on a scale that would meaningfully contribute to the basic
objectives of the IRWP.
Summary
This alternative does not meet the Program objectives and is not feasible. It is
therefore recommended that this proposal be eliminated from further study.
Reduce Potable Water Use by 50% - Included in Alternative 1, Indoor
Water Conservation
This proposal of reducing potable water use by 50% is apparently based on water
usage in Marin County, apparently during a severe drought that occurred in the
1970s. At that time, water use was reduced significantly, including outdoor water
use, in response to a temporary crisis. All use of water for landscaping was
eliminated, resulting in approximately a 20% reduction in water consumption.
Outdoor water conservation (such as the landscape prohibitions during Marin’s
drought) does not reduce flows to the regional treatment plant. Only indoor water
conservation measures are successful from a sewage reduction standpoint.
Since the 1970s many water conservation measures have been undertaken,
resulting in about a 25% additional reduction in water consumption (refer to
Appendix D-4 of the Santa Rosa Subregional Long-Term Wastewater Project
EIR). The Water Conservation Alternative in this IRWP proposes another 5%
reduction in water use, which will result in a level of indoor water conservation
roughly equivalent to that achieved in Marin during the drought of the 1970s, thus
the 50% goal has been achieved with the IRWP as developed to date.
Tier Water Rates – Included in Alternative 1, Indoor Water
Conservation
Under the State of California water conservation guidelines, conservation pricing
provides incentives to customers to reduce average or peak use, or both.
Conservation pricing components include, for example, seasonal rates or excessuse surcharges to reduce peak demands during summer months. Of the four
subregional partners, only Santa Rosa has conservation pricing at this time.
Conservation pricing is included in Alternative 2, Water Conservation, for all
partners as this is an acknowledged Best Management Practice (BMP) for water
conservation. The goal of water rate tiering has been achieved in the IRWP as
developed to date.
Water Conservation Advertisement/Community Awareness
Education – Included in Alternative 1, Indoor Water Conservation
Water conservation education is a State of California BMP included in
Alternative 2, Indoor Water Conservation. The State does not assign a specific
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volume of water savings for this BMP. The education program of each city is
expected to support the other more specific water conservation programs.
Because no specific additional education programs have been suggested, the
Water Conservation Alternative, as developed to date, is considered to include the
proposal.
New Development Must Provide Enough Water Conservation to
Offset the Water It Uses
Description
This is a strategy for water conservation that shifts the funding responsibility to
the private sector. Under this approach, new development would be required to
incorporate sufficient water conservation measures to offset, in whole or in part,
the water demand created by the new development. New development would
need to reduce its water use and/or acquire “credits” generated by reductions in
water usage by other, existing water users.
Evaluation relative to Screening Criteria
This alternative would meet most of the basic Program objectives, in that it would
reduce the rate of growth of the volume of wastewater discharged to the Laguna
Plant.
To the City’s knowledge, a water usage system similar to the proposal has not
been successfully developed and implemented. The cost of implementing this
alternative would be borne entirely by new development, rather than spread out
over the ratepayer base. The Board of Public Utilities has found that it is unfair to
burden new development with 100 percent of these expenses; this proposal would
substantially increase rates for new housing, when housing costs are already too
high. This alternative is considered infeasible.
Summary
The proposal meets the Program objectives, but is infeasible. It is therefore
recommended that the proposal be eliminated from further study.
I&I Reduction
Alternative 2, I&I Reduction, as Included in the IRWP
Description
Each of the Subregional Partners currently has a program to maintain and replace
sewers to reduce the amount of groundwater infiltrating the sewers (infiltration)
and to reduce the amount of stormwater flowing into the sewers (inflow). I&I
control reduces the quantity of water that needs to be treated and recycled or
disposed. This alternative involves repair or replacement of existing sewage
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collection system pipe and appurtenances that are buried in the Subregional
System service areas. Under the IRWP, an aggressive I&I control program by the
City of Santa Rosa and the Subregional partners will be formulated and evaluated.
Evaluation relative to Screening Criteria
The I&I Reduction Alternative reduces wastewater flows into the Laguna Plant,
thereby reducing additional treatment, recycling, and disposal needs. I&I
reduction potential is greatest in the wintertime during storm events, when
reducing wastewater flows to the Plant is most valuable.
Initial engineering analysis has shown the alternative to be potentially feasible.
Full Alternative
(millions of dollars)

Capital Costs

$600

Annual O&M Costs

$0

Benefits

$70

Present Value Cost

$440

Present Value Benefit

$50

Net Present Value

$390

Note: Estimates done in September 2002

Summary
Alternative 2, I&I Reduction, has been found to meet most of the basic Program
objectives and to be potentially feasible. It is therefore recommended that this
alternative be evaluated in the EIR.
Reduce Leaks from Existing Sewer Pipes – Included in Alternative 2,
I&I Reduction
Urban Reuse
Alternative 3, Urban Reuse, as Included in the IRWP
Description
Use of recycled water for urban irrigation provides dual benefits of irrigation and
replacement of potable water currently used for urban irrigation that could be used
for other purposes. Currently, many irrigated parks, playgrounds and industrial
campuses within Rohnert Park and some within Santa Rosa are supplied with
recycled water for irrigation, and the Subregional System provides recycled water
for all of the irrigation at Sonoma State University.
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The expanded use of recycled water under this alternative will focus on its use to
replace other water sources for existing irrigated areas within Santa Rosa such as
the Fairgrounds, Bennett Valley, Fountaingrove and Country Club golf courses,
as well as numerous parks and playgrounds throughout the city. Approximately
1,500 irrigation customers of the City of Santa Rosa could be served by this
system. Supplying recycled water to this entire area would replace existing
irrigation sources (720 MG/yr of City-supplied water as well as 590 MG/yr of
groundwater), and would also avoid the need to supply an additional 660 MG/yr,
either from City-supplied or from ground water, to irrigate future development.
New developments in southeast and southwest Santa Rosa will be considered for
dual piping systems that will provide recycled water to new landscaped areas as
well as to industrial users as a replacement for potable water use in industrial
processes. Recycled water would be available also to commercial buildings for
use for indoor plumbing such as fire sprinklers and toilets. The use of graywater
systems is included in this Alternative.
Evaluation relative to Screening Criteria
This alternative meets the Program objectives, in that it provides reuse while
protecting natural resources and can offset potable water use.
Initial engineering study shows that a large Urban Reuse system is potentially
feasible.
As an example, the Irvine Ranch Water District in Orange County, California
supplies recycled water to office high-rises for use in flushing toilets and urinals
(www.watereuse.org/pages/calprojects.html. Site accessed August 27, 2002).
Full Alternative
(millions of dollars)
Capital Costs

$210

Annual O&M Costs

$6

Benefits

$50

Present Value Cost

$270

Present Value Benefit

$20

Net Present Value

$240

Note: Estimates done in September 2002

Summary
Alternative 3, Urban Reuse has been found to meet most of the Program
objectives and is potentially feasible. It is therefore recommended that this
alternative be evaluated in the EIR.
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Graywater Systems, with or without Holding Tanks – Included in
Alternative 3, Urban Reuse
Industrial Reuse in Cities – Included in Alternative 3, Urban Reuse
Use of Recycled Water for Heating and Cooling in Residences
Description
In-home climate-control systems would use recycled water as a heat source and
heat sink2.
Evaluation relative to Screening Criteria
The use of recycled water as a heat source or heat sink is not an end use of the
recycled water. After use in the climate-control system, the water would need to
be disposed of, most likely by discharging it back into the sewer system to be
treated by the Laguna Plant. This alternative does not meet the primary Program
objectives of providing reuse and/or disposal.
The feasibility or cost of this alternative is not known.
Summary
Use of recycled water for heating or cooling systems does not meet the City’s
basic Program objectives. It is therefore recommended that this proposal be
eliminated from further study.
Additional Urban Reuse in Rohnert Park and Cotati
Description
Provide recycled water to additional parks for landscaping irrigation in Rohnert
Park and Cotati.
Evaluation relative to Screening Criteria
The use of recycled water for additional urban reuse opportunities meets the
Program objective of recycling and disposal.
The proposal is potentially feasible. At this time costs are not known.
Summary
The proposal meets the Program objectives and is potentially feasible. It is
therefore recommended that it be added to the Urban Reuse Alternative for
evaluation in the EIR.
2

In this context a heat sink means that excess building heat would be transferred to recycled water.
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Require Dual Piping for All New Development
Description
This alternative would shift the funding responsibility for dual piping to the
private sector for all new development. Voluntary dual piping is included in
Alternative 3, Urban Reuse.
Evaluation relative to Screening Criteria
This alternative would meet most of the basic project objectives, in that it would
reduce the rate of growth of the volume of wastewater discharged to the Laguna
Plant.
To the City’s knowledge, a dual piping system similar to this proposal has not
been successfully developed and implemented. The cost of implementing this
alternative would be borne entirely by new development, rather than spread out
over the ratepayer base. The Board of Public Utilities has found that it is unfair to
burden new development with 100 percent of these expenses; this proposal would
substantially increase rates for new housing, when housing costs are already too
high. This alternative is considered infeasible.
Summary
The proposal meets Program objectives, but is infeasible. It is therefore
recommended that this proposal be eliminated from further study.
Agricultural Reuse
Alternative 4, Agricultural Reuse, as Included in the IRWP
Description
This alternative provides recycled water for agricultural irrigation within the
following areas of Sonoma County. These areas have been included in the IRWP
because property owners within these general geographic locations have
requested recycled water from the Subregional System.
•
•
•

The area east of Rohnert Park
The Russian River area between Windsor and Healdsburg, and the Alexander
Valley
The Dry Creek Valley area

Agricultural lands within each of these areas are currently irrigated with water
from other sources. This alternative proposes to replace current sources of
irrigation with recycled water. Use of recycled water would be voluntary, and
would occur only if requested by the property owner. In addition, this alternative
includes irrigation of lands which may be converted to crops or pasture when
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recycled water becomes available. In portions of the County, this alternative is
being developed consistent with plans being developed by the Sonoma County
Water Agency, local agricultural groups, and individual operators who have
expressed interest in recycled water use. Recycled water would be potentially
available to a wide variety of agricultural uses, including vineyards, pasture, and
silviculture (redwood or other tree cultivation).
Evaluation relative to Screening Criteria
The Agricultural Reuse Alternative provides recycling and disposal of recycled
water and therefore meets the primary Program objectives.
The initial engineering analysis has shown the alternative to be potentially
feasible.
Full Alternative
(millions of dollars)
Capital Costs

$240

Annual O&M Costs

$13

Benefits

$150

Present Value Cost

$370

Present Value Benefit

$70

Net Present Value

$300

Note: Estimates done in September 2002

Summary
The Agricultural Reuse Alternative has been found to meet the Program
objectives and be potentially feasible. It is therefore recommended that this
alternative be evaluated in the EIR.
Irrigate Redwood or Other Trees – Included in Alternative 4,
Agricultural Reuse
Convert Existing City-owned Irrigation Land to Redwoods
Under this alternative, existing City-owned land used for irrigation purposes
would be converted to redwoods. Lands converted in this fashion would consume
more recycled water than pasturelands.
The IRWP Program EIR will evaluate each alternative conceptually and is
therefore not considering specific parcels nor ownerships. Irrigation of redwoods
is included in Alternative 4, Agricultural Reuse. In addition, additional
agricultural reuse in the Santa Rosa plain is not included in the IRWP, because the
existing agricultural irrigation system is operating there, and little additional
unirrigated acreage remains.
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Expand Agricultural Reuse Areas to Include Sebastopol, Petaluma,
Penngrove, and West County
Description
The agricultural irrigation areas would be expanded to include Sebastopol, Santa
Rosa plain, Petaluma, Penngrove and West County. Some of these areas could be
served by storage proposed; some areas could not be served without additional
storage reservoirs.
Evaluation relative to Screening Criteria
This alternative meets the primary Program objectives, just as the Agricultural
Reuse Alternative does.
Additional agricultural irrigation in the specified areas is potentially feasible, as
shown in the Santa Rosa Subregional Long-Term Wastewater Project EIR (LongTerm EIR).
Summary
These areas have already been evaluated in the Long-Term EIR. They can
therefore be selected for implementation at any time, and do not need to be
reconsidered in the IRWP EIR.
Use Geysers Pipeline to Convey Recycled Water from Airport,
Windsor, or Healdsburg Treatment Plants to Agricultural Irrigation
Lands
Description
The wastewater treatment plants in Windsor, Healdsburg, and Larkfield-Wikiup
(at the Sonoma County Airport) would use the Geysers pipeline to convey their
recycled water further north to potential agricultural irrigation areas.
Evaluation relative to Screening Criteria
This alternative does not meet the any of the primary Program objectives, in that
it disposes of recycled water from other agencies, not from the Subregional
System.
Feasibility has not been investigated.
Summary
This suggestion does not meet the Program objectives. It is therefore
recommended that this proposal be eliminated from further study.
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Trail System on Top of Pipelines
Description
This alternative would provide trail systems along the top of buried pipelines.
Evaluation relative to Screening Criteria
This alternative does not meet any of the primary Program objectives, in that it
does not increase recycling/disposal capacity or increase the quality of water to be
discharged. This suggestion may have been proposed as a mitigation measure, or
as an incidental amenity associated with pipeline construction. If the IRWP has
impacts to trail systems or related recreational facilities, then trails on top of
pipelines could potentially mitigate for impacts. Even if such impacts will not
occur, the City could decide to construct trails in light of the benefits of
expanding the trail system, subject to the terms of the pipeline rights-of-way or
other variables associated with constructing trails.
Feasibility and cost have not been investigated.
Summary
This suggestion does not meet any of the Program objectives. It is therefore
recommended that this proposal be eliminated from further study as a full
alternative. It will be considered as a potential mitigation measure, if impacts to
trail systems are identified in the EIR.
Industrial Reuse
Alternative 5, Industrial Reuse, as Included in the IRWP
Description
Under this alternative, recycled water would be provided for use by gravel
processors in the Russian River area near the Geysers pipeline. The portions of
their gravel processing operations for which recycled water use is appropriate will
be evaluated; these include dust control and gravel washing. A new pipeline or
pipelines from the existing Geysers Pipeline and one or more pump stations could
be required to carry recycled water to the gravel processing sites.
A survey of industries within 1,000 feet of the Geysers pipeline was conducted.
No industries besides the gravel processing facilities were identified that use
significant amounts of water in their operations.
Evaluation relative to Screening Criteria
Use of recycled water by a gravel processing plant is not an end use, and the
disposal of washwater from the facility would still need to be permitted.
Therefore, it has been concluded that industrial reuse where recycled water is not
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evaporated or absorbed does not meet the primary Program objectives of
recycling and disposal. In addition, the Regional Board pointed out this same
concern in their response to the Notice of Preparation.
Initial engineering analysis showed the alternative to be potentially feasible, but
would not make a meaningful contribution to recycling or disposal needs.
Full Alternative
(millions of dollars)
Capital Costs

$1

Annual O&M Costs

$0

Benefits

$0

Present Value Cost

$1

Present Value Benefit

$0

Net Present Value

$1

Note: Estimates done in September 2002

Summary
The Industrial Reuse Alternative as it has been developed to date (i.e., gravel
processing facilities outside of incorporated areas) does not meet the primary
Program objectives. It is therefore recommended that this proposal be eliminated
from further study.
Statewide, Nationwide, or International Recycled Water Buyer, e.g. a
Power Plant
Description
Large industrial water users, such as power plants, would convey, recycle, and
dispose of recycled water. Industrial reuse within the city limits of Subregional
System member cities is included in Alternative 3, Urban Reuse.
Evaluation relative to Screening Criteria
Use of recycled water by an industry is not an end use except to the extent the
water evaporates or is absorbed. Otherwise, the recycled water is not disposed of
and would still need to be permitted and managed on an ongoing basis.
Therefore, most large industrial users will not serve the Program objectives of
recycling and disposal.
The only power plant or similarly large industrial water user in Sonoma County or
neighboring counties is the Geysers geothermal energy generating plants. No
statewide, nationwide, or international market for recycled water currently exists
because water is very expensive to convey and most areas have potable or
recycled water available locally. The alternative is considered infeasible, except
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for providing water to the Geysers geothermal energy generating plants (which is
addressed with a separate alternative).
Summary
This alternative may meet the Program objectives theoretically, but is infeasible
(except for the Geysers Expansion Alternative; see below). It is therefore
recommended that this proposal be eliminated from further study.
Geysers Expansion
Alternative 6, Geysers Expansion, as Included in the IRWP
Description
The pipeline and pump stations installed as part of the Geysers Recharge Project
have capacity to provide operational flexibility above the average daily flow rate
of 11 million gallons per day of recycled water that is currently contracted
between the City of Santa Rosa and Calpine, the steamfield operator. The
operational flexibility was provided to allow for "off peak" pumping during times
when electrical demand and power costs were less and to provide flexibility in the
event deliveries to the Geysers were behind schedule.
This alternative involves increasing the amount of water supplied to the Geysers
steamfield beyond the 11 mgd currently approved. No changes to the Geysers
pipeline would be required, but the three existing pump stations along Pine Flat
Road would need to be upgraded with construction of a new building at each site
for deliveries greater than 19 mgd. No modifications to the pipeline would be
required. Water delivery to the Geysers under this alternative could range from
11 mgd (currently approved) up to 25 mgd.
Although the system of injection wells at the Geysers already has capacity to
accept additional flow, this alternative includes expanding the geographic area for
injection, along with new pipe, pumps, tanks and discharge at the area of
injection.
Evaluation relative to Screening Criteria
The Geysers Expansion Alternative meets the Program objectives by providing
recycling and disposal of recycled water.
Initial engineering analysis has found the alternative to be potentially feasible.
Full Alternative
(millions on dollars)
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Benefits

$0

Present Value Cost

$280

Present Value Benefit

$0

Net Present Value

$280

Note: Estimates done in September 2002

Summary
This alternative has been found to meet the Program objectives and be potentially
feasible. It is therefore recommended that this alternative be evaluated in the EIR.
Convey Recycled Water via the Geysers Pipeline from the Airport,
Windsor, or Healdsburg Treatment Plants to the Geysers
Description
The wastewater treatment plants in Windsor, Healdsburg, and Larkfield-Wikiup
(at the Sonoma County Airport) would use the Geysers pipeline to convey their
recycled water further north to the Geysers steamfield.
Evaluation relative to Screening Criteria
This alternative does not meet the any of the primary Program objectives, in that
it disposes of recycled water from other agencies, not from the Subregional
System.
Feasibility and cost have not been investigated.
Summary
This suggestion does not meet the Program objectives. It is therefore
recommended that this proposal be eliminated from further study.
Storage
Surface Storage, as Included in the IRWP
Description
Specific locations for storage reservoirs have not been determined. However,
geographic areas suitable for surface storage reservoirs have been identified in the
vicinity of agricultural irrigation areas in the Russian River/Alexander Valley and
Dry Creek Valley areas, while areas in the southern part of the Santa Rosa Plain
will be identified to meet storage needs for urban reuse and Geysers expansion.
Storage options in either the Santa Rosa plain or east of Rohnert Park could serve
agricultural irrigation in the area east of Rohnert Park.
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Reservoirs would typically be constructed by damming a natural drainage or
valley by means of an earth filled embankment dam, or by building berms on
flatter land. Reservoirs may require lining or drainage diversion structures around
them, or smaller back dams. Wetlands may be created adjacent to or as part of the
storage reservoirs. Acquisition of property would likely be required for the
reservoirs and appurtenant facilities, including inlet and outlet pipelines and
access roads.
Evaluation relative to Screening Criteria
Storage is needed for proper discharge and reuse by several alternatives and
thereby contributes to achieving the Program objectives.
Surface storage has been used by the Subregional System for many years and has
been found to be successful, and therefore new storage opportunities are
potentially feasible.
Summary
Surface storage has been found to meet the Program objectives and be potentially
feasible. It is therefore recommended that this component be evaluated in the
EIR.
Subsurface Storage, as Included in the IRWP
Description
Recycled water would be injected into the aquifer through a series of wells and
pumps for storage until required for reuse or discharge. Water would then be
extracted from the aquifer through the wells and distributed to the reuse sites or
discharge location. Some treatment of recycled water would occur while
traveling in the aquifer.
The most important parameter determining suitability of an area for subsurface
storage is its specific capacity, which expresses how easily water can be moved in
and out of the aquifer. The exact number of wells would be determined by the
volume of storage required, the specific capacity of each well, and the
transmissivity of the soil.
Evaluation relative to Screening Criteria
Storage is needed for proper reuse or recycling and disposal by several
alternatives and thereby contributes to achieving the primary Program objectives.
The only aquifer available for underground storage in the Santa Rosa Plain is the
Merced formation, which is a potable water aquifer. Tertiary-treated recycled
water would likely be viewed by regulators as being of insufficient quality to
inject into this aquifer if it could migrate to a potable supply well without long
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travel times and distances that are considered at this time to be incompatible with
a groundwater injection and extraction facility. Regulators are also extremely
reluctant to decertify part of an aquifer for potable use as a means of avoiding
effects on potable supply wells. Potable water wells are located throughout the
Santa Rosa Plain. Therefore underground storage of recycled water would be
difficult to site.
If a suitable site were identified, additional testing would be required to
demonstrate reliable operation and obtain a permit. Additional detailed
groundwater and geochemical modeling would be needed, followed by field
testing. The first cycle of testing would use potable water. A second cycle of
testing would use recycled water. Potential problems that could be encountered
include insufficient capacity, well clogging, unacceptable changes in water
quality, or migration of water outside of the identified area of impact.
Underground storage of recycled water has never been permitted in California, so
the exact process to obtain a permit is not clear at this time, as there are no
adopted regulations to permit such a use.
Summary
Subsurface storage meets Program objectives, but is not feasible. Given the
regulatory uncertainties and potential problems that could be encountered,
underground storage cannot be considered a reliable storage method at this time.
Logistically it would be difficult to implement in the time frame required.
Therefore underground storage of recycled water is considered infeasible.
Use Storage Reservoirs to Store Stormwater Runoff
Description
Storage reservoirs would be enlarged to accommodate stormwater runoff from
adjacent hillsides or flat lands.
Evaluation relative to Screening Criteria
This alternative does not provide wastewater treatment, recycling, or disposal, and
so does not meet the primary Program objectives.
Feasibility and cost of the alternative have not been investigated.
Summary
This proposal does not meet the Program objectives. It is therefore recommended
that this proposal be eliminated from further study.
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Create Wetlands in Storage Reservoirs
Description
The commentor requests that storage reservoirs be built to include wetlands
habitat features.
Evaluation relative to Screening Criteria
The IRWP includes a constructed wetland component proposed to be adjacent to
storage reservoirs, percolation ponds, or other IRWP open water facility.
The suggestion to provide wetlands inside storage reservoirs instead of adjacent to
them would require reservoirs to be constructed with shallow areas, as water
depth greater than about five feet deep does not support high quality wetlands.
Restricting the depth of all or part of each storage reservoirs to a range that
promotes wetland habitat values would either eliminate their value as storage or
substantially increase their size and hence the impacts to the ecosystem they are
built on. Constructed wetlands inside storage ponds would recycle water and
therefore would meet Program objectives.
As part of the IRWP, wetlands are being studied adjacent to storage reservoirs in
shallow ponds. This design for wetlands will provide maximum wildlife habitat
values and water consumption though evapotranspiration. Constructed wetlands
may also help mitigate the impacts associated with disturbing habitat to construct
the reservoir.
Summary
This proposal meets Program objectives, but is not feasible. It is therefore
recommended that this proposal be eliminated from further study.
Keep Reservoirs Full to Increase Habitat Value
Description
Storage reservoirs would be operated to maintain them at full, or as nearly full as
possible, to increase wetland habitat values.
Evaluation relative to Screening Criteria
This alternative does not provide wastewater treatment, recycling, or disposal, and
so does not meet the Program objectives. If alternatives are found to have
impacts to wetlands, this may be a mitigation measure. See response to previous
item on constructing wetlands in storage reservoirs.
The purpose of storage reservoirs is to store water during the winter, when direct
land-application is infeasible, for reuse during the summer, when demand for
irrigation water is at its height. If reservoirs are kept full throughout the summer,
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the reservoirs will have little capacity to store recycled water during the winter
months. Keeping reservoirs full would limit their use and decrease the reliability
of the system. Therefore, this alternative is considered infeasible.
Summary
This alternative does not meet to the Program objectives, and feasibility is
doubtful. It is therefore recommended that this proposal be eliminated from
further study.
Additional Treatment and Reuse
Alternative 7, Additional Treatment and Reuse, as Included in the
IRWP
Description
The California Toxics Rule is expected to result in new requirements on the
quality of recycled water that is directly and possibly indirectly discharged to
surface waters. Under this alternative, various options will be developed for
additional treatment methodologies to improve the quality of Plant effluent,
including:
•
•
•

Physical and chemical treatment methods to address the CTR (for
example, Microfiltration and Reverse Osmosis (MFRO));
Additional limits on discharge of pollutants by industry into the sewer
(pretreatment limits); and
Constructed wetlands to provide additional treatment or “polishing’ of
recycled water. Wetlands may also be added for habitat value.

Also under this alternative, because the additional treatment and resulting
improved quality of the recycled water would open up additional reuse
opportunities, the following options are considered:
•
•

Groundwater recharge by percolation ponds, infiltration basins, or
injection; and
Discharge into Lake Sonoma, which could augment potable water supplies
in the Russian River and improve habitat for endangered fish species.

If water receives additional treatment, but is discharged rather than reused, then it
is included in the Alternative 8, Discharge; please see that alternative description
below.
Evaluation relative to Screening Criteria
Polishing wetlands. Initial engineering analysis has shown this component to be
ineffective in removing metals, the constituents of primary concern under the
California Toxics Rule. Because discharge cannot occur without compliance with
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CTR, polishing wetlands do not meet the Program objectives for treatment or
disposal. For the same reason, polishing wetlands are considered infeasible.
However, as part of the IRWP, wetlands are being studied adjacent to storage
reservoirs in shallow ponds. This design for wetlands will provide maximum
wildlife habitat values and water consumption though evapotranspiration.
Surface recharge of groundwater through the use of percolation ponds,
infiltration, or injection. This alternative will meet the Program objectives by
providing recycling and disposal of recycled water, as well as potentially
increasing the supply of potable water.
Groundwater recharge regulations were first issued by the California Department
of Health Services (DHS) in 1978 and have been revised periodically since first
being issued, but have not been finally promulgated. Each successive revision has
increased the level of protection for drinking water and thereby increased the cost
of compliance. The overall approach is to create multiple barriers between any
contaminant (chemical or microbial) and the potential drinking water customer.
The regulations are now in draft form and were last revised in August 2002.
Because of the controversial nature of the draft regulations, DHS currently
estimates that it will take approximately 2 years to adopt the groundwater
recharge regulations. Even this time frame appears to be optimistic in light of the
controversial nature of the proposal. When finalized and subsequently adopted,
the criteria addressing groundwater recharge will be included in the Water
Recycling Criteria. In the event the DHS regulatory process advances sufficiently
to render this alternative feasible, the City could revise the IRWP to add this
alternative to the program. At this time, however, this alternative appears to be
infeasible.
Given the current regulatory uncertainties, this alternative is considered unreliable
and infeasible.
Discharge into Lake Sonoma. Discharge to Lake Sonoma would fulfill the
Program objective of disposal. However, no overriding benefits have been
identified to warrant pumping the water up to Lake Sonoma so that it can be
released and flow down into the Russian River, rather than discharging directly
into the Russian River.
In 1996, The California Department of Health Services adopted A Proposed
Framework for Regulating the Indirect Potable Reuse of Advanced Treated
Reclaimed Water by Surface Water Augmentation in California. This proposed
regulatory framework closely parallels the draft groundwater recharge
regulations. No surface water augmentation project has yet been implemented in
California. DHS says it will consider such projects on a case-by-case basis, even
though regulations have not been adopted. Finalizing regulations for surface
water augmentation is subject to the same timetable as the draft groundwater
regulations, and is not expected for a minimum of two years. In the event the
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DHS regulatory process advances sufficiently to render this alternative feasible,
the City could revise the IRWP to add this alternative to the program. At this
time, however, this alternative appears to be infeasible.
Given the regulatory uncertainties, this alternative is considered unreliable and
infeasible.
Groundwater Recharge
with RO

Lake Sonoma Discharge
with RO

(millions of dollars)
Capital Costs

$320

$320

Annual O&M Costs

$4

$9

Benefits

$120

$110

Present Value Cost

$360

$440

Present Value Benefit

$60

$60

Net Present Value

$300

$380

Note: Estimates done in September 2002

Summary
Polishing wetlands do not meet the Program objectives and are not feasible. It is
therefore recommended that this proposal be eliminated from further study.
Groundwater recharge meets the Program objectives, but is not considered
feasible. It is therefore recommended that this proposal be eliminated from
further study.
Discharge to Lake Sonoma is not feasible. It is therefore recommended that this
proposal be eliminated from further study.
Geysers Recharge and Reuse of Steam Condensate from the
Geysers Power Plants as Drinking Water in Santa Rosa
Description
Recycled water would be piped to the Geysers for recharge of the steamfield,
similar to the Geysers Recharge Project, but using a proposed quenching
technology rather than maintaining superheated steam as the operators currently
do. This change in technology would require changes to the generating system or
perhaps new generating plants. In addition, a second phase is proposed to reclaim
the steam condensate from the power plant cooling towers and convey the
condensate back to Santa Rosa and neighboring cities for drinking water.
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Evaluation relative to Screening Criteria
The alternative meets the Program objectives in that it provides recycling and
disposal (recharging of the steamfield) and offsets potable water supplies (use of
condensate as drinking water).
However, the alternative is not considered feasible. The proposal includes
significant new technology for management of the Geysers steamfield. That
technology is unproven. The success of heat exchangers and quenching of the
steamfield is speculative, and therefore unreliable. Use of the condensate for
drinking water is infeasible. Although heating of the water at the Geysers would
eliminate pathogens, other constituents are introduced into steam as a result of the
gases and minerals present deep in the steamfield, which would render the
condensed steam unsuitable for drinking water use. Some form of treatment
would be required to remove minerals and salts from the geyser steam prior to
distribution as drinking water. In addition to technological concerns, logistical
difficulties include the fact that the steamfield operator is unwilling to entertain
any portion of the proposal, and the proponent has no ownership, lease or contract
for use of lands at the Geysers steamfield. In addition, the steamfield operator reinjects condensate to recharge the steamfield, a valuable on-site use of the
condensate. Also, no market for the “drinking water” once it is piped back down
the hill to Santa Rosa is known.
Cost would be expected to be high.
Summary
Although the alternative meets the Program objectives, it has been found to be
infeasible. It is therefore recommended that this proposal be eliminated from
further study.
Heat Wastewater to Pasteurize It
Description
Pasteurization is assumed to mean heating the recycled water to kill pathogens.
The Laguna Plant currently uses an ultraviolet (UV) system for disinfection, and
this proposal is a suggestion for an alternate means for this process.
Evaluation relative to Screening Criteria
The alternative disinfection technology proposed would meet the Program
objectives for treatment of wastewater.
Heating wastewater to disinfect is not feasible because any water discharged
would not meet receiving water temperature requirements without subsequent
cooling, which would be both energy-intensive and costly. Less expensive
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methods of disinfection are available that make better use of resources and are
acceptable to regulatory agencies.
Summary
Heating recycled water for disinfection meets the Program objectives, but is
infeasible. It is therefore recommended that this proposal be eliminated from
further study.
Passive Solar Stills
Description
Distillation of recycled water is a treatment process that produces distilled water
and a brine. The process is an alternative technology to Micro-filtration Reverse
Osmosis (MFRO). The distillation process requires a large amount of energy.
Solar energy has been proposed as a power source.
Evaluation relative to Screening Criteria
MFRO is being considered under Alternatives 7 and 8, Additional Treatment and
Reuse and Discharge, as a component of the IRWP, and distillation using solar
energy would provide similar treatment, meeting the Program objectives for
treatment of wastewater.
Distillation of recycled water is not considered feasible because solar powered
distillation systems are unproven at the size needed for this Program.
Additionally, neither the RWQCB or DHS has accepted this technology.
Summary
This alternative is consistent with the Program objectives, but is not feasible. It is
therefore recommended that this proposal be eliminated from further study.
“Think at the Sink" Program to Reduce Contaminants in Wastewater
Description
This is a community education program to reduce contaminants in sewage. The
Subregional System currently has a strong pretreatment preventative program for
commercial and industrial sources of wastewater, and Alternative 7, Additional
Treatment and Reuse, currently includes a component to increase the
effectiveness of the System’s pretreatment program. This proposal is considered
an expansion of this program to apply to residential sources.
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Evaluation relative to Screening Criteria
A residential education program to reduce contaminants in sewage would meet
the Program objectives for treatment of wastewater, similar to the proposed
expansion of the pretreatment program for commercial and industrial uses.
The educational value of the program would be high and relatively easy to
implement. The effectiveness of such a program would, however, be difficult to
predict.
Summary
This alternative will be added to Alternative 8, Discharge, as it meets the Program
objectives and is potentially feasible. It is therefore recommended that this
component be evaluated in the EIR.
Created Wetlands in Conjunction with Groundwater Recharge or
Percolation Ponds – Included in Alternatives 3, 4, 6, 7, and 8
See discussion under Surface Storage above.
Discharge
Alternative 8, Discharge, as Included in the IRWP
Description
This alternative evaluates the need for an effluent discharge option providing for
the release of recycled water when supply exceeds storage capacity during winter
months so that the volume, timing and location of the discharge is in compliance
with existing and anticipated regulations. This alternative will address the
discharge to the Russian River and/or tributaries of the Russian River. One option
is to modify the flow regulation system in Delta Pond. A second option is to
construct one or more additional outfalls along the Russian River. Potential
locations for these discharge points would be along Mark West Creek or along the
Russian River between Alexander Valley and Mirabel.
In addition this alternative includes indirect discharge into the Russian River or its
tributaries via percolation ponds, infiltration basins, or injection wells located
along the waterway and additional treatment methodologies, if needed.
Additional treatment would most likely be MFRO.
Evaluation relative to Screening Criteria
The Discharge Alternative provides for recycling and disposal in accordance with
the primary Program objectives.
Initial engineering analysis has found this alternative to be potentially feasible.
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Injection
without
RO

Percolation
Ponds
without RO

Existing
Discharge
System
with RO

Discharge with
80 mgd Geysers
Pipeline and RO

(millions of dollars)
Capital Costs

$20

$80

$240

$290

Annual O&M Costs

$1

$4

$3

$6

Benefits

$0

$0

$0

$0

Present Value Cost

$50

$140

$270

$370

Present Value Benefit

$0

$0

$0

$0

Net Present Value

$50

$140

$270

$370

Note: Estimates done in September 2002

Summary
This alternative meets the primary Program objectives and is potentially feasible.
It is therefore recommended that this alternative be evaluated in the EIR.
Napa Sonoma Marsh Restoration and Reuse
Description
This alternative proposes that recycled water be conveyed to historic Napa salt
ponds to dilute and flush accumulated salts and residue to San Pablo Bay. A total
of 1.6 – 4.9 billion gallons per year would be used for approximately 20 years.
Seven other treatment plants are part of the proposal; Santa Rosa would
potentially share in the disposal opportunity with the other plants.
Evaluation relative to Screening Criteria
With the addition of the Subregional System recycled water, the life of the
Alternative will be reduced to 10 years.
The alternative is currently being studied by the Corps of Engineers and the
California Coastal Conservancy. Initial engineering analysis indicates that the
alternative would use existing technology. Concerns are focused, however, on the
limited life of the alternative (20 years). In addition, because seven other
treatment plants may contribute recycled water, it is unclear whether the proposal
could also accept water from Santa Rosa.
Obtaining an NPDES permit from the San Francisco Bay Regional Water Quality
Board also may be difficult. Federal TMDL regulations prohibit the permitting of
new discharges of impairing pollutants into 303(d) listed waters until a TMDL is
completed (40 C.F.R. Section 122.4(i)). The Bay is currently 303(d) listed for
mercury, PCBs, chlordane, DDT, dieldren, dioxin compounds, furan compounds
and selenium. None of these TMDLs has been completed and none is scheduled
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for completion until 2010 at the earliest. A wetlands discharge may be easier to
permit than a direct Bay discharge. Regulators may be willing to approve more
favorable limits because of the environmental benefits of the project.
Costs are unknown.
Summary
This alternative does not meet the primary Program objectives, and feasibility is
unknown. It is therefore recommended that this proposal be eliminated from
further study.
Export in Bags to San Diego
Description
Similar to a recent proposal to export water from the Gualala River to San Diego
via large plastic bags towed by a barge, this proposal suggests exporting recycled
water to San Diego, or other coastal user. The alternative would need to include a
pipeline from the Laguna Plant to the ocean, a transfer facility, identification of
the end user (e.g., an irrigation district), a transfer facility near the recipient, and
another pipeline to convey the recycled water to the final destination.
Evaluation relative to Screening Criteria
The alternative could potentially fulfill the Program objectives for recycling and
disposal, if the recipient were to reuse and dispose of the recycled water.
Transfer of recycled water via plastic bags is untested and considered unreliable
for the large quantities which the Subregional System must dispose of. In
addition, there is a risk that resource agencies would not issue permits for the
various components of this alternative.
Costs are unknown.
Summary
This alternative may meet the Program objectives, but is considered infeasible. It
is therefore recommended that this proposal be eliminated from further study.
Filtration Ponds along the Russian River
See discussion of polishing wetlands, under Additional Treatment and Reuse
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Discharge to San Francisco Bay
Description
This alternative suggests that recycled water be discharged to San Francisco Bay
via a pipeline.
Evaluation relative to Screening Criteria
Discharge to the Bay meets the Program objective of disposal. It would not,
however, constitute recycling or reuse of the water.
The proposal is considered potentially feasible from a technological and reliability
standpoint, but obtaining an NPDES permit from the San Francisco Bay Regional
Water Quality Board would not be possible until at least until 2010. Federal
TMDL regulations prohibit the permitting of new discharges of impairing
pollutants into 303(d) listed waters until a TMDL is completed (40 C.F.R. Section
122.4(i)). The Bay is currently 303(d) listed for mercury, PCBs, chlordane, DDT,
dieldren, dioxin compounds, furan compounds and selenium, several of which are
present in recycled water. None of these TMDLs has been completed and are not
scheduled for completion until 2010 at the earliest. The proposal is therefore
considered infeasible.
Costs are unknown.
Summary
The alternative meets the Program objectives, but is infeasible. It is therefore
recommended that the proposal be eliminated from further study.
Pipe in Russian River to the Ocean
Description
This proposal would place a pipe in the bed of the Russian River, conveying
recycled water to the ocean.
Evaluation relative to Screening Criteria
This proposal would meet the Program objective to dispose of recycled water.
The proposal is considered infeasible as maintenance would be extremely
difficult, especially during the winter, and resource agencies would not permit
such a use because of its impacts upon River ecology.
As with the Ocean Discharge proposal, it is expected that obtaining permits from
resource agencies would be very difficult and unlikely. Logistically, this
alternative could not be implemented in the time frame required. Because of the
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time required and the low probability that permits could ever be obtained from
responsible federal and state agencies, this alternative is considered infeasible.
The cost of constructing the pipeline is unknown, but could be very high.
Summary
This alternative meets the Program objectives, but is infeasible. It is therefore
recommended that this proposal be eliminated from further study.
Discharge to the Ocean
Description
This proposal for ocean discharge of secondary effluent would include a pipeline
from the Laguna Plant or Geysers pipeline to the Ocean and an outfall at some
distance into the ocean. Because the southern Sonoma Coast is part of the Gulf of
the Farallones National Marine Sanctuary, placing the outfall north of the
Sanctuary, that is, at Salmon Creek or further north would probably be necessary.
Evaluation relative to Screening Criteria
Discharge to the Ocean meets the Program objective to dispose of recycled water.
The proposal is considered potentially feasible from a technological and reliability
standpoint. It is expected that obtaining permits from resource agencies would be
very difficult and unlikely.
Logistically, this alternative could not be
implemented in the time frame required. Because of the time required and the
low probability that permits could ever be obtained from responsible federal and
state agencies, this alternative is considered infeasible.
The cost of constructing the pipeline is unknown, but could be very high.
Summary
The alternative meets the Program objectives but is infeasible. It is therefore
recommended that this proposal be eliminated from further study.
Wetland Development adjacent to San Francisco Bay
Description
This proposal suggests that wetlands be constructed or reclaimed along the edge
of San Pablo Bay, presumably prior to discharge into the Bay.
Evaluation relative to Screening Criteria
The proposal meets the Program objectives of recycling and disposal of recycled
water.
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Restoration of salt water or fresh water wetlands along San Francisco Bay can be
accomplished by infiltration of native water from the Bay or tributaries to the
Bay, and does not need recycled water for restoration. In fact, resource agencies
would likely insist on restoration via native, local waters. The proposal is
therefore considered infeasible because permits authorizing this alternative would
be difficult or impossible to obtain.
Costs are unknown.
Summary
This proposal meets Program objectives, but is not feasible. It is therefore
recommended that this proposal be eliminated from further study.
No Project
Alternative 9, No Project, as Included in the IRWP
Description
As required by CEQA, the No Project Alternative will evaluate what would
happen if the Incremental Recycled Water Program were not implemented.
Under this alternative, the Subregional System would include only facilities that
were existing or under construction as of July 2002. That is, the System under the
No Project Alternative would include the Laguna Plant with a capacity of 21.3
mgd; the existing storage ponds; the existing points of discharge to the Laguna;
the existing agricultural and urban irrigation systems; and the Geysers Recharge
Project, including the pipeline, pump stations, and steamfield facilities now under
construction. The No Project Alternative limits discharge at the Geysers
Recharge Project to 11 mgd per day, as currently approved.
Evaluation relative to Screening Criteria
This alternative does not meet any of the primary Program objectives to treat or dispose
of recycled water.
The alternative is potentially feasible.
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No Project
(millions of dollars)
Capital Costs

$0

Annual O&M Costs

$0

Benefits

$0

Present Value Cost

$0

Present Value Benefit

$0

Net Present Value

$0

Note: Estimates done in September 2002

Summary
This alternative does not meet the Program objectives, but is carried forward into
the EIR because a No Project Alternative is required by CEQA.
No Growth/Slow Growth
Description
This proposal is to prevent further population growth in the Subregional System,
or to slow the rate of growth in comparison to the growth rate planned for the
current General Plans of the four member cities, Santa Rosa, Cotati, Sebastopol,
and Rohnert Park.
Evaluation relative to Screening Criteria
The Purpose and Need of the IRWP explicitly states that the Program must be
designed to accommodate the growth planned for in the current (July, 2002)
General Plans of the member cities. Therefore, decreasing the growth potential of
the cities relative to their approved plans is not consistent with the Program
objectives.
To some extent, however, information on the result of no growth or slow growth
policies is already available, or will be available. The IRWP alternatives serve
growth projected under the member cities’ General Plans as of July 2002,
generally accommodating planned growth through 2020. The No Project
Alternative will evaluate impacts of growth to be accommodated by existing
infrastructure, including the Geysers Recharge Project, approximately through
2010. The Santa Rosa Subregional Long-Term Wastewater Project EIR studied a
No Project Alternative that froze population as of April 1994, in that the Cease
and Desist Order from the Regional Board provided that without a long-term
solution (i.e., the Geysers Project), a building moratorium may be put in place.
The City does not propose to use the IRWP as a growth-control mechanism.
Decisions regarding whether and when growth should occur are made by the
cities that are part of the Subregional System through the preparation and
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adoption of General Plans in each jurisdiction. The General Plan process
considers, among other things, appropriate levels of growth in light of available
infrastructure, including wastewater treatment and disposal. As required by law,
the IRWP is an effort to provide wastewater treatment and disposal capacity
sufficient to accommodate the growth authorized in adopted General Plans
approved by the Subregional System cities, rather than as a means of prohibiting
or limiting the growth approved by the Subregional cities.
Summary
Evaluations of slower growth are included in Alternative 9, No Project. Further
evaluation of slow growth policies or a no growth policy is inconsistent with the
Program objectives. It is therefore recommended that this proposal be eliminated
from further study.
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4 COMBINATIONS OF ALTERNATIVES
After the Program EIR is completed and certified by the City of Santa Rosa, alternatives
considered in the Program EIR can be selected by the City for implementation. A Draft
Master Plan for the IRWP is being prepared concurrently with this EIR. The Master Plan
will include descriptions of Combinations of Alternatives that meet the IRWP project
objectives. These Master Plan Combinations may consist of a single alternative, such as
Discharge, or combinations of alternatives. For example, the selected alternative could
include all or part of the urban reuse alternative, as well as a portion of the agricultural
reuse alternative and the water conservation alternative. Following the release of the
Draft master Plan, the Board of Public Utilities will evaluate the Combinations of
Alternatives.
The combinations of alternatives that appeared in the Draft Screening Report are now
outdated because several combinations utilize alternatives that were screened out, that is,
they were not carried forward for evaluation in the EIR. See Chapter 5 of the EIR for
current examples of potential combinations of alternatives.
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PURPOSE AND NEED STATEMENT
The City of Santa Rosa has adopted the following statement of Purpose and Need for the
Incremental Recycled Water Program.

NEED FOR THE PROGRAM
The Program is necessary to provide treatment, recycling, and/or disposal of the
wastewater generated by the Subregional Reclamation System members in a manner that
is reliable and in compliance with regulatory requirements. The volume of water the
Program must treat and dispose/reuse is based on population in the Subregional
Reclamation System service area, and population will grow consistent with the General
Plans (in effect as of July, 2002) of the Subregional members through approximately the
year 2020.

CURRENT WASTEWATER MANAGEMENT SYSTEM
The Laguna Subregional Reclamation Facility (Laguna Plant) provides tertiary treatment
of wastewater collected from the cities of Santa Rosa, Rohnert Park, Cotati, and
Sebastopol, and from the South Park County Sanitation District (Subregional members).
The Laguna Plant also treats septic waste from most of Sonoma County as well as a small
amount of leachate from the County landfill. The Laguna Plant is currently permitted by
the Regional Water Quality Control Board to treat 19.2 million gallons per day (mgd)
(average dry weather flow) and, with the completion of the Geysers Recharge Project,
will be permitted to treat up to 21.34 mgd (average dry weather flow).
When the Geysers Recharge Project is operating, the Subregional System, will utilize a
combination of reuse, Geysers recharge, and river discharge for disposal of the reclaimed
water. A distribution system currently carries recycled water from the Laguna Plant for
golf course irrigation, urban landscape irrigation, and agricultural irrigation on about
6,700 acres of land located primarily in the Santa Rosa Plain. The City of Santa Rosa
Board of Public Utilities and City Council adopted its Agricultural and Urban Reclaimed
Water Reuse Program in 1999, which describes the existing program and establishes
criteria for review of proposed reuse projects that would expand the existing reuse
system. A portion of the recycled water is also used for the management of small created
wetland areas. In addition, a distribution system will carry 11 mgd to the Geysers area
northeast of Healdsburg, where the recycled water will be used to recharge the
steamfields and generate electricity. The Subregional System is supported by storage
facilities that hold approximately 1,600 million gallons of recycled water until it can be
reused or discharged. During the October 1st to May 14th discharge season, reclaimed
water from the Laguna Plant that is not reused will be discharged to the Laguna de Santa
Rosa and Santa Rosa Creek, which flow into the Russian River approximately 10 miles
north of the Laguna Plant.
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THE PROBLEM
The Incremental Recycled Water Program will need to provide for reliable treatment,
recycling, and disposal of the wastewater volume from population anticipated in the new
General Plans (in effect at the outset of this analysis in July, 2002) of the communities
making up the Subregional Reclamation System. Also, regulatory requirements
applicable to reclaimed water discharge into the Russian River and its tributaries have
increased since the Geysers Recharge Project was selected, and additional regulatory
requirements are anticipated. Treatment and disposal/reuse capacity is not available to
accommodate the General Plan population growth in compliance with regulatory
requirements.

PROGRAM OBJECTIVES
Primary Program Objectives
•

Provide wastewater treatment, recycling, and disposal for the Santa Rosa
Subregional Reclamation System to accommodate projected growth as indicated
in the adopted General Plans in effect as of July 2002 of each of the Subregional
members;

•

Develop and operate the wastewater treatment and disposal system in ways that
protect public health and safety, protect natural resources including the Russian
River and its tributaries, promote use of recycled water, meet current regulatory
requirements, and provide flexibility to meet future regulatory requirements.

•

Maintain a system and system components that can continue to be successfully
financed and that are economically feasible.

Supporting Program Objectives
The supporting objectives are intended to further define the primary Program objectives
and to provide guidance in the development, evaluation, and selection of Program
alternatives.
• Maximize use of recycled water;
•

Maximize reuse opportunities where recycled water will increase the availability
of potable water supplies;

•

Dispose of reclaimed water in a manner that protects beneficial uses of receiving
waters;

•

Optimize water conservation;

•

Maintain the level of weather-independence (as defined by RWQCB policy) that
is provided by the addition of the Geysers Recharge Project to the Subregional
Reclamation System;
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•

Maximize use of existing infrastructure;

•

Maintain a disposal system that is manageable and reliable;

•

Provide flexibility to accommodate use of recycled water made available by
neighboring agencies as deemed appropriate by the City of Santa Rosa.

PURPOSE OF THE PROGRAM
The Program objectives provide guidance for achieving the Program’s purpose:
treatment, reuse and disposal of wastewater in a reliable, practicable manner that provides
the best use of water resources, while protecting public health and the environment.
Thus, the City’s purpose for the Program is not only to dispose of recycled water, but to
do so in a manner that maximizes reuse opportunities particularly where recycled water
will increase the availability of potable water supplies. Although the need for the
Program is driven by disposal requirements, Program elements that provide conservation,
reuse, or recycling of water resources are necessary to serve the overall purpose and need
of the Program.
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APPENDIX C.1 – CALIFORNIA TOXICS RULE

Thursday,
May 18, 2000

Part III

Environmental
Protection Agency
40 CFR Part 131
Water Quality Standards; Establishment of
Numeric Criteria for Priority Toxic
Pollutants for the State of California; Rule
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ENVIRONMENTAL PROTECTION
AGENCY
40 CFR Part 131
[FRL–6587–9]
RIN 2040–AC44

Water Quality Standards;
Establishment of Numeric Criteria for
Priority Toxic Pollutants for the State
of California
AGENCY: Environmental Protection
Agency.
ACTION: Final rule.
SUMMARY: This final rule promulgates:
numeric aquatic life criteria for 23
priority toxic pollutants; numeric
human health criteria for 57 priority
toxic pollutants; and a compliance
schedule provision which authorizes
the State to issue schedules of
compliance for new or revised National
Pollutant Discharge Elimination System
permit limits based on the federal
criteria when certain conditions are met.
EPA is promulgating this rule based
on the Administrator’s determination
that numeric criteria are necessary in
the State of California to protect human
health and the environment. The Clean
Water Act requires States to adopt
numeric water quality criteria for
priority toxic pollutants for which EPA
has issued criteria guidance, the
presence or discharge of which could
reasonably be expected to interfere with
maintaining designated uses.
EPA is promulgating this rule to fill
a gap in California water quality
standards that was created in 1994
when a State court overturned the
State’s water quality control plans
which contained water quality criteria
for priority toxic pollutants. Thus, the
State of California has been without
numeric water quality criteria for many
priority toxic pollutants as required by
the Clean Water Act, necessitating this
action by EPA. These Federal criteria
are legally applicable in the State of
California for inland surface waters,

enclosed bays and estuaries for all
purposes and programs under the Clean
Water Act.
EFFECTIVE DATE: This rule shall be
effective May 18, 2000.
ADDRESSES: The administrative record
for today’s final rule is available for
public inspection at the U.S.
Environmental Protection Agency,
Region 9, Water Division, 75 Hawthorne
Street, San Francisco, California 94105,
between the hours of 8:00 a.m. and 4:30
p.m. For access to the administrative
record, call Diane E. Fleck, P.E., Esq. at
415 744–1984 for an appointment. A
reasonable fee will be charged for
photocopies.
FOR FURTHER INFORMATION CONTACT:
Diane E. Fleck, P.E., Esq. or Philip
Woods, U.S. Environmental Protection
Agency, Region 9, Water Division, 75
Hawthorne Street, San Francisco,
California 94105, 415–744–1984 or 415–
744–1997, respectively.
SUPPLEMENTARY INFORMATION: This
preamble is organized according to the
following outline:
A. Potentially Affected Entities
B. Introduction and Overview
1. Introduction
2. Overview
C. Statutory and Regulatory Background
D. California Water Quality Standards
Actions
1. California Regional Water Quality Control
Board Basin Plans, and the Inland
Surface Waters Plan (ISWP) and the
Enclosed Bays and Estuaries Plan (EBEP)
of April 1991
2. EPA’s Review of California Water Quality
Standards for Priority Toxic Pollutants in
the ISWP and EBEP, and the National
Toxics Rule
3. Status of Implementation of CWA Section
303(c)(2)(B)
4. State-Adopted, Site-Specific Criteria for
Priority Toxic Pollutants
a. State-Adopted Site-Specific Criteria Under
EPA Review
b. State-Adopted Site-Specific Criteria With
EPA Approval
E. Rationale and Approach For Developing
the Final Rule
1. Legal Basis
2. Approach for Developing this Rule

F. Derivation of Criteria
1. Section 304(a) Criteria Guidance Process
2. Aquatic Life Criteria
a. Freshwater Acute Selenium Criterion
b. Dissolved Metals Criteria
c. Application of Metals Criteria
d. Saltwater Copper Criteria
e. Chronic Averaging Period
f. Hardness
3. Human Health Criteria
a. 2,3,7,8–TCDD (Dioxin) Criteria
b. Arsenic Criteria
c. Mercury Criteria
d. Polychlorinated Biphenyls (PCBs) Criteria
e. Excluded Section 304(a) Human Health
Criteria
f. Cancer Risk Level
G. Description of Final Rule
1. Scope
2. EPA Criteria for Priority Toxic Pollutants
3. Implementation
4. Wet Weather Flows
5. Schedules of Compliance
6. Changes from Proposed Rule
H. Economic Analysis
1. Costs
2. Benefits
I. Executive Order 12866, Regulatory
Planning and Review
J. Unfunded Mandates Reform Act of 1995
K. Regulatory Flexibility Act
L. Paperwork Reduction Act
M. Endangered Species Act
N. Congressional Review Act
O. Executive Order 13084, Consultation and
Coordination With Indian Tribal
Governments
P. National Technology Transfer and
Advancement Act
Q. Executive Order 13132 on Federalism
R. Executive Order 13045 on Protection of
Children From Environmental Health
Risks and Safety Risks

A. Potentially Affected Entities
Citizens concerned with water quality
in California may be interested in this
rulemaking. Entities discharging
pollutants to waters of the United States
in California could be affected by this
rulemaking since water quality criteria
are used by the State in developing
National Pollutant Discharge
Elimination System (NPDES) permit
limits. Categories and entities that
ultimately may be affected include:

Category

Examples of potentially affected entities

Industry ...............................................................

Industries discharging pollutants to surface waters in California or to publicly-owned treatment
works.
Publicly-owned treatment works discharging pollutants to surface waters in California

Municipalities ......................................................

This table is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely to be
affected by this action. This table lists
the types of entities that EPA is now
aware could potentially be affected by
this action. Other types of entities not
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B. Introduction and Overview
1. Introduction
This section introduces the topics
which are addressed in the preamble
and provides a brief overview of EPA’s
basis and rationale for promulgating
Federal criteria for the State of
California. Section C briefly describes
the evolution of the efforts to control
toxic pollutants; these efforts include
the changes enacted in the 1987 CWA
Amendments, which are the basis for
this rule. Section D summarizes
California’s efforts since 1987 to
implement the requirements of CWA
section 303(c)(2)(B) and describes EPA’s
procedure and actions for determining
whether California has fully
implemented CWA section 303(c)(2)(B).
Section E provides the rationale and
approach for developing this final rule,
including a discussion of EPA’s legal
basis for this final rule. Section F
describes the development of the
criteria included in this rule. Section G
summarizes the provisions of the final
rule and discusses implementation
issues. Sections H, I, J, K , L, M, N, O,
P, and Q briefly address the
requirements of Executive Order 12866,
the Unfunded Mandates Reform Act of
1995, the Regulatory Flexibility Act, the
Paperwork Reduction Act, the
Endangered Species Act, the
Congressional Review Act, Executive
Order 13084, Consultation and
Coordination with Indian Tribal
Governments, the National Technology
Transfer and Advancement Act, and
Executive Order 13132, Federalism,
respectively.
The proposal for this rulemaking was
published in the Federal Register on
August 5, 1997. Changes from the
proposal are generally addressed in the
body of this preamble and specifically
addressed in the response to comments
document included in the
administrative record for this
rulemaking. EPA responded to all
comments on the proposed rule,
including comments received after the
September 26, 1997, deadline. Although
EPA is under no legal obligation to
respond to late comments, EPA made a
policy decision to respond to all
comments.
Since detailed information concerning
many of the topics in this preamble was
published previously in the Federal
Register in preambles for this and other
rulemakings, references are frequently
made to those preambles. Those
rulemakings include: Water Quality
Standards; Establishment of Numeric
Criteria for Priority Toxic Pollutants for
the State of California; Proposed Rule,
62 FR 42159, August 5, 1997 (referred
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to as the ‘‘proposed CTR’’); Water
Quality Standards; Establishment of
Numeric Criteria for Priority Toxic
Pollutants, 57 FR 60848, December 22,
1992 (referred to as the ‘‘National Toxics
Rule’’ or ‘‘NTR’’); and the NTR as
amended by Administrative Stay of
Federal Water Quality Criteria for
Metals and Interim Final Rule, Water
Quality Standards; Establishment of
Numeric Criteria for Priority Toxic
Pollutants; States’ Compliance—
Revision of Metals Criteria, 60 FR
22228, May 4, 1995 (referred to as the
‘‘National Toxics Rule [NTR], as
amended’’). The NTR, as amended, is
codified at 40 CFR 131.36. A copy of the
proposed CTR and its preamble, and the
NTR, as amended, and its preambles are
contained in the administrative record
for this rulemaking.
EPA is making this final rule effective
upon publication. Under the
Administrative Procedure Act, 5 U.S.C.
553(d)(3), agencies must generally
publish a rule no more than 30 days
prior to the effective date of the rule
except as otherwise provided for by the
Agency for good cause. The purpose of
the 30-day waiting period is to give
affected parties a reasonable time to
adjust their behavior before the final
rule takes effect. See Omnipoint Corp. v.
F.C.C., 78 F.3d 620, 630–631 (D.C. Cir.
1996); Riverbend Farms, Inc. v.
Madigan, 958 F.2d 1479, 1485 (9th Cir.
1992).
In this instance, EPA finds good cause
to make the final rule effective upon
publication. In order to find good cause,
an Agency needs to find that the 30-day
period would be: (1) Impracticable, (2)
unnecessary, or (3) contrary to the
public interest. Here EPA is relying on
the second reason to support its finding
of good cause. EPA also notes that the
State has requested EPA to make the
rule immediately effective.
EPA finds that in this instance,
waiting 30 days to make the rule
effective is unnecessary. As explained
in further detail elsewhere in this
preamble, this rule is not self
implementing; rather it establishes
ambient conditions that the State of
California will implement in future
permit proceedings. These permit
proceedings will, by regulation, take
longer than 30 days to complete. This
means that although the rule is
immediately effective, no discharger’s
conduct would be altered under the rule
in less than 30 days, and therefore the
30-day period is unnecessary.
2. Overview
This final rule establishes ambient
water quality criteria for priority toxic
pollutants in the State of California. The
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criteria in this final rule will
supplement the water quality criteria
promulgated for California in the NTR,
as amended. In 1991, EPA approved a
number of water quality criteria
(discussed in section D), for the State of
California. Since EPA had approved
these criteria, it was not necessary to
include them in the 1992 NTR for these
criteria. However, the EPA-approved
criteria were subsequently invalidated
in State litigation. Thus, this final rule
contains criteria to fill the gap created
by the State litigation.
This final rule does not change or
supersede any criteria previously
promulgated for the State of California
in the NTR, as amended. Criteria which
EPA promulgated for California in the
NTR, as amended, are footnoted in the
final table at 131.38(b)(1), so that
readers may see the criteria promulgated
in the NTR, as amended, for California
and the criteria promulgated through
this rulemaking for California in the
same table. This final rule is not
intended to apply to waters within
Indian Country. EPA recognizes that
there are possibly waters located wholly
or partly in Indian Country that are
included in the State’s basin plans. EPA
will work with the State and Tribes to
identify any such waters and determine
whether further action to protect water
quality in Indian Country is necessary.
This rule is important for several
environmental, programmatic and legal
reasons. Control of toxic pollutants in
surface waters is necessary to achieve
the CWA’s goals and objectives. Many of
California’s monitored river miles, lake
acres, and estuarine waters have
elevated levels of toxic pollutants.
Recent studies on California water
bodies indicate that elevated levels of
toxic pollutants exist in fish tissue
which result in fishing advisories or
bans. These toxic pollutants can be
attributed to, among other sources,
industrial and municipal discharges.
Water quality standards for toxic
pollutants are important to State and
EPA efforts to address water quality
problems. Clearly established water
quality goals enhance the effectiveness
of many of the State’s and EPA’s water
programs including permitting, coastal
water quality improvement, fish tissue
quality protection, nonpoint source
controls, drinking water quality
protection, and ecological protection.
Numeric criteria for toxic pollutants
allow the State and EPA to evaluate the
adequacy of existing and potential
control measures to protect aquatic
ecosystems and human health. Numeric
criteria also provide a more precise
basis for deriving water quality-based
effluent limitations (WQBELs) in
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National Pollutant Discharge
Elimination System (NPDES) permits
and wasteload allocations for total
maximum daily loads (TMDLs) to
control toxic pollutant discharges.
Congress recognized these issues when
it enacted section 303(c)(2)(B) to the
CWA.
While California recognizes the need
for applicable water quality standards
for toxic pollutants, its adoption efforts
have been stymied by a variety of
factors. The Administrator has decided
to exercise her CWA authorities to move
forward the toxic control program,
consistent with the CWA and with the
State of California’s water quality
standards program.
Today’s action will also help restore
equity among the States. The CWA is
designed to ensure all waters are
sufficiently clean to protect public
health and/or the environment. The
CWA allows some flexibility and
differences among States in their
adopted and approved water quality
standards, but it should be implemented
in a manner that ensures a level playing
field among States. Although California
has made important progress toward
satisfying CWA requirements, it has not
satisfied CWA section 303(c)(2)(B) by
adopting numeric water quality criteria
for toxic pollutants. This section was
added to the CWA by Congress in 1987.
Prior to today, the State of California
had been the only State in the Nation for
which CWA section 303(c)(2)(B) had
remained substantially unimplemented
after EPA’s promulgation of the NTR in
December of 1992. Section 303(c)(4) of
the CWA authorizes the EPA
Administrator to promulgate standards
where necessary to meet the
requirements of the Act. The
Administrator determined that this rule
was a necessary and important
component for the implementation of
CWA section 303(c)(2)(B) in California.
EPA acknowledges that the State of
California is working to satisfy CWA
section 303(c)(2)(B). When the State
formally adopts, and EPA approves,
criteria consistent with statutory
requirements, as envisioned by Congress
in the CWA, EPA intends to stay this
rule. If within the applicable time frame
for judicial review, the States’ standards
are challenged, EPA will withdraw this
rule after such judicial review is
complete and the State standards are
sustained.
C. Statutory and Regulatory
Background
The preamble to the August 5, 1997,
proposed rule provided a general
discussion of EPA’s statutory and
regulatory authority to promulgate water
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quality criteria for the State of
California. See 62 FR 42160–42163. EPA
is including that discussion in the
record for the final rule. Commenters
questioned EPA’s authority to
promulgate certain aspects of the
proposal. EPA is responding to those
comments in the appropriate sections of
this preamble, and in the response to
comments document included in the
administrative record for this
rulemaking. Where appropriate, EPA’s
responses expand upon the discussion
of statutory and regulatory authority
found in the proposal.
D. California Water Quality Standards
Actions
1. California Regional Water Quality
Control Board Basin Plans, and the
Inland Surface Waters Plan (ISWP) and
the Enclosed Bays and Estuaries Plan
(EBEP) of April 1991
The State of California regulates water
quality through its State Water
Resources Control Board (SWRCB) and
through nine Regional Water Quality
Control Boards (RWQCBs). Each of the
nine RWQCBs represents a different
geographic area; area boundaries are
generally along watershed boundaries.
Each RWQCB maintains a Basin Plan
which contains the designated uses of
the water bodies within its respective
geographic area within California. These
designated uses (or ‘‘beneficial uses’’
under State law) together with legallyadopted criteria (or ‘‘objectives’’ under
State law), comprise water quality
standards for the water bodies within
each of the Basin areas. Each of the nine
RWQCBs undergoes a triennial basin
planning review process, in compliance
with CWA section 303. The SWRCB
provides assistance to the RWQCBs.
Most of the Basin Plans contain
conventional pollutant objectives such
as dissolved oxygen. None of the Basin
Plans contains a comprehensive list of
priority toxic pollutant criteria to satisfy
CWA section 303(c)(2)(B). The nine
RWQCBs and the SWRCB had intended
that the priority toxic pollutant criteria
contained in the three SWRCB statewide
plans, the Inland Surface Waters Plan
(ISWP), the Enclosed Bays and Estuaries
Plan (EBEP), and the Ocean Plan, apply
to all basins and satisfy CWA section
303(c)(2)(B).
On April 11, 1991, the SWRCB
adopted two statewide water quality
control plans, the ISWP and the EBEP.
These statewide plans contained
narrative and numeric water quality
criteria for toxic pollutants, in part to
satisfy CWA section 303(c)(2)(B). The
water quality criteria contained in the
SWRCB statewide plans, together with
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the designated uses in each of the Basin
Plans, created a set of water quality
standards for waters within the State of
California.
Specifically, the two plans established
water quality criteria or objectives for all
fresh waters, bays and estuaries in the
State. The plans contained water quality
criteria for some priority toxic
pollutants, provisions relating to whole
effluent toxicity, implementation
procedures for point and nonpoint
sources, and authorizing compliance
schedule provisions. The plans also
included special provisions affecting
waters dominated by reclaimed water
(labeled as Category (a) waters), and
waters dominated by agricultural
drainage and constructed agricultural
drains (labeled as Category (b) and (c)
waters, respectively).
2. EPA’s Review of California Water
Quality Standards for Priority Toxic
Pollutants in the ISWP and EBEP, and
the National Toxics Rule
The EPA Administrator has delegated
the responsibility and authority for
review and approval or disapproval of
all new or revised State water quality
standards to the EPA Regional
Administrators (see 40 CFR 131.21).
Thus, State actions under CWA section
303(c)(2)(B) are submitted to the
appropriate EPA Regional Administrator
for review and approval.
In mid-April 1991, the SWRCB
submitted to EPA for review and
approval the two statewide water
quality control plans, the ISWP and the
EBEP. On November 6, 1991, EPA
Region 9 formally concluded its review
of the SWRCB’s plans. EPA approved
the narrative water quality criterion and
the toxicity criterion in each of the
plans. EPA also approved the numeric
water quality criteria contained in both
plans, finding them to be consistent
with the requirements of section
303(c)(2)(B) of the CWA and with EPA’s
national criteria guidance published
pursuant to section 304(a) of the CWA.
EPA noted the lack of criteria for
some pollutants, and found that,
because of the omissions, the plans did
not fully satisfy CWA section
303(c)(2)(B). The plans did not contain
criteria for all listed pollutants for
which EPA had published national
criteria guidance. The ISWP contained
human health criteria for only 65
pollutants, and the EBEP contained
human health criteria for only 61
pollutants for which EPA had issued
section 304(a) guidance criteria. Both
the ISWP and EBEP contained aquatic
life criteria for all pollutants except
cyanide and chromium III (freshwater
only) for which EPA has CWA section
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304(a) criteria guidance. The SWRCB’s
administrative record stated that all
priority pollutants with EPA criteria
guidance were likely to be present in
California waters. However, the
SWRCB’s record contained insufficient
information to support a finding that the
excluded pollutants were not reasonably
expected to interfere with designated
uses of the waters of the State.
Although EPA approved the statewide
selenium objective in the ISWP and
EBEP, EPA disapproved the objective
for the San Francisco Bay and Delta,
because there was clear evidence that
the objective would not protect the
designated fish and wildlife uses (the
California Department of Health
Services had issued waterfowl
consumption advisories due to selenium
concentrations, and scientific studies
had documented selenium toxicity to
fish and wildlife). EPA restated its
commitment to object to National
Pollutant Discharge Elimination System
(NPDES) permits issued for San
Francisco Bay that contained effluent
limits based on an objective greater than
5 parts per billion (ppb) (four day
average) and 20 ppb (1 hour average),
the freshwater criteria. EPA reaffirmed
its disapproval of Californias’ sitespecific selenium objective for portions
of the San Joaquin River, Salt Slough,
and Mud Slough. EPA also disapproved
of the categorical deferrals and
exemptions. These disapprovals
included the disapproval of the State’s
deferral of water quality objectives to
effluent dominated streams (Category a)
and to streams dominated by
agricultural drainage (Category b), and
the disapproval of the exemption of
water quality objectives to constructed
agricultural drains (Category c). EPA
found the definitions of the categories
imprecise and overly broad which could
have led to an incorrect interpretation.
Since EPA had disapproved portions
of each of the California statewide plans
which were necessary to satisfy CWA
section 303(c)(2)(B), certain disapproved
aspects of California’s water quality
standards were included in EPA’s
promulgation of the National Toxics
Rule (NTR) (40 CFR 131.36, 57 FR
60848). EPA promulgated specific
criteria for certain water bodies in
California.
The NTR was amended, effective
April 14, 1995, to stay certain metals
criteria which had been promulgated as
total recoverable. Effective April 15,
1995, EPA promulgated interim final
metals criteria as dissolved
concentrations for those metals which
had been stayed (Administrative Stay of
Federal Water Quality Criteria for
Metals and Interim Final Rule, Water
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Quality Standards; Establishment of
Numeric Criteria for Priority Toxic
Pollutants; States’ Compliance—
Revision of Metals Criteria; 60 FR
22228, 22229, May 4, 1995 [the NTR, as
amended]). The stay was in response to
a lawsuit against EPA challenging,
among other issues, metals criteria
expressed as total recoverable
concentrations. A partial Settlement
Agreement required EPA to stay specific
metals criteria in the NTR. EPA then
promulgated certain metals criteria in
the dissolved form through the use of
conversion factors. These factors are
listed in the NTR, as amended. A
scientific discussion of these criteria is
found in a subsequent section of this
preamble.
Since certain criteria have already
been promulgated for specific water
bodies in the State of California in the
NTR, as amended, they are not within
the scope of today’s final rule. However,
for clarity in reading a comprehensive
rule for the State of California, these
criteria are incorporated into 40 CFR
131.38(d)(2). Footnotes to the Table in
40 CFR 131.38(b)(1) and 40 CFR
131.38(d)(3) clarify which criteria (and
for which specific water bodies) were
promulgated by the NTR, as amended,
and are therefore excluded from this
final rule. The appropriate (freshwater
or saltwater) aquatic life criteria which
were promulgated in the NTR, as
amended, for all inland surface waters
and enclosed bays and estuaries
include: chromium III and cyanide. The
appropriate (water and organism or
organism only) human health criteria
which were promulgated in the NTR, as
amended, for all inland surface waters
and enclosed bays and estuaries
include:
antimony
thallium
asbestos
acrolein
acrylonitrile
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1-dichloroethylene
1,3-dichloropropylene
ethylbenzene
1,1,2,2-tetrachloroethane
tetrachloroethylene
1,1,2-trichloroethane
trichloroethylene
vinyl chloride
2,4-dichlorophenol
2-methyl-4,6-dinitrophenol
2,4-dinitrophenol
benzidine
bis(2-chloroethyl)ether
bis(2-ethylhexyl)phthalate
3,3-dichlorobenzidine
diethyl phthalate
dimethyl phthalate
di-n-butyl phthalate
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2,4-dinitrotoluene
1,2-diphenylhydrazine
hexachlorobutadiene
hexachlorocyclopentadiene
hexachloroethane
isophorone
nitrobenzene
n-nitrosodimethylamine
n-nitrosodiphenylamine

Other pollutant criteria were
promulgated in the NTR, as amended,
for specific water bodies, but not all
inland surface waters and enclosed bays
and estuaries.
3. Status of Implementation of CWA
Section 303(c)(2)(B)
Shortly after the SWRCB adopted the
ISWP and EBEP, several dischargers
filed suit against the State alleging that
it had not adopted the two plans in
compliance with State law. The
plaintiffs in a consolidated case
included: the County of Sacramento,
Sacramento County Water Agency;
Sacramento Regional County Sanitation
District; the City of Sacramento; the City
of Sunnyvale; the City of San Jose; the
City of Stockton; and Simpson Paper
Company.
The dischargers alleged that the State
had not adopted the ISWP and EBEP in
compliance with the California
Administrative Procedures Act (Gov
Code. Section 11340, et seq.), the
California Environmental Quality Act
(Pub. Re Code, Section 21000, et seq.),
and the Porter-Cologne Act (Wat. Code,
Section 13200, et seq.). The allegation
that the State did not sufficiently
consider economics when adopting
water quality objectives, as allegedly
required by Section 13241 of the Porter
Cologne Act, was an important issue in
the litigation.
In October of 1993, the Superior Court
of California, County of Sacramento,
issued a tentative decision in favor of
the dischargers. In March of 1994, the
Court issued a substantively similar
final decision in favor of the
dischargers. Final judgments from the
Court in July of 1994 ordered the
SWRCB to rescind the ISWP and EBEP.
On September 22, 1994, the SWRCB
formally rescinded the two statewide
water quality control plans. The State is
currently in the process of readopting
water quality control plans for inland
surface waters, enclosed bays and
estuaries.
CWA section 303(c)(2)(B) was fully
implemented in the State of California
from December of 1992, when the NTR
was promulgated, until September of
1994, when the SWRCB was required to
rescind the ISWP and EBEP. The
provisions for California in EPA’s NTR
together with the approved portions of
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California’s ISWP and EBEP
implemented the requirements of CWA
section 303(c)(2)(B). However, since
September of 1994, when the SWRCB
rescinded the ISWP and EBEP, the
requirements of section 303(c)(2)(B)
have not been fully implemented in
California.
The scope of today’s rule is to reestablish criteria for the remaining
priority toxic pollutants to meet the
requirements of section 303(c)(2)(B) of
the CWA. Pursuant to section 303(c)(4),
the Administrator has determined that it
is necessary to include in today’s action
criteria for priority toxic pollutants,
which are not covered by the NTR, as
amended, or by the State through EPAapproved site-specific criteria, for
waters of the United States in the State
of California.
4. State-Adopted, Site-Specific Criteria
for Priority Toxic Pollutants
The State has the discretion to
develop site-specific criteria when
appropriate e.g., when statewide criteria
appear over-or under-protective of
designated uses. Periodically, the State
through its RWQCBs will adopt sitespecific criteria for priority toxic
pollutants within respective Basin
Plans. These criteria are intended to be
effective throughout the Basin or
throughout a designated water body.
Under California law, these criteria
must be publicly reviewed and
approved by the RWQCB, the SWRCB,
and the State’s Office of Administrative
Law (OAL). Once this adoption process
is complete, the criteria become State
law.
These criteria must be submitted to
the EPA Regional Administrator for
review and approval under CWA
section 303. These criteria are usually
submitted to EPA as part of a RWQCB
Basin Plan Amendment, after the
Amendment has been adopted under
the State’s process and has become State
law.
a. State-Adopted Site-Specific Criteria
Under EPA Review
The State of California has recently
reviewed and updated all of its RWQCB
Basin Plans. All of the Basin Plans have
completed the State review and
adoption process and have been
submitted to EPA for review and
approval. Some of the Basin Plans
contain site-specific criteria. In these
cases, the State-adopted site-specific
criteria are used for water quality
programs.
EPA has not yet concluded
consultation under the Endangered
Species Act with the U.S. Department of
Interior, Fish and Wildlife Service, and
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the U.S. Department of Commerce,
National Marine Fisheries Service, on
EPA’s tentative approval/disapproval
actions on the RWQCB Basin Plans. In
this situation, the more stringent of the
two criteria (the State-adopted sitespecific criteria in the RWQCB Basin
Plans, or the Federal criteria in this final
rule), would be used for water quality
programs including the calculation of
water quality-based effluent criteria in
National Pollutant Discharge
Elimination System (NPDES) permits.
b. State-Adopted Site-Specific Criteria
With EPA Approval
In several cases, the EPA Regional
Administrator has already reviewed and
approved State-adopted site-specific
criteria within the State of California.
Several of these cases are discussed in
this section. All of the EPA approval
letters referenced in today’s preamble
are contained in the administrative
record for today’s rule.
Sacramento River: EPA has approved
site-specific acute criteria for copper,
cadmium and zinc in the Sacramento
River, upstream of Hamilton City, in the
Central Valley Region (RWQCB for the
Central Valley Region) of the State of
California. EPA approved these sitespecific criteria by letter dated August 7,
1985. Specifically, EPA approved for the
Sacramento River (and tributaries)
above Hamilton City, a copper criterion
of 5.6 µg/l (maximum), a zinc criterion
of 16 µg/l (maximum) and a cadmium
criterion of 0.22 µg/l (maximum), all in
the dissolved form using a hardness of
40 mg/l as CaCO3. (These criteria were
actually adopted by the State and
approved by EPA as equations which
vary with hardness.) These ‘‘maximum’’
criteria correspond to acute criteria in
today’s final rule. Therefore, Federal
acute criteria for copper, cadmium, and
zinc for the Sacramento River (and
tributaries) above Hamilton City are not
necessary to protect the designated uses
and are not included in the final rule.
However, the EPA Administrator is
making a finding that it is necessary to
include chronic criteria for copper,
cadmium and zinc for the Sacramento
River (and tributaries) above Hamilton
City, as part of the statewide criteria
promulgated in today’s final rule.
San Joaquin River: The selenium
criteria in this rule are not applicable to
portions of the San Joaquin River, in the
Central Valley Region, because selenium
criteria have been either previously
approved by EPA or previously
promulgated by EPA as part of the NTR.
EPA approved and disapproved Stateadopted site-specific selenium criteria
in portions of the San Joaquin River, in
the Central Valley Region of the State of
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California (RWQCB for the Central
Valley Region). EPA’s determination on
these site-specific criteria is contained
in a letter dated April 13, 1990.
Specifically, EPA approved for the
San Joaquin River, mouth of Merced
River to Vernalis, an aquatic life
selenium criterion of 12 µg/l (maximum
with the understanding that the
instantaneous maximum concentration
may not exceed the objective more than
once every three years). Today’s final
rule does not affect this Federallyapproved, State-adopted site-specific
acute criterion, and it remains in effect
for the San Joaquin River, mouth of
Merced River to Vernalis. Therefore, an
acute criterion for selenium in the San
Joaquin River, mouth of Merced River to
Vernalis is not necessary to protect the
designated use and thus is not included
in this final rule.
By letter dated April 13, 1990, EPA
also approved for the San Joaquin River,
mouth of Merced River to Vernalis, a
State-adopted site-specific aquatic life
selenium criterion of 5 µg/l (monthly
mean); however, EPA disapproved a
State-adopted site-specific selenium
criterion of 8 µg/l (monthly mean—
critical year only) for these waters.
Subsequently, EPA promulgated a
chronic selenium criterion of 5 µg/l (4
day average) for waters of the San
Joaquin River from the mouth of the
Merced River to Vernalis in the NTR.
This chronic criterion applies to all
water quality programs concerning the
San Joaquin River, mouth of Merced
River to Vernalis. Today’s final rule
does not affect the Federallypromulgated chronic selenium criterion
of 5 µg/l (4 day average) set forth in the
NTR. This previously Federallypromulgated criterion remains in effect
for the San Joaquin River, mouth of
Merced River to Vernalis.
Grassland Water District, San Luis
National Wildlife Refuge, and Los Banos
State Wildlife Refuge: EPA approved for
the Grassland Water District, San Luis
National Wildlife Refuge, and Los Banos
State Wildlife Refuge, a State-adopted
site-specific aquatic life selenium
criterion of 2 µg/l (monthly mean) by
letter dated April 13, 1990. This
Federally-approved, State-adopted sitespecific chronic criterion remains in
effect for the Grassland Water District,
San Luis National Wildlife Refuge and
Los Banos State Wildlife Refuge.
Therefore it is not necessary to include
in today’s final rule, a chronic criterion
for selenium for the Grassland Water
District, San Luis National Wildlife
Refuge and Los Banos State Wildlife
Refuge, and thus, it is not included in
this final rule.
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San Francisco Regional Board Basin
Plan of 1986: EPA approved several
priority toxic pollutant objectives (CWA
criteria) that were contained in the1986
San Francisco Regional Board Basin
Plan, as amended by SWRCB Resolution
Numbers 87–49, 87–82 and 87–92, by
letters dated September 2, 1987 and
December 24, 1987. This Basin Plan, the
SWRCB Resolutions, and the EPA
approval letters are contained in the
administrative record for this
rulemaking. It is not necessary to
include these criteria for priority toxic
pollutants that are contained in the San
Francisco Regional Board’s 1986 Basin
Plan as amended, and approved by EPA.
Priority pollutants in this situation are
footnoted in the matrix at 131.38(b)(1)
with footnote ‘‘b.’’ Where gaps exist in
the State adoption and EPA approval of
priority toxic pollutant objectives, the
criteria in today’s rule apply.
EPA is assigning ‘‘human health,
water and organism consumption’’
criteria to waters with the States’
municipal or ‘‘MUN’’ beneficial use
designation in the Basin Plan. Also,
some pollutants regulated through the
Basin Plan have different averaging
periods, e.g., one hour as compared with
the rule’s ‘‘short-term.’’ However, where
classes of chemicals, such as
polynuclear aromatic hydrocarbons, or
PAHs, and phenols, are regulated
through the Basin Plan, but not specific
chemicals within the category, specific
chemicals within the category are
regulated by today’s rule.
E. Rationale and Approach for
Developing the Final Rule
This section explains EPA’s legal
basis for today’s final rule, and
discusses EPA’s general approach for
developing the specific requirements for
the State of California.
1. Legal Basis
CWA section 303(c) specifies that
adoption of water quality standards is
primarily the responsibility of the
States. However, CWA section 303(c)
also describes a role for the Federal
government to oversee State actions to
ensure compliance with CWA
requirements. If EPA’s review of the
States’ standards finds flaws or
omissions, then the CWA authorizes
EPA to correct the deficiencies (see
CWA section 303(c)(4)). This water
quality standards promulgation
authority has been used by EPA to issue
final rules on several separate occasions,
including the NTR, as amended, which
promulgated criteria similar to those
included here for a number of States.
These actions have addressed both
insufficiently protective State criteria
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and/or designated uses and failure to
adopt needed criteria. Thus, today’s
action is not unique.
The CWA in section 303(c)(4)
provides two bases for promulgation of
Federal water quality standards. The
first basis, in paragraph (A), applies
when a State submits new or revised
standards that EPA determines are not
consistent with the applicable
requirements of the CWA. If, after EPA’s
disapproval, the State does not amend
its rules so as to be consistent with the
CWA, EPA is to promptly propose
appropriate Federal water quality
standards for that State. The second
basis for an EPA action is in paragraph
(B), which provides that EPA shall
promptly initiate promulgation ‘‘* * *
in any case where the Administrator
determines that a revised or new
standard is necessary to meet the
requirements of this Act.’’ EPA is using
section 303(c)(4)(B) as the legal basis for
today’s final rule.
As discussed in the preamble to the
NTR, the Administrator’s determination
under CWA section 303(c)(4) that
criteria are necessary to meet the
requirements of the Act could be
supported in several ways. Consistent
with EPA’s approach in the NTR, EPA
interprets section 303(c)(2)(B) of the
CWA to allow EPA to act where the
State has not succeeded in establishing
numeric water quality standards for
toxic pollutants. This inaction can be
the basis for the Administrator’s
determination under section 303(c)(4)
that new or revised criteria are
necessary to ensure designated uses are
protected.
EPA does not believe that it is
necessary to support the criteria in
today’s rule on a pollutant-specific,
water body-by-water-body basis. For
EPA to undertake an effort to conduct
research and studies of each stream
segment or water body across the State
of California to demonstrate that for
each toxic pollutant for which EPA has
issued CWA section 304(a) criteria
guidance there is a ‘‘discharge or
presence’’ of that pollutant which could
reasonably ‘‘be expected to interfere
with’’ the designated use would impose
an enormous administrative burden and
would be contrary to the statutory
directive for swift action manifested by
the 1987 addition of section 303(c)(2)(B)
to the CWA. Moreover, because these
criteria are ambient criteria that define
attainment of the designated uses, their
application to all water bodies will
result in additional controls on
dischargers only where necessary to
protect the designated uses.
EPA’s interpretation of section
303(c)(2)(B) is supported by the
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language of the provision, the statutory
framework and purpose of section 303,
and the legislative history. In adding
section 303(c)(2)(B) to the CWA,
Congress understood the existing
requirements in section 303(c)(1) for
States to conduct triennial reviews of
their water quality standards and submit
the results of those reviews to EPA and
in section 303(c)(4)(B) for promulgation.
CWA section 303(c) includes numerous
deadlines and section 303(c)(4) directs
the Administrator to act ‘‘promptly’’
where the Administrator determines
that a revised or new standard is
necessary to meet the requirements of
the Act. Congress, by linking section
303(c)(2)(B) to the section 303(c)(1)
three-year review period, gave States a
last chance to correct this deficiency on
their own. The legislative history of the
provision demonstrates that chief
Senate sponsors, including Senators
Stafford, Chaffee and others wanted the
provision to eliminate State and EPA
delays and force quick action. Thus, to
interpret CWA section 303(c)(2)(B) and
(c)(4) to require such a cumbersome
pollutant specific effort on each stream
segment would essentially render
section 303(c)(2)(B) meaningless. The
provision and its legislative background
indicate that the Administrator’s
determination to invoke section
303(c)(4)(B) authority can be met by the
Administrator making a generic finding
of inaction by the State without the
need to develop pollutant specific data
for individual stream segments. Finally,
the reference in section 303(c)(2)(B) to
section 304(a) criteria suggests that
section 304(a) criteria serve as default
criteria; that once EPA has issued them,
States were to adopt numeric criteria for
those pollutants based on the 304(a)
criteria, unless they had other
scientifically defensible criteria. EPA
also notes that this rule follows the
approach EPA took nationally in
promulgating the NTR for States that
failed to comply with CWA section
303(c)(2)(B). 57 FR 60848, December 22,
1992. EPA incorporates the discussion
in the NTR preamble as part of this
rulemaking record.
This determination is supported by
information in the rulemaking record
showing the discharge or presence of
priority toxic pollutants throughout the
State. While this data is not necessarily
complete, it constitutes a strong record
supporting the need for numeric criteria
for priority toxic pollutants with section
304(a) criteria guidance where the State
does not have numeric criteria.
Today’s final rule would not impose
any undue or inappropriate burden on
the State of California or its dischargers.
It merely puts in place numeric criteria

E:\FR\FM\18MYR2.SGM

pfrm11

PsN: 18MYR2

31688

Federal Register / Vol. 65, No. 97 / Thursday, May 18, 2000 / Rules and Regulations

for toxic pollutants that are already used
in other States in implementing CWA
programs. Under this rulemaking, the
State of California retains the ability to
adopt alternative water quality criteria
simply by completing its criteria
adoption process. Upon EPA approval
of those criteria, EPA will initiate action
to stay the Federally-promulgated
criteria and subsequently withdraw
them.
2. Approach for Developing This Rule
In summary, EPA developed the
criteria promulgated in today’s final rule
as follows. Where EPA promulgated
criteria for California in the NTR, EPA
has not acted to amend the criteria in
the NTR. Where criteria for California
were not included in the NTR, EPA
used section 304(a) National criteria
guidance documents as a starting point
for the criteria promulgated in this rule.
EPA then determined whether new
information since the development of
the national criteria guidance
documents warranted any changes. New
information came primarily from two
sources. For human health criteria, new
or revised risk reference doses and
cancer potency factors on EPA’s
Integrated Risk Information System
(IRIS) as of October 1996 form the basis
for criteria values (see also 63 FR
68354). For aquatic life criteria, updated
data sets resulting in revised criteria
maximum concentrations (CMCs) and
criteria continuous concentrations
(CCCs) formed the basis for differences
from the national criteria guidance
documents. Both of these types of
changes are discussed in more detail in
the following sections. This revised
information was used to develop the
water quality criteria promulgated here
for the State of California.
F. Derivation of Criteria
1. Section 304(a) Criteria Guidance
Process
Under CWA section 304(a), EPA has
developed methodologies and specific
criteria guidance to protect aquatic life
and human health. These methodologies
are intended to provide protection for
all surface waters on a national basis.
The methodologies have been subject to
public review, as have the individual
criteria guidance documents.
Additionally, the methodologies have
been reviewed by EPA’s Science
Advisory Board (SAB) of external
experts.
EPA has included in the record of this
rule the aquatic life methodology as
described in ‘‘Appendix B—Guidelines
for Deriving Water Quality Criteria for
the Protection of Aquatic Life and Its
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Uses’’ to the ‘‘Water Quality Criteria
Documents; Availability’’ (45 FR 79341,
November 28, 1980) as amended by the
‘‘Summary of Revisions to Guidelines
for Deriving Numerical National Water
Quality Criteria for the Protection of
Aquatic Organisms and Their Uses’’ (50
FR 30792, July 29, 1985). (Note:
Throughout the remainder of this
preamble, this reference is described as
the 1985 Guidelines. Any page number
references are to the actual guidance
document, not the notice of availability
in the Federal Register. A copy of the
1985 Guidelines is available through the
National Technical Information Service
(PB85–227049), is in the administrative
record for this rule, and is abstracted in
Appendix A of Quality Criteria for
Water, 1986.) EPA has also included in
the administrative record of this rule the
human health methodology as described
in ‘‘Appendix C—Guidelines and
Methodology Used in the Preparation of
Health Effects Assessment Chapters of
the Consent Decree Water Criteria
Documents’’ (45 FR 79347, November
28, 1980). (Note: Throughout the
remainder of this preamble, this
reference is described as the Human
Health Guidelines or the 1980
Guidelines.) EPA also recommends that
the following be reviewed: ‘‘Appendix
D—Response to Comments on
Guidelines for Deriving Water Quality
Criteria for the Protection of Aquatic
Life and Its Uses,’’ (45 FR 79357,
November 28, 1980); ‘‘Appendix E—
Responses to Public Comments on the
Human Health Effects Methodology for
Deriving Ambient Water Quality
Criteria’’ (45 FR 79368, November 28,
1980); and ‘‘Appendix B—Response to
Comments on Guidelines for Deriving
Numerical National Water Quality
Criteria for the Protection of Aquatic
Organisms and Their Uses’’ (50 FR
30793, July 29, 1985). EPA placed into
the administrative record for this
rulemaking the most current individual
criteria guidance for the priority toxic
pollutants included in today’s rule.
(Note: All references to appendices are
to the associated Federal Register
publication.)
EPA received many comments related
to the issue of what criteria should
apply in the CTR if the CWA section
304(a) criteria guidance is undergoing
re-evaluation, or if new data are
developed that may affect a
recommended criterion. As science is
always evolving, EPA is faced with the
challenge of promulgating criteria that
reflect the best science and sound
science. EPA addressed this challenge
in some detail in its Federal Register
notice that contained the Agency’s
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current section 304(a) criteria guidance
(63 FR 68335, December 10, 1998).
There, EPA articulated its policy,
reiterated here, that the existing criteria
guidance represent the Agency’s best
assessment until such time as EPA’s reevaluation of a criteria guidance value
for a particular chemical is complete.
The reason for this is that both EPA’s
human health criteria guidance and
aquatic life criteria guidance are
developed taking into account
numerous variables. For example, for
human health criteria guidance, EPA
evaluates many diverse toxicity studies,
whose results feed into a reference dose
or cancer potency estimate that, along
with a number of exposure factors and
determination of risk level, results in a
guidance criterion. For aquatic life, EPA
evaluates many diverse aquatic toxicity
studies to determine chronic and acute
toxicity taking into account how other
factors (such as pH, temperature or
hardness) affect toxicity. EPA also, to
the extent possible, addresses
bioaccumulation or bioconcentration.
EPA then uses this toxicity information
along with exposure information to
determine the guidance criterion.
Importantly, EPA subjects such
evaluation to peer review and/or public
comment.
For these reasons, EPA generally does
not make a change to the 304(a) criteria
guidance based on a partial picture of
the evolving science. This makes sense,
because to address one piece of new
data without looking at all relevant data
is less efficient and results in regulatory
impacts that may go back and forth,
when in the end, the criteria guidance
value does not change that much.
Certain new changes, however, do
warrant change in criteria guidance,
such as a change in a value in EPA’s
Integrated Risk Information System
(IRIS) because it represents the Agency
consensus about human health impacts.
These changes are sufficiently examined
across the Agency such that EPA
believes they can be incorporated into
EPA’s water quality criteria guidance.
EPA has followed this approach in the
CTR. Included in the administrative
record for today’s rule is a document
entitled ‘‘Status of Clean Water Act
Section 304(a) Criteria’’ which further
explains EPA’s policy on managing
change to criteria guidance.
2. Aquatic Life Criteria
Aquatic life criteria may be expressed
in numeric or narrative form. EPA’s
1985 Guidelines describe an objective,
internally consistent and appropriate
way of deriving chemical-specific,
numeric water quality criteria for the
protection of the presence of, as well as
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the uses of, both fresh and salt water
aquatic organisms.
An aquatic life criterion derived using
EPA’s CWA section 304(a) method
‘‘might be thought of as an estimate of
the highest concentration of a substance
in water which does not present a
significant risk to the aquatic organisms
in the water and their uses.’’ (45 FR
79341.) EPA’s guidelines are designed to
derive criteria that protect aquatic
communities. EPA’s 1985 Guidelines
attempt to provide a reasonable and
adequate amount of protection with
only a small possibility of substantial
overprotection or underprotection. As
discussed in detail below, there are
several individual factors which may
make the criteria somewhat
overprotective or underprotective. The
approach EPA is using is believed to be
as well balanced as possible, given the
state of the science.
Numerical aquatic life criteria derived
using EPA’s 1985 Guidelines are
expressed as short-term and long-term
averages, rather than one number, in
order that the criterion more accurately
reflect toxicological and practical
realities. The combination of a criterion
maximum concentration (CMC), a shortterm concentration limit, and a criterion
continuous concentration (CCC), a fourday average concentration limit, are
designed to provide protection of
aquatic life and its uses from acute and
chronic toxicity to animals and plants,
without being as restrictive as a onenumber criterion would have to be
(1985 Guidelines, pages 4 & 5). The
terms CMC and CCC are the formal
names for the two (acute and chronic)
values of a criterion for a pollutant;
however, this document will also use
the informal synonyms acute criterion
and chronic criterion.
The two-number criteria are intended
to identify average pollutant
concentrations which will produce
water quality generally suited to
maintenance of aquatic life and
designated uses while restricting the
duration of excursions over the average
so that total exposures will not cause
unacceptable adverse effects. Merely
specifying an average value over a time
period may be insufficient unless the
time period is short, because excursions
higher than the average may kill or
cause substantial damage in short
periods.
A minimum data set of eight specified
families is recommended for criteria
development (details are given in the
1985 Guidelines, page 22). The eight
specific families are intended to be
representative of a wide spectrum of
aquatic life. For this reason it is not
necessary that the specific organisms
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tested be actually present in the water
body. EPA’s application of its guidelines
to develop the criteria matrix in this
rule is judged by the Agency to be
appropriate for all waters of the United
States (U.S.), and to all ecosystems
(1985 Guidelines, page 4) including
those waters of the U.S. and ecosystems
in the State of California.
Fresh water and salt water (including
both estuarine and marine waters) have
different chemical compositions, and
freshwater and saltwater species often
do not inhabit the same water. To
provide additional accuracy, criteria are
developed for fresh water and for salt
water.
For this rule, EPA updated freshwater
aquatic life criteria contained in CWA
section 304(a) criteria guidance first
published in the early 1980’s and later
modified in the NTR, as amended, for
the following ten pollutants: arsenic,
cadmium, chromium (VI), copper,
dieldrin, endrin, lindane (gamma BHC),
nickel, pentachlorophenol, and zinc.
The updates used as the basis for this
rule are explained in a technical support
document entitled, 1995 Updates: Water
Quality Criteria Documents for the
Protection of Aquatic Life in Ambient
Water (U.S. EPA–820–B–96–001,
September 1996), available in the
administrative record to this
rulemaking; this document presents the
derivation of each of the final CMCs and
CCCs and the toxicity studies from
which the updated freshwater criteria
for the ten pollutants were derived.
The polychlorinated biphenyls (PCB)
criteria in the criteria matrix for this
rule differs from that in the NTR, as
amended; for this rule, the criteria are
expressed as the sum of seven aroclors,
while for the NTR, as amended, the
criteria are expressed for each of seven
aroclors. The aquatic life criteria for
PCBs in the CTR are based on the
criteria contained in the 1980 criteria
guidance document for PCBs which is
included in the administrative record
for this rule. This criteria document
explains the derivation of aquatic life
criteria based on total PCBs. For more
information see the Response to
Comments document for this rule.
Today’s chronic aquatic life criteria for
PCBs are based on a final residue value
(FRV). In EPA’s guidelines for deriving
aquatic life criteria, an FRV-based
criterion is intended to prevent
concentrations of pollutants in
commercially or recreationally
important aquatic species from affecting
the marketability of those species or
affecting the wildlife that consume
aquatic life.
The proposed CTR included an
updated freshwater and saltwater
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aquatic life criteria for mercury. In
today’s final rule, EPA has reserved the
mercury criteria for freshwater and
saltwater aquatic life, but is
promulgating human health criteria for
mercury for all surface waters in
California. In some instances, the
human health mercury criteria included
in today’s final rule may not protect
some aquatic species or threatened or
endangered species. In such instances,
more stringent mercury limits may be
determined and implemented through
use of the State’s narrative criterion. The
reasons for reserving the mercury
aquatic life numbers are explained in
further detail in Section L, Endangered
Species Act.
a. Freshwater Acute Selenium Criterion
EPA proposed a different freshwater
acute aquatic life criterion for selenium
for this rule than was promulgated in
the NTR, as amended. EPA’s proposed
action was consistent with EPA’s
proposed selenium criterion maximum
concentration for the Water Quality
Guidance for the Great Lakes System (61
FR 58444, November 14, 1996). This
proposal took into account data showing
that selenium’s two most prevalent
oxidation states, selenite and selenate,
present differing potentials for aquatic
toxicity, as well as new data which
indicated that various forms of selenium
are additive. Additivity increases the
toxicity of mixtures of different forms of
the pollutant. The proposed approach
produces a different selenium acute
criterion concentration, or CMC,
depending upon the relative proportions
of selenite, selenate, and other forms of
selenium that are present.
The preamble to the August 5, 1997,
proposed rule provided a lengthy
discussion of this proposed criterion for
the State of California. See 62 FR
42160–42208. EPA incorporates that
discussion here as part of this
rulemaking record. In 1996, a similar
discussion was included in the
proposed rule for the Great Lakes
System. Commenters questioned several
aspects of the Great Lakes proposal. EPA
is continuing to respond to those
comments, and to follow up with
additional literature review and toxicity
testing. In addition, the U.S. FWS and
U.S. NMFS (collectively, the Services)
are concerned that EPA’s proposed
criterion may not be sufficiently
protective of certain threatened and
endangered species in California.
Because the Services believe there is a
lack of data to show for certain that the
proposed criterion would not affect
threatened and endangered species, the
Services prefer that EPA further
investigate the protectiveness of the
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criterion before finalizing the proposed
criterion. Therefore, EPA is not
promulgating a final acute freshwater
selenium criterion at this time.
b. Dissolved Metals Criteria
In December of 1992, in the NTR, EPA
promulgated water quality criteria for
several States that had failed to meet the
requirements of CWA section
303(c)(2)(B). Included among the water
quality criteria promulgated were
numeric criteria for the protection of
aquatic life for 11 metals: arsenic,
cadmium, chromium (III), chromium
(VI), copper, lead, mercury, nickel,
selenium, silver and zinc. Criteria for
two metals applied to the State of
California: chromium III and selenium.
The Agency received extensive public
comment during the development of the
NTR regarding the most appropriate
approach for expressing the aquatic life
metals criteria. The principal issue was
the correlation between metals that are
measured and metals that are
bioavailable and toxic to aquatic life. It
is now the Agency’s policy that the use
of dissolved metal to set and measure
compliance with aquatic life water
quality standards is the recommended
approach, because dissolved metal more
closely approximates the bioavailable
fraction of the metal in the water
column than does total recoverable
metal.
Since EPA’s previous aquatic life
criteria guidance had been expressed as
total recoverable metal, to express the
criteria as dissolved, conversion factors
were developed to account for the
possible presence of particulate metal in
the laboratory toxicity tests used to
develop the total recoverable criteria.
EPA included a set of recommended
freshwater conversion factors with its
Metals Policy (see Office of Water Policy
and Technical Guidance on
Interpretation and Implementation of
Aquatic Life Metals Criteria, Martha G.
Prothro, Acting Assistant Administrator
for Water, October 1, 1993). Based on
additional laboratory evaluations that
simulated the original toxicity tests,
EPA refined the procedures used to
develop freshwater conversion factors
for aquatic life criteria. These new
conversion factors were made available
for public review and comment in the
amendments to the NTR on May 4,
1995, at 60 FR 22229. They are also
contained in today’s rule at 40 CFR
131.38(b)(2).
The preamble to the August 5, 1997,
proposed rule provided a more detailed
discussion of EPA’s metals policy
concerning the aquatic life water quality
criteria for the State of California. See 62
FR 42160–42208. EPA incorporates that
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discussion here as part of this
rulemaking record. Many commenters
strongly supported the Agency’s policy
on dissolved metals aquatic life criteria.
A few commenters expressed an
opinion that the metals policy may not
provide criteria that are adequately
protective of aquatic or other species.
Responses to those comments are
contained in a memo to the CTR record
entitled ‘‘Discussion of the Use of
Dissolved Metals in the CTR’’ (February
1, 2000, Jeanette Wiltse) and EPA’s
response to comments document which
are both contained in the administrative
record for the final rule.
Calculation of Aquatic Life Dissolved
Metals Criteria: Metals criteria values
for aquatic life in today’s rule in the
matrix at 131.38(b)(1) are shown as
dissolved metal. These criteria have
been calculated in one of two ways. For
freshwater metals criteria that are
hardness-dependent, the metals criteria
value is calculated separately for each
hardness using the table at 40 CFR
131.38(b)(2). (The hardness-dependent
freshwater values presented in the
matrix at 40 CFR 131.38(b)(1) have been
calculated using a hardness of 100 mg/
l as CaCO3 for illustrative purposes
only.) The hardness-dependent criteria
are then multiplied by the appropriate
conversion factors in the table at 40 CFR
131.38(b)(2). Saltwater and freshwater
metals criteria that are not hardnessdependent are calculated by taking the
total recoverable criteria values (from
EPA’s national section 304(a) criteria
guidance, as updated and described in
section F.2.a.) before rounding, and
multiplying them by the appropriate
conversion factors. The final dissolved
metals criteria values, as they appear in
the matrix at 40 CFR 131.38(b)(1), are
rounded to two significant figures.
Translators for Dissolved to Total
Recoverable Metals Limits: EPA’s
National Pollutant Discharge
Elimination System (NPDES)
regulations require that limits for metals
in permits be stated as total recoverable
in most cases (see 40 CFR 122.45(c))
except when an effluent guideline
specifies the limitation in another form
of the metal, the approved analytical
methods measure only dissolved metal,
or the permit writer expresses a metal’s
limit in another form (e.g., dissolved,
specific valence, or total) when required
to carry out provisions of the CWA. This
is because the chemical conditions in
ambient waters frequently differ
substantially from those in the effluent
and these differences result in changes
in the partitioning between dissolved
and absorbed forms of the metal. This
means that if effluent limits were
expressed in the dissolved form,
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additional particulate metal could
dissolve in the receiving water causing
the criteria to be exceeded. Expressing
criteria as dissolved metal requires
translation between different metal
forms in the calculation of the permit
limit so that a total recoverable permit
limit can be established that will
achieve water quality standards. Thus, it
is important that permitting authorities
and other authorities have the ability to
translate between dissolved metal in
ambient waters and total recoverable
metal in effluent.
EPA has completed guidance on the
use of translators to convert from
dissolved metals criteria to total
recoverable permit limits. The
document, The Metals Translator:
Guidance for Calculating a Total
Recoverable Permit Limit From a
Dissolved Criterion (EPA 823–B–96–
007, June 1996), is included in the
administrative record for today’s rule.
This technical guidance examines how
to develop a metals translator which is
defined as the fraction of total
recoverable metal in the downstream
water that is dissolved, i.e., the
dissolved metal concentration divided
by the total recoverable metal
concentration. A translator may take one
of three forms: (1) It may be assumed to
be equivalent to the criteria guidance
conversion factors; (2) it may be
developed directly as the ratio of
dissolved to total recoverable metal; and
(3) it may be developed through the use
of a partition coefficient that is
functionally related to the number of
metal binding sites on the adsorbent in
the water column (e.g., concentrations
of total suspended solids or TSS). This
guidance document discusses these
three forms of translators, as well as
field study designs, data generation and
analysis, and site-specific study plans to
generate site-specific translators.
California Regional Water Quality
Control Boards may use any of these
methods in developing water qualitybased permit limits to meet water
quality standards based on dissolved
metals criteria. EPA encourages the
State to adopt a statewide policy on the
use of translators so that the most
appropriate method or methods are used
consistently within California.
c. Application of Metals Criteria
In selecting an approach for
implementing the metals criteria, the
principal issue is the correlation
between metals that are measured and
metals that are biologically available
and toxic. In order to assure that the
metals criteria are appropriate for the
chemical conditions under which they
are applied, EPA is providing for the
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adjustment of the criteria through
application of the ‘‘water-effect ratio’’
procedure. EPA notes that performing
the testing to use a site-specific watereffect ratio is optional on the part of the
State.
In the NTR, as amended, EPA
identified the water-effect ratio (WER)
procedure as a method for optional sitespecific criteria development for certain
metals. The WER approach compares
bioavailability and toxicity of a specific
pollutant in receiving waters and in
laboratory waters. A WER is an
appropriate measure of the toxicity of a
material obtained in a site water divided
by the same measure of the toxicity of
the same material obtained
simultaneously in a laboratory dilution
water.
On February 22, 1994, EPA issued
Interim Guidance on the Determination
and Use of the Water-Effect Ratios for
Metals (EPA 823-B–94–001) now
incorporated into the updated Second
Edition of the Water Quality Standards
Handbook, Appendix L. A copy of the
Handbook is contained in the
administrative record for today’s rule. In
accordance with the WER guidance and
where application of the WER is
deemed appropriate, EPA strongly
encourages the application of the WER
on a watershed or water body basis as
part of a water quality criteria in
California as opposed to the application
on a discharger-by-discharger basis
through individual NPDES permits.
This approach is technically sound and
an efficient use of resources. However,
discharger specific WERs for individual
NPDES permit limits are possible and
potentially efficient where the NPDES
discharger is the only point source
discharger to a specific water body.
The rule requires a default WER value
of 1.0 which will be assumed, if no sitespecific WER is determined. To use a
WER other than the default of 1.0, the
rule requires that the WER must be
determined as set forth in EPA’s WER
guidance or by another scientifically
defensible method that has been
adopted by the State as part of its water
quality standards program and approved
by EPA.
The WER is a more comprehensive
mechanism for addressing
bioavailability issues than simply
expressing the criteria in terms of
dissolved metal. Consequently,
expressing the criteria in terms of
dissolved metal, as done in today’s rule
for California, does not completely
eliminate the utility of the WER. This is
particularly true for copper, a metal that
forms reduced-toxicity complexes with
dissolved organic matter.
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The Interim Guidance on
Determination and Use of Water-Effect
Ratios for Metals explains the
relationship between WERs for
dissolved criteria and WERs for total
recoverable criteria. Dissolved
measurements are to be used in the sitespecific toxicity testing underlying the
WERs for dissolved criteria. Because
WERs for dissolved criteria generally are
little affected by elevated particulate
concentrations, EPA expects those
WERs to be somewhat less than WERs
for total recoverable criteria in such
situations. Nevertheless, after the sitespecific ratio of dissolved to total metal
has been taken into account, EPA
expects a permit limit derived using a
WER for a dissolved criterion to be
similar to the permit limit that would be
derived from the WER for the
corresponding total recoverable
criterion.
d. Saltwater Copper Criteria
The saltwater copper criteria for
aquatic life in today’s rule are 4.8 µg/l
(CMC) and 3.1 µg/l (CCC) in the
dissolved form. These criteria reflect
new data including data collected from
studies for the New York/New Jersey
Harbor and the San Francisco Bay
indicating a need to revise the former
copper 304(a) criteria guidance
document to reflect a change in the
saltwater CMC and CCC aquatic life
values. These data also reflect a
comprehensive literature search
resulting in added toxicity test data for
seven new species to the database for
the saltwater copper criteria. EPA
believes these new data have national
implications and the national criteria
guidance now contains a CMC of 4.8 µg/
l dissolved and a CCC of 3.1 µg/l
dissolved. In the amendments to the
NTR, EPA noticed the availability of
data to support these changes to the
NTR, and solicited comments. The data
can be found in the draft document
entitled, Ambient Water Quality
Criteria—Copper, Addendum 1995. This
document is available from the Office of
Water Resource Center and is available
for review in the administrative record
for today’s rule.
e. Chronic Averaging Period
In establishing water quality criteria,
EPA generally recommends an
‘‘averaging period’’ which reflects the
duration of exposure required to elicit
effects in individual organisms (TSD,
Appendix D–2). The criteria continuous
concentration, or CCC, is intended to be
the highest concentration that could be
maintained indefinitely in a water body
without causing an unacceptable effect
on the aquatic community or its uses
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(TSD, Appendix D–1). As aquatic
organisms do not generally experience
steady exposure, but rather fluctuating
exposures to pollutants, and because
aquatic organisms can generally tolerate
higher concentrations of pollutants over
a shorter periods of time, EPA expects
that the concentration of a pollutant can
exceed the CCC without causing an
unacceptable effect if (a) the magnitude
and duration of exceedences are
appropriately limited and (b) there are
compensating periods of time during
which the concentration is below the
CCC. This is done by specifying a
duration of an ‘‘averaging period’’ over
which the average concentration should
not exceed the CCC more often than
specified by the frequency (TSD,
Appendix D–1).
EPA is promulgating a 4-day
averaging period for chronic criteria,
which means that measured or
predicted ambient pollutant
concentrations should be averaged over
a 4-day period to determine attainment
of chronic criteria. The State may apply
to EPA for approval of an alternative
averaging period. To do so, the State
must submit to EPA the basis for such
alternative averaging period.
The most important consideration for
setting an appropriate averaging period
is the length of time that sensitive
organisms can tolerate exposure to a
pollutant at levels exceeding a criterion
without showing adverse effects on
survival, growth, or reproduction. EPA
believes that the chronic averaging
period must be shorter than the duration
of the chronic tests on which the CCC
is based, since, in some cases, effects are
elicited before exposure of the entire
duration. Most of the toxicity tests used
to establish the chronic criteria are
conducted using steady exposure to
toxicants for a least 28 days (TSD, page
35). Some chronic tests, however, are
much shorter than this (TSD, Appendix
D–2). EPA selected the 4-day averaging
period based on the shortest duration in
which chronic test effects are sometimes
observed for certain species and
toxicants. In addition, EPA believes that
the results of some chronic tests are due
to an acute effect on a sensitive life stage
that occurs some time during the test,
rather than being caused by long-term
stress or long-term accumulation of the
test material in the organisms.
Additional discussion of the rationale
for the 4-day averaging period is
contained in Appendix D of the TSD.
Balancing all of the above factors and
data, EPA believes that the 4-day
averaging period falls within the
scientifically reasonable range of values
for choice of the averaging period, and
is an appropriate length of time of
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pollutant exposure to ensure protection
of sensitive organisms.
EPA established a 4-day averaging
period in the NTR. In settlement of
litigation on the NTR, EPA stated that it
was ‘‘in the midst of conducting,
sponsoring, or planning research related
to the basis for and application of’’
water quality criteria and mentioned the
issue of averaging period. See Partial
Settlement Agreement in American
Forest and Paper Ass’n, Inc. et al. v.
U.S. EPA (Consolidated Case No. 93–
0694 (RMU), D.D.C.). EPA is reevaluating issues raised about averaging
periods and will, if appropriate, revise
the 1985 Guidelines.
EPA received public comment
relevant to the averaging period during
the comment period for the 1995
Amendments to the NTR (60 FR 22228,
May 4, 1995), although these public
comments did not address the chronic
averaging period separately from the
allowable excursion frequency and the
design flow. Comments recommended
that EPA use the 30Q5 design flow for
chronic criteria.
While EPA is undertaking analysis of
the chronic design conditions as part of
the revisions to the 1985 Guidelines,
EPA has not yet completed this work.
Until this work is complete, for the
reasons set forth in the TSD, EPA
continues to believe that the 4-day
chronic averaging period represents a
reasonable, defensible value for this
parameter.
EPA added language to the final rule
which will enable the State to adopt
alternative averaging periods and
frequencies and associated design flows
where appropriate. The State may apply
to EPA for approval of alternative
averaging periods and frequencies and
related design flows; the State must
submit the bases for any changes. Before
approving any change, EPA will publish
for public comment, a notice proposing
the changes.
f. Hardness
Freshwater aquatic life criteria for
certain metals are expressed as a
function of hardness because hardness
and/or water quality characteristics that
are usually correlated with hardness can
reduce or increase the toxicities of some
metals. Hardness is used as a surrogate
for a number of water quality
characteristics which affect the toxicity
of metals in a variety of ways. Increasing
hardness has the effect of decreasing the
toxicity of metals. Water quality criteria
to protect aquatic life may be calculated
at different concentrations of hardnesses
measured in milligrams per liter (mg/l)
as calcium carbonate (CaCO3).
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Section 131.38(b)(2) of the final rule
presents the hardness-dependent
equations for freshwater metals criteria.
For example, using the equation for
zinc, the total recoverable CMCs at a
hardness of 10, 50, 100 or 200 mg/l as
CaCO3 are 17, 67, 120 and 220
micrograms per liter (µg/l), respectively.
Thus, the specific value in the table in
the regulatory text is for illustrative
purposes only. Most of the data used to
develop these hardness equations for
deriving aquatic life criteria for metals
were in the range of 25 mg/l to 400 mg/
l as CaCO3, and the formulas are
therefore most accurate in this range.
The majority of surface waters
nationwide and in California have a
hardness of less than 400 mg/l as
CaCO3.
In the past, EPA generally
recommended that 25 mg/l as CaCO3 be
used as a default hardness value in
deriving freshwater aquatic life criteria
for metals when the ambient (or actual)
hardness value is below 25 mg/l as
CaCO3. However, use of the approach
results in criteria that may not be fully
protective. Therefore, for waters with a
hardness of less than 25 mg/l as CaCO3,
criteria should be calculated using the
actual ambient hardness of the surface
water.
In the past, EPA generally
recommended that if the hardness was
over 400 mg/l, two options were
available: (1) Calculate the criterion
using a default WER of 1.0 and using a
hardness of 400 mg/l in the hardness
equation; or (2) calculate the criterion
using a WER and the actual ambient
hardness of the surface water in the
equation. Use of the second option is
expected to result in the level of
protection intended in the 1985
Guidelines whereas use of the first
option is thought to result in an even
more protective aquatic life criterion. At
high hardness there is an indication that
hardness and related inorganic water
quality characteristics do not have as
much of an effect on toxicity of metals
as they do at lower hardnesses. Related
water quality characteristics do not
correlate as well at higher hardnesses as
they do at lower hardnesses. Therefore,
if hardness is over 400 mg/l as CaCO3,
a hardness of 400 mg/l as CaCO3 should
be used with a default WER of 1.0;
alternatively, the WER and actual
hardness of the surface water may be
used.
EPA requested comments in the NTR
amendments on the use of actual
ambient hardness for calculating criteria
when the hardness is below 25 mg/l as
CaCO3, and when hardness is greater
than 400 mg/l as CaCO3. Most of the
comments received were in favor of
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using the actual hardness with the use
of the water-effect ratio (1.0 unless
otherwise specified by the permitting
authority) when the hardness is greater
than 400 mg/l as CaCO3. A few
commenters did not want the watereffect ratio to be mandatory in
calculating hardness, and other
commenters had concerns about being
responsible for deriving an appropriate
water-effect ratio. Overall, the
commenters were in favor of using the
actual hardness when calculating
hardness-dependent freshwater metals
criteria for hardness between 0–400 mg/
l as CaCO3. EPA took those comments
into account in promulgating today’s
rule.
A hardness equation is most accurate
when the relationships between
hardness and the other important
inorganic constituents, notably
alkalinity and pH, are nearly identical
in all of the dilution waters used in the
toxicity tests and in the surface waters
to which the equation is to be applied.
If an effluent raises hardness but not
alkalinity and/or pH, using the hardness
of the downstream water might provide
a lower level of protection than
intended by the 1985 guidelines. If it
appears that an effluent causes hardness
to be inconsistent with alkalinity and/or
pH, the intended level of protection will
usually be maintained or exceeded if
either (1) data are available to
demonstrate that alkalinity and/or pH
do not affect the toxicity of the metal,
or (2) the hardness used in the hardness
equation is the hardness of upstream
water that does not contain the effluent.
The level of protection intended by the
1985 guidelines can also be provided by
using the WER procedure.
In some cases, capping hardness at
400 mg/l might result in a level of
protection that is higher than that
intended by the 1985 guidelines, but
any such increase in the level of
protection can be overcome by use of
the WER procedure. For metals whose
criteria are expressed as hardness
equations, use of the WER procedure
will generally be intended to account for
effects of such water quality
characteristics as total organic carbon on
the toxicities of metals. The WER
procedure is equally useful for
accounting for any deviation from a
hardness equation in a site water.
3. Human Health Criteria
EPA’s CWA section 304(a) human
health criteria guidance provides
criteria recommendations to minimize
adverse human effects due to substances
in ambient water. EPA’s CWA section
304(a) criteria guidance for human
health are based on two types of
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toxicological endpoints: (1)
carcinogenicity and (2) systemic toxicity
(i.e., all other adverse effects other than
cancer). Thus, there are two procedures
for assessing these health effects: one for
carcinogens and one for noncarcinogens.
If there are no data on how a chemical
agent causes cancer, EPA’s existing
human health guidelines assume that
carcinogenicity is a ‘‘non-threshold
phenomenon,’’ that is, there are no
‘‘safe’’ or ‘‘no-effect levels’’ because
even extremely small doses are assumed
to cause a finite increase in the
incidence of the effect (i.e., cancer).
Therefore, EPA’s water quality criteria
guidance for carcinogens are presented
as pollutant concentrations
corresponding to increases in the risk of
developing cancer. See Human Health
Guidelines at 45 FR 79347.
With existing criteria, pollutants that
do not manifest any apparent
carcinogenic effect in animal studies
(i.e., systemic toxicants), EPA assumes
that the pollutant has a threshold below
which no effect will be observed. This
assumption is based on the premise that
a physiological mechanism exists
within living organisms to avoid or
overcome the adverse effect of the
pollutant below the threshold
concentration.
Note: Recent changes in the Agency’s
cancer guidelines addressing these
assumptions are described in the Draft Water
Quality Criteria Methodology: Human
Health, 63 FR 43756, August 14, 1998.

The human health risks of a substance
cannot be determined with any degree
of confidence unless dose-response
relationships are quantified. Therefore,
a dose-response assessment is required
before a criterion can be calculated. The
dose-response assessment determines
the quantitative relationships between
the amount of exposure to a substance
and the onset of toxic injury or disease.
Data for determining dose-response
relationships are typically derived from
animal studies, or less frequently, from
epidemiological studies in exposed
populations.
The dose-response information
needed for carcinogens is an estimate of
the carcinogenic potency of the
compound. Carcinogenic potency is
defined here as a general term for a
chemical’s human cancer-causing
potential. This term is often used
loosely to refer to the more specific
carcinogenic or cancer slope factor
which is defined as an estimate of
carcinogenic potency derived from
animal studies or epidemiological data
of human exposure. It is based on
extrapolation from test exposures of
high doses over relatively short periods
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of time to more realistic low doses over
a lifetime exposure period by use of
linear extrapolation models. The cancer
slope factor, q1*, is EPA’s estimate of
carcinogenic potency and is intended to
be a conservative upper bound estimate
(e.g. 95% upper bound confidence
limit).
For non-carcinogens, EPA uses the
reference dose (RfD) as the doseresponse parameter in calculating the
criteria. For non-carcinogens, oral RfD
assessments (hereinafter simply ‘‘RfDs’’)
are developed based on pollutant
concentrations that cause threshold
effects. The RfD is an estimate (with
uncertainty spanning perhaps an order
of magnitude) of a daily exposure to the
human population (including sensitive
subgroups) that is likely to be without
appreciable risk of deleterious effects
during a lifetime. See Human Health
Guidelines. The RfD was formerly
referred to as an ‘‘Acceptable Daily
Intake’’ or ADI. The RfD is useful as a
reference point for gauging the potential
effect of other doses. Doses that are less
than the RfD are not likely to be
associated with any health risks, and are
therefore less likely to be of regulatory
concern. As the frequency of exposures
exceeding the RfD increases and as the
size of the excess increases, the
probability increases that adverse effect
may be observed in a human
population. Nonetheless, a clear
conclusion cannot be categorically
drawn that all doses below the RfD are
‘‘acceptable’’ and that all doses in
excess of the RfD are ‘‘unacceptable.’’ In
extrapolating non-carcinogen animal
test data to humans to derive an RfD,
EPA divides either a No ObservedAdverse Effect Level (NOAEL), Lowest
Observed Adverse Effect Level (LOAEL),
or other benchmark dose observed in
animal studies by an ‘‘uncertainty
factor’’ which is based on professional
judgment of toxicologists and typically
ranges from 10 to 10,000.
For CWA section 304(a) human health
criteria development, EPA typically
considers only exposures to a pollutant
that occur through the ingestion of
water and contaminated fish and
shellfish. Thus, the criteria are based on
an assessment of risks related to the
surface water exposure route only where
designated uses are drinking water and
fish and shellfish consumption.
The assumed exposure pathways in
calculating the criteria are the
consumption of 2 liters per day of water
at the criteria concentration and the
consumption of 6.5 grams per day of
fish and shellfish contaminated at a
level equal to the criteria concentration
but multiplied by a ‘‘bioconcentration
factor.’’ The use of fish and shellfish
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consumption as an exposure factor
requires the quantification of pollutant
residues in the edible portions of the
ingested species.
Bioconcentration factors (BCFs) are
used to relate pollutant residues in
aquatic organisms to the pollutant
concentration in ambient waters. BCFs
are quantified by various procedures
depending on the lipid solubility of the
pollutant. For lipid soluble pollutants,
the average BCF is calculated from the
weighted average percent lipids in the
edible portions of fish and shellfish,
which is about 3%; or it is calculated
from theoretical considerations using
the octanol/water partition coefficient.
For non-lipid soluble compounds, the
BCF is determined empirically. The
assumed water consumption is taken
from the National Academy of Sciences
publication Drinking Water and Health
(1977). (Referenced in the Human
Health Guidelines.) This value is
appropriate as it includes a margin of
safety so that the general population is
protected. See also EPA’s discussion of
the 2.0 liters/day assumption at 61 FR
65183 (Dec. 11, 1996). The 6.5 grams per
day contaminated fish and shellfish
consumption value was equivalent to
the average per-capita consumption rate
of all (contaminated and noncontaminated) freshwater and estuarine
fish and shellfish for the U.S.
population. See Human Health
Guidelines.
EPA assumes in calculating water
quality criteria that the exposed
individual is an average adult with body
weight of 70 kilograms. EPA assumes
6.5 grams per day of contaminated fish
and shellfish consumption and 2.0 liters
per day of contaminated drinking water
consumption for a 70 kilogram person
in calculating the criteria. Regarding
issues concerning criteria development
and differences in dose per kilogram of
body weight, RfDs are always derived
based on the most sensitive health effect
endpoint. Therefore, when that basis is
due to a chronic or lifetime health
effect, the exposure parameters assume
the exposed individual to be the average
adult, as indicated above.
In the absence of this final rule, there
may be particular risks to children. EPA
believes that children are protected by
the human health criteria contained in
this final rule. Children are protected
against other less sensitive adverse
health endpoints due to the
conservative way that the RfDs are
derived. An RfD is a public health
protective endpoint. It is an amount of
a chemical that can be consumed on a
daily basis for a lifetime without
expecting an adverse effect. RfDs are
based on sensitive health endpoints and
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are calculated to be protective for
sensitive human sub-populations
including children. If the basis of the
RfD was due to an acute or shorter-term
developmental effect, EPA uses
exposure parameters other than those
indicated above. Specifically, EPA uses
parameters most representative of the
population of concern (e.g., the health
criteria for nitrates based on infant
exposure parameters). For carcinogens,
the risk assessments are upper bound
one in a million (10¥6) lifetime risk
numbers. The risk to children is not
likely to exceed these upper bounds
estimates and may be zero at low doses.
The exposure assumptions for drinking
water and fish protect children because
they are conservative for infants and
children. EPA assumes 2 liters of
untreated surface water and 6.5 grams of
freshwater and estuarine fish are
consumed each day. EPA believes the
adult fish consumption assumption is
conservative for children because
children generally consume marine fish
not freshwater and estuarine.
EPA has a process to develop a
scientific consensus on oral reference
dose assessments and carcinogenicity
assessments (hereinafter simply cancer
slope factors or slope factors or q1*s).
Through this process, EPA develops a
consensus of Agency opinion which is
then used throughout EPA in risk
management decision-making. EPA
maintains an electronic data base which
contains the official Agency consensus
for oral RfD assessments and
carcinogenicity assessments which is
known as the Integrated Risk
Information System (IRIS). It is available
for use by the public on the National
Institutes of Health’s National Library of
Medicine’s TOXNET system, and
through diskettes from the National
Technical Information Service (NTIS).
(NTIS access number is PB 90–591330.)
Section 304(a)(1) of the CWA requires
EPA to periodically revise its criteria
guidance to reflect the latest scientific
knowledge: ‘‘(A) On the kind and extent
of all identifiable effects on health and
welfare * * *; (B) on the concentration
and dispersal of pollutants, or their
byproducts, through biological,
physical, and chemical processes; and
(C) on the effects of pollutants on the
biological community diversity,
productivity, and stability, including
information on the factors affecting
eutrophication rates of organic and
inorganic sedimentation for varying
types of receiving waters.’’ In
developing up-to-date water quality
criteria for the protection of human
health, EPA uses the most recent IRIS
values (RfDs and q1*s) as the
toxicological basis in the criterion
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calculation. IRIS reflects EPA’s most
current consensus on the toxicological
assessment for a chemical. In
developing the criteria in today’s rule,
the IRIS values as of October 1996 were
used together with currently accepted
exposure parameters for
bioconcentration, fish and shellfish and
water consumption, and body weight.
The IRIS cover sheet for each pollutant
criteria included in today’s rule is
contained in the administrative record.
For the human health criteria
included in today’s rule, EPA used the
Human Health Guidelines on which
criteria recommendations from the
appropriate CWA section 304(a) criteria
guidance document were based. (These
documents are also placed in the
administrative record for today’s rule.)
Where EPA has changed any parameters
in IRIS used in criteria derivation since
issuance of the criteria guidance
document, EPA recalculated the criteria
recommendation with the latest IRIS
information. Thus, there are differences
between the original 1980 criteria
guidance document recommendations,
and those in this rule, but this rule
presents EPA’s most current CWA
section 304(a) criteria recommendation.
The basis (q1* or RfD) and BCF for each
pollutant criterion in today’s rule is
contained in the rule’s Administrative
Record Matrix which is included in the
administrative record for the rule. In
addition, all recalculated human health
numbers are denoted by an ‘‘a’’ in the
criteria matrix in 40 CFR 131.38(b)(1) of
the rule. The pollutants for which a
revised human health criterion has been
calculated since the December 1992
NTR include:
mercury
dichlorobromomethane
1,2-dichloropropane
1,2-trans-dichloroethylene
2,4-dimethylphenol
acenaphthene
benzo(a)anthracene
benzo(a)pyrene
benzo(b)flouranthene
benzo(k)flouranthene
2-chloronaphthalene
chrysene
dibenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene
N-nitrosodi-n-propylamine
alpha-endosulfan
beta-endosulfan
endosulfan sulfate
2-chlorophenol
butylbenzyl phthalate
polychlorinated biphenyls.

In November of 1991, the proposed
NTR presented criteria for several
pollutants in parentheses. These were
pollutants for which, in 1980,
insufficient information existed to
develop human health water quality
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criteria, but for which, in 1991,
sufficient information existed. Since
these criteria did not undergo the public
review and comment in a manner
similar to the other water quality criteria
presented in the NTR (for which
sufficient information was available in
1980 to develop a criterion, as presented
in the 1980 criteria guidance
documents), they were not proposed for
adoption into the water quality criteria,
but were presented to serve as notice for
inclusion in future State triennial
reviews. Today’s rule promulgates
criteria for these nine pollutants:
copper
1, 2-dichloropropane
1,2-trans-dichloroethylene
2,4-dimethylphenol
acenaphthene
2-chloronaphthalene
N-nitrosodi-n-propylamine
2-chlorophenol
butylbenzene phthalate

All the criteria are based on IRIS
values—either an RfD or q1*—which
were listed on IRIS as of November
1991, the date of the proposed NTR.
These values have not changed since the
final NTR was published in December of
1992. The rule’s Administrative Record
Matrix in the administrative record of
today’s rule contains the specific RfDs,
q1*s, and BCFs used in calculating
these criteria.
Proposed Changes to the Human
Health Criteria Methodology: EPA
recently proposed revisions to the 1980
ambient water quality criteria derivation
guidelines (the Human Health
Guidelines). See Draft Water Quality
Criteria Methodology: Human Health,
63 FR 43756, August 14, 1998; see also
Draft Water Quality Criteria
Methodology: Human Health, U.S. EPA
Office of Water, EPA 822–Z–98–001.
The EPA revisions consist of five
documents: Draft Water Quality Criteria
Methodology: Human Health, EPA 822–
Z–98–001; Ambient Water Quality
Criteria Derivation Methodology Human
Health, Technical Support Document,
Final Draft, EPA–822–B–98–005; and
three Ambient Water Quality Criteria for
the Protection of Human Health,
Drafts—one each for Acrylonitrile, 1,3Dichloropropene (1,3-DCP), and
Hexachlorobutadiene (HCBD),
respectively, EPA–822–R–98–006, –005,
and –004. All five documents are
contained in the administrative record
for today’s rule.
The proposed methodology revisions
reflect significant scientific advances
that have occurred during the past
nineteen years in such key areas as
cancer and noncancer risk assessments,
exposure assessments and
bioaccumulation. For specific details on
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these proposed changes and others,
please refer to the Federal Register
notice or the EPA document.
It should be noted that some of the
proposed changes may result in
significant numeric changes in the
ambient water quality criteria. However,
EPA will continue to rely on existing
criteria as the basis for regulatory and
non-regulatory decisions, until EPA
revises and reissues a 304(a) criteria
guidance using the revised final human
health criteria methodology. The
existing criteria are still viewed as
scientifically acceptable by EPA. The
intention of the proposed methodology
revisions is to present the latest
scientific advancements in the areas of
risk and exposure assessment in order to
incrementally improve the already
sound toxicological and exposure bases
for these criteria. As EPA’s current
human health criteria are the product of
many years worth of development and
peer review, it is reasonable to assume
that revisiting all existing criteria, and
incorporating peer review into such
review, could require comparable
amounts of time and resources. Given
these circumstances, EPA proposed a
process for revisiting these criteria as
part of the overall revisions to the
methodology for deriving human health
criteria. This process is discussed in the
Implementation Section of the Notice of
Draft Revisions to the Methodology for
Deriving Ambient Water Quality Criteria
for the Protection of Human Health (see
63 FR 43771–43776, August 14, 1998).
The State of California in its Ocean
Plan, adopted in 1990 and approved by
EPA in 1991, established numeric water
quality criteria using an average fish and
shellfish consumption rate of 23 grams
per day. This value is based on an
earlier California Department of Health
Services estimate. The State is currently
in the process of readopting its water
quality control plans for inland surface
waters, enclosed bays, and estuaries.
The State intends to consider
information on fish and shellfish
consumption rates evaluated and
summarized in a report prepared by the
State’s Pesticide and Environmental
Toxicology Section of the Office of
Environmental Health Hazard
Assessment of the California
Environmental Protection Agency. The
report, entitled, Chemicals in Fish
Report No. 1: Consumption of Fish and
Shellfish in California and the United
States, was published in final draft form
in July of 1997, and released to the
public on September 16, 1997. The
report is currently undergoing final
evaluation, and is expected to published
in final form in the near future. This
final draft report is contained in the
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administrative record for today’s rule.
Although EPA has not used this fish
consumption value here because this
information has not yet been finalized,
the State may use any appropriate
higher state-specific fish and shellfish
consumption rates in its readoption of
criteria in its statewide plans.
a. 2,3,7,8-TCDD (Dioxin) Criteria
In today’s action, EPA is promulgating
human health water quality criteria for
2,3,7,8-tetrachlorodibenzo-p-dioxin
(‘‘dioxin’’) at the same levels as
promulgated in the NTR, as amended.
These criteria are derived from EPA’s
1984 CWA section 304(a) criteria
guidance document for dioxin.
For National Pollutant Discharge
Elimination System (NPDES) purposes,
EPA supports the regulation of other
dioxin and dioxin-like compounds
through the use of toxicity equivalencies
or TEQs in NPDES permits (see
discussion below). For California
waters, if the discharge of dioxin or
dioxin-like compounds has reasonable
potential to cause or contribute to a
violation of a narrative criterion,
numeric water quality-based effluent
limits for dioxin or dioxin-like
compounds should be included in
NPDES permits and should be
expressed using a TEQ scheme.
EPA has been evaluating the health
threat posed by dioxin nearly
continuously for over two decades.
Following issuance of the 1984 criteria
guidance document, evaluating the
health effects of dioxin and
recommending human health criteria for
dioxin, EPA prepared draft
reassessments reviewing new scientific
information relating to dioxin in 1985
and 1988. EPA’s Science Advisory
Board (SAB), reviewing the 1988 draft
reassessment, concluded that while the
risk assessment approach used in 1984
criteria guidance document had
inadequacies, a better alternative was
unavailable (see SAB’s Dioxin Panel
Review of Documents from the Office or
Research and Development relating to
the Risk and Exposure Assessment of
2,3,7,8-TCDD (EPA–SAB–EC–90–003,
November 28, 1989) included in the
administrative record for today’s rule).
Between 1988 and 1990, EPA issued
numerous reports and guidances
relating to the control of dioxin
discharges from pulp and paper mills.
See e.g., EPA Memorandum, ‘‘Strategy
for the Regulation of Discharges of
PHDDs & PHDFs from Pulp and Paper
Mills to the Waters of the United
States,’’ from Assistant Administrator
for Water to Regional Water
Management Division Directors and
NPDES State Directors, dated May 21,
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1990 (AR NL–16); EPA Memorandum,
‘‘State Policies, Water Quality
Standards, and Permit Limitations
Related to 2,3,7,8-TCDD in Surface
Water,’’ from the Assistant
Administrator for Water to Regional
Water Management Division Directors,
dated January 5, 1990 (AR VA–66).
These documents are available in the
administrative record for today’s rule.
In 1991, EPA’s Administrator
announced another scientific
reassessment of the risks of exposure to
dioxin (see Memorandum from
Administrator William K. Reilly to Erich
W. Bretthauer, Assistant Administrator
for Research and Development and E.
Donald Elliott, General Counsel, entitled
Dioxin: Follow-Up to Briefing on
Scientific Developments, April 8, 1991,
included in the administrative record
for today’s rule). At that time, the
Administrator made clear that while the
reassessment was underway, EPA
would continue to regulate dioxin in
accordance with existing Agency policy.
Thereafter, the Agency proceeded to
regulate dioxin in a number of
environmental programs, including
standards under the Safe Drinking
Water Act and the CWA.
The Administrator’s promulgation of
the dioxin human health criteria in the
1992 NTR affirmed the Agency’s
decision that the ongoing reassessment
should not defer or delay regulating this
potent contaminant, and further, that
the risk assessment in the 1984 criteria
guidance document for dioxin
continued to be scientifically defensible.
Until the reassessment process was
completed, the Agency could not ‘‘say
with any certainty what the degree or
directions of any changes in the risk
estimates might be’’ (57 FR 60863–64).
The basis for the dioxin criteria as
well as the decision to include the
dioxin criteria in the 1992 NTR pending
the results of the reassessment were
challenged. See American Forest and
Paper Ass’n, Inc. et al. v. U.S. EPA
(Consolidated Case No. 93–0694 (RMU)
D.D.C.). By order dated September 4,
1996, the Court upheld EPA’s decision.
EPA’s brief and the Court’s decision are
included in the administrative record
for today’s rule.
EPA has undertaken significant effort
toward completion of the dioxin
reassessment. On September 13, 1994,
EPA released for public review and
comment a draft reassessment of
toxicity and exposure to dioxin. See
Health Assessment Document for
2,3,7,8-Tetrachlorobenzo-p-Dioxin
(TCDD) and Related Compounds, U.S.
EPA, 1994. EPA is currently addressing
comments made by the public and the
SAB and anticipates that the final
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revised reassessment will go to the SAB
in the near future. With today’s rule, the
Agency reaffirms that, notwithstanding
the on-going risk reassessment, EPA
intends to continue to regulate dioxin to
avoid further harm to public health, and
the basis for the dioxin criteria, both in
terms of the cancer potency and the
exposure estimates, remains
scientifically defensible. The fact that
EPA is reassessing the risk of dioxin,
virtually a continuous process to
evaluate new scientific information,
does not mean that the current risk
assessment is ‘‘wrong’’. It continues to
be EPA’s position that until the risk
assessment for dioxin is revised, EPA
supports and will continue to use the
existing risk assessment for the
regulation of dioxin in the environment.
Accordingly, EPA today promulgates
dioxin criteria based on the 1984 criteria
guidance document for dioxin and
promulgated in the NTR in 1992.
Toxicity Equivalency: The State of
California, in its 1991 water quality
control plans, adopted human health
criteria for dioxin and dioxin-like
compounds based on the concept of
toxicity equivalency (TEQ) using
toxicity equivalency factors (TEFs). EPA
Region 9 reviewed and approved the
State’s use of the TEQ concept and TEFs
in setting the State’s human health
water quality criteria for dioxin and
dioxin-like compounds.
In 1987, EPA formally embraced the
TEQ concept as an interim procedure to
estimate the risks associated with
exposures to 210 chlorinated dibenzo-pdioxin and chlorinated dibenzofuran
(CDD/CDF) congeners, including
2,3,7,8-TCDD. This procedure uses a set
of derived TEFs to convert the
concentration of any CDD/CDF congener
into an equivalent concentration of
2,3,7,8-TCDD. In 1989, EPA updated its
TEFs based on an examination of
relevant scientific evidence and a
recognition of the value of international
consistency. This updated information
can be found in EPA’s 1989 Update to
the Interim Procedures for Estimating
Risks Associated with Exposures to
Mixtures of Chlorinated Dibenzo-pdioxins and -dibenzofurans (CDDs and
CDFs) (EPA/625/3–89/016, March
1989). EPA had been active in an
international effort aimed at adopting a
common set of TEFs (International
TEFs/89 or I–TEFs/89), to facilitate
information exchange on environmental
contamination of CDD/CDF. This
document reflects EPA’s support of an
internationally consistent set of TEFs,
the I–TEFs/89. EPA uses I–TEFs/89 in
many of its regulatory programs.
In 1994, the World Health
Organization (WHO) revised the TEF
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scheme for dioxins and furans to
include toxicity from dioxin-like
compounds (Ahlborg et al., 1994).
However, no changes were made to the
TEFs for dioxins and furans. In 1998,
the WHO re-evaluated and revised the
previously established TEFs for dioxins
(Ds), furans (Fs) and dioxin-like
compounds (Vanden Bers, 1998). The
nomenclature for this TEF scheme is
TEQDFP–WHO98, where TEQ
represents the 2,3,7,8-TCDD Toxic
Equivalence of the mixture, and the
subscript DFP indicates that dioxins
(Ds) furans (Fs) and dioxin-like
compounds (P) are included in the TEF
scheme. The subscript 98 following
WHO displays the year changes were
made to the TEF scheme.
EPA intends to use the 1998 WHO
TEF scheme in the near future. At this
point however, EPA will support the
use of either the 1989 interim
procedures or the 1998 WHO TEF
scheme but encourages the use of the
1998 WHO TEF scheme in State
programs. EPA expects California to use
a TEF scheme in implementing the
2,3,7,8-TCDD water quality criteria
contained in today’s rule. The TEQ and
TEF approach provide a methodology
for setting NPDES water quality-based
permit limits that are protective of
human health for dioxin and dioxin-like
compounds.
Several commenters requested EPA to
promulgate criteria for other forms of
dioxin, in addition to 2,3,7,8-TCDD.
EPA’s draft reassessment for dioxin
examines toxicity based on the TEQ
concept and I–TEFs/89. When EPA
completes the dioxin reassessment, the
Agency intends to adopt revised 304(a)
water quality criteria guidance based on
the reassessment for dioxin. If
necessary, EPA will then act to amend
the NTR and CTR to reflect the revised
304(a) water quality criteria guidance.
b. Arsenic Criteria
EPA is not promulgating human
health criteria for arsenic in today’s
rule. EPA recognizes that it promulgated
human health water quality criteria for
arsenic for a number of States in 1992,
in the NTR, based on EPA’s 1980
section 304(a) criteria guidance for
arsenic established, in part, from IRIS
values current at that time. However, a
number of issues and uncertainties
existed at the time of the CTR proposal
concerning the health effects of arsenic.
These issues and uncertainties were
summarized in ‘‘Issues Related to
Health Risk of Arsenic’’ which is
contained in the administrative record
for today’s rule. During the period of
this rulemaking action, EPA
commissioned a study of arsenic health
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effects by the National Research Council
(NRC) arm of the National Academy of
Sciences. EPA received the NRC report
in March of 1999. EPA scientists
reviewed the report, which
recommended that EPA lower the Safe
Drinking Water Act arsenic maximum
contaminant level (MCL) as soon as
possible (The arsenic MCL is currently
50 µg/l.) The bladder cancer analysis in
the NRC report will provide part of the
basis for the risk assessment of a
proposed revised arsenic MCL in the
near future. After promulgating a
revised MCL for drinking water, the
Agency plans to revise the CWA 304(a)
human health criteria for arsenic in
order to harmonize the two standards.
Today’s rule defers promulgating
arsenic criteria based on the Agency’s
previous risk assessment of skin cancer.
In the meantime, permitting authorities
in California should rely on existing
narrative water quality criteria to
establish effluent limitations as
necessary for arsenic. California has
previously expressed its science and
policy position by establishing a
criterion level of 5 µg/l for arsenic.
Permitting authorities may, among other
considerations, consider that value
when evaluating and interpreting
narrative water quality criteria.
c. Mercury Criteria
The human health criteria
promulgated here use the latest RfD in
EPA’s Integrated Risk Information
System (IRIS) and the weighted average
practical bioconcentration factor (PBCF)
from the 1980 section 304(a) criteria
guidance document for mercury. EPA
considered the approach used in the
Great Lakes Water Quality Guidance
(‘‘Guidance’’) incorporating
Bioaccumulation Factors (BAFs), but
rejected this approach for reasons
outlined below. The equation used here
to derive an ambient water quality
criterion for mercury from exposure to
organisms and water is:

HHC =

RfD × BW
WC + ( FC × PBCF)

Where:
RfD = Reference Dose
BW = Body Weight
WC = Water Consumption
FC = Total Fish and Shellfish
Consumption per Day
PBCF = Practical Bioconcentration
Factor (weighted average)
For mercury, the most current RfD
from IRIS is 1 x 10-4 mg/kg/day. The RfD
used a benchmark dose as an estimate
of a No Observed Adverse Effect Level
(NOAEL). The benchmark dose was
calculated by applying a Weibel model
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for extra risk to all neurological effects
observed in 81 Iraqi children exposed in
utero as reported in Marsh, et. al. (1987).
Maternal hair mercury was the measure
of exposure. Extra risk refers to an
adjustment for background incidence of
a given health effect. Specifically, the
extra risk is the added incidence of
observing an effect above the
background rate relative to the
proportion of the population of interest
that is not expected to exhibit such as
effect. The resulting estimate was the
lower 95% statistical bound on the 10%
extra risk; this was 11 ppm mercury in
maternal hair. This dose in hair was
converted to an equivalent ingested
amount by applying a model based on
data from human studies; the resulting
benchmark dose was 1 x 10-3 mg/kg
body weight /day. The RfD was
calculated by dividing the benchmark
dose by a composite uncertainty factor
of 10. The uncertainty factor was used
to account for variability in the human

Weighted Average Practical BCF =

17:44 May 17, 2000

surfaces. In the context of setting
exposure criteria it is generally
understood that the terms ‘‘BCF’’ and
‘‘steady-state BCF’’ are synonymous. A
steady-state condition occurs when the
organism is exposed for a sufficient
length of time that the ratio does not
change substantially.
The BCFs that were used herein are
the ‘‘Practical Bioconcentration Factors
(PBCFs)’’ that were derived in 1980:
5500 for fresh water, 3765 for estuarine
coastal waters, and 9000 for open
oceans. See pages C–100–1 of Ambient
Water Quality Criteria for Mercury (EPA
440/5–80–058) for a complete
discussion on the PBCF. Because of the
way they were derived, these PBCFs
take into account uptake from food as
well as uptake from water. A weighted
average PBCF was calculated to take
into account the average consumption
from the three waters using the
following equation:

∑ (FC × PBCF) = (0.00172)(5500) + (0.00478)(3765) + (0.0122)(9000) = 137.3 = 7342.6
0.00172 + 0.00478 + 0.0122
0.0187
∑ (FC)

Given the large value for the weighted
average PBCF, the contribution of
drinking water to total daily intake is
negligible so that assumptions
concerning the chemical form of
mercury in drinking water become less
important. The human health mercury
criteria promulgated for this rule are
based on the latest RfD as listed in IRIS
and a weighted PBCF from the 1980
§ 304(a) criteria guidance document for
mercury.
On March 23, 1995 (60 FR 15366),
EPA promulgated the Great Lakes Water
Quality Guidance (‘‘Guidance’’). The
Guidance incorporated bioaccumulation
factors (BAFs) in the derivation of
criteria to protect human health because
it is believed that BAFs are a better
predictor than BCFs of the
concentration of a chemical within fish
tissue since BAFs include consideration
of the uptake of contaminants from all
routes of exposure. A bioaccumulation
factor is defined as the ratio (in L/kg) of
a substance’s concentration in tissue to
the concentration in the ambient water,
in situations where both the organism
and its food are exposed and the ratio
does not change substantially over time.
The final Great Lakes Guidance
establishes a hierarchy of four methods
for deriving BAFs for non-polar organic
chemicals: (1) Field-measured BAFs; (2)
predicted BAFs derived using a fieldmeasured biota-sediment accumulation
factor; (3) predicted BAFs derived by
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population, in particular the wide
variation in biological half-life of
methylmercury and the variation that is
observed in the ration of hair mercury
to mercury in the blood. In addition the
uncertainty factor accounts for lack of a
two-generation reproductive study and
the lack of data on long term effects of
childhood mercury exposures. The RfD
thus calculated is 1 x 10-4 mg/kg body
weight/day or 0.1 µg/kg/day. The body
weight used in the equation for the
mercury criteria, as discussed in the
Human Health Guidelines, is a mean
adult human body weight of 70 kg. The
drinking water consumption rate, as
discussed in the Human Health
Guidelines, is 2.0 liters per day.
The bioconcentration factor or BCF is
defined as the ratio of chemical
concentration in the organism to that in
surrounding water. Bioconcentration
occurs through uptake and retention of
a substance from water only, through
gill membranes or other external body
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multiplying a laboratory-measured BCF
by a food chain multiplier; and (4)
predicted BAFs derived by multiplying
a BCF calculated from the log Kow by
a food-chain multiplier. The final Great
Lakes Guidance developed BAFs for
trophic levels three and four fish of the
Great Lakes Basin. Respectively, the
BAFs for mercury for trophic level 3 and
4 fish were: 27,900 and 140,000.
The BAF promulgated in the GLI was
developed specifically for the Great
Lakes System. It is uncertain whether
the BAFs of 27,900 and 140,000 are
appropriate for use in California at this
time; therefore, today’s final rule does
not use the GLI BAF in establishing
human health criteria for mercury in
California. The magnitude of the BAF
for mercury in a given system depends
on how much of the total mercury is
present in the methylated form.
Methylation rates vary widely from one
water body to another for reasons that
are not fully understood. Lacking the
data, it is difficult to determine if the
BAF used in the GLI represents the true
potential for mercury to bioaccumulate
in California surface waters. The true,
average BAF for California could be
higher or lower. For more information
see EPA’s Response to Comments
document in the administrative record
for this rule (specifically comments
CTR–002–007(b) and CTR–016–007).
EPA is developing a national BAF for
mercury as part of revisions to its 304(a)
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criteria for human health; however, the
BAF methodology that will be used is
currently under evaluation as part of
EPA’s revisions to its National Human
Health Methodology (see section F.3
above). EPA applied a similar
methodology in its Mercury Study
Report to Congress (MSRC) to derive a
BAF for methylmercury. The MSRC is
available through NTIS (EPA–452/R–
97–003). Although a BAF was derived
in the MSRC, EPA does not intend to
use this BAF for National application.
EPA is engaged in a separate effort to
incorporate additional mercury
bioaccumulation data that was not
considered in the MSRC, and to assess
uncertainties with using a National BAF
approach for mercury. Once the
proposed revised human health
methodology, including the BAF
component, is finalized, EPA will revise
its 304(a) criteria for mercury to reflect
changes in the underlying methodology,
recommendations contained in the
MSRC, and recommendations in a
National Academy of Science report on
human health assessment of
methylmercury. When EPA changes its
304(a) criteria recommendation for
mercury, States and Tribes will be
expected to review their water quality
standards for mercury and make any
revisions necessary to ensure their
standards are scientifically defensible.
New information may become
available regarding the bioaccumulation
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of mercury in certain water bodies in
California. EPA supports the use of this
information to develop site-specific
criteria for mercury. Further, if a
California water body is impaired due to
mercury fish tissue or sediment
contamination, loadings of mercury
could contribute to or exacerbate the
impairment. Therefore, one option
regulatory authorities should consider is
to include water quality-based effluent
limits (WQBELs) in permits based on
mass for discharges to the impaired
water body. Such WQBELs must be
derived from and comply with
applicable State water quality standards
(including both numeric and narrative
criteria) and assure that the discharge
does not cause or contribute to a
violation of water quality standards.
d. Polychlorinated Biphenyls (PCBs)
Criteria
The NTR, as amended, calculated
human health criteria for PCBs using a
cancer potency factor of 7.7 per mg/kgday from the Agency’s IRIS. This cancer
potency factor was derived from the
Norback and Weltman (1985) study
which looked at rats that were fed
Aroclor 1260. The study used the
linearized multistage model with a
default cross-species scaling factor
(body weight ratio to the 2⁄3 power).
Although it is known that PCB mixtures
vary greatly as to their potency in
producing biological effects, for
purposes of its carcinogenicity
assessment, EPA considered Aroclor
1260 to be representative of all PCB
mixtures. The Agency did not pool data
from all available congener studies or
generate a geometric mean from these
studies, since the Norback and Weltman
study was judged by EPA as acceptable,
and not of marginal quality, in design or
conduct as compared with other studies.
Thereafter, the Institute for Evaluating
Health Risks (IEHR, 1991) reviewed the
pathological slides from the Norback
and Weltman study, and concluded that
some of the malignant liver tumors
should have been interpreted as
nonmalignant lesions, and that the
cancer potency factor should be 5.1 per
mg/kg-day as compared with EPA’s 7.7
per mg/kg-day.
The Agency’s peer-reviewed
reassessment of the cancer potency of
PCBs published in a final report, PCBs:
Cancer Dose-Response Assessment and
Applications to Environmental Mixtures
(EPA/600/P–96/001F), adopts a different
approach that distinguishes among PCB
mixtures by using information on
environmental processes. (The report is
included in the administrative record of
today’s rule.) The report considers all
cancer studies (which used commercial
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mixtures only) to develop a range of
cancer potency factors, then uses
information on environmental processes
to provide guidance on choosing an
appropriate potency factor for
representative classes of environmental
mixtures and different pathways. The
reassessment provides that, depending
on the specific application, either
central estimates or upper bounds can
be appropriate. Central estimates
describe a typical individual’s risk,
while upper bounds provide assurance
(i.e., 95% confidence) that this risk is
not likely to be underestimated if the
underlying model is correct. Central
estimates are used for comparing or
ranking environmental hazards, while
upper bounds provide information
about the precision of the comparison or
ranking. In the reassessment, the use of
the upper bound values were found to
increase cancer potency estimates by
two or three-fold over those using
central tendency. Upper bounds are
useful for estimating risks or setting
exposure-related standards to protect
public health, and are used by EPA in
quantitative cancer risk assessment.
Thus, the cancer potency of PCB
mixtures is determined using a tiered
approach based on environmental
exposure routes with upper-bound
potency factors (using a body weight
ratio to the 3⁄4 power) ranging from 0.07
(lowest risk and persistence) to 2 (high
risk and persistence) per mg/kg-day for
average lifetime exposures to PCBs. It is
noteworthy that bioaccumulated PCBs
appear to be more toxic than
commercial PCBs and appear to be more
persistent in the body. For exposure
through the food chain, risks can be
higher than other exposures.
EPA issued the final reassessment
report on September 27, 1996, and
updated IRIS to include the
reassessment on October 1, 1996. EPA
updated the human health criteria for
PCBs in the National Toxics Rule on
September 27, 1999. For today’s rule,
EPA derived the human health criteria
for PCBs using a cancer potency factor
of 2 per mg/kg-day, an upper bound
potency factor reflecting high risk and
persistence. This decision is based on
recent multimedia studies indicating
that the major pathway of exposure to
persistent toxic substances such as PCBs
is via dietary exposure (i.e.,
contaminated fish and shellfish
consumption).
Following is the calculation of the
human health criterion (HHC) for
organism and water consumption:
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Where:
RF = Risk Factor = 1 x 10¥6
BW = Body Weight = 70 kg
q1* = Cancer slope factor = 2 per mg/
kg-day
WC = Water Consumption = 2 l/day
FC = Fish and Shellfish Consumption =
0.0065 kg/day
BCF = Bioconcentration Factor = 31,200
the HHC (µg/l) = 0.00017 µg/l (rounded
to two significant digits).
Following is the calculation of the
human health criterion for organism
only consumption:

HHC =

RF × BW × (1,000 µg/ mg)
q1* × FC × BCF

Where:
RF = Risk Factor = 1 x 10¥6
BW = Body Weight = 70 kg
q1* = Cancer slope factor = 2 per mg/
kg-day
FC = Total Fish and Shellfish
Consumption per Day = 0.0065 kg/
day
BCF = Bioconcentration Factor = 31,200
the HHC (µg/l) = 0.00017 µg/l (rounded
to two significant digits).
The criteria are both equal to 0.00017
µg/l and apply to total PCBs. See PCBs:
Cancer Dose Response Assessment and
Application to Environmental Mixtures
(EPA/600/9–96–001F). For a discussion
of the body weight, water consumption,
and fish and shellfish consumption
factors, see the Human Health
Guidelines. For a discussion of the BCF,
see the 304(a) criteria guidance
document for PCBs (included in the
administrative record for today’s rule).
e. Excluded Section 304(a) Human
Health Criteria
As is the case in the NTR, as
amended, today’s rule does not
promulgate criteria for certain priority
pollutants for which CWA section
304(a) criteria guidance exists because
those criteria were not based on toxicity
to humans or aquatic organisms. The
basis for those particular criteria is
organoleptic effects (e.g., taste and odor)
which would make water and edible
aquatic life unpalatable but not toxic.
Because the basis for this rule is to
protect the public health and aquatic
life from toxicity consistent with the
language and intent in CWA section
303(c)(2)(B), EPA is promulgating
criteria only for those priority toxic
pollutants whose criteria
recommendations are based on toxicity.
The CWA section 304(a) human health
criteria based on organoleptic effects for
zinc and 3-methyl-4-chlorophenol are
excluded for this reason. See the 1992
NTR discussion at 57 FR 60864.
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f. Cancer Risk Level
EPA’s CWA section 304(a) criteria
guidance documents for priority toxic
pollutants that are based on
carcinogenicity present concentrations
for upper bound risk levels of 1 excess
cancer case per 100,000 people (10¥5),
per 1,000,000 people (10¥6), and per
10,000,000 people (10¥7). However, the
criteria documents do not recommend a
particular risk level as EPA policy.
As part of the proposed rule, EPA
requested and received comment on the
adoption of a 10 ¥5 risk level for
carcinogenic pollutants. The effect of a
10¥5 risk level would have been to
increase (i.e., make less stringent)
carcinogenic pollutant criteria values
(noted in the matrix by footnote c) that
are not already promulgated in the NTR,
by one order of magnitude. For example,
the organism-only criterion for gamma
BHC (pollutant number 105 in the
matrix) is 0.013 µg/l; the criterion based
on a 10¥5 risk level would have been
0.13 µg/l. EPA received several
comments that indicated a preference
for a higher (10¥4 and 10¥5) risk level
for effluent dependent waters or other
types of special circumstances.
In today’s rule, EPA is promulgating
criteria that protect the general
population at an incremental cancer risk
level of one in a million (10¥6) for all
priority toxic pollutants regulated as
carcinogens, consistent with the criteria
promulgated in the NTR for the State of
California. Standards adopted by the
State contained in the Enclosed Bays
and Estuaries Plan (EBEP), and the
Inland Surface Waters Plan (ISWP),
partially approved by EPA on November
6, 1991, and the Ocean Plan approved
by EPA on June 28, 1990, contained a
risk level of 10¥6 for most carcinogens.
The State has historically protected at a
10¥6 risk level for carcinogenic
pollutants.
EPA, in its recent human health
methodology revisions, proposed
acceptable lifetime cancer risk for the
general population in the range of 10¥5
to 10¥6. EPA also proposed that States
and Tribes ensure the most highly
exposed populations do not exceed a
10¥4 risk level. However, EPA’s draft
methodology revisions also stated that it
will derive 304(a) criteria at a 10¥6 risk
level, which the Agency believes
reflects the appropriate risk for the
general population and which applies a
risk management policy which ensures
protection for all exposed population
groups. (Draft Water Quality Criteria
Methodology: Human Health, EPA 822–
Z–98–001, August 1998, Appendix II,
page 72).
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Subpopulations within a State may
exist, such as recreational and
subsistence anglers, who as a result of
greater exposure to a contaminant are at
greater risk than the standard 70
kilogram person eating 6.5 grams per
day of fish and shellfish and drinking
2.0 liters per day of drinking water with
pollutant levels meeting the water
quality criteria. EPA acknowledges that
at any given risk level for the general
population, those segments of the
population that are more highly exposed
face a higher relative risk. For example,
if fish are contaminated at a level
permitted by criteria derived on the
basis of a risk level of 10¥6, individuals
consuming up to 10 times the assumed
fish consumption rate would still be
protected at a 10¥5 risk level. Similarly,
individuals consuming 100 times the
general population rate would be
protected at a 10¥4 risk level. EPA,
therefore, believes that derivation of
criteria at the 10¥6 risk level is a
reasonable risk management decision
protective of designated uses under the
CWA. While outside the scope of this
rule, EPA notes that States and Tribes,
however, have the discretion to adopt
water quality criteria that result in a
higher risk level (e.g., 10¥5). EPA
expects to approve such criteria if the
State or Tribe has identified the most
highly exposed subpopulation within
the State or Tribe, demonstrates the
chosen risk level is adequately
protective of the most highly exposed
subpopulation, and has completed all
necessary public participation.
This demonstration has not happened
in California. Further, the information
that is available on highly exposed
subpopulations in California supports
the need to protect the general
population at the 10¥6 level. California
has cited the Santa Monica Bay Seafood
Consumption Study as providing the
best available data set for estimating
consumption of sport fish and shellfish
in California for both marine or
freshwater sources (Chemicals in Fish
Report No. 1: Consumption of Fish and
Shellfish in California and the United
States, Final Draft Report, July 1997).
Consumption rates of sport fish and
shellfish of 21g/day, 50 g/day, 107 g/
day, and 161 g/day for the median,
mean, 90th, and 95th percentile rates,
respectively, were determined from this
study. Additional consumption of
commercial species in the range of
approximately 8 to 42 g/day would
further increase these values. Clearly the
consumption rates for the most highly
exposed subpopulation within the State
exceeds 10 times the 6.5 g/day rates
used in the CTR. Therefore, use of a risk
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level of 10¥5 for the general population
would not be sufficient to protect the
most highly exposed population in
California at a 10¥4 risk level. On the
other hand, even the most highly
exposed subpopulations cited in the
California study do not have
consumption rates approaching 100
times the 6.5 g/day rates used in the
CTR. The use of the 10¥6 risk level to
protect average level consumers does
not subject these subpopulations to risk
levels as high as 10¥4.
EPA believes its decision to establish
a 10¥6 risk level for the CTR is also
consistent with EPA’s policy in the NTR
to select the risk level that reflect the
policies or preferences of CWA
programs in the affected States.
California adopted standards for priority
toxic pollutants for its ocean waters in
1990 using a 10¥6 risk level to protect
human health (California Ocean Plan,
1990). In April 1991, and again in
November 1992, California adopted
standards for its inland surface waters
and enclosed bays and estuaries in its
Inland Surface Waters Plan (ISWP) and
its Enclosed Bays and Estuaries Plan
(EBEP) using a 10¥6 risk level. To be
consistent with the State’s water quality
standards, EPA used a 10¥6 risk level
for California in the NTR at 57 FR
60867. The State has continued using a
10¥6 risk level to protect human health
for its standards that were not
withdrawn with the ISWP and EBEP.
The most recent expression of risk level
preference is contained in the Draft
Functional Equivalent Document,
Amendment of the Water Quality
Control Plan for Ocean Waters of
California, October 1998, where the
State recommended maintaining a
consistent risk level of 10¥6 for the
human health standards that it was
proposing to revise.
EPA received several comments
requesting a 10¥5 risk level based on the
risk level chosen for the Great Lakes
Water Quality Guidance (the Guidance).
There are several differences between
the guidelines for the derivation of
human health criteria contained in the
Guidance and the California Toxics Rule
(CTR) that make a 10¥5 risk factor
appropriate for the Guidance, but not for
the CTR. These differences result in
criteria developed using the 10¥5 risk
factor in the Guidance being at least as
stringent as criteria derived under the
CTR using a 10¥6 risk factor. The
relevant aspects of the Guidance
include:
• Use of fish consumption rates that
are considerably higher than fish
consumption rates for the CTR.
• Use of bioaccumulation factors
rather than bioconcentration factors in
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estimating exposure, considerably
increasing the dose of carcinogens to
sensitive subgroups.
• Consideration of additivity of
effects of mixtures for both carcinogenic
and noncarcinogenic pollutants.
This combination of factors increase
the calculated carcinogenic risk
substantially under the Guidance (the
combination would generally be more
than one order of magnitude), making a
lower overall risk factor acceptable. The
Guidance risk factor provides, in fact,
criteria with at least the same level of
protection against carcinogens as
criteria derived with a higher risk factor
using the CTR. A lower risk factor for
the CTR would not be appropriate
absent concomitant changes in the
derivation procedures that provide
equivalent risk protection.
G. Description of Final Rule
1. Scope
Paragraph (a) in 40 CFR 131.38,
entitled ‘‘Scope,’’ states that this rule is
a promulgation of criteria for priority
toxic pollutants in the State of
California for inland surface waters,
enclosed bays, and estuaries. Paragraph
(a) in 40 CFR 131.38 also states that this
rule contains an authorizing compliance
schedule provision.
2. EPA Criteria for Priority Toxic
Pollutants
EPA’s criteria for California are
presented in tabular form at 40 CFR
131.38. For ease of presentation, the
table that appears combines water
quality criteria promulgated in the NTR,
as amended, that are outside the scope
of this rulemaking, with the criteria that
are within the scope of today’s rule.
This is intended to help readers
determine applicable water quality
criteria for the State of California. The
table contains footnotes for clarification.
Paragraph (b) in 40 CFR 131.38
presents a matrix of the applicable EPA
aquatic life and/or human health criteria
for priority toxic pollutants in
California. Section 303(c)(2)(B) of the
CWA addresses only pollutants listed as
‘‘toxic’’ pursuant to section 307(a) of the
CWA for which EPA has developed
section 304(a) criteria guidance. As
discussed earlier in this preamble, the
section 307(a) list of toxics contains 65
compounds and families of compounds,
which potentially include thousands of
specific compounds. Of these, the
Agency identified a list of 126 ‘‘priority
toxic pollutants’’ to implement the CWA
(see 40 CFR 131.36(b)). Reference in this
rule to priority toxic pollutants, toxic
pollutants, or toxics refers to the 126
priority toxic pollutants.
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EPA has not developed both aquatic
life and human health CWA section
304(a) criterion guidance for all of the
priority toxic pollutants. The matrix in
40 CFR 131.38(b) contains human
health criteria in Column D for 92
priority toxic pollutants which are
divided into Column 1: criteria for water
consumption (i.e., 2.0 liters per day) and
aquatic organism consumption (i.e., 6.5
grams per day of aquatic organisms);
and Column 2: criteria for aquatic
organism consumption only. The term
aquatic organism includes fish and
shellfish such as shrimp, clams, oysters
and mussels. One reason the total
number of priority toxic pollutants with
criteria today differs from the total
number of priority toxic pollutants
contained in earlier published CWA
section 304(a) criteria guidance is
because EPA has developed and is
promulgating chromium criteria for two
valence states with respect to aquatic
life criteria. Thus, although chromium is
a single priority toxic pollutant, there
are two criteria for chromium for
aquatic life protection. See pollutant 5
in today’s rule at 40 CFR 131.38(b).
Another reason is that EPA is
promulgating human health criteria for
nine priority pollutants for which
health-based national criteria have been
calculated based on information
obtained from EPA’s IRIS database (EPA
provided notice of these nine criteria in
the NTR for inclusion in future State
triennial reviews. See 57 FR 60848,
60890).
The matrix contains aquatic life
criteria for 23 priority pollutants. These
are divided into freshwater criteria
(Column B) and saltwater criteria
(Column C). These columns are further
divided into acute and chronic criteria.
The aquatic life criteria are considered
by EPA to be protective when applied
under the conditions described in the
section 304(a) criteria documents and in
the TSD. For example, water body uses
should be protected if the criteria are
not exceeded, on average, once every
three year period. It should be noted
that the criteria maximum
concentrations (the acute criteria) are
short-term concentrations and that the
criteria continuous concentrations (the
chronic criteria) are four-day averages. It
should also be noted that for certain
metals, the actual criteria are equations
which are included as footnotes to the
matrix. The toxicity of these metals is
water hardness dependent and may be
adjusted. The values shown in the table
are illustrative only, based on a
hardness expressed as calcium
carbonate of 100 mg/l. Finally, the
criterion for pentachlorophenol is pH
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dependent. The equation is the actual
criterion and is included as a footnote.
The value shown in the matrix is for a
pH of 7.8. Several of the freshwater
aquatic life criteria are incorporated into
the matrix in the format used in the
1980 criteria methodology which uses a
final acute value instead of a continuous
maximum concentration. This
distinction is noted in footnote g of the
table.
The final rule at 40 CFR 131.38(c)
establishes the applicability of the
criteria to the State of California. 40 CFR
131.38(d) is described later in Section F,
of this preamble. EPA has included in
this rule provisions necessary to
implement numeric criteria in a way
that maintains the level of protection
intended. These provisions are included
in 40 CFR 131.38(c) of today’s rule. For
example, in order to do steady state
waste load allocation analyses, most
States have low flow values for streams
and rivers which establish flow rates for
various purposes. These low flow values
become design flows for sizing
treatment plants and developing water
quality-based effluent limits and/or
TMDLs. Historically, these design flows
were selected for the purposes of waste
load allocation analyses which focused
on instream dissolved oxygen
concentrations and protection of aquatic
life. With the publication of the 1985
TSD, EPA introduced hydrologically
and biologically based analyses for the
protection of aquatic life and human
health. (These concepts have been
expanded subsequently in EPA’s
Technical Guidance Manual for
Performing Wasteload Allocations, Book
6, Design Conditions, U.S. EPA, 1986.
These analyses are included in
Appendix D of the revised TSD. The
discussion here is greatly simplified and
is provided to support EPA’s decision to
promulgate design flows for instream
flows and thereby maintain the
adequacy of the criteria for priority toxic
pollutants.) EPA recommended either of
two methods for calculating acceptable
low flows, the traditional hydrologic
method developed by the U.S.
Geological Survey or a biological based
method developed by EPA. Other
methods for evaluating the instream
flow record may be available; use of
these methods may result in TMDLs
and/or water quality-based effluent
limitations which adequately protect
human health and/or aquatic life. The
results of either of these two methods,
or an equally protective alternative
method, may be used.
The State of California may adopt
specific design flows for streams and
rivers to protect designated uses against
the effects of toxics. EPA believes it is
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important to specify design flows in
today’s rule so that, in the absence of
state design flows, the criteria
promulgated today would be
implemented appropriately. The TSD
also recommends the use of three
dynamic models to perform wasteload
allocations. Dynamic wasteload models
do not generally use specific steady
state design flows but accomplish the
same effect by factoring in the
probability of occurrence of stream
flows based on the historical flow
record.
The low flows specified in the rule
explicitly contain duration and
frequency of occurrence which
represent certain probabilities of
occurrence. Likewise, the criteria for
priority toxic pollutants are defined
with duration and frequency
components. Dynamic modeling
techniques explicitly predict the effects
of variability in receiving water, effluent
flow, and pollution variation. Dynamic
modeling techniques, as described in
the TSD, allow for calculating wasteload
allocations that meet the criteria for
priority toxic pollutants without using a
single, worst-case concentration based
on a critical condition. Either dynamic
modeling or steady state modeling can
be used to implement the criteria
promulgated today. For simplicity, only
steady state conditions are discussed
here. Clearly, if the criteria were
implemented using design flows that are
too high, the resulting toxic controls
would not be adequate, because the
resulting ambient concentrations would
exceed EPA’s criteria.
In the case of aquatic life, assuming
exceedences occur more frequently than
once in three years on the average,
exceedences would result in diminished
vitality of stream ecosystems
characterized by the loss of desired
species. Numeric water quality criteria
should apply at all flows that are equal
to or greater than flows specified below.
The low flow values are:
Type of criteria
Acute Aquatic Life
(CMC).
Chronic Aquatic Life
(CCC).
Human Health ...........

Design flow
1 Q 10 or 1 B 3
7 Q 10 or 4 B 3
harmonic mean flow

Where:
1 Q 10 is the lowest one day flow with
an average recurrence frequency of
once in 10 years determined
hydrologically;
1 B 3 is biologically based and indicates
an allowable exceedence of once
every 3 years. It is determined by
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EPA’s computerized method (DFLOW
model);
7 Q 10 is the lowest average 7
consecutive day low flow with an
average recurrence frequency of once
in 10 years determined
hydrologically;
4 B 3 is biologically based and indicates
an allowable exceedences for 4
consecutive days once every 3 years.
It is determined by EPA’s
computerized method (DFLOW
model);
EPA is requiring that the harmonic
mean flow be applied with human
health criteria. The harmonic mean is a
standard calculated statistical value.
EPA’s model for human health effects
assumes that such effects occur because
of a long-term exposure to low
concentration of a toxic pollutant, for
example, two liters of water per day for
seventy years. To estimate the
concentrations of the toxic pollutant in
those two liters per day by withdrawal
from streams with a high daily variation
in flow, EPA believes the harmonic
mean flow is the correct statistic to use
in computing such design flows rather
than other averaging techniques. (For a
description of harmonic means see
‘‘Design Stream Flows Based on
Harmonic Means,’’ Lewis A. Rossman,
Jr. of Hydraulics Engineering, Vol. 116,
No. 7, July, 1990.)
All waters (including lakes, estuaries,
and marine waters), whether or not
suitable for such hydrologic
calculations, are subject to the criteria
promulgated today. Such criteria will
need to be attained at the end of the
discharge pipe, unless the State
authorizes a mixing zone. Where the
State plans to authorize a mixing zone,
the criteria would apply at the locations
allowed by the mixing zone. For
example, the chronic criteria (CCC)
would apply at the defined boundary of
the chronic mixing zone. Discussion of
and guidance on these factors are
included in the revised TSD in Chapter
4.
EPA is aware that the criteria
promulgated today for some of the
priority toxic pollutants are at
concentrations less than EPA’s current
analytical detection limits. Analytical
detection limits have never been an
acceptable basis for setting water quality
criteria since they are not related to
actual environmental impacts. The
environmental impact of a pollutant is
based on a scientific determination, not
a measuring technique which is subject
to change. Setting the criteria at levels
that reflect adequate protection tends to
be a forcing mechanism to improve
analytical detection methods. See 1985
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Guidelines, page 21. As the methods
improve, limits based on the actual
criteria necessary to protect aquatic life
and human health become measurable.
The Agency does not believe it is
appropriate to promulgate criteria that
are not sufficiently protective. EPA
discusses this issue further in its
Response to Comment Document for
today’s final rule.
EPA does believe, however, that the
use of analytical detection limits are
appropriate for assessing compliance
with National Pollutant Discharge
Elimination System (NPDES) permit
limits. This view of the role of detection
limits was first articulated in guidance
for translating dioxin criteria into
NPDES permit limits. See ‘‘Strategy for
the Regulation of Discharges of PHDDs
and PHDFs from Pulp and Paper Mills
to Waters of the U.S.’’ Memorandum
from the Assistant Administrator for
Water to the Regional Water
Management Division Directors, May
21, 1990. This guidance presented a
model for addressing toxic pollutants
which have criteria less than current
detection limits. EPA, in more recent
guidance, recommends the use of the
‘‘minimum level’’ or ML for reporting
sample results to assess compliance
with WQBELs (TSD page 111). The ML,
also called the ‘‘quantification level,’’ is
the level at which the entire analytical
system gives recognizable mass spectra
and acceptable calibration points, i.e.,
the point at which the method can
reliably quantify the amount of
pollutant in the sample. States can use
their own procedures to average and
otherwise account for monitoring data,
e.g., quantifying results below the ML.
These results can then be used to assess
compliance with WQBELs. (See 40 CFR
part 132, Appendix F, Procedure 8.B.)
This approach is applicable to priority
toxic pollutants with criteria less than
current detection limits. EPA’s guidance
explains that standard analytical
methods may be used for purposes of
assessing compliance with permit
limits, but not for purposes of
establishing water quality criteria or
permit limits. Under the CWA,
analytical methods are appropriately
used in connection with NPDES permit
limit compliance assessments. Because
of the function of water quality criteria,
EPA has not considered the sensitivity
of analytical methods in deriving the
criteria promulgated today.
EPA has promulgated 40 CFR
131.38(c)(3) to determine when
freshwater or saltwater aquatic life
criteria apply. This provision
incorporates a time parameter to better
define the critical condition. The
structure of the paragraph is to establish
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applicable rules and to allow for sitespecific exceptions where the rules are
not consistent with actual field
conditions. Because a distinct
separation generally does not exist
between freshwater and saltwater
aquatic communities, EPA is
establishing the following: (1) The
freshwater criteria apply at salinities of
1 part per thousand and below at
locations where this occurs 95% or
more of the time; (2) saltwater criteria
apply at salinities of 10 parts per
thousand and above at locations where
this occurs 95% more of the time; and
(3) at salinities between 1 and 10 parts
per thousand the more stringent of the
two apply unless EPA approves the
application of the freshwater or
saltwater criteria based on an
appropriate biological assessment. The
percentiles included here were selected
to minimize the chance of overlap, that
is, one site meeting both criteria.
Determination of these percentiles can
be done by any reasonable means such
as interpolation between points with
measured data or by the application of
calibrated and verified mathematical
models (or hydraulic models). It is not
EPA’s intent to require actual data
collection at particular locations.
In the brackish water transition zones
of estuaries with varying salinities, there
generally will be a mix of freshwater
and saltwater species. Generally,
therefore, it is reasonable for the more
stringent of the freshwater or saltwater
criteria to apply. In evaluating
appropriate data supporting the
alternative set of criteria, EPA will focus
on the species composition as its
preferred method. This assignment of
criteria for fresh, brackish and salt
waters was developed in consultation
with EPA’s research laboratories at
Duluth, Minnesota and Narragansett,
Rhode Island. The Agency believes such
an approach is consistent with field
experience.
Paragraph (d) in 40 CFR 131.38 lists
the designated water and use
classifications for which the criteria
apply. The criteria are applied to the
beneficial use designations adopted by
the State of California; EPA has not
promulgated any new use classifications
in this rule.
Exceedences Frequency: In a water
quality criterion for aquatic life, EPA
recommends an allowable frequency for
excursions of the criteria. See 1985
Guidelines, pages 11–13. This allowable
frequency provides an appropriate
period of time during which the aquatic
community can recover from the effect
of an excursion and then function
normally for a period of time before the
next excursion. An excursion is defined
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as an occurrence of when the average
concentration over the duration of the
averaging period is above the CCC or the
CMC. As ecological communities are
naturally subjected to a series of
stresses, the allowable frequency of
pollutant stress may be set at a value
that does not significantly increase the
frequency or severity of all stresses
combined. See also TSD, Appendix D.
In addition, providing an allowable
frequency for exceeding the criterion
recognizes that it is not generally
possible to assure that criteria are never
exceeded. (TSD, page 36.)
Based on the available data, today’s
rule requires that the acute criterion for
a pollutant be exceeded no more than
once in three years on the average. EPA
is also requiring that the chronic
criterion for a pollutant be exceeded no
more than once in three years on the
average. EPA acknowledges that States
may develop allowable frequencies that
differ from these allowable frequencies,
so long as they are scientifically
supportable, but believes that these
allowable frequencies are protective of
the designated uses where EPA is
promulgating criteria.
The use of aquatic life criteria for
developing water quality-based effluent
limits in permits requires the permitting
official to use an appropriate wasteload
allocation model. (TSD, Appendix D–6.)
As discussed above, there are generally
two methods for determining design
flows, the hydrologically-based method
and the biologically-based method.
The biologically-based method
directly uses the averaging periods and
frequencies specified in the aquatic life
criteria for determining design flows.
(TSD, Appendix. D–8.) Because the
biologically-based method calculates the
design flow directly from the duration
and allowable frequency, it most
accurately provides the allowed number
of excursions. The hydrologically based
method applies the CMC at a design
flow equal to or equivalent to the 1Q10
design flow (i.e., the lowest one-day
flow with an average recurrence
frequency of once in ten years), and
applies the CCC at the 7Q10 design flow
(i.e., the lowest average seven
consecutive day flow with a recurrence
frequency of once in ten years).
EPA established a three year
allowable frequency in the NTR. In
settlement of the litigation on the NTR,
EPA stated that it was in the midst of
conducting, sponsoring, or planning
research aimed at addressing scientific
issues related to the basis for and
application of water quality criteria and
mentioned the issue of allowable
frequency. See Partial Settlement
Agreement in American Forest and
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Paper Ass’n, Inc. et al. v. U.S. EPA
(Consolidated Case No. 93–0694 (RMU)
D.D.C. To that end, EPA is reevaluating
issues raised about allowable frequency
as part of its work in revising the 1985
Guidelines.
EPA recognizes that additional data
concerning (a) the probable frequency of
lethal events for an assemblage of taxa
covering a range of sensitivities to
pollutants, (b) the probable frequency of
sublethal effects for such taxa, (c) the
differing effects of lethal and sublethal
events in reducing populations of such
taxa, and (d) the time needed to replace
organisms lost as a result of toxicity,
may lead to further refinement of the
allowable frequency value. EPA has not
yet completed this work. Until this work
is complete, EPA believes that where
EPA promulgates criteria, the three year
allowable frequency represents a value
in the reasonable range for this
parameter.
3. Implementation
Once the applicable designated uses
and water quality criteria for a water
body are determined, under the
National Pollutant Discharge
Elimination System (NPDES) program
discharges to the water body must be
characterized and the permitting
authority must determine the need for
permit limits. If a discharge causes, has
the reasonable potential to cause, or
contributes to an excursion of a numeric
or narrative water quality criteria, the
permitting authority must develop
permit limits as necessary to meet water
quality standards. These permit limits
are water quality-based effluent
limitations or WQBELs. The terms
‘‘cause,’’ ‘‘reasonable potential to
cause,’’ and ‘‘contribute to’’ are the
terms in the NPDES regulations for
conditions under which water qualitybased permit limits are required. See 40
CFR 122.44(d)(1).
Since the publication of the proposed
CTR, the State of California adopted
procedures which detail how water
quality criteria will be implemented
through NPDES permits, waste
discharge requirements, and other
regulatory approaches. These
procedures entitled, Policy for
Implementation of Toxics Standards for
Inland Surface Waters, Enclosed Bays,
and Estuaries of California were
adopted on March 2, 2000. Once these
procedures are submitted for review
under CWA section 303(c), EPA will
review them as they relate to water
quality standards, and approve or
disapprove them.
Several commenters understood the
language in the preamble to the
proposed rule regarding implementation
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to mean that site-specific criteria,
variances, and other actions would be
prohibited or severely limited by the
CTR. Site-specific criteria, variances and
other actions modifying criteria are
neither prohibited nor limited by the
CTR. The State, if it so chooses, still can
make these changes to its water quality
standards, subject to EPA approval.
However, with this Federal rule in
effect, the State cannot implement any
modifications that are less stringent
than the CTR without an amendment to
the CTR to reflect these modifications.
EPA will make every effort to
expeditiously accommodate Federal
rulemaking of appropriate modifications
to California’s water quality standards.
In the preamble to the proposed CTR,
and here today, EPA is emphasizing that
these efforts to amend the CTR on a
case-by-case basis will generally
increase the time before a modification
can be implemented.
4. Wet Weather Flows
EPA has for a longtime maintained
that CWA section 301(b)(1)(C) applies to
NPDES permits for discharges from
municipal separate storm sewer
systems. Recently, the U.S. Court of
Appeals for the Ninth Circuit upheld
NPDES permits issued by EPA for five
Arizona municipal separate storm sewer
systems and addressed this issue
specifically. Defenders of Wildlife, et al.
v. Browner, No. 98–71080 (9th Cir.,
October 1999). The Court held that the
CWA does not require ‘‘strict
compliance’’ with State water quality
standards for municipal storm sewer
permits under section 301(b)(1)(C), but
that at the same time, the CWA does
give EPA discretion to incorporate
appropriate water quality-based effluent
limitations under another provision,
CWA section 402(p)(3)(B)(iii).
The Court based its decision on the
structure of section 402(p)(3), which
contains distinct language for discharges
of industrial storm water and municipal
storm water. In section 402(p)(3)(A),
Congress requires that ‘‘dischargers
associated with industrial activity shall
meet all applicable provisions of
[section 402] and section [301].’’ 33
U.S.C. section 1342(p)(3)(A). The Court
noted, therefore, that by incorporation,
industrial storm water discharges need
to achieve ‘‘any more stringent
limitation, including those necessary to
meet water quality standards * * *’’
The Court explained that industrial
storm water discharges ‘‘must comply
strictly with State water quality
standards’’ but that Congress chose not
to include a similar provision for
municipal storm sewer discharges,
including instead a requirement for
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controls to reduce pollutants to the
maximum extent practicable or MEP
standard in section 402(p)(3)(B).
Reading the two related sections
together, the Court concluded that
section 402(p)(3)(B)(iii) does not require
‘‘strict compliance’’ by municipal storm
sewer discharges according to section
301(b)(1)(C). At the same time, however,
the Court found that the language in
CWA section 402(p)(3)(B)(iii) which
states that permits for discharges from
municipal storm sewers shall require
‘‘such other provisions as the
Administrator of the state determines
appropriate for the control of such
pollutants’’ provides EPA with
discretion to incorporate provisions
lending to ultimate compliance with
water quality standards.
EPA believes that compliance with
water quality standards through the use
of Best Management Practices (BMPs) is
appropriate. EPA articulated its position
on the use of BMPs in storm water
permits in the policy memorandum
entitled, ‘‘Interim Permitting Approach
for Water Quality-Based Effluent
Limitations In Storm Water Permits’’
which was signed by the Assistant
Administrator for Water, Robert
Perciasepe on August 1, 1996 (61 FR
43761, August 9, 1996). A copy of this
memorandum is contained in the
administrative record for today’s rule.
The policy affirms the use of BMPs as
a means to attain water quality
standards in municipal storm water
permits, and embraces BMPs as an
interim permitting approach.
The interim permitting approach uses
BMPs in first-round storm water
permits, and expanded or better-tailored
BMPs in subsequent permits, where
necessary, to provide for the attainment
of water quality standards. In cases
where adequate information exists to
develop more specific conditions or
limitations to meet water quality
standards, these conditions or
limitations are to be incorporated into
storm water permits, as necessary and
appropriate.
This interim permitting approach,
however, only applies to EPA. EPA
encourages the State to adopt a similar
policy for municipal storm water
permits. This interim permitting
approach provides time, where
necessary, to more fully assess the range
of issues and possible options for the
control of storm water discharges for the
protection of water quality. More
information on this issue is included in
the response to comment document in
response to specific storm water issues
raised by commenters.
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5. Schedules of Compliance
A compliance schedule refers to an
enforceable sequence of interim
requirements in a permit leading to
ultimate compliance with water qualitybased effluent limitations or WQBELs in
accordance with the CWA. The
authorizing compliance schedule
provision authorizes, but does not
require, the permit issuing authority in
the State of California to include such
compliance schedules in permits under
appropriate circumstances. The State of
California is authorized to administer
the National Pollutant Discharge
Elimination System (NPDES) program
and may exercise its discretion when
deciding if a compliance schedule is
justified because of the technical or
financial (or other) infeasibility of
immediate compliance. An authorizing
compliance schedule provision is
included in today’s rule because of the
potential for existing dischargers to have
new or more stringent effluent
limitations for which immediate
compliance would not be possible or
practicable.
New and Existing Dischargers: The
provision allows compliance schedules
only for an ‘‘existing discharger’’ which
is defined as any discharger which is
not a ‘‘new California discharger.’’ A
‘‘new California discharger’’ includes
‘‘any building, structure, facility, or
installation from which there is, or may
be, a ‘discharge of pollutants’, the
construction of which commences after
the effective date of this regulation.’’
These definitions are modeled after the
existing 40 CFR 122.2 definitions for
parallel terms, but with a cut-off date
modified to reflect this rule. Only ‘‘new
California dischargers’’ are required to
comply immediately upon
commencement of discharge with
effluent limitations derived from the
criteria in this rule. For ‘‘existing
dischargers’’ whose permits are reissued
or modified to contain new or more
stringent limitations based upon certain
water quality requirements, the permit
could allow up to five years, or up to the
length of a permit, to comply with such
limitations. The provision applies to
new or more stringent effluent
limitations based on the criteria in this
EPA rule.
EPA has included ‘‘increasing
dischargers’’ within the category of
‘‘existing dischargers’’ since ‘‘increasing
dischargers’’ are existing facilities with
a change—an increase—in their
discharge. Such facilities may include
those with seasonal variations.
‘‘Increasing dischargers’’ will already
have treatment systems in place for their
current discharge, thus, they have less
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opportunity than a new discharger does
to design and build a new treatment
system which will meet new water
quality-based requirements for their
changed discharge. Allowing existing
facilities with an increasing discharge a
compliance schedule will avoid placing
the discharger at a competitive
disadvantage vis-a-vis other existing
dischargers who are eligible for
compliance schedules.
Today’s rule does not prohibit the use
of a short-term ‘‘shake down period’’ for
new California dischargers as is
provided for new sources or new
dischargers in 40 CFR 122.29(d)(4).
These regulations require that the owner
or operator of (1) a new source; (2) a
new discharger (as defined in 40 CFR
122.2) which commenced discharge
after August 13, 1979; or (3) a
recommencing discharger shall install
and implement all pollution control
equipment to meet the conditions of the
permit before discharging. The facility
must also meet all permit conditions in
the shortest feasible time (not to exceed
90 days). This shake-down period is not
a compliance schedule. This approach
may be used to address violations which
may occur during a new facility’s startup, especially where permit limits are
water quality-based and biological
treatment is involved.
The burden of proof to show the
necessity of a compliance schedule is on
the discharger, and the discharger must
request approval from the permit
issuing authority for a schedule of
compliance. The discharger should
submit a description of the minimum
required actions or evaluations that
must be undertaken in order to comply
with the new or more restrictive
discharge limits. Dates of completion for
the required actions or evaluations
should be included, and the proposed
schedule should reflect the shortest
practicable time to complete all
minimum required actions.
Duration of Compliance Schedules:
Today’s rule provides that compliance
schedules may provide for up to five
years to meet new or more stringent
effluent limitations in those limited
circumstances where the permittee can
demonstrate to the permit authority that
an extended schedule is warranted.
EPA’s regulations at 122.47 require
compliance with standards as soon as
possible. This means that permit
authorities should not allow compliance
schedules where the permittee fails to
demonstrate their necessity. This
provision should not be considered a
default compliance schedule duration
for existing facilities.
In instances where dischargers wish
to conduct toxicological studies, analyze
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results, and adopt and implement new
or revised water quality-based effluent
limitations, EPA believes that five years
is sufficient time within which to
complete this process. See the preamble
to the proposed rule.
Under this rule, where a schedule of
compliance exceeds one year, interim
requirements are to be specified and
interim progress reports are to be
submitted at least annually to the permit
issuing authority, in at least one-year
time intervals.
The rule allows all compliance
schedules to extend up to a maximum
duration of five years, which is the
maximum term of any NPDES permit.
See 40 CFR 122.46. The discharger’s
opportunity to obtain a compliance
schedule occurs when the existing
permit for that discharge is issued,
reissued or modified to contain more
stringent limits based on the water
quality criteria in today’s rule. Such
compliance schedules, however, cannot
be extended to any indefinite point of
time in the future because the
compliance schedule provision in this
rule will sunset on May 18, 2005. The
sunset applies to the authorizing
provision in today’s rule (40 CFR
131.38(e)), not to individual schedules
of compliance included in specific
NPDES permits. Delays in reissuing
expired permits (including those which
continue in effect under applicable
NPDES regulations) cannot indefinitely
extend the period of time during which
a compliance schedule is in effect. This
would occur where the permit authority
includes the single maximum five-year
compliance schedule in a permit that is
reissued just before the compliance
schedule provision sunsets (having been
previously issued without WQBELS
using the rule’s criteria on the eve of the
effective date of this rule). Instead, the
effect of the sunset provision is to limit
the longest time period for compliance
to ten years after the effective date of
this rule.
EPA recognizes that where a permit is
modified during the permit term, and
the permittee needs the full five years to
comply, the five-year schedule may
extend beyond the term of the modified
permit. In such cases, the rule allows for
the modified permit to contain a
compliance schedule with an interim
limit by the end of the permit term.
When the permit is reissued, the permit
authority may extend the compliance
schedule in the next permit, provided
that, taking into account the amount of
time allowed under the previous permit,
the entire compliance schedule
contained in the permit shall not exceed
five years. Final permit limits and
compliance dates will be included in
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the record for the permit. Final
compliance dates must occur within
five years from the date of permit
issuance, reissuance, or modification,
unless additional or less time is
provided for by law.
EPA would prefer that the State adopt
an authorizing compliance schedule
provision but recognizes that the State
may not be able to complete this action
for some time after promulgation of the
CTR. Thus, EPA has chosen to
promulgate the rule with a sunset
provision which states that the
authorizing compliance schedule
provision will cease or sunset on May
18, 2005. However, if the State Board
adopts, and EPA approves, a statewide
authorizing compliance schedule
provision significantly prior to May 18,
2005, EPA will act to stay the
authorizing compliance schedule
provision in today’s rule. Additionally,
if a Regional Board adopts, and the State
Board adopts and EPA approves, a
Regional Board authorizing compliance
schedule provision, EPA will act to stay
today’s provision for the appropriate or
corresponding geographic region in
California. At that time, the State
Board’s or Regional Board’s authorizing
compliance schedule provision will
govern the ability of the State regulatory
entity to allow a discharger to include
a compliance schedule in a discharger’s
NPDES permit.
Antibacksliding: EPA wishes to
address the potential concern over
antibacksliding where revised permit
limits based on new information are the
result of the completion of additional
studies. The Agency’s interpretation of
the CWA is that the antibacksliding
requirements of section 402(o) of the
CWA do not apply to revisions to
effluent limitations made before the
scheduled date of compliance for those
limitations.
State Compliance Schedule
Provisions: EPA supports the State in
adopting a statewide provision
independent of or as part of the effort to
readopt statewide water quality control
plans, or in adopting individual basinwide compliance schedule provisions
through its nine Regional Water Quality
Control Boards (RWQCBs). The State
and RWQCBs have broad discretion to
adopt a provision, including discretion
on reasonable lengths of time for final
compliance with WQBELs. EPA
recognizes that practical time frames
within which to set interim goals may
be necessary to achieve meaningful,
long-term improvements in water
quality in California.
At this time, two RWQCBs have
adopted an authorizing compliance
schedule provision as an amendment to
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their respective Basin Plans during the
Boards’ last triennial review process.
The Basin Plans have been adopted by
the State and have come to EPA for
approval. Thus, the Basin Plans’
provisions are effective for the
respective Basins. If and when EPA
approves of either Regional Basin Plan,
EPA will expeditiously act to amend the
CTR, staying its compliance schedule
provision, for the appropriate
geographic region.
6. Changes From Proposed Rule
A few changes were made in the final
rule from the proposal both as a result
of the Agency’s consideration of issues
raised in public comments and
Endangered Species Act consultation
with the U.S. Fish and Wildlife Service
(FWS) and U.S. National Marine
Fisheries Service (NMFS). The
important changes include: reserving
the mercury aquatic life criteria;
reserving the selenium freshwater acute
aquatic life criterion; reserving the
chloroform human health criteria; and
adding a sunset provision to the
authorizing compliance schedule
provision. EPA also clarified that the
CTR will not replace priority toxic
pollutant criteria which were adopted
by the San Francisco Regional Water
Quality Control Board in its 1986 Basin
Plan, adopted by the State Board, and
approved by EPA; specifying the
harmonic mean for human health
criteria for non-carcinogens and adding
a provision which explicitly allows the
State to adopt and implement an
alternative averaging period, frequency,
and design flow for a criterion after
opportunity for public comment.
The first two changes, the reservation
of mercury criteria and selenium
criterion, are discussed in more detail
below in Section L., The Endangered
Species Act (ESA). The selenium
criterion is also discussed in more detail
above in Section E., Derivation of
Criteria, in subsection 2.b., Freshwater
Acute Selenium Criterion. EPA has also
decided to reserve a decision on
numeric criteria for chloroform and
therefore not promulgate chloroform
criteria in the final rule. As part of a
large-scale regulation promulgated in
December l998 under the Safe Drinking
Water Act, EPA published a healthbased goal for chloroform (the
maximum contaminant level goal or
MCLG) of zero, see 63 FR 69390, Dec.
16, 1998. EPA provided new data and
analyses concerning chloroform for
public review and comment, including
a different, mode of action approach for
estimating the cancer risk, 63 FR 15674,
March 31, 1998, but did not reach a
conclusion on how to use that new
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information in establishing the final
MCLG, pending further review by the
Science Advisory Board. EPA has now
concluded that any further actions on
water quality criteria should take into
account the new data and analysis as
reviewed by the SAB. This decision is
consistent with a recent federal court
decision vacating the MCLG for
chloroform (Chlorine Chemistry Council
v. EPA, No. 98–1627 (DC Cir., Mar.
31,2000)). EPA intends to reassess the
human health 304(a) criteria
recommendation for chloroform. For
these reasons, EPA has decided to
reserve a decision on numeric criteria
for chloroform in the CTR and not
promulgate water quality criteria as
proposed. Permitting authorities in
California should continue to rely on
existing narrative criteria to establish
effluent limitations as necessary for
chloroform.
The sunset provision for the
authorizing compliance schedule
provision has been added to ease the
transition from a Federal provision to
the State’s provision that was adopted
in March 2000 as part of its’ new
statewide implementation plan. The
sunset provision is discussed in more
detail in Section G.5 of today’s
preamble. The CTR matrix at 40 CFR
131.38(b)(1) makes it explicit that the
rule does not supplant priority toxic
pollutant criteria which were adopted
by the San Francisco Regional Water
Quality Control Board in its 1986 Basin
Plan, adopted by the State Board, and
approved by EPA. This change is
discussed more fully in Section D.4. of
today’s preamble. EPA modified the
design flow for implementing human
health criteria for non-carcinogens from
a 30Q5 to a harmonic mean. Human
health criteria for non-carcinogens are
based on an RfD, which is an acceptable
daily exposure over a lifetime. EPA
matched the criteria for protection over
a human lifetime with the longest
stream flow averaging period, i.e., the
harmonic mean. Lastly, the CTR now
contains language which is intended to
make it easier for the State to adopt and
implement an alternative averaging
period, frequency and related design
flow, for situations where the default
parameters are inappropriate. This
language is found at 40 CFR
131.38(c)(2)(iv).
H. Economic Analysis
This final rule establishes ambient
water quality criteria which, by
themselves, do not directly impose
economic impacts (see section K). These
criteria combined with the Stateadopted designated uses for inland
surface waters, enclosed bays and
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estuaries, and implementation policies,
will establish water quality standards.
Until the State implements these water
quality standards, there will be no effect
of this rule on any entity. The State will
implement these criteria by ensuring
that NPDES permits result in discharges
that will meet these criteria. In so doing,
the State will have considerable
discretion.
EPA has analyzed the indirect
potential costs and benefits of this rule.
In order to estimate the indirect costs
and benefits of the rule, an appropriate
baseline must be established. The
baseline is the starting point for
measuring incremental costs and
benefits of a regulation. The baseline is
established by assessing what would
occur in the absence of the regulation.
At present, State Basin Plans contain a
narrative water quality criterion stating
that all waters shall be maintained free
of toxic substances in concentrations
that produce detrimental physiological
responses in human, plant, animal, or
aquatic life. EPA’s regulation at 40 CFR
122.44(d)(1)(vi) requires that where a
discharge causes or has the reasonable
potential to cause an excursion above a
narrative criterion within a State water
quality standard, the permitting
authority must establish effluent limits
but may determine limits using a
number of options. These options
include establishing ‘‘effluent limits on
a case-by-case basis, using EPA’s water
quality criteria published under section
304(a) of the CWA, supplemented where
necessary by other relevant
information’’ (40 CFR
122.44(d)(1)(vi)(B)). Thus, to the extent
that the State is implementing its
narrative criteria by applying the CWA
section 304(a) criteria, this rule does not
impose any incremental costs because
the criteria in this rule are identical to
the CWA section 304(a) criteria.
Alternatively, to the extent that the State
is implementing its narrative criteria on
a ‘‘case-by-case basis’’ using ‘‘other
relevant information’’ in its permits this
rule may impose incremental indirect
costs because the criteria in these
permits may not be based on CWA
304(a) criteria. Both of these approaches
to establishing effluent limits are in full
compliance with the CWA.
Because a specific basis for effluent
limits in all existing permits in
California is not known, it is not
possible to determine a precise estimate
of the indirect costs of this rule. The
incremental costs of the rule may be as
low as zero, or as high as $61 million.
The high estimate of costs is based on
the possibility that most of the effluent
limits now in effect are not based on
304(a) criteria. EPA evaluated these
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indirect costs using two different
approaches. The first approach uses
existing discharge data and makes
assumptions about future State NPDES
permit limits. Actual discharge levels
are usually lower than the level set by
current NPDES permit limits. This
approach, representing the low-end
scenario, also assumes that some of the
discretionary mechanisms that would
enhance flexibility (e.g., site specific
criteria, mixing zones) would be granted
by the State. The second approach uses
a sample of existing permit limits and
assumes that dischargers are actually
discharging at the levels contained in
their permits and makes assumptions
about limits statewide that would be
required under the rule. This approach,
representing the high-end scenario, also
assumes that none of the discretionary
mechanisms that would enhance
flexibility (e.g., site specific criteria,
mixing zones) would be granted by the
State. These two approaches recognize
that the State has significant flexibility
and discretion in how it chooses to
implement standards within the NPDES
permit program, the EA by necessity
includes many assumptions about how
the State will implement the water
quality standards. These assumptions
are based on a combination of EPA
guidance and current permit conditions
for the facilities examined in this
analysis. To account for the uncertainty
of EPA’s implementation assumptions,
this analysis estimates a wide range of
costs and benefits. By completing the
EA, EPA intends to inform the public
about how entities might be potentially
affected by State implementation of
water quality standards in the NPDES
permit program. The costs and benefits
sections that follow summarize the
methodology and results of the analysis.
1. Costs
EPA assessed the potential
compliance costs that facilities may
incur to meet permit limits based on the
criteria in today’s rule. The analysis
focused on direct compliance costs such
as capital costs and operation and
maintenance costs (O&M) for end-ofpipe pollution control, indirect source
controls, pollution prevention,
monitoring, and costs of pursuing
alternative methods of compliance.
The population of facilities with
NPDES permits that discharge into
California’s enclosed bays, estuaries and
inland surface waters includes 184
major dischargers and 1,057 minor
dischargers. Of the 184 major facilities,
128 are publicly owned treatment works
(POTWs) and 56 are industrial facilities.
Approximately 2,144 indirect
dischargers designated as significant
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industrial users discharge wastewater to
those POTWs. In the EA for the
proposed CTR, EPA used a three-phased
process to select a sample of facilities to
represent California dischargers
potentially affected by the State’s
implementation of permit limits based
on the criteria contained in this rule.
The first phase consisted of choosing
three case study areas for which data
was thought to exist. The three case
studies with a total of 5 facilities
included: the South San Francisco Bay
(the San Jose/Santa Clara Water
Pollution Control Plant and Sunnyvale
Water Pollution Control Plant); the
Sacramento River (the Sacramento
Regional Wastewater Treatment Plant);
and the Santa Ana River (the City of
Riverside Water Quality Control Plant
and the City of Colton Municipal
Wastewater Treatment Facility). The
second phase consisted of selecting five
additional major industrial dischargers
to complement the case-study POTWs.
The third phase involved selecting 10
additional facilities to improve the basis
for extrapolating the costs of the
selected sample facilities to the entire
population of potentially affected
dischargers. The additional 10 facilities
were selected such that the group
examined: (1) Was divided between
major POTWs and major industrial
discharger categories in proportion to
the numbers of facilities in the State; (2)
gave greater proportionate
representation to major facilities than
minor facilities based on a presumption
that the majority of compliance costs
would be incurred by major facilities;
(3) gave a proportionate representation
to each of four principal conventional
treatment processes typically used by
facilities in specified industries in
California; and (4) was representative of
the proportionate facilities located
within the different California Regional
Water Quality Control Boards. Within
these constraints, facilities were
selected at random to complete the
sample.
In the EA for today’s final rule, EPA
primarily used the same sample as the
EA for the proposed rule with some
modifications. EPA increased the
number of minor POTWs and minor
industrial facilities in the sample. EPA
randomly selected four new minor
POTW facilities and five new minor
industrial facilities to add to the sample.
The number of sample facilities selected
in each area under the jurisdiction of a
Regional Water Quality Control Board
was roughly proportional to the
universe of facilities in each area.
For those facilities that were projected
to exceed permit limits based on the
criteria, EPA estimated the incremental
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costs of compliance. Using a decision
matrix or flow chart, costs were
developed for two different scenarios—
a ‘‘low-end’’ cost scenario and a ‘‘highend’’ cost scenario—to account for a
range of regulatory flexibility available
to the State when implementing permit
limits based on the water quality
criteria. The assumptions for baseline
loadings also vary over the two
scenarios. The low-end scenario
generally assumed that facilities were
discharging at the maximum effluent
concentrations taken from actual
monitoring data, while the high-end
scenario generally assumed that
facilities were discharging at their
current effluent limits. The decision
matrix specified assumptions used for
selection of control options, such as
optimization of existing treatment
processes and operations, in-plant
pollutant minimization and prevention,
and end-of-pipe treatment.
The annualized potential costs that
direct and indirect dischargers may
incur as a result of State implementation
of permit limits based on water quality
standards using today’s criteria are
estimated to be between $33.5 million
and $61 million. EPA believes that the
costs incurred as a result of State
implementation of these permit limits
will approach the low-end of the cost
range. Costs are unlikely to reach the
high-end of the range because State
authorities are likely to choose
implementation options that provide
some degree of flexibility or relief to
point source dischargers. Furthermore,
cost estimates for both scenarios, but
especially for the high-end scenario,
may be overstated because the analysis
tended to use conservative assumptions
in calculating these permit limits and in
establishing baseline loadings. The
baseline loadings for the high-end were
based on current effluent limits rather
than actual pollutant discharge data.
Most facilities discharge pollutants in
concentrations well below current
effluent limits. In addition, both the
high-end and low-end cost estimates in
the EA may be slightly overstated since
potential costs incurred to reduce
chloroform discharges were included in
these estimates. EPA made a decision to
reserve the chloroform human health
criteria after the EA was completed.
Under the low-end cost scenario,
major industrial facilities and POTWs
would incur about 27 percent of the
potential costs, indirect dischargers
would incur about 70 percent of the
potential costs, while minor dischargers
would incur about 3 percent. Of the
major direct dischargers, POTWs would
incur the largest share of projected costs
(87 percent). However, distributed
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among 128 major POTWs in the State,
the average cost per plant would be
$61,000 per year. Chemical and
petroleum industries would incur the
highest cost of the industrial categories
(5.6 percent of the annual costs, with an
annual average of $25,200 per plant).
About 57 percent of the low-end costs
would be associated with pollution
prevention activities, while nearly 38
percent would be associated with
pursuing alternative methods of
compliance under the regulations.
Under the high-end cost scenario,
major industrial facilities and POTWs
would incur about 94 percent of the
potential costs, indirect dischargers
would incur about 17 percent of the
potential costs, while minor dischargers
would incur about 5 percent. Among the
major, direct dischargers, two categories
would incur the majority of potential
costs—major POTWs (82 percent),
Chemical/Petroleum Products (9
percent). The average annual per plant
cost for different industry categories
would ranges from zero to $324,000.
The two highest average cost categories
would be major POTWs ($324,000 per
year) and Chemical/Petroleum Products
($221,264 per year). The shift in
proportion of potential costs between
direct and indirect dischargers is due to
the assumption that more direct
dischargers would use end-of-pipe
treatment under the high-end scenario.
Thus, a smaller proportion of indirect
dischargers would be impacted under
the high-end scenario, since some
municipalities are projected to add endof-pipe treatment which would reduce
the need for controls from indirect
discharges. Over 91 percent of the
annual costs are for waste minimization
and treatment optimization costs. Waste
minimization would represent nearly
84% of the total annual costs. Capital
and operation and maintenance costs
would make up less than 9 percent of
annual costs.
Cost-Effectiveness: Cost-effectiveness
is estimated in terms of the cost of
reducing the loadings of toxic pollutants
from point sources. The costeffectiveness is derived by dividing the
projected annual costs of implementing
permit limits based on water quality
standards using today’s criteria by the
toxicity-weighted pounds (poundequivalents) of pollutants removed.
Pound-equivalents are calculated by
multiplying pounds of each pollutant
removed by the toxic weight (based on
the toxicity of copper) for that pollutant.
Based on this analysis, State
implementation of permit limits based
on today’s criteria would be responsible
for the reduction of about 1.1 million to
2.7 million toxic pound-equivalents per
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year, or 15 to 50 percent of the toxicweighted baseline loadings for the highand low-end scenarios, respectively.
The cost-effectiveness of the scenarios
would range from $22 (high-end
scenario) to $31 (low-end scenario) per
pound-equivalent.
2. Benefits
The benefits analysis is intended to
provide insight into both the types and
potential magnitude of the economic
benefits expected as a result of
implementation of water quality
standards based on today’s criteria. To
the extent feasible, empirical estimates
of the potential magnitude of the
benefits were developed and then
compared to the estimated costs of
implementing water quality standards
based on today’s criteria.
To perform a benefits analysis, the
types or categories of benefits that apply
need to be defined. EPA relied on a set
of benefits categories that typically
apply to changes in the water resource
environment. Benefits were categorized
as either use benefits or passive
(nonuse) benefits depending on whether
or not they involve direct use of, or
contact with, the resource. The most
prominent use benefit categories are
those related to recreational fishing,
boating, and swimming. Another use
benefit category of significance is
human health risk reduction. Human
health risk reductions can be realized
through actions that reduce human
exposure to contaminants such as
exposure through the consumption of
fish containing elevated levels of
pollutants. Passive use benefits are
those improvements in environmental
quality that are valued by individuals
apart from any use of the resource in
question.
Benefits estimates were derived in
this study using an approach in which
benefits of discrete large-scale changes
in water quality beyond present day
conditions were estimated wherever
feasible. A share of those benefits was
then apportioned to implementation of
water quality standards based on today’s
criteria. The apportionment estimate
was based on a three-stage process:
First, EPA assessed current total
loadings from all sources that are
contributing to the toxics-related water
quality problems observed in the State.
This defines the overall magnitude of
loadings. Second, the share of total
loadings that are attributable to sources
that would be controlled through
implementation of water quality
standards based on today’s criteria was
estimated. Since this analysis was
designed to focus only on those controls
imposed on point sources, this stage of
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the process entailed estimating the
portion of total loadings originating
from point sources. Third, the
percentage reduction in loadings
expected due to implementation of
today’s criteria was estimated and then
multiplied by the share of point source
loadings to calculate the portion of
benefits that could be attributed to
implementation of water quality
standards based on today’s criteria.
Total monetized annual benefits were
estimated in the range of $6.9 to $74.7
million. By category, annual benefits
would be $1.3 to $4.6 million for
avoided cancer risk, $2.2 to $15.2
million for recreational angling, and
$3.4 to $54.9 million for passive use
benefits.
There are numerous categories of
potential or likely benefits that have
been omitted from the quantified and
monetized benefit estimates. In terms of
potential magnitudes of benefit, the
following are likely to be significant
contributors to the underestimation of
the monetized values presented above:
• Improvements in water-related (instream and near stream) recreation apart
from fishing. The omission of potential
motorized and nonmotorized boating,
swimming, picnicking, and related instream and stream-side recreational
activities from the benefits estimates
could contribute to an appreciable
underestimation of total benefits. Such
recreational activities have been shown
in empirical research to be highly
valued, and even modest changes in
participation and or user values could
lead to sizable benefits statewide. Some
of these activities can be closely
associated with water quality attributes
(notably, swimming). Other recreational
activities may be less directly related to
the water quality improvements, but
might nonetheless increase due to their
association with fishing, swimming, or
other activities in which the
participants might engage.
• Improvements in consumptive and
nonconsumptive land-based recreation,
such as hunting and wildlife
observation. Improvements in aquatic
habitats may lead (via food chain and
related ecologic benefit mechanisms) to
healthier, larger, and more diverse
populations of avian and terrestrial
species, such as waterfowl, eagles, and
otters. Improvements in the populations
for these species could manifest as
improved hunting and wildlife viewing
opportunities, which might in turn
increase participation and user day
values for such activities. Although the
scope of the benefits analysis has not
allowed a quantitative assessment of
these values at either pre- or post-rule
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conditions, it is conceivable that these
benefits could be appreciable.
• Improvements in human health
resulting from reduction of non-cancer
risk. EPA estimated that implementation
of water quality standards based on the
criteria would result in a reduction of
mercury concentrations in fish tissue
and, thus, a reduction in the hazard
from consumption of mercury
contaminated fish. However, EPA was
unable to monetize benefits due to
reduced non-cancer health effects.
• Human health benefits for saltwater
anglers outside of San Francisco Bay
were not estimated. The number of
saltwater anglers outside of San
Francisco Bay is estimated to be 673,000
(based on Huppert, 1989, and U.S. FWS,
1993). The omission of other saltwater
anglers may cause human health
benefits to be underestimated. In
addition, benefit estimates in the EA
may be slightly overstated since
potential benefits from reductions in
chloroform discharges were included in
these estimates. EPA made a decision to
reserve the chloroform human health
criteria after the EA was completed.
EPA received a number of comments
which requested the Agency use the
cost-benefit analysis in the EA as a
factor in setting water quality criteria.
EPA does not use the EA as a basis in
determining protective water quality
criteria. EPA’s current regulations at 40
CFR 131.11 state that the criteria must
be based on sound scientific rationale
and must protect the designated use.
From the outset of the water quality
standards program, EPA has explained
that while economic factors may be
considered in designating uses, they
may not be used to justify criteria that
are not protective of those uses. 44 FR
25223–226, April 30, 1979. See e.g.
Mississippi Commission on Natural
Resources v. Costle, 625 F. 2d 1269,
1277 (5th Cir. 1980). EPA reiterated this
interpretation of the CWA and its
implementing regulations in discussing
section 304(a) recommended criteria
guidance stating that ‘‘they are based
solely on data and scientific judgments
on the relationship between pollutant
concentrations and environmental and
human health effects and do not reflect
consideration of economic impacts or
the technological feasibility of meeting
the chemical concentrations in ambient
water.’’ 63 FR 36742 and 36762, July 7,
1998.
I. Executive Order 12866, Regulatory
Planning and Review
Under Executive Order 12866 (58 FR
51735, October 4, 1993), the Agency
must determine whether the regulatory
action is ‘‘significant’’ and therefore

VerDate 11<MAY>2000

17:44 May 17, 2000

subject to Office of Management and
Budget (OMB) review and the
requirements of the Executive Order.
The Order defines ‘‘significant
regulatory action’’ as one that is likely
to result in a rule that may:
(1) Have an annual effect on the
economy of $100 million or more or
adversely affect in a material way the
economy, a sector of the economy,
productivity, competition, jobs, the
environment, public health or safety, or
State, local, or tribal governments or
communities;
(2) Create a serious inconsistency or
otherwise interfere with an action taken
or planned by another Agency;
(3) Materially alter the budgetary
impact of entitlements, grants, user fees,
or loan programs or the rights and
obligations of recipients thereof; or
(4) Raise novel legal or policy issues
arising out of legal mandates, the
President’s priorities, or the principles
set forth in the Executive Order.
It has been determined that this rule
is not a ‘‘significant regulatory action’’
under the terms of Executive Order
12866 and is therefore not subject to
OMB review.
J. Unfunded Mandates Reform Act of
1995
Title II of the Unfunded Mandates
Reform Act of 1995 (UMRA), Public
Law 104–4, establishes requirements for
Federal agencies to assess the effects of
their regulatory actions on State, local,
and tribal governments and the private
sector. Under section 202 of the UMRA,
EPA generally must prepare a written
statement, including a cost-benefit
analysis, for proposed and final rules
with ‘‘Federal mandates’’ that may
result in expenditures to State, local,
and tribal governments, in the aggregate,
or to the private sector, of $100 million
or more in any one year. Before
promulgating any regulation for which a
written statement is needed, section 205
of the UMRA generally requires EPA to
identify and consider a reasonable
number of regulatory alternatives and
adopt the least costly, most costeffective or least burdensome alternative
that achieves the objectives of the rule.
The provisions of section 205 do not
apply when they are inconsistent with
applicable law. Moreover, section 205
allows an Agency to adopt an
alternative other than the least costly,
most cost-effective or least burdensome
alternative if the Administrator
publishes with the final rule an
explanation why that alternative was
not adopted. Before EPA establishes any
regulatory requirements that may
significantly or uniquely affect small
governments, including tribal
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governments, it must have developed
under section 203 of the UMRA a small
government Agency plan. The plan
must provide for notifying potentially
affected small governments, enabling
officials of the affected small
governments to have meaningful and
timely input in the development of
regulatory proposals with significant
Federal intergovernmental mandates,
and EPA informing, educating, and
advising small governments on
compliance with the regulatory
requirements.
Today’s rule contains no Federal
mandates (under the regulatory
provisions of Title II of the Unfunded
Mandates Reform Act (UMRA)) for
State, local, or tribal governments or the
private sector. Today’s rule imposes no
enforceable duty on any State, local or
Tribal governments or the private sector;
rather, the CTR promulgates ambient
water quality criteria which, when
combined with State-adopted uses, will
create water quality standards for those
water bodies with adopted uses. The
State will then use these resulting water
quality standards in implementing its
existing water quality control programs.
Thus, today’s rule is not subject to the
requirements of sections 202 and 205 of
the UMRA.
EPA has determined that this rule
contains no regulatory requirements that
might significantly or uniquely affect
small governments. This rule establishes
ambient water quality criteria which, by
themselves do not directly impact any
entity. The State will implement these
criteria by ensuring that NPDES permits
result in discharges that will meet these
criteria. In so doing, the State will have
considerable discretion. Until the State
implements these water quality
standards, there will be no effect of this
rule on any entity. Thus, today’s rule is
not subject to the requirements of
section 203 of UMRA.
K. Regulatory Flexibility Act
The Regulatory Flexibility Act
generally requires Federal agencies to
prepare a regulatory flexibility analysis
of any rule subject to notice and
comment rulemaking requirements
under the Administrative Procedure Act
or any other statute unless the Agency
certifies that the rule will not have a
significant economic impact of a
substantial number of small entities.
Small entities include small businesses,
small organizations, and small
governmental jurisdictions. For
purposes of assessing the impacts of
today’s rule on small entities, small
entity is defined as: (1) A small business
according to RFA default definitions for
small businesses (based on SBA size
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standards); (2) a small governmental
jurisdiction that is a government of a
city, county, town, school district or
special district with a population of less
than 50,000; and (3) a small
organization that is any not-for-profit
enterprise which is independently
owned and operated and is not
dominant in its field.
After considering the economic
impacts of today’s final rule on small
entities, I certify that this action will not
have a significant economic impact on
a substantial number of small entities.
This final rule will not impose any
requirements on small entities.
Under the CWA water quality
standards program, States must adopt
water quality standards for their waters
that must be submitted to EPA for
approval. If the Agency disapproves a
State standard and the State does not
adopt appropriate revisions to address
EPA’s disapproval, EPA must
promulgate standards consistent with
the statutory requirements. EPA has
authority to promulgate criteria or
standards in any case where the
Administrator determines that a revised
or new standard is necessary to meet the
requirements of the Act. These State
standards (or EPA-promulgated
standards) are implemented through
various water quality control programs
including the National Pollutant
Discharge Elimination System (NPDES)
program that limits discharges to
navigable waters except in compliance
with an EPA permit or permit issued
under an approved State NPDES
program. The CWA requires that all
NPDES permits must include any limits
on discharges that are necessary to meet
State water quality standards.
Thus, under the CWA, EPA’s
promulgation of water quality criteria or
standards establishes standards that the
State, in turn, implements through the
NPDES permit process. The State has
considerable discretion in deciding how
to meet the water quality standards and
in developing discharge limits as
needed to meet the standards. In
circumstances where there is more than
one discharger to a water body that is
subject to water quality standards or
criteria, a State also has discretion in
deciding on the appropriate limits for
the different dischargers. While the
State’s implementation of federallypromulgated water quality criteria or
standards may result indirectly in new
or revised discharge limits for small
entities, the criteria or standards
themselves do not apply to any
discharger, including small entities.
Today’s rule, as explained above, does
not itself establish any requirements
that are applicable to small entities. As
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a result of EPA’s action here, the State
of California will need to ensure that
permits it issues include limits as
necessary to meet the water quality
standards established by the criteria in
today’s rule. In so doing, the State will
have a number of discretionary choices
associated with permit writing. While
California’s implementation of today’s
rule may ultimately result in some new
or revised permit conditions for some
dischargers, including small entities,
EPA’s action today does not impose any
of these as yet unknown requirements
on small entities.
The RFA requires analysis of the
economic impact of a rule only on the
small entities subject to the rule’s
requirements. Courts have consistently
held that the RFA imposes no obligation
on an Agency to prepare a small entity
analysis of the effect of a rule on entities
not regulated by the rule. Motor &
Equip. Mrfrs. Ass’n v. Nichols, 142 F.3d
449, 467 & n.18 (D.C. Cir. 1998)(quoting
United States Distribution Companies v.
FERC, 88 F.3d 1105, 1170 (D.C. Cir.
1996); see also American Trucking
Association, Inc. v. EPA, 175 F.3d 1027
(D.C. Cir. 1999). This final rule will
have a direct effect only on the State of
California which is not a small entity
under the RFA. Thus, individual
dischargers, including small entities, are
not directly subject to the requirements
of the rule. Moreover, because of
California’s discretion in implementing
these standards, EPA cannot assess the
extent to which the promulgation of this
rule may subsequently affect any
dischargers, including small entities.
Consequently, certification under
section 605(b) is appropriate. State of
Michigan, et al. v. U.S. Environmental
Protection Agency, No. 98–1497 (D.C.
Cir. Mar. 3, 2000), slip op. at 41–42.
L. Paperwork Reduction Act
This action requires no new or
additional information collection,
reporting, or record keeping subject to
the Paperwork Reduction Act, 44 U.S.C.
3501 et seq.
M. Endangered Species Act
Pursuant to section 7(a) of the
Endangered Species Act (ESA), EPA has
consulted with the U.S. Fish and
Wildlife Service and the U.S. National
Marine Fisheries Service (collectively,
the Services) concerning EPA’s
rulemaking action for the State of
California. EPA initiated informal
consultation in early 1994, and
completed formal consultation in April
2000. As a result of the consultation,
EPA modified some of the provisions in
the final rule.
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As part of the consultation process,
EPA submitted to the Services a
Biological Evaluation for their review in
October of 1997. This evaluation found
that the proposed CTR was not likely to
jeopardize the continued existence of
any Federally listed species or result in
the destruction or adverse modification
of designated critical habitat. In April of
1998, the Services sent EPA a draft
Biological Opinion which tentatively
found that EPA’s proposed rule would
jeopardize the continued existence of
several Federally listed species and
result in the destruction or have adverse
effect on designated critical habitat.
After lengthy discussions with the
Services, EPA agreed to several changes
in the final rule and the Services in turn
issued a final Biological Opinion
finding that EPA’s action would not
likely jeopardize the continued
existence of any Federally listed species
or result in the destruction or adverse
modification of designated critical
habitat. EPA’s Biological Evaluation and
the Services’ final Biological Opinion
are contained in the administrative
record for today’s rule.
In order to ensure the continued
protection of Federally listed threatened
and endangered species and to protect
their critical habitat, EPA agreed to
reserve the aquatic life criteria for
mercury and the acute freshwater
aquatic life criterion for selenium. The
Services believe that EPA’s proposed
criteria are not sufficiently protective of
Federally listed species and should not
be promulgated. EPA agreed that it
would reevaluate these criteria in light
of the Services concerns before
promulgating them for the State of
California. Other commitments made by
EPA are described in a letter to the
Services dated December 16, 1999; this
letter is contained in the administrative
record for today’s rule.
N. Congressional Review Act
The Congressional Review Act, 5
U.S.C. 801 et seq., as added by the Small
Business Regulatory Enforcement
Fairness Act of 1996, generally provides
that before a rule may take effect, the
Agency promulgating the rule must
submit a rule report, which includes a
copy of the rule, to each House of the
Congress and to the Comptroller General
of the United States. EPA will submit a
report containing this rule and other
required information to the U.S. Senate,
the U.S. House of Representatives, and
the Comptroller General of the United
States prior to publication of the rule in
the Federal Register. A major rule
cannot take effect until 60 days after it
is published in the Federal Register.
This rule is not a major rule as defined
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by 5 U.S.C. 804(2). This rule will be
effective May 18, 2000.
O. Executive Order 13084, Consultation
and Coordination With Indian Tribal
Governments
Under Executive Order 13084, EPA
may not issue a regulation that is not
required by statute, that significantly or
uniquely affects the communities of
Indian tribal governments, and that
imposes substantial direct compliance
costs on those communities, unless the
Federal government provides the funds
necessary to pay the direct compliance
costs incurred by the tribal
governments, or EPA consults with
those governments. If EPA complies by
consulting, Executive Order 13084
requires EPA to provide to the Office of
Management and Budget, in a separately
identified section of the preamble to the
rule, a description of the extent of EPA’s
prior consultation with representatives
of affected tribal governments, a
summary of the nature of their concerns,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 13084 requires EPA to
develop an effective process permitting
elected officials and other
representatives of Indian tribal
governments ‘‘to provide meaningful
and timely input in the development of
regulatory policies on matters that
significantly or uniquely affect their
communities.’’
Today’s rule does not significantly or
uniquely affect the communities of
Indian tribal governments nor does it
impose substantial direct compliance
cots on them. Today’s rule will only
address priority toxic pollutant water
quality criteria for the State of California
and does not apply to waters in Indian
country. Accordingly, the requirements
of section 3(b) of Executive Order 13084
do not apply to this rule.
P. National Technology Transfer and
Advancement Act
Section 12(d) of the National
Technology Transfer and Advancement
Act of 1995 (‘‘NTTAA’’), Public Law No.
104–113, section 12(d) (15 U.S.C. 272
note) directs EPA to use voluntary
consensus standards in its regulatory
activities unless to do so would be
inconsistent with applicable law or
otherwise impractical. Voluntary
consensus standards are technical
standards (e.g., materials specifications,
test methods, sampling procedures, and
business practices) that are developed or
adopted by voluntary consensus
standards bodies. The NTTAA directs
EPA to provide Congress, through OMB,
explanations when the Agency decides
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not to use available and applicable
voluntary consensus standards.
This final rule does not involve
technical standards. Therefore, EPA did
not consider the use of any voluntary
consensus standards.
Q. Executive Order 13132 on
Federalism
Executive Order 13132, entitled
‘‘Federalism’’ (64 FR 43255, August 10,
1999), requires EPA to develop an
accountable process to ensure
‘‘meaningful and timely input by State
and local officials in the development of
regulatory policies that have federalism
implications.’’ ‘‘Policies that have
federalism implications’’ is defined in
the Executive Order to include
regulations that have ‘‘substantial direct
effects on the States, on the relationship
between the national government and
the States, or on the distribution of
power and responsibilities among the
various levels of government.’’
Under section 6 of Executive Order
13132, EPA may not issue a regulation
that has federalism implications, that
imposes substantial direct compliance
costs, and that is not required by statute,
unless the Federal government provides
the funds necessary to pay the direct
compliance costs incurred by State and
local governments, or EPA consults with
State and local officials early in the
process of developing the proposed
regulation. EPA also may not issue a
regulation that has federalism
implications and that preempts State
law, unless the Agency consults with
State and local officials early in the
process of developing the proposed
regulation.
This final rule does not have
federalism implications. It will not have
substantial direct effects on the States,
on the relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various
levels of government, as specified in
Executive Order 13132. The rule does
not affect the nature of the relationship
between EPA and States generally, for
the rule only applies to water bodies in
California. Further, the rule will not
substantially affect the relationship of
EPA and the State of California, or the
distribution of power or responsibilities
between EPA and the State. The rule
does not alter the State’s authority to
issue NPDES permits or the State’s
considerable discretion in implementing
these criteria. The rule simply
implements Clean Water Act section
303(c)(2)(B) requiring numeric ambient
water quality criteria for which EPA has
issued section 304(a) recommended
criteria in a manner that is consistent
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with previous regulatory guidance that
the Agency has issued to implement
CWA section 303(c)(2)(B). Further, this
rule does not preclude the State from
adopting water quality standards that
meet the requirements of the CWA.
Thus, the requirements of section 6 of
the Executive Order do not apply to this
rule.
Although section 6 of Executive Order
13132 does not apply to this rule, EPA
did consult with State and local
government representatives in
developing this rule. EPA and the State
reached an agreement that to best utilize
its respective resources, EPA would
promulgate water quality criteria and
the State would concurrently work on a
plan to implement the criteria. Since the
proposal of this rule, EPA has kept State
officials fully informed of changes to the
proposal. EPA has continued to invite
comment from the State on these
changes. EPA believes that the final CTR
incorporates comments from State
officials and staff.
R. Executive Order 13045 on Protection
of Children From Environmental Health
Risks and Safety Risks
Executive Order 13045: ‘‘Protection of
Children from Environmental Health
Risks and Safety Risks’’ (62 FR 19885,
April 23, 1997) applies to any rule that:
(1) Is determined to be ‘‘economically
significant’’ as defined under Executive
Order 12866, and (2) concerns an
environmental health or safety risk that
EPA has reason to believe may have a
disproportionate effect on children. If
the regulatory action meets both criteria,
the Agency must evaluate the
environmental health or safety effects of
the planned rule on children, and
explain why the planned regulation is
preferable to other potentially effective
and reasonably feasible alternatives
considered by the Agency.
While this final rule is not subject to
the Executive Order because it is not
economically significant as defined in
Executive Order 12866, we nonetheless
have reason to believe that the
environmental health or safety risk
addressed by this action may have a
disproportionate effect on children. As
a matter of EPA policy, we therefore
have assessed the environmental health
or safety effects of ambient water quality
criteria on children. The results of this
assessment are contained in section F.3.,
Human Health Criteria.
List of Subjects in 40 CFR Part 131
Environmental protection, Indians—
lands, Intergovernmental relations,
Reporting and recordkeeping
requirements, Water pollution control.
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Carol Browner,
Administrator.

Authority: 33 U.S.C. 1251 et seq.

PART 131—WATER QUALITY
STANDARDS
1. The authority citation for part 131
continues to read as follows:
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waters and enclosed bays and estuaries.
This section also contains a compliance
schedule provision.

Subpart D—[Amended]

For the reasons set out in the
preamble, part 131 of chapter I of title
40 of the Code of Federal Regulations is
amended as follows:
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(b)(1) Criteria for Priority Toxic
Pollutants in the State of California as
described in the following table:

2. Section 131.38 is added to subpart
D to read as follows:
§ 131.38 Establishment of Numeric Criteria
for Priority Toxic Pollutants for the State of
California.

BILLING CODE 6560–50–P

(a) Scope. This section promulgates
criteria for priority toxic pollutants in
the State of California for inland surface
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Footnotes to Table in Parargraph (b)(1):
a. Criteria revised to reflect the Agency q1*
or RfD, as contained in the Integrated Risk
Information System (IRIS) as of October 1,
1996. The fish tissue bioconcentration factor
(BCF) from the 1980 documents was retained
in each case.
b. Criteria apply to California waters except
for those waters subject to objectives in
Tables III–2A and III–2B of the San Francisco
Regional Water Quality Control Board’s
(SFRWQCB) 1986 Basin Plan, that were
adopted by the SFRWQCB and the State
Water Resources Control Board, approved by
EPA, and which continue to apply.
c. Criteria are based on carcinogenicity of
10 (-6) risk.
d. Criteria Maximum Concentration (CMC)
equals the highest concentration of a
pollutant to which aquatic life can be
exposed for a short period of time without
deleterious effects. Criteria Continuous
Concentration (CCC) equals the highest
concentration of a pollutant to which aquatic
life can be exposed for an extended period
of time (4 days) without deleterious effects.
ug/L equals micrograms per liter.
e. Freshwater aquatic life criteria for metals
are expressed as a function of total hardness
(mg/L) in the water body. The equations are
provided in matrix at paragraph (b)(2) of this
section. Values displayed above in the matrix
correspond to a total hardness of 100 mg/l.
f. Freshwater aquatic life criteria for
pentachlorophenol are expressed as a
function of pH, and are calculated as follows:
Values displayed above in the matrix
correspond to a pH of 7.8. CMC =
exp(1.005(pH)¥4.869). CCC =
exp(1.005(pH)¥5.134).
g. This criterion is based on 304(a) aquatic
life criterion issued in 1980, and was issued
in one of the following documents: Aldrin/
Dieldrin (EPA 440/5–80–019), Chlordane
(EPA 440/5–80–027), DDT (EPA 440/5–80–
038), Endosulfan (EPA 440/5–80–046),
Endrin (EPA 440/5–80–047), Heptachlor
(440/5–80–052), Hexachlorocyclohexane
(EPA 440/5–80–054), Silver (EPA 440/5–80–
071). The Minimum Data Requirements and
derivation procedures were different in the
1980 Guidelines than in the 1985 Guidelines.
For example, a ‘‘CMC’’ derived using the
1980 Guidelines was derived to be used as
an instantaneous maximum. If assessment is
to be done using an averaging period, the
values given should be divided by 2 to obtain
a value that is more comparable to a CMC
derived using the 1985 Guidelines.
h. These totals simply sum the criteria in
each column. For aquatic life, there are 23
priority toxic pollutants with some type of
freshwater or saltwater, acute or chronic
criteria. For human health, there are 92
priority toxic pollutants with either ‘‘water +
organism’’ or ‘‘organism only’’ criteria. Note
that these totals count chromium as one
pollutant even though EPA has developed
criteria based on two valence states. In the
matrix, EPA has assigned numbers 5a and 5b
to the criteria for chromium to reflect the fact
that the list of 126 priority pollutants
includes only a single listing for chromium.
i. Criteria for these metals are expressed as
a function of the water-effect ratio, WER, as
defined in paragraph (c) of this section. CMC
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= column B1 or C1 value x WER; CCC =
column B2 or C2 value x WER.
j. No criterion for protection of human
health from consumption of aquatic
organisms (excluding water) was presented
in the 1980 criteria document or in the 1986
Quality Criteria for Water. Nevertheless,
sufficient information was presented in the
1980 document to allow a calculation of a
criterion, even though the results of such a
calculation were not shown in the document.
k. The CWA 304(a) criterion for asbestos is
the MCL.
l. [Reserved]
m. These freshwater and saltwater criteria
for metals are expressed in terms of the
dissolved fraction of the metal in the water
column. Criterion values were calculated by
using EPA’s Clean Water Act 304(a) guidance
values (described in the total recoverable
fraction) and then applying the conversion
factors in § 131.36(b)(1) and (2).
n. EPA is not promulgating human health
criteria for these contaminants. However,
permit authorities should address these
contaminants in NPDES permit actions using
the State’s existing narrative criteria for
toxics.
o. These criteria were promulgated for
specific waters in California in the National
Toxics Rule (‘‘NTR’’), at § 131.36. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays or estuaries and waters of the State
defined as inland, i.e., all surface waters of
the State not ocean waters. These waters
specifically include the San Francisco Bay
upstream to and including Suisun Bay and
the Sacramento-San Joaquin Delta. This
section does not apply instead of the NTR for
this criterion.
p. A criterion of 20 ug/l was promulgated
for specific waters in California in the NTR
and was promulgated in the total recoverable
form. The specific waters to which the NTR
criterion applies include: Waters of the San
Francisco Bay upstream to and including
Suisun Bay and the Sacramento-San Joaquin
Delta; and waters of Salt Slough, Mud Slough
(north) and the San Joaquin River, Sack Dam
to the mouth of the Merced River. This
section does not apply instead of the NTR for
this criterion. The State of California adopted
and EPA approved a site specific criterion for
the San Joaquin River, mouth of Merced to
Vernalis; therefore, this section does not
apply to these waters.
q. This criterion is expressed in the total
recoverable form. This criterion was
promulgated for specific waters in California
in the NTR and was promulgated in the total
recoverable form. The specific waters to
which the NTR criterion applies include:
Waters of the San Francisco Bay upstream to
and including Suisun Bay and the
Sacramento-San Joaquin Delta; and waters of
Salt Slough, Mud Slough (north) and the San
Joaquin River, Sack Dam to Vernalis. This
criterion does not apply instead of the NTR
for these waters. This criterion applies to
additional waters of the United States in the
State of California pursuant to 40 CFR
131.38(c). The State of California adopted
and EPA approved a site-specific criterion for
the Grassland Water District, San Luis
National Wildlife Refuge, and the Los Banos
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State Wildlife Refuge; therefore, this criterion
does not apply to these waters.
r. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays or estuaries including the San Francisco
Bay upstream to and including Suisun Bay
and the Sacramento-San Joaquin Delta. This
section does not apply instead of the NTR for
these criteria.
s. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the Sacramento-San
Joaquin Delta and waters of the State defined
as inland ( i.e., all surface waters of the State
not bays or estuaries or ocean) that include
a MUN use designation. This section does
not apply instead of the NTR for these
criteria.
t. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays and estuaries including San Francisco
Bay upstream to and including Suisun Bay
and the Sacramento-San Joaquin Delta; and
waters of the State defined as inland (i.e., all
surface waters of the State not bays or
estuaries or ocean) without a MUN use
designation. This section does not apply
instead of the NTR for these criteria.
u. PCBs are a class of chemicals which
include aroclors 1242, 1254, 1221, 1232,
1248, 1260, and 1016, CAS numbers
53469219, 11097691, 11104282, 11141165,
12672296, 11096825, and 12674112,
respectively. The aquatic life criteria apply to
the sum of this set of seven aroclors.
v. This criterion applies to total PCBs, e.g.,
the sum of all congener or isomer or homolog
or aroclor analyses.
w. This criterion has been recalculated
pursuant to the 1995 Updates: Water Quality
Criteria Documents for the Protection of
Aquatic Life in Ambient Water, Office of
Water, EPA–820-B–96–001, September 1996.
See also Great Lakes Water Quality Initiative
Criteria Documents for the Protection of
Aquatic Life in Ambient Water, Office of
Water, EPA–80–B–95–004, March 1995.
x. The State of California has adopted and
EPA has approved site specific criteria for the
Sacramento River (and tributaries) above
Hamilton City; therefore, these criteria do not
apply to these waters.
General Notes to Table in Paragraph (b)(1)
1. The table in this paragraph (b)(1) lists all
of EPA’s priority toxic pollutants whether or
not criteria guidance are available. Blank
spaces indicate the absence of national
section 304(a) criteria guidance. Because of
variations in chemical nomenclature systems,
this listing of toxic pollutants does not
duplicate the listing in Appendix A to 40
CFR Part 423–126 Priority Pollutants. EPA
has added the Chemical Abstracts Service
(CAS) registry numbers, which provide a
unique identification for each chemical.
2. The following chemicals have
organoleptic-based criteria recommendations
that are not included on this chart: zinc, 3methyl-4-chlorophenol.
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3. Freshwater and saltwater aquatic life
criteria apply as specified in paragraph (c)(3)
of this section.

(2) Factors for Calculating Metals
Criteria. Final CMC and CCC values

(ii) CCC = WER × (Acute Conversion
Factor) × (exp{mC[1n
(hardness)]+bC})
(iii) Table 1 to paragraph (b)(2) of this
section:

should be rounded to two significant
figures.
(i) CMC = WER × (Acute Conversion
Factor) × (exp{mA[1n
(hardness)]+bA})

Metal

mA

Cadmium ..................................................................................................
Copper .....................................................................................................
Chromium (III) ..........................................................................................
Lead .........................................................................................................
Nickel .......................................................................................................
Silver ........................................................................................................
Zinc ..........................................................................................................

bA

mC

¥3.6867
¥1.700
3.688
¥1.460
2.255
¥6.52
0.884

1.128
0.9422
0.8190
1.273
0.8460
1.72
0.8473

bC

0.7852
0.8545
0.8190
1.273
0.8460

¥2.715
¥1.702
1.561
¥4.705
0.0584

0.8473

0.884

Note to Table 1: The term ‘‘exp’’ represents the base e exponential function.

(iv) Table 2 to paragraph (b)(2) of this section:

Metal

Conversion factor (CF) for
freshwater acute
criteria

CF for freshwater chronic
criteria

CF for saltwater
acute criteria

CF a for saltwater chronic
criteria

Antimony ................................................................................................
Arsenic ...................................................................................................
Beryllium ................................................................................................
Cadmium ................................................................................................
Chromium (III) ........................................................................................
Chromium (VI) .......................................................................................
Copper ...................................................................................................
Lead .......................................................................................................
Mercury ..................................................................................................
Nickel .....................................................................................................
Selenium ................................................................................................
Silver ......................................................................................................
Thallium .................................................................................................
Zinc ........................................................................................................

(d)
1.000
(d)
b 0.944
0.316
0.982
0.960
b 0.791
............................
0.998
............................
0.85
(d)
0.978

(d)
1.000
(d)
b 0.909
0.860
0.962
0.960
b 0.791
..........................
0.997
(c)
(d)
(d)
0.986

(d)
1.000
(d)
0.994
(d)
0.993
0.83
0.951
..........................
0.990
0.998
0.85
(d)
0.946

(d)
1.000
(d)
0.994
(d)
0.993
0.83
0.951
..........................
0.990
0.998
(d)
(d)
0.946

Footnotes to Table 2 of Paragraph (b)(2):
a Conversion Factors for chronic marine criteria are not currently available. Conversion Factors for acute marine criteria have been used for
both acute and chronic marine criteria.
b Conversion Factors for these pollutants in freshwater are hardness dependent. CFs are based on a hardness of 100 mg/l as calcium carbonate (CaCO3). Other hardness can be used; CFs should be recalculated using the equations in table 3 to paragraph (b)(2) of this section.
c Bioaccumulative compound and inappropriate to adjust to percent dissolved.
d EPA has not published an aquatic life criterion value.
Note to Table 2 of Paragraph (b)(2): The
term ‘‘Conversion Factor’’ represents the
recommended conversion factor for
converting a metal criterion expressed as the
total recoverable fraction in the water column
to a criterion expressed as the dissolved

fraction in the water column. See ‘‘Office of
Water Policy and Technical Guidance on
Interpretation and Implementation of Aquatic
Life Metals Criteria’’, October 1, 1993, by
Martha G. Prothro, Acting Assistant
Administrator for Water available from Water
Acute

Cadmium ..............................
Lead .....................................
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CF = 1.101672—[(ln {hardness})(0.041838)]
CF = 1.46203—[(ln {hardness})(0.145712)]

rules of applicability in the same way
and to the same extent as are other
Federally-adopted and State-adopted
numeric toxics criteria when applied to
the same use classifications including
mixing zones, and low flow values
below which numeric standards can be
exceeded in flowing fresh waters.
(i) For all waters with mixing zone
regulations or implementation
procedures, the criteria apply at the
appropriate locations within or at the
boundary of the mixing zones;

Jkt 190000

PO 00000

(v) Table 3 to paragraph (b)(2) of this
section:
Chronic

CF=1.136672—[(ln {hardness}) (0.041838)] ..................
CF=1.46203—[(ln {hardness})(0.145712)] .....................

(c) Applicability. (1) The criteria in
paragraph (b) of this section apply to the
State’s designated uses cited in
paragraph (d) of this section and apply
concurrently with any criteria adopted
by the State, except when State
regulations contain criteria which are
more stringent for a particular parameter
and use, or except as provided in
footnotes p, q, and x to the table in
paragraph (b)(1) of this section.
(2) The criteria established in this
section are subject to the State’s general

Resource Center, USEPA, Mailcode RC4100,
M Street SW, Washington, DC, 20460 and the
note to § 131.36(b)(1).
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otherwise the criteria apply throughout
the water body including at the point of
discharge into the water body.
(ii) The State shall not use a low flow
value below which numeric standards
can be exceeded that is less stringent
than the flows in Table 4 to paragraph
(c)(2) of this section for streams and
rivers.
(iii) Table 4 to paragraph (c)(2) of this
section:
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Criteria
Aquatic Life Acute
Criteria (CMC).
Aquatic Life Chronic
Criteria (CCC).
Human Health Criteria.

Design flow
1 Q 10 or 1 B 3
7 Q 10 or 4 B 3
Harmonic Mean Flow

Note to Table 4 of Paragraph (c)(2): 1. CMC
(Criteria Maximum Concentration) is the
water quality criteria to protect against acute
effects in aquatic life and is the highest
instream concentration of a priority toxic
pollutant consisting of a short-term average
not to be exceeded more than once every
three years on the average.
2. CCC (Continuous Criteria Concentration)
is the water quality criteria to protect against
chronic effects in aquatic life and is the
highest in stream concentration of a priority
toxic pollutant consisting of a 4-day average
not to be exceeded more than once every
three years on the average.
3. 1 Q 10 is the lowest one day flow with
an average recurrence frequency of once in
10 years determined hydrologically.
4. 1 B 3 is biologically based and indicates
an allowable exceedence of once every 3
years. It is determined by EPA’s
computerized method (DFLOW model).
5. 7 Q 10 is the lowest average 7
consecutive day low flow with an average
recurrence frequency of once in 10 years
determined hydrologically.
6. 4 B 3 is biologically based and indicates
an allowable exceedence for 4 consecutive
days once every 3 years. It is determined by
EPA’s computerized method (DFLOW
model).

(iv) If the State does not have such a
low flow value below which numeric
standards do not apply, then the criteria
included in paragraph (d) of this section
apply at all flows.
(v) If the CMC short-term averaging
period, the CCC four-day averaging
period, or once in three-year frequency
is inappropriate for a criterion or the
site to which a criterion applies, the
State may apply to EPA for approval of
an alternative averaging period,
frequency, and related design flow. The
State must submit to EPA the bases for
any alternative averaging period,
frequency, and related design flow.
Before approving any change, EPA will
publish for public comment, a
document proposing the change.
(3) The freshwater and saltwater
aquatic life criteria in the matrix in
paragraph (b)(1) of this section apply as
follows:
(i) For waters in which the salinity is
equal to or less than 1 part per thousand
95% or more of the time, the applicable
criteria are the freshwater criteria in
Column B;
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(ii) For waters in which the salinity is
equal to or greater than 10 parts per
thousand 95% or more of the time, the
applicable criteria are the saltwater
criteria in Column C except for
selenium in the San Francisco Bay
estuary where the applicable criteria are
the freshwater criteria in Column B
(refer to footnotes p and q to the table
in paragraph (b)(1) of this section); and
(iii) For waters in which the salinity
is between 1 and 10 parts per thousand
as defined in paragraphs (c)(3)(i) and (ii)
of this section, the applicable criteria
are the more stringent of the freshwater
or saltwater criteria. However, the
Regional Administrator may approve
the use of the alternative freshwater or
saltwater criteria if scientifically
defensible information and data
demonstrate that on a site-specific basis
the biology of the water body is
dominated by freshwater aquatic life
and that freshwater criteria are more
appropriate; or conversely, the biology
of the water body is dominated by
saltwater aquatic life and that saltwater
criteria are more appropriate. Before
approving any change, EPA will publish
for public comment a document
proposing the change.
(4) Application of metals criteria. (i)
For purposes of calculating freshwater
aquatic life criteria for metals from the
equations in paragraph (b)(2) of this
section, for waters with a hardness of
400 mg/l or less as calcium carbonate,
the actual ambient hardness of the
surface water shall be used in those
equations. For waters with a hardness of
over 400 mg/l as calcium carbonate, a
hardness of 400 mg/l as calcium
carbonate shall be used with a default
Water-Effect Ratio (WER) of 1, or the
actual hardness of the ambient surface
water shall be used with a WER. The
same provisions apply for calculating
the metals criteria for the comparisons
provided for in paragraph (c)(3)(iii) of
this section.
(ii) The hardness values used shall be
consistent with the design discharge
conditions established in paragraph
(c)(2) of this section for design flows
and mixing zones.
(iii) The criteria for metals
(compounds #1—#13 in the table in
paragraph (b)(1) of this section) are
expressed as dissolved except where
otherwise noted. For purposes of
calculating aquatic life criteria for
metals from the equations in footnote i
to the table in paragraph (b)(1) of this
section and the equations in paragraph
(b)(2) of this section, the water effect
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ratio is generally computed as a specific
pollutant’s acute or chronic toxicity
value measured in water from the site
covered by the standard, divided by the
respective acute or chronic toxicity
value in laboratory dilution water. To
use a water effect ratio other than the
default of 1, the WER must be
determined as set forth in Interim
Guidance on Determination and Use of
Water Effect Ratios, U.S. EPA Office of
Water, EPA–823–B–94–001, February
1994, or alternatively, other
scientifically defensible methods
adopted by the State as part of its water
quality standards program and approved
by EPA. For calculation of criteria using
site-specific values for both the
hardness and the water effect ratio, the
hardness used in the equations in
paragraph (b)(2) of this section must be
determined as required in paragraph
(c)(4)(ii) of this section. Water hardness
must be calculated from the measured
calcium and magnesium ions present,
and the ratio of calcium to magnesium
should be approximately the same in
standard laboratory toxicity testing
water as in the site water.
(d)(1) Except as specified in paragraph
(d)(3) of this section, all waters assigned
any aquatic life or human health use
classifications in the Water Quality
Control Plans for the various Basins of
the State (‘‘Basin Plans’’) adopted by the
California State Water Resources
Control Board (‘‘SWRCB’’), except for
ocean waters covered by the Water
Quality Control Plan for Ocean Waters
of California (‘‘Ocean Plan’’) adopted by
the SWRCB with resolution Number 90–
27 on March 22, 1990, are subject to the
criteria in paragraph (d)(2) of this
section, without exception. These
criteria apply to waters identified in the
Basin Plans. More particularly, these
criteria apply to waters identified in the
Basin Plan chapters designating
beneficial uses for waters within the
region. Although the State has adopted
several use designations for each of
these waters, for purposes of this action,
the specific standards to be applied in
paragraph (d)(2) of this section are based
on the presence in all waters of some
aquatic life designation and the
presence or absence of the MUN use
designation (municipal and domestic
supply). (See Basin Plans for more
detailed use definitions.)
(2) The criteria from the table in
paragraph (b)(1) of this section apply to
the water and use classifications defined
in paragraph (d)(1) of this section as
follows:
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Water and use classification

Applicable criteria

(i) All inland waters of the United States or enclosed bays
and estuaries that are waters of the United States that include a MUN use designation.

(A) Columns B1 and B2—all pollutants
(B) Columns C1 and C2—all pollutants
(C) Column D1—all pollutants

(ii) All inland waters of the United States or enclosed bays
and estuaries that are waters of the United States that do
not include a MUN use designation.

(A) Columns B1 and B2—all pollutants
(B) Columns C1 and C2—all pollutants
(C) Column D2—all pollutants

(3) Nothing in this section is intended
to apply instead of specific criteria,
including specific criteria for the San
Francisco Bay estuary, promulgated for
California in the National Toxics Rule at
§ 131.36.
(4) The human health criteria shall be
applied at the State-adopted 10 (¥6)
risk level.
(5) Nothing in this section applies to
waters located in Indian Country.
(e)Schedules of compliance. (1) It is
presumed that new and existing point
source dischargers will promptly
comply with any new or more
restrictive water quality-based effluent
limitations (‘‘WQBELs’’) based on the
water quality criteria set forth in this
section.
(2) When a permit issued on or after
May 18, 2000 to a new discharger
contains a WQBEL based on water
quality criteria set forth in paragraph (b)
of this section, the permittee shall
comply with such WQBEL upon the
commencement of the discharge. A new
discharger is defined as any building,
structure, facility, or installation from
which there is or may be a ‘‘discharge
of pollutants’’ (as defined in 40 CFR
122.2) to the State of California’s inland
surface waters or enclosed bays and
estuaries, the construction of which
commences after May 18, 2000.
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(3) Where an existing discharger
reasonably believes that it will be
infeasible to promptly comply with a
new or more restrictive WQBEL based
on the water quality criteria set forth in
this section, the discharger may request
approval from the permit issuing
authority for a schedule of compliance.
(4) A compliance schedule shall
require compliance with WQBELs based
on water quality criteria set forth in
paragraph (b) of this section as soon as
possible, taking into account the
dischargers’ technical ability to achieve
compliance with such WQBEL.
(5) If the schedule of compliance
exceeds one year from the date of permit
issuance, reissuance or modification,
the schedule shall set forth interim
requirements and dates for their
achievement. The dates of completion
between each requirement may not
exceed one year. If the time necessary
for completion of any requirement is
more than one year and is not readily
divisible into stages for completion, the
permit shall require, at a minimum,
specified dates for annual submission of
progress reports on the status of interim
requirements.
(6) In no event shall the permit
issuing authority approve a schedule of
compliance for a point source discharge
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which exceeds five years from the date
of permit issuance, reissuance, or
modification, whichever is sooner.
Where shorter schedules of compliance
are prescribed or schedules of
compliance are prohibited by law, those
provisions shall govern.
(7) If a schedule of compliance
exceeds the term of a permit, interim
permit limits effective during the permit
shall be included in the permit and
addressed in the permit’s fact sheet or
statement of basis. The administrative
record for the permit shall reflect final
permit limits and final compliance
dates. Final compliance dates for final
permit limits, which do not occur
during the term of the permit, must
occur within five years from the date of
issuance, reissuance or modification of
the permit which initiates the
compliance schedule. Where shorter
schedules of compliance are prescribed
or schedules of compliance are
prohibited by law, those provisions
shall govern.
(8) The provisions in this paragraph
(e), Schedules of compliance, shall
expire on May 18, 2005.
[FR Doc. 00–11106 Filed 5–17–00; 8:45 am]
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POLICY FOR IMPLEMENTATION OF TOXICS STANDARDS
FOR INLAND SURFACE WATERS, ENCLOSED BAYS,
AND ESTUARIES OF CALIFORNIA

INTRODUCTION
This state policy for water quality control (Policy), adopted by the State Water Resources Control
Board (SWRCB) on March 2, 2000 and effective by May 22, 2000 (See “Note” below), applies
to discharges of toxic pollutants into the *inland surface waters, *enclosed bays, and *estuaries of
California subject to regulation under the State's Porter-Cologne Water Quality Control Act
(Division 7 of the Water Code) and the federal Clean Water Act (CWA). Such regulation may
occur through the issuance of National Pollutant Discharge Elimination System (NPDES) permits,
the issuance or waiver of waste discharge requirements (WDRs), or other relevant regulatory
1
approaches. The goal of this Policy is to establish a standardized approach for permitting
discharges of toxic pollutants to non-*ocean surface waters in a manner that promotes statewide
consistency. As such, this Policy is a tool to be used in conjunction with watershed management
approaches and, where appropriate, the development of Total Maximum Daily Loads (TMDLs)
to ensure achievement of water quality standards (i.e., water quality criteria or objectives, and the
beneficial uses they are intended to protect, as well as the State and federal antidegradation
policies).
This Policy establishes: (1) implementation provisions for priority pollutant criteria promulgated
by the U.S. Environmental Protection Agency (U.S. EPA) through the National Toxics Rule
2
(NTR) (promulgated on December 22, 1992 and amended on May 4, 1995) and through the
3
California Toxics Rule (CTR) , and for priority pollutant objectives established by Regional Water
4
Quality Control Boards (RWQCBs) in their water quality control plans (basin plans) ;
(2) monitoring requirements for 2,3,7,8-TCDD equivalents; and (3) chronic toxicity control
provisions. In addition, this Policy includes special provisions for certain types of discharges and
factors that could affect the application of other provisions in this Policy. With respect to
nonpoint source discharges, only section 5.1 applies.

Note: This Policy was effective on April 28, 2000 with respect to the priority pollutant criteria promulgated for California
by the U.S. EPA through the National Toxics Rule and to the priority pollutant objectives established by Regional Water
Quality Control Boards in their water quality control plans (basin plans), with the exception of the provision on alternate
test procedures in section 2.3., item (1). The alternate test procedures provision was effective on May 22, 2000. This
Policy was effective on May 18, 2000 with respect to the priority pollutant criteria promulgated by the U.S. EPA through
the California Toxics Rule.
1
This Policy does not apply to discharges of toxic pollutants from combined sewer overflows. These discharges will
continue to be regulated in accordance with the federal “Combined Sewer Overflow (CSO) Control Policy,” published
April 19, 1994 (59 Fed. Register 18688-18698). This Policy does not apply to regulation of storm water discharges.
The SWRCB has adopted precedential decisions addressing regulation of municipal storm water discharges in
Orders WQ 91-03, 91-04, 96-13, 98-01, and 99-05. The SWRCB has also adopted two statewide general permits
regulating the discharge of pollutants contained in storm water from industrial and construction activities. See
SWRCB Orders 99-08-DWQ and 97-03-DWQ.
2
40 CFR 131.36
3
65 Fed. Register 31682-31719 (May 18, 2000), adding Section 131.38 to 40 CFR.
4
If a water quality objective and a CTR criterion are in effect for the same priority pollutant, the more stringent of the
two applies.
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With the exception of Appendix 5 (Special Studies) and Appendix 6 (Watershed Management and
TMDLs), the provisions of this Policy have full regulatory effect. Appendix 5 is provided as
guidance that may be followed in planning and conducting special studies that may be needed to
implement the provisions of this Policy. Appendix 6 is provided as information on the role of
watershed management approaches and TMDL development in achieving water quality standards.
Except as provided in section 4, this Policy supersedes basin plan provisions to the extent that
(1) they apply to implementation of water quality standards for priority pollutants, and (2) they
regard the same subject matter as that addressed in this Policy with respect to priority pollutant
standards. For example, the Policy supersedes basin plan mixing zone provisions to the extent
that they apply to implementation of water quality standards for priority pollutants.
Reference to a RWQCB also refers to SWRCB, where appropriate. Terms indicated with an
asterisk (*) are defined in Appendix 1.
1. ESTABLISHING WATER QUALITY-BASED EFFLUENT LIMITATIONS FOR
PRIORITY POLLUTANT CRITERIA/OBJECTIVES
The following sections address the issues of: (1) applicable priority pollutant criteria and
objectives (section 1.1); (2) data requirements and adjustments (section 1.2); (3) determining
priority pollutants requiring water quality-based effluent limitations (section 1.3); (4) calculating
effluent limitations (section 1.4); (5) translators for metals and selenium (section 1.4.1);
(6) mixing zones and dilution credits (section 1.4.2); (7) ambient background concentrations
(section 1.4.3); and (8) intake water credits (section 1.4.4). Notwithstanding the provisions of
these sections, effluent limitations must protect beneficial uses and comply with the State and
5
6
federal antidegradation policies , federal antibacksliding requirements , and other applicable
provisions of law.
1.1 Applicable Priority Pollutant Criteria and Objectives
Federal water quality criteria and State water quality objectives for priority pollutants have been
established for non-ocean surface waters of California by the U.S. EPA and some RWQCBs,
respectively. Federal priority pollutant criteria have been promulgated by the U.S. EPA in the
1992 NTR (amended in 1995) and in the 2000 CTR. For California, the criteria in the CTR
supplement the criteria in the NTR (i.e., the CTR does not change or supersede any criteria
previously promulgated for California in the NTR, but it does include them in the table of criteria
4
for convenience). State priority pollutant objectives are contained in RWQCB basin plans.
The RWQCB basin plans designate the beneficial uses that apply to the surface water bodies
within their respective regions. Priority pollutant criteria/objectives are specifically established for
the protection of aquatic life and human health beneficial uses designated in basin plans. Aquatic
life criteria/objectives are established for fresh and salt waters. The CTR specifies the salinities to
which the freshwater and saltwater criteria apply. The CTR also states that, except as specified in
the CTR, the federal criteria apply to all waters assigned any aquatic life or human health use
5

6

SWRCB Resolution No. 68-16 (Statement of Policy with Respect to Maintaining High Quality of Waters in
California), and 40 CFR 131.12 (revised as of July 1, 1996), respectively.
CWA Sections 402(o)(1) and 303(d)(4), and 40 CFR 122.44(l) and 40 CFR 122.62 (revised as of July 1, 1996).
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designated in basin plans. It further states that the application of the criteria are based on the
presence in all waters of some aquatic life designation and the presence or absence of the
municipal and domestic supply (MUN) designation (i.e., the aquatic life criteria and the human
health criteria for consuming water and organisms apply to MUN-designated water bodies; the
aquatic life criteria and the human health criteria for consuming organisms only apply to nonMUN water bodies).
Designated beneficial uses to which aquatic life criteria or objectives would apply include, but are
not necessarily limited to, warm freshwater habitat (WARM), cold freshwater habitat (COLD),
and estuarine habitat (EST). Designated beneficial uses to which human health criteria/objectives
would apply include, but are not necessarily limited to, municipal and domestic supply (MUN)
and water contact recreation (REC1). Human health criteria/objectives are differentiated by
whether organisms alone from the water body are consumed compared to whether both organisms
and water from the water body are consumed. Where MUN is designated, the latter situation
applies.
1.2 Data Requirements and Adjustments
The RWQCB shall issue Water Code Section 13267 or 13383 letters to all NPDES dischargers
within their respective regions requiring the submittal of data sufficient to conduct the
determination based on the analysis in section 1.3 and to calculate water quality-based effluent
limitations in accordance with section 1.4 (excluding the development of a translator in
accordance with section 1.4.1). The letter shall specify a time schedule for providing the data to
the RWQCB that is as short as practicable but not to exceed three years from the effective date of
this Policy. If the NPDES permit is reissued prior to completing the requirements, the schedule
shall be included in the permit as interim requirements (in accordance with section 2.2.2). The
permit shall be reopened to establish water quality-based effluent limitations, if necessary.
It is the discharger’s responsibility to provide all data and other information requested by the
RWQCB before the issuance, reissuance, or modification of a permit to the extent feasible. When
implementing the provisions of this Policy, the RWQCB shall use all available, valid, relevant,
representative data and information, as determined by the RWQCB. The RWQCB shall have
discretion to consider if any data are inappropriate or insufficient for use in implementing this
Policy. Instances where such consideration is warranted include, but are not limited to, the
following: evidence that a sample has been erroneously reported or is not representative of
effluent or ambient receiving water quality; questionable quality control/quality assurance
practices; and varying seasonal conditions. The lack of a site-specific objective for a priority
pollutant shall not be considered insufficient data.
When implementing the provisions of this Policy, the RWQCB shall ensure that criteria/objectives
are properly adjusted for hardness or pH, if applicable, using the hardness or pH values for the
receiving water, and that translators are appropriately applied (in accordance with section 1.4.1),
if applicable. The RWQCB shall also ensure that pollutant and flow data are expressed in the
appropriate forms and units for purposes of comparability and calculations.
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1.3

Determination of Priority Pollutants Requiring Water Quality-Based Effluent
Limitations

The RWQCB shall conduct the analysis in this section for each priority pollutant with an
applicable criterion or objective, excluding priority pollutants for which a Total Maximum Daily
Load (TMDL) has been developed, to determine if a water quality-based effluent limitation is
required in the discharger’s permit. It is the discharger’s responsibility to provide all information
requested by the RWQCB for use in the analysis. The RWQCB shall use all available, valid,
relevant, representative information, as described in section 1.2, to determine whether a discharge
may: (1) cause, (2) have a reasonable potential to cause, or (3) contribute to an excursion above
any applicable priority pollutant criterion or objective. If the following analysis (which is depicted
as a flowchart in Appendix 2) indicates that a limitation for a pollutant is required, the RWQCB
shall establish the limitation in accordance with section 1.4.
Step 1: Identify applicable water quality criteria and objectives for priority pollutants as described
in section 1.1. Determine the lowest (most stringent) water quality criterion or objective for the
pollutant applicable to the receiving water (C). Adjust the criterion or objective, if applicable, as
described in section 1.2. If it is necessary to express a dissolved metal or selenium
criterion/objective as total recoverable and a site-specific translator has not yet been developed, as
described in section 1.4.1, the RWQCB shall use the applicable U.S. EPA conversion factor
(Appendix 3).
Step 2: Identify all effluent data for the pollutant as described in section 1.2 and proceed with
Step 3. If effluent data are unavailable or insufficient, proceed with Step 5.
Step 3: Determine the observed maximum pollutant concentration for the effluent (MEC). If the
pollutant was not detected in any of the effluent samples and any of the reported detection limits
are below the C, use the lowest detection limit as the MEC and proceed with Step 4. If the
pollutant was not detected in any of the effluent samples and all of the reported detection limits
are greater than or equal to the C value, proceed with Step 5.
Step 4: Adjust the MEC from Step 3, if applicable, as described in section 1.2. Compare the
MEC from Step 3 or the adjusted MEC to the C from Step 1. If the MEC is greater than or equal
to the C, an effluent limitation is required and the analysis for the subject pollutant is complete. If
the MEC is less than the C, proceed with Step 5.
Step 5: Determine the observed maximum ambient background concentration for the pollutant
(B) as described in section 1.4.3.1 and proceed with Step 6. If B data are unavailable or
insufficient, proceed with Step 7.
Step 6: Adjust the B from Step 5, if applicable, as described in section 1.2. Compare the B from
Step 5 or the adjusted B to the C from Step 1. If the B is greater than the C, an effluent limitation
is required and the analysis for the subject pollutant is complete. If the B is less than or equal to
the C, proceed with Step 7.

4

Step 7: Review other information available to determine if a water quality-based effluent
limitation is required, notwithstanding the above analysis in Steps 1 through 6, to protect
beneficial uses.
Information that may be used includes: the facility type, the discharge type, solids loading
analysis, lack of dilution, history of compliance problems, potential toxic impact of discharge, fish
tissue residue data, water quality and beneficial uses of the receiving water, CWA 303(d) listing
for the pollutant, the presence of endangered or threatened species or critical habitat, and other
information. If data or other information is unavailable or insufficient to determine if a water
quality-based effluent limitation is required, proceed with Step 8.
Step 8: If data are unavailable or insufficient to conduct the above analysis for the pollutant, or if
all reported detection limits of the pollutant in the effluent are greater than or equal to the C
value, the RWQCB shall establish interim requirements, in accordance with section 2.2.2, that
require additional monitoring for the pollutant in place of a water quality-based effluent limitation.
Upon completion of the required monitoring, the RWQCB shall use the gathered data to conduct
the analysis in Steps 1 through 7 above and determine if a water quality-based effluent limitation is
required.
The RWQCB shall require periodic monitoring (at least once prior to the issuance and reissuance
of a permit) for pollutants for which criteria or objectives apply and for which no effluent
limitations have been established; however, the RWQCB may choose to exempt low volume
discharges, determined to have no significant adverse impact on water quality, from this
monitoring requirement.
1.4 Calculation of Effluent Limitations
When a RWQCB determines, using the procedures described in section 1.3, that water
quality-based effluent limitations are necessary to control a priority pollutant in a discharge, the
permit shall contain effluent limitations developed using one or more of the following methods:
A. If a TMDL is in effect, assign a portion of the loading capacity of the receiving water to each
identified priority pollutant source of waste, point and nonpoint, based on the TMDL (see
Appendix 6);
B. Use the following procedure based on a steady-state model:
Step 1: For each priority pollutant identified in section 1.3, identify the applicable water
quality criteria/objectives for the pollutant as described in section 1.1. Adjust the criterion or
objective, if applicable, as described in section 1.2. If it is necessary to express a dissolved
metal or selenium criterion/objective as total recoverable and a site-specific translator has not
yet been developed, as described in section 1.4.1, the RWQCB shall use the applicable
U.S. EPA conversion factor (Appendix 3). If data are insufficient to calculate the effluent
limitation, the RWQCB shall establish interim requirements in accordance with section 2.2.2.
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Step 2: For each water quality criterion/objective, calculate the effluent concentration
allowance (ECA) using the following steady-state mass balance equation:
ECA = C + D (C - B)
ECA = C
where

C

=

D
B

=
=

when C > B, and
when C ≤ B,

the priority pollutant criterion/objective, adjusted (as described in
section 1.2), if necessary, for hardness, pH, and translators (as described
in section 1.4.1);
the dilution credit (as determined in section 1.4.2); and
the ambient background concentration. The ambient background
concentration shall be the observed maximum as determined in
accordance with section 1.4.3.1 with the exception that an ECA
calculated from a priority pollutant criterion/objective that is intended to
protect human health from carcinogenic effects shall use the ambient
background concentration as an arithmetic mean determined in
accordance with section 1.4.3.2.

The concentration units for C and B must be identical. Both C and B shall be expressed as
total recoverable, unless inappropriate. The dilution credit is unitless.
Step 3: For each ECA based on an aquatic life criterion/objective, determine the long-term
average discharge condition (LTA) by multiplying the ECA with a factor (multiplier) that
adjusts for effluent variability. The multiplier shall be calculated as described below, or shall
be found in Table 1. To use Table 1, the *coefficient of variation (CV) for the effluent
pollutant concentration data must first be calculated. If (a) the number of effluent data points
is less than ten, or (b) at least 80 percent of the data are reported as not detected, the CV shall
be set equal to 0.6. When calculating CV in this procedure, if an effluent data point is below
the detection limit for the pollutant in that sample, one-half of the detection limit shall be used
as a value in the calculations. Multipliers for acute and chronic criteria/objectives that
correspond to the CV can then be found in Table 1.
ECA Multipliers
ECA multiplieracute99

=

ECA multiplierchronic99 =
Where

σ
σ
2
σ
σ4
2
σ4
z

=
=
=
=
=
=

2
e(0.5σ - zσ)
2
e(0.5σ4 - zσ4)

*standard deviation
2
0.5
[ln(CV + 1)]
2
ln(CV + 1)
2
0.5
[ln(CV /4 + 1)]
2
ln(CV /4 + 1)
th
2.326 for 99 percentile probability basis
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Table 1. Effluent Concentration Allowance (ECA) Multipliers for
Calculating Long-Term Averages (LTAs)
Acute Multiplier

Chronic Multiplier

(CV)

99th
Percentile
Occurrence Probability

99th
Percentile
Occurrence Probability

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

0.797
0.643
0.527
0.440
0.373
0.321
0.281
0.249
0.224
0.204
0.187
0.174
0.162
0.153
0.144
0.137
0.131
0.126
0.121
0.117
0.113
0.110
0.107
0.104
0.102
0.100
0.098
0.096
0.094
0.093
0.091
0.090
0.089
0.088
0.087
0.086
0.085
0.084
0.083
0.082

0.891
0.797
0.715
0.643
0.581
0.527
0.481
0.440
0.404
0.373
0.345
0.321
0.300
0.281
0.264
0.249
0.236
0.224
0.214
0.204
0.195
0.187
0.180
0.174
0.168
0.162
0.157
0.153
0.148
0.144
0.141
0.137
0.134
0.131
0.128
0.126
0.123
0.121
0.119
0.117

Coefficient
of
Variation
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LTA Equations
LTAacute =

ECAacute * ECA multiplieracute99 (from Table 1 or as calculated above)

LTAchronic = ECAchronic * ECA multiplierchronic99 (from Table 1 or as calculated above)
Step 4: Select the lowest (most limiting) of the LTAs for the pollutant derived in Step 3.
Step 5: Calculate water quality-based effluent limitations (an *average monthly effluent
limitation, AMEL, and a *maximum daily effluent limitation, MDEL) by multiplying the most
limiting LTA (as selected in Step 4) with a factor (multiplier) that adjusts for the averaging
periods and exceedance frequencies of the criteria/objectives and the effluent limitations, and
the effluent monitoring frequency as follows:
AMELaquatic life
MDELaquatic life

=
=

LTA * AMEL multiplier95 (from Table 2 or as calculated below)
LTA * MDEL multiplier99 (from Table 2 or as calculated below)

The AMEL and MDEL multipliers shall be calculated as described below, or shall be found in
Table 2 using the previously calculated CV and the monthly sampling frequency (n) of the
pollutant in the effluent. If the sampling frequency is four times a month or less, n shall be set
equal to 4. For this method only, maximum daily effluent limitations shall be used for
publicly-owned treatment works (POTWs) in place of average weekly limitations.
AMEL and MDEL Multipliers
AMEL multiplier95
Where

=
σn
2

σn
z
n
MDEL multiplier99
Where

σ
2
σ
z

=

2
e(zσn – 0.5σn )
2

0.5

=
=
=

[ln(CV /n + 1)]
2
ln(CV /n + 1)
th
1.645 for 95 percentile probability basis
number of samples per month

=

2
e(zσ – 0.5σ )

=
=
=

[ln(CV2 + 1)]0.5
2
ln(CV + 1)
th
2.326 for 99 percentile probability basis

Step 6: For the applicable human health criterion/objective, set the AMEL equal to the ECA
(from Step 2).
AMELhuman health

=

ECA

To calculate the MDEL for a human health criterion/objective, multiply the ECA by the ratio
of the MDEL multiplier to the AMEL multiplier.
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Table 2. Long-Term Average (LTA) Multipliers for Calculating Effluent
Limitations
MDEL Multiplier
Coefficient
of
Variation

99th Percentile
Occurrence
Probability

(CV)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0

1.25
1.55
1.90
2.27
2.68
3.11
3.56
4.01
4.46
4.90
5.34
5.76
6.17
6.56
6.93
7.29
7.63
7.95
8.26
8.55

AMEL Multiplier
95th Percentile
Occurrence Probability

MDEL/AMEL Multiplier
MDEL = 99th Percentile
AMEL = 95th Percentile
Occurrence Probability

n=4

n=8

n = 30

n=4

n=8

n = 30

1.08
1.17
1.26
1.36
1.45
1.55
1.65
1.75
1.85
1.95
2.04
2.13
2.23
2.31
2.40
2.48
2.56
2.64
2.71
2.78

1.06
1.12
1.18
1.25
1.31
1.38
1.45
1.52
1.59
1.66
1.73
1.80
1.87
1.94
2.00
2.07
2.14
2.20
2.27
2.33

1.03
1.06
1.09
1.12
1.16
1.19
1.22
1.26
1.29
1.33
1.36
1.39
1.43
1.47
1.50
1.54
1.57
1.61
1.64
1.68

1.16
1.33
1.50
1.67
1.84
2.01
2.16
2.29
2.41
2.52
2.62
2.70
2.77
2.83
2.89
2.93
2.98
3.01
3.05
3.07

1.18
1.39
1.60
1.82
2.04
2.25
2.45
2.64
2.81
2.96
3.09
3.20
3.30
3.39
3.46
3.52
3.57
3.61
3.65
3.67

1.22
1.46
1.74
2.02
2.32
2.62
2.91
3.19
3.45
3.70
3.93
4.13
4.31
4.47
4.62
4.74
4.85
4.94
5.02
5.09

Notes:
n = monthly sampling frequency of the effluent concentration data.
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Table 2 continued.

MDEL Multiplier
Coefficient
of
Variation

99th Percentile
Occurrence
Probability

(CV)

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0

8.83
9.09
9.34
9.58
9.81
10.0
10.2
10.4
10.6
10.8
11.0
11.1
11.3
11.4
11.6
11.7
11.8
11.9
12.1
12.16

AMEL Multiplier
95th Percentile
Occurrence Probability

MDEL/AMEL Multiplier
MDEL = 99th Percentile
AMEL = 95th Percentile
Occurrence Probability

n=4

n=8

n = 30

n=4

n=8

n = 30

2.85
2.91
2.97
3.03
3.08
3.13
3.18
3.23
3.27
3.31
3.35
3.38
3.42
3.45
3.48
3.51
3.53
3.56
3.58
3.60

2.39
2.45
2.50
2.56
2.61
2.67
2.72
2.77
2.82
2.86
2.91
2.95
2.99
3.03
3.07
3.10
3.14
3.17
3.21
3.24

1.72
1.75
1.79
1.82
1.86
1.90
1.93
1.97
2.00
2.04
2.07
2.11
2.14
2.17
2.21
2.24
2.27
2.30
2.34
2.37

3.10
3.12
3.15
3.17
3.18
3.20
3.22
3.23
3.25
3.26
3.27
3.29
3.30
3.31
3.32
3.33
3.34
3.35
3.36
3.37

3.70
3.72
3.73
3.74
3.75
3.76
3.76
3.77
3.77
3.77
3.77
3.77
3.77
3.77
3.77
3.76
3.76
3.76
3.76
3.76

5.14
5.19
5.22
5.25
5.27
5.29
5.30
5.30
5.30
5.30
5.29
5.28
5.27
5.25
5.24
5.22
5.20
5.18
5.16
5.14

Notes:
n = monthly sampling frequency of the effluent concentration data.

10

MDEL/AMEL multiplier = MDEL multiplier99 ÷ AMEL multiplier95
MDELhuman health

=

ECA * MDEL/AMEL multiplier

Step 7: Identify the lower of (1) the AMEL and MDEL calculated based on the aquatic life
criteria/objectives, and (2) the AMEL and MDEL calculated based on the human health
criterion/objective.
C. Apply a *dynamic model, approved by the RWQCB, where sufficient effluent and receiving
water data exist; or
D. Establish effluent limitations that consider intake water pollutants according to section 1.4.4.
The RWQCB shall impose more restrictive water quality-based effluent limitations (e.g.,
discharge prohibitions established in accordance with Water Code Section 13243) where
7
necessary for the protection of beneficial uses or where otherwise required by law. Seasonal
effluent limitations may be established, where appropriate (such as in applying translators and
mixing zones/dilution credits). Any significant change in effluent quantity or quality shall be cause
for reevaluation of effluent limitations.
Regardless of which method is used for deriving water quality-based effluent limitations, the
calculated water quality-based effluent limitations shall be compared to the technology-based
effluent limitations for the pollutant, and the most protective of the two types of limitations shall
be included in the permit.
Effluent limitations shall apply to the total effluent of a waste discharge at the end-of-pipe, except
in the rare situations where it is impractical or infeasible (e.g., where the final discharge point is
inaccessible, or the pollutants are so diluted by cooling water as to make monitoring impractical,
or interferences among pollutants make analysis infeasible). In these cases, some effluent
limitations and monitoring requirements for the discharge may be modified to apply to internal
waste streams instead, provided that the permit fact sheet fully states the circumstances for
allowing this to occur and the permit also contains the unmodified effluent limitations (see
40 CFR 122.45(h), revised as of July 1, 1996).
For pollutants that are so diluted by cooling water as to make monitoring impractical,
effluent limitations for internal waste streams shall be based on the same averaging periods as the
unmodified effluent limitations and shall be calculated as follows:

7

For example, to implement the State and federal antidegradation policies, and the federal antibacksliding requirements.
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IL
IL

=
=

where IL
EL
CC
CF
IF
EF

EL + (EL - CC) * CF/IF
EL + (EL - CC) * (EF - IF)/IF
=
=
=
=

the limitation for the internal waste stream;
the unmodified effluent limitation;
the concentration of the pollutant in the cooling water;
the cooling water flow, which is equal to the effluent flow minus the internal
waste stream flow;
= the internal waste stream flow; and
= the effluent flow.

These equations do not apply when intake water credits (as described in section 1.4.4) are being
provided.
1.4.1 Translators for Metals and Selenium
To derive total recoverable effluent limitations for aquatic life metals and selenium
criteria/objectives that are expressed in the dissolved form, a translator first must be applied to the
criterion/objective to express it as total recoverable. The translator shall be the U.S. EPA
conversion factor (see Appendix 3) that applies to the dissolved aquatic life metals criterion as
specified in the CTR (i.e., the dissolved criterion/objective would be divided by the applicable
U.S. EPA conversion factor to calculate a total recoverable criterion) unless:
A. the discharger, in the permit application, (1) commits to (a) completing a defensible
site-specific translator study and (b) proposing a dissolved to total recoverable translator to
the RWQCB, and (2) describes the method(s) to be used in developing the translator; and
B. the discharger, within a time period specified by the RWQCB not exceeding two years from
the date of issuance/reissuance of the permit, submits to the RWQCB (1) the proposed
translator, and (2) all data and calculations related to its derivation.
Site-specific translators can be developed from field data by either direct determination of the
fraction dissolved, or by development of a site-specific partition coefficient that relates the
fraction dissolved to ambient background conditions such as pH, suspended load, or organic
carbon. The fraction of metal that is dissolved in a water body can vary depending on when and
where measurements are taken. A site-specific translator must (1) account for spatial and/or
seasonal variability in areas of the water body that are affected by the discharger’s effluent and (2)
protect against toxic effects during critical conditions. The translator shall be derived using the
th
*median of data for translation of chronic criteria and the *90 percentile of observed data for
translation of acute criteria. If systematic seasonal variation in the translator is demonstrated,
seasonal effluent limitations may be justified. If a spatial gradient in the translator is
demonstrated, the highest translator value should be used unless the permit allows for a mixing
zone (in accordance with section 1.4.2), in which case measurements should be taken outside the
mixing zone. The site-specific study plan (including sampling design) must be approved by the
RWQCB, after consultation with the California Department of Fish and Game, prior to
conducting the study. Translator studies may be conducted by one or more dischargers
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discharging to the same receiving water body, as described in the permit application, subject to
approval by the RWQCB. The planning and undertaking of the study may follow the guidelines
presented in Appendix 5, as applicable.
Alternatively, the RWQCB may consider applying a previously approved site-specific translator or
translator based on a study completed prior to the adoption of this Policy if the RWQCB believes
the translator adequately reflects existing conditions (including spatial and/or seasonal variability)
in the areas of the water body affected by the discharger’s effluent.
While a translator study is being conducted, a final effluent limitation based on the applicable U.S.
EPA conversion factor shall be included in the provisions of the permit and interim requirements
shall be established (in accordance with section 2.2.2). An interim deadline to submit the results
of the study shall be specified by the RWQCB, and shall not exceed two years from the date of
issuance/reissuance of the permit. Once the translator is developed by the discharger(s) and
approved by the RWQCB, the RWQCB shall reopen the permit and a new effluent limitation shall
be calculated using a method described in section 1.4 after adjusting the dissolved metal or
selenium criterion/objective by dividing it by the translator. In the event a translator study is not
completed within the specified time, the U.S. EPA conversion factor-based effluent limitation in
the provisions of the permit shall become effective as a default limitation.
1.4.2 Mixing Zones and Dilution Credits
With the exception of effluent limitations derived from TMDLs, in establishing and determining
compliance with effluent limitations for applicable human health, acute aquatic life, or chronic
aquatic life priority pollutant criteria/objectives or the toxicity objective for aquatic life protection
in a RWQCB basin plan, the RWQCB may grant *mixing zones and *dilution credits to
dischargers in accordance with the provisions of this section. To the extent permitted by
applicable law, mixing zones may be considered for TMDL-derived effluent limitations. Effluent
limitations based on a TMDL shall meet the mixing zone conditions specified in section 1.4.2.2.A.
The applicable priority pollutant criteria and objectives are to be met throughout a water body
except within any mixing zone granted by a RWQCB. The allowance of mixing zones is
discretionary and shall be determined on a discharge-by-discharge basis. A RWQCB may
consider allowing mixing zones and dilution credits only for discharges with a physically
identifiable point of discharge that are regulated through an NPDES permit issued by the
RWQCB.
1.4.2.1 Dilution Credits
The dilution credit, D, is a numerical value associated with the mixing zone that accounts for the
receiving water entrained into the discharge. The dilution credit is a value used in the calculation
of effluent limitations (described in section 1.4). Dilution credits may be limited or denied on a
pollutant-by-pollutant basis, which may result in a dilution credit for all, some, or no priority
pollutants in a discharge.

13

Before establishing a mixing zone and a dilution credit for a discharge, it must first be determined
if, and how much (if any), receiving water is available to dilute the discharge. In determining the
appropriate available receiving water flow, the RWQCBs may take into account actual and
seasonal variations of the receiving water and the effluent. For example, a RWQCB may prohibit
mixing zones during seasonal low flows and allow them during seasonal high flows. However, for
year-round mixing zones, the mixing zone and dilution credit shall be determined using the
parameters specified in Table 3.
Table 3. Effluent and Receiving Water Flows for Calculating Dilution Ratios
In calculating a dilution
ratio for:
Acute aquatic life
criteria/objectives
Chronic aquatic life
criteria/objectives

Use the critical
receiving water flow8 of:
*1Q10

*7Q10

Use the discharged effluent flow
of:
*maximum daily flow during period
of discharge
*four-day average of daily maximum
flows during period of discharge

Chronic toxicity objective for
9
aquatic life
Human health criteria/objectives

*harmonic mean

*long-term arithmetic mean flow
during period of discharge

The approach to making a mixing zone determination also depends on whether a discharge is
*completely-mixed or *incompletely-mixed with the receiving water as discussed below.
Completely-Mixed Discharges
For completely-mixed discharges, as determined by the RWQCB and based on information
provided by the discharger, the amount of receiving water available to dilute the effluent shall be
determined by calculating the *dilution ratio (i.e., the critical receiving water flow divided by the
effluent flow) using the appropriate flows in Table 3. In no case shall the RWQCB grant a
dilution credit that is greater than the calculated dilution ratio. The dilution credit may be set
equal to the dilution ratio only if the site-specific conditions concerning the discharge and the
receiving water do not indicate that a smaller dilution credit is necessary to protect beneficial uses
and meet the conditions of this Policy. If, however, dilution ratios that are calculated using the
Table 3 parameters are inappropriate for use due to site-specific issues, the mixing zone and
dilution credit shall be determined using site-specific information and procedures detailed for
incompletely-mixed discharges.

8

9

U.S. EPA’s *biologically-based receiving water flows may be used in place of these critical receiving water flows
where sufficient data are available.
These objectives are included in RWQCB basin plans and may address both chronic and acute toxicity to aquatic life.
The flows in Table 3 apply to the chronic component of the objective.
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Incompletely-Mixed Discharges
Dilution credits and mixing zones for incompletely-mixed discharges shall be considered by the
RWQCB only after the discharger has completed an independent mixing zone study and
demonstrated to the satisfaction of the RWQCB that a dilution credit is appropriate. Mixing zone
studies may include, but are not limited to, tracer studies, dye studies, modelling studies, and
monitoring upstream and downstream of the discharge that characterize the extent of actual
dilution. These studies may be conducted in accordance with the procedures outlined in
Appendix 5.
1.4.2.2 Mixing Zone Conditions
A mixing zone shall be as small as practicable. The following conditions must be met in allowing
a mixing zone:
A. A mixing zone shall not:
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)

compromise the integrity of the entire water body;
cause *acutely toxic conditions to aquatic life passing through the mixing zone;
restrict the passage of aquatic life;
adversely impact biologically sensitive or critical habitats, including, but not limited to,
habitat of species listed under federal or State endangered species laws;
produce undesirable or nuisance aquatic life;
result in floating debris, oil, or scum;
produce objectionable color, odor, taste, or turbidity;
cause *objectionable bottom deposits;
cause nuisance;
dominate the receiving water body or overlap a mixing zone from different outfalls; or
be allowed at or near any drinking water intake. A mixing zone is not a *source of
drinking water. To the extent of any conflict between this determination and the
Sources of Drinking Water Policy (SWRCB Resolution No. 88-63), this determination
supersedes the provisions of that policy.

B. The RWQCB shall deny or significantly limit a mixing zone and dilution credit as necessary to
protect beneficial uses, meet the conditions of this Policy, or comply with other regulatory
requirements. Such situations may exist based upon the quality of the discharge, hydraulics of
the water body, or the overall discharge environment (including water column chemistry,
organism health, and potential for bioaccumulation). For example, in determining the extent
of or whether to allow a mixing zone and dilution credit, the RWQCB shall consider the
presence of pollutants in the discharge that are *carcinogenic, *mutagenic, *teratogenic,
*persistent, *bioaccumulative, or attractive to aquatic organisms. In another example, the
RWQCB also shall consider, if necessary to protect the beneficial uses, the level of flushing in
water bodies such as lakes, reservoirs, enclosed bays, estuaries, or other water body types
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where pollutants may not be readily flushed through the system. In the case of multiple
mixing zones, proximity to other outfalls shall be carefully considered to protect the beneficial
uses.
If a RWQCB allows a mixing zone and dilution credit, the permit shall specify the method by
which the mixing zone was derived, the dilution credit granted, and the point(s) in the
receiving water where the applicable criteria/objectives must be met. The application for the
permit shall include, to the extent feasible, the information needed by the RWQCB to make a
determination on allowing a mixing zone, including the calculations for deriving the
appropriate receiving water and effluent flows, and/or the results of a mixing zone study. If
the results of the mixing zone study are unavailable by the time of permit issuance/reissuance,
the RWQCB may establish interim requirements in accordance with section 2.2.2.
1.4.3 Ambient Background Concentrations
Ambient background concentration, B, of a priority pollutant in the receiving water body shall be
calculated on a pollutant-by-pollutant basis and on a discharge-by-discharge or water body-bywater body basis at the RWQCB’s discretion. The ambient background concentration shall be the
observed maximum ambient water column concentration in accordance with section 1.4.3.1 or the
*arithmetic mean of observed ambient water concentrations in accordance with section 1.4.3.2
where these sections are specifically referenced in this Policy (i.e., sections 1.3 and 1.4).
1.4.3.1 Ambient Background Concentration as an Observed Maximum
Step 1: Identify all available, applicable ambient background data for the pollutant in accordance
with section 1.2. If possible, preference should be given to ambient water column concentrations
measured immediately upstream or near the discharge, but not within an allowed mixing zone for
the discharge. The RWQCB shall have discretion to consider if any samples are invalid for use as
applicable data due to evidence that the sample has been erroneously reported or the sample is not
representative of the ambient receiving water column that will mix with the discharge. For
example, the RWQCB shall have discretion to consider samples to be invalid that have been taken
during peak flows of significant storm events.
Step 2: If all samples are below the reported detection limits, the ambient background
concentration shall be set equal to the lowest of the individual reported detection limits. If any
sample is reported with a detected concentration, as either measured or estimated by the
laboratory, the ambient background concentration shall be set equal to the maximum of the
individual reported measured or estimated concentrations.
1.4.3.2 Ambient Background Concentration as an Arithmetic Mean
Step 1: Identify all available, applicable ambient background data for the pollutant in accordance
with section 1.2. If possible, preference should be given to ambient water column concentrations
measured immediately upstream or near the discharge, but not within an allowed mixing zone for
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the discharge. The RWQCB shall have discretion to consider if any samples are invalid for use as
applicable data due to evidence that the sample has been erroneously reported or the sample is not
representative of the ambient receiving water column that will mix with the discharge.
Step 2: If all samples are below the reported detection limits, the ambient background
concentration shall be set equal to the lowest of the individual reported detection limits. If any
sample is reported with a detected concentration, as either measured or estimated by the
laboratory, the ambient background concentration shall be set equal to the arithmetic mean of the
individual reported measured or estimated concentrations. The arithmetic mean shall be
calculated using the reported detection limits for samples that are reported below detection limits.
1.4.4 Intake Water Credits
A RWQCB may consider priority pollutants in intake water on a pollutant-by-pollutant and
discharge-by-discharge basis when establishing water quality-based effluent limitations, provided
that the discharger has demonstrated to the satisfaction of the RWQCB that the following
conditions are met:
(1)

The observed maximum ambient background concentration, as determined in
section 1.4.3.1, and the intake water concentration of the pollutant exceed the most
stringent applicable criterion/objective for that pollutant;

(2)

The intake water credits provided are consistent with any TMDL applicable to the discharge
that has been approved by the RWQCB, SWRCB, and U.S. EPA;

(3)

The intake water is from the same water body as the receiving water body. The discharger
may demonstrate this condition by showing that:
(a)

the ambient background concentration of the pollutant in the receiving water,
excluding any amount of the pollutant in the facility’s discharge, is similar to that of
the intake water;

(b)

there is a direct hydrological connection between the intake and discharge points;

(c)

the water quality characteristics are similar in the intake and receiving waters; and

(d)

the intake water pollutant would have reached the vicinity of the discharge point in the
receiving water within a reasonable period of time and with the same effect had it not
been diverted by the discharger.

The RWQCB may also consider other factors when determining whether the intake water is
from the same water body as the receiving water body;
(4)

The facility does not alter the intake water pollutant chemically or physically in a manner
that adversely affects water quality and beneficial uses; and
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(5)

The timing and location of the discharge does not cause adverse effects on water quality and
beneficial uses that would not occur if the intake water pollutant had been left in the
receiving water body.

Where the above conditions are met, the RWQCB may establish effluent limitations allowing the
facility to discharge a mass and concentration of the intake water pollutant that is no greater than
the mass and concentration found in the facility’s intake water. A discharger may add mass of the
pollutant to its waste stream if an equal or greater mass is removed prior to discharge, so there is
no net addition of the pollutant in the discharge compared to the intake water. Where proper
operation and maintenance of a facility’s treatment system results in the removal of an intake
water pollutant, the RWQCB may establish limitations that reflect the lower mass and
concentration of the pollutant achieved by such treatment.
Where intake water for a facility is provided by a municipal water supply system and the supplier
provides treatment of the raw water that removes an intake water pollutant, the concentration of
the intake water pollutant shall be determined at the point where the water enters the water
supplier’s distribution system.
Where a facility discharges pollutants from multiple sources that originate from the receiving
water body and from other water bodies, the RWQCB may derive an effluent limitation reflecting
the flow-weighted amount of each source of the pollutant provided that adequate monitoring to
determine compliance can be established and is included in the permit. When calculating the flowweighted effluent limitation, the pollutant from the receiving water body shall be assumed to have
a concentration that is no greater than the concentration in the facility’s intake water; the same
pollutant from other sources shall be assumed to have a concentration that is no greater than the
most stringent applicable criterion/objective.
The permit shall specify how compliance with mass- and concentration-based limitations for the
intake water pollutant will be assessed. This may be done by basing the effluent limitation on
ambient background concentration data. Alternatively, the RWQCB may determine compliance
by simultaneously monitoring the pollutant concentrations in the intake water and in the effluent.
This monitoring may be supplemented by monitoring internal waste streams or by a RWQCB
evaluation of the use of *best management practices.
2. DETERMINING COMPLIANCE WITH PRIORITY POLLUTANT
CRITERIA/OBJECTIVES AND WATER QUALITY-BASED EFFLUENT
LIMITATIONS FOR PRIORITY POLLUTANT CRITERIA/OBJECTIVES
Compliance with priority pollutant criteria/objectives and water quality-based effluent limitations
established pursuant to section 1 shall be determined according to the following provisions for (1)
compliance schedules (section 2.1), (2) interim requirements (section 2.2), (3) monitoring
requirements (section 2.3), and (4) reporting requirements including compliance determinations
(section 2.4). In determining compliance with effluent limitations based on intake water credits,
only the monitoring requirements (section 2.3) and the reporting requirements (section 2.4) apply.
In determining compliance with effluent limitations derived from TMDLs, only the compliance
schedule provisions (section 2.1) apply.
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2.1 Compliance Schedules
Based on an *existing discharger’s request and demonstration that it is *infeasible for the
10
discharger to achieve immediate compliance with a CTR criterion , or with an effluent limitation
based on a CTR criterion, the RWQCB may establish a compliance schedule in an NPDES permit.
Compliance schedules shall not be allowed in permits for *new dischargers.
A schedule of compliance shall include a series of required actions to be undertaken for the
purpose of achieving a CTR criterion and/or effluent limitations based on a CTR criterion. These
actions shall demonstrate reasonable progress toward the attainment of a CTR criterion and/or
effluent limitations. The compliance schedule shall include a schedule for completion that reflects
a realistic assessment of the shortest practicable time required to perform each task. The
compliance schedule shall contain a final compliance date based on the shortest practicable time
required to achieve compliance. The deadlines to complete each action in the compliance
schedule shall be specified in the NPDES permit and shall be accompanied by interim
requirements as described in section 2.2.1. When a compliance schedule exceeds one year from
the date of permit issuance, interim limitations with specific compliance dates (as described in
section 2.2.1) shall be included in the NPDES permit. If the final compliance date extends beyond
the permit term, the final compliance date and supporting explanation shall be included in the
permit findings.
The discharger shall submit to the RWQCB the following justification before compliance
schedules may be authorized in a permit: (a) documentation that diligent efforts have been made
to quantify pollutant levels in the discharge and the sources of the pollutant in the waste stream,
and the results of those efforts; (b) documentation of source control and/or pollution minimization
efforts currently underway or completed; (c) a proposed schedule for additional or future source
control measures, *pollutant minimization actions, or waste treatment (i.e., facility upgrades); and
(d) a demonstration that the proposed schedule is as short as practicable.
The schedule of compliance for point source dischargers in an NPDES permit shall be as short as
practicable but in no case exceed the following:
A. Up to five years from the date of permit issuance, reissuance, or modification to complete
actions (such as pollutant minimization or facility upgrades) necessary to comply with CTR
criterion-based effluent limitations that are derived with or without a TMDL. Such actions
shall include the development and adoption of a site-specific objective, if appropriate, as
provided in section 5.2.
B. Up to 15 years from the effective date of this Policy to develop and adopt a TMDL, and
accompanying Waste Load Allocations (WLAs) and Load Allocations (LAs), as described in
section 2.1.1, below.
In no case (unless an exception has been granted in accordance with section 5.3) shall a
compliance schedule for these dischargers exceed, from the effective date of this Policy:
(a) 10 years to establish and comply with CTR criterion-based effluent limitations; or (b) 20 years
10

CTR criteria, for purposes of this section, exclude NTR criteria.
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to develop and adopt a TMDL, and to establish and comply with WLAs derived from a TMDL
for a CTR criterion (i.e., up to 15 years to complete the TMDL and up to five years to comply
with a TMDL-derived effluent limitation).
2.1.1 TMDL-Based Compliance Schedule
The compliance schedule provisions for the development and adoption of a TMDL only apply
when: (a) the discharger requests and demonstrates that it is *infeasible for the discharger to
achieve immediate compliance with a CTR criterion, or with an effluent limitation based on a
CTR criterion; and (b) the discharger has made appropriate commitments to support and expedite
the development of the TMDL. In determining appropriate commitments, the RWQCB should
consider the discharge’s contribution to current loadings and the discharger’s ability to participate
in TMDL development.
For *bioaccumulative priority pollutants for which the receiving water has been included on the
CWA Section 303(d) list, the RWQCB should consider whether the mass loading of the
bioaccumulative pollutant(s) should be limited to representative, current levels pending TMDL
development in order to implement the applicable water quality standard.
2.2 Interim Requirements
If a compliance schedule is allowed (in accordance with section 2.1) or a schedule is allowed to
collect and provide data needed to establish water quality-based effluent limitations for a CTR
criterion (in accordance with provisions in section 1), interim requirements shall be included in an
NPDES permit.
2.2.1 Interim Requirements Under a Compliance Schedule
If a compliance schedule is granted (in accordance with section 2.1), the RWQCB shall establish
interim requirements and dates for their achievement in the NPDES permit. If the compliance
schedule exceeds one year, the RWQCB shall establish interim numeric limitations for the priority
pollutant in the permit and may also impose interim requirements to control the pollutant, such as
*pollutant minimization and source control measures. Numeric interim limitations for the
pollutant must be based on current treatment facility performance or on existing permit
limitations, whichever is more stringent. If the existing permit limitations are more stringent, and
the discharger is not in compliance with those limitations, the noncompliance under the existing
permit must be addressed through appropriate enforcement action before the permit can be
reissued, unless antibacksliding provisions are met.
There shall be no more than one year between interim dates. The interim requirements shall state
that the discharger must notify the RWQCB, in writing, no later than 14 days following each
interim date, of its compliance or noncompliance with the interim requirements.
If the compliance schedule is within the term of the permit, the final effluent limitations shall be
included in the permit provisions. If the compliance schedule exceeds the length of the permit, the
final effluent limitations shall be included in the permit findings. In the latter case, the findings
shall include: (1) the water quality to be achieved; (2) the reason that a final water quality-based
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effluent limitation is not being incorporated into the permit as an enforceable limitation at this
time; (3) a statement that it is the intent of the RWQCB to include, in a subsequent permit
revision, the final water quality-based effluent limitation as an enforceable limitation (based either
on the CTR criterion directly or on future regulatory developments, such as TMDL or sitespecific objective development). The permit findings shall also state the appropriate enforcement
actions that may be taken by the RWQCB if interim limitations and requirements are not met.
2.2.2 Interim Requirements for Providing Data
The RWQCB may determine, based on a discharger’s request and/or a demonstration of
necessity, that it is appropriate to establish a schedule of interim requirements regarding the
implementation of a CTR criterion. Such interim schedules may be established based on a
consideration of time needed to collect sufficient data to: (1) determine whether effluent
limitations are needed (as described in section 1.3); and (2) calculate effluent limitations (as
described in section 1.4), including developing a site-specific translator (as described in
section 1.4.1) and conducting a mixing zone study (as described in section 1.4.2).
If a discharger makes a successful demonstration, as determined by the RWQCB, that available
data are insufficient, the permit provisions shall specify a schedule not to exceed three years from
11
the effective date of this Policy that contains interim requirements and dates for their
achievement. There shall be no more than one year between interim dates. The interim
requirements shall state that the discharger must notify the RWQCB, in writing, no later than
14 days following each interim date, of its compliance or noncompliance with the interim
requirements (or must submit a progress report, if applicable). Additional requirements that are
specific to two situations follow:
A. Insufficient Data to Determine if an Effluent Limitation for a CTR Criterion is Needed
The RWQCB shall not establish in the NPDES permit numeric interim limitations, and source
control or *pollutant minimization measures, for the pollutant, but shall instead require the
discharger to collect the needed data. These data requirements should be sufficient to
contribute to the data needs for both sections 1.3 and 1.4. When the needed data have been
provided in accordance with the interim requirements, the RWQCB shall determine, based on
the data and the section 1.3 procedure, if water quality-based effluent limitations are necessary
for the pollutant. If the RWQCB determines that effluent limitations are needed, the RWQCB
shall calculate them, reopen the permit, and include the calculated effluent limitations in the
permit provisions.
B. Insufficient Data to Calculate a Final Effluent Limitation for a CTR Criterion
The RWQCB shall establish in the NPDES permit numeric interim limitations, and may also
establish other interim requirements such as requiring the discharger to implement *pollutant
minimization and/or source control measures and participate in the activities necessary to
develop final effluent limitations. Numeric interim limitations for the pollutant must be based
on current treatment facility performance or on existing permit limitations, whichever is more
11

Note that the schedule to submit a translator for approval by the RWQCB is up to two years from the date of
issuance/reissuance of the permit (as described in section 1.4.1).
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stringent. If the existing permit limitations are more stringent, and the discharger is not in
compliance with those limitations, the noncompliance under the existing permit must be
addressed through appropriate enforcement action before the permit can be reissued, unless
antibacksliding provisions are met.
Permit findings shall also state the appropriate enforcement actions that may be taken by the
RWQCB if interim limitations and requirements are not met. Except as provided in
section 1.4.1 (for a translator study), the permit provisions shall not include a final effluent
limitation, but the permit findings shall include: (1) the water quality to be achieved; (2) the
reason that a final water quality-based effluent limitation is not being incorporated into the
permit as an enforceable limitation at this time; (3) a statement that it is the intent of the
RWQCB to include the final water quality-based effluent limitation as an enforceable
limitation in a subsequent permit revision, and that the final water quality-based effluent
limitation will be based either on the water quality criterion or on future regulatory
developments; and (4) a schedule for development of a final water quality-based effluent
limitation. When interim requirements have been completed, the RWQCB shall calculate final
water quality-based effluent limitations for that pollutant based on the collected data, reopen
the permit, and include the final effluent limitations in the permit provisions. Once final
limitations become effective, the interim limitations will no longer apply.
2.3 Monitoring Requirements
The RWQCB shall require dischargers to conduct self-monitoring programs and shall clearly state
in all permits the objective and purpose of the monitoring. Furthermore, the RWQCB shall
determine, and specify under the monitoring and reporting requirements, the sampling parameters,
monitoring frequencies, locations, and analytical methods to be used. To evaluate compliance
with effluent limitations, effluent and ambient monitoring should occur within a brief enough
period to be able to evaluate the effect of the effluent on the ambient water quality. All data shall
be reported in accordance with section 2.4. Options for analytical methods are:
(1)

those methods listed in Appendix 4 and described in Tables 1A, 1B, 1C, 1D, and 1E of
40 CFR 136.3 (revised as of May 14, 1999); or alternate test procedures for individual
discharges that have been approved by the U.S. EPA Regional Administrator pursuant to
40 CFR 136.4 (a) through (c), inclusive, and 40 CFR 136.5 (a) through (d), inclusive
(revised as of May 14, 1999); or

(2)

where no methods are specified for a given pollutant in the tables described in
(1) above, methods approved by the SWRCB or RWQCB.

Laboratories analyzing monitoring samples shall be certified by the Department of Health
Services, in accordance with the provision of Water Code Section 13176, and must include
quality assurance/quality control data with their reports.
Dischargers are also encouraged to submit monitoring data in electronic formats approved by the
SWRCB or RWQCB.
Furthermore, it is the policy of the SWRCB that individual permit monitoring complement and be
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coordinated with water body, watershed, and regional monitoring programs to the extent
practicable.
2.4

Reporting Requirements

The discharger shall submit to the RWQCB reports necessary to determine compliance with
effluent limitations for priority pollutants in permits. The reports shall comply with the
requirements of sections 2.4.1 through 2.4.4.
2.4.1 Reporting Levels
The RWQCB shall require in the permit that the discharger shall report with each sample result:
1.

The applicable *Minimum Level (ML) (selected from Appendix 4 in accordance with
section 2.4.2 or established in accordance with section 2.4.3); this ML is the “reported ML”;
and

2.

The laboratory’s current *Method Detection Limit (MDL), as determined by the procedure
found in 40 CFR 136 (revised as of May 14, 1999).
2.4.2 Selection and Use of Appropriate ML Value

ML Selection: When there is more than one ML value for a given substance, the RWQCB shall
cite for inclusion in the permit all ML values, and their associated analytical methods, listed in
Appendix 4 that are below the calculated effluent limitation. The discharger may select any one of
those cited analytical methods for compliance determination. If no ML value is below the effluent
limitation, then the RWQCB shall select the lowest ML value, and its associated analytical
method, listed in Appendix 4 for inclusion in the permit.
ML Usage: The ML value in Appendix 4 represents the lowest quantifiable concentration in a
sample based on the proper application of all method-based analytical procedures and the absence
of any matrix interferences. Assuming that all method-specific analytical steps are followed, the
ML value will also represent, after the appropriate application of method-specific factors, the
lowest standard in the calibration curve for that specific analytical technique. Common analytical
practices sometimes require different treatment of the sample relative to calibration standards.
Some examples are given below:
Most Common
Substance or Grouping Method-Specified Treatment
Method-Specific Factor(s)
Volatile organic
No differential treatment
1
Semi-Volatile organic Samples concentrated by extraction
1000
Metals
Samples diluted or concentrated
½, 2, and 4
Pesticides
Samples concentrated by extraction
100
Other factors may be applied to the ML depending on the specific sample preparation steps
employed. For example, the treatment typically applied in cases where there are matrix-effects is
to dilute the sample or sample aliquot by a factor of ten. In such cases, this additional factor must
be applied in the computation of the reporting limit. Application of such factors will alter the
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reported ML (as described in section 2.4.1).
Dischargers are to instruct laboratories to establish calibration standards so that the ML value (or
its equivalent if there is differential treatment of samples relative to calibration standards) is the
lowest calibration standard. At no time is the discharger to use analytical data derived from
extrapolation beyond the lowest point of the calibration curve. The discharger’s laboratory(ies)
may, as allowed for by the rules governing alterations to ML values in section 2.4.3 below,
employ a calibration standard lower than the ML value in Appendix 4.
2.4.3

Deviation from MLs Listed in Appendix 4

The RWQCB, in consultation with the SWRCB’s Quality Assurance Program, shall establish an
ML that is not contained in Appendix 4 to be included in the discharger’s permit in any of the
following situations:
1.

When the pollutant under consideration is not included in Appendix 4.

2.

When the discharger and the RWQCB agree to include in the permit a test method that is
more sensitive than those specified in 40 CFR 136 (revised as of May 14, 1999).

3.

When a discharger agrees to use an ML that is lower than those listed in Appendix 4.

4.

When a discharger demonstrates that the calibration standard matrix is sufficiently different
from that used to establish the ML in Appendix 4 and proposes an appropriate ML for their
matrix.

5.

When the discharger uses a method whose quantification practices are not consistent with
the definition of an ML. Examples of such methods are the U.S. EPA-approved method
1613 for dioxins and furans, method 1624 for volatile organic substances, and method 1625
for semi-volatile organic substances. In such cases, the discharger, the RWQCB, and the
SWRCB shall agree on a lowest quantifiable limit and that limit will substitute for the ML
for reporting and compliance determination purposes.
2.4.4

Reporting Protocols

The discharger shall report the results of analytical determinations for the presence of chemical
constituents in a sample using the following reporting protocols:
1.

Sample results greater than or equal to the reported ML shall be reported as measured by the
laboratory (i.e., the measured chemical concentration in the sample).

2.

Sample results less than the reported ML, but greater than or equal to the laboratory’s MDL,
shall be reported as “Detected, but Not Quantified,” or DNQ. The *estimated chemical
concentration of the sample shall also be reported.
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For the purposes of data collection, the laboratory shall write the estimated chemical
concentration next to DNQ as well as the words “Estimated Concentration” (may be
shortened to “Est. Conc.”). The laboratory may, if such information is available, include
numerical estimates of the data quality for the reported result. Numerical estimates of data
quality may be percent accuracy (+ a percentage of the reported value), numerical ranges
(low to high), or any other means considered appropriate by the laboratory.
3.

Sample results less than the laboratory’s MDL shall be reported as “Not Detected,” or ND.
2.4.5 Compliance Determination

Compliance with effluent limitations shall be determined as follows:
1.

Dischargers shall be deemed out of compliance with an effluent limitation if the concentration
of the priority pollutant in the monitoring sample is greater than the effluent limitation and
greater than or equal to the reported ML.

2.

Dischargers shall be required to conduct a Pollutant Minimization Program (PMP) in
accordance with section 2.4.5.1 when there is evidence (e.g., sample results reported as DNQ
when the effluent limitation is less than the MDL, sample results from analytical methods
more sensitive than those methods included in the permit in accordance with sections 2.4.2
or 2.4.3 above, presence of whole effluent toxicity, health advisories for fish consumption,
results of benthic or aquatic organism tissue sampling) that the priority pollutant is present in
the effluent above an effluent limitation and either:
a.

A sample result is reported as DNQ and the effluent limitation is less than the reported
ML; or

b.

A sample result is reported as ND and the effluent limitation is less than the MDL.

RWQCBs may include special provisions in the permit to require the gathering of evidence to
determine whether the constituent of concern is present in the effluent at levels above a
calculated effluent limitation.
When determining compliance with an AMEL and more than one sample result is available in a
month, the discharger shall compute the arithmetic mean unless the data set contains one or more
reported determinations of DNQ or ND. In those cases, the discharger shall compute the median
in place of the arithmetic mean in accordance with the following procedure:
1.

The data set shall be ranked from low to high, reported ND determinations lowest, DNQ
determinations next, followed by quantified values (if any). The order of the individual ND
or DNQ determinations is unimportant.

2.

The median value of the data set shall be determined. If the data set has an odd number of
data points, then the median is the middle value. If the data set has an even number of data
points, then the median is the average of the two values around the middle unless one or both
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of the points are ND or DNQ, in which case the median value shall be the lower of the two
data points where DNQ is lower than a value and ND is lower than DNQ.
If a sample result, or the arithmetic mean or median of multiple sample results, is below the
reported ML, and there is evidence that the priority pollutant is present in the effluent above an
effluent limitation and the discharger conducts a PMP (as described in section 2.4.5.1), the
discharger shall not be deemed out of compliance.
2.4.5.1 Pollutant Minimization Program
The goal of the PMP shall be to reduce all potential sources of a priority pollutant(s) through
*pollutant minimization (control) strategies, including *pollution prevention measures as
12
appropriate , to maintain the effluent concentration at or below the water quality-based effluent
limitation. The RWQCB may consider cost-effectiveness when establishing the requirements of a
PMP. The program shall include, but not be limited to, the following actions and submittals
acceptable to the RWQCB:
1.

An annual review and semi-annual monitoring of potential sources of the reportable priority
pollutant(s), which may include fish tissue monitoring and other bio-uptake sampling;

2.

Quarterly monitoring for the reportable priority pollutant(s) in the influent to the wastewater
treatment system;

3.

Submittal of a control strategy designed to proceed toward the goal of maintaining
concentrations of the reportable priority pollutant(s) in the effluent at or below the effluent
limitation;

4.

Implementation of appropriate cost-effective control measures for the reportable priority
pollutant(s), consistent with the control strategy; and

5.

An annual status report that shall be sent to the RWQCB including:
a.

All PMP monitoring results for the previous year;

b.

A list of potential sources of the reportable priority pollutant(s);

c.

A summary of all actions undertaken pursuant to the control strategy; and

d.

A description of actions to be taken in the following year.

The permit shall contain a reopener clause authorizing modifications, or revocation and reissuance
of the permit, as a result of the detection of a reportable priority pollutant generated by special
conditions included in the permit. These special conditions in the permit may be, but are

12

Pollution prevention measures may be particularly appropriate for persistent bioaccumulative priority pollutants where
there is evidence that beneficial uses are being impacted.
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not limited to, fish tissue sampling, whole effluent toxicity tests, monitoring requirements on
internal waste stream(s), and monitoring for surrogate parameters. Additional requirements may
be included in the permit as a result of the special condition monitoring data.
The completion and implementation of a pollution prevention plan, required pursuant to Water
Code Section 13263.3(d), shall be considered to fulfill the PMP requirements of this section.
3. 2,3,7,8-TCDD EQUIVALENTS
The CTR includes criteria for 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). In addition
to this compound, there are many congeners of chlorinated dibenzodioxins (2,3,7,8-CDDs) and
chlorinated dibenzofurans (2,3,7,8-CDFs) that exhibit toxic effects similar to those of 2,3,7,8TCDD. The U.S. EPA has published toxic equivalency factors (TEFs) for 17 of the congeners.
The TEFs express the relative toxicities of the congeners compared to 2,3,7,8-TCDD (whose
TEF equals 1.0). In June 1997, participants in a World Health Organization (WHO) expert
meeting revised TEF values for 1,2,3,7,8-PentaCDD, OctaCDD, and OctaCDF. The current
TEFs for the 17 congeners, which include the three revised values, are shown in Table 4:
Table 4. Toxic Equivalency Factors (TEFs) for 2,3,7,8-TCDD Equivalents
Congener

TEF

2,3,7,8-TetraCDD

1

1,2,3,7,8-PentaCDD

1.0

1,2,3,4,7,8-HexaCDD

0.1

1,2,3,6,7,8-HexaCDD

0.1

1,2,3,7,8,9-HexaCDD

0.1

1,2,3,4,6,7,8-HeptaCDD

0.01

OctaCDD

0.0001

2,3,7,8-TetraCDF

0.1

1,2,3,7,8-PentaCDF

0.05

2,3,4,7,8-PentaCDF

0.5

1,2,3,4,7,8-HexaCDF

0.1

1,2,3,6,7,8-HexaCDF

0.1

1,2,3,7,8,9-HexaCDF

0.1

2,3,4,6,7,8-HexaCDF

0.1

1,2,3,4,6,7,8-HeptaCDF

0.01

1,2,3,4,7,8,9-HeptaCDF

0.01

OctaCDF
_________________

0.0001

TEF Reference: Van den Berg, M., et al. (22 additional authors). 1998. Toxic Equivalency Factors (TEFs) for PCBs,
PCDDs, PCDFs, for humans and wildlife. Environmental Health Perspectives 106(12):775-792.
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Whether or not an effluent limitation is required for 2,3,7,8-TCDD in accordance with section 1.3
of this Policy, each RWQCB shall require (as described below) major and minor POTW and
industrial dischargers in its region to conduct effluent monitoring for the 2,3,7,8-TCDD
congeners listed above. The purpose of the monitoring is to assess the presence and amounts of
the congeners being discharged to inland surface waters, enclosed bays, and estuaries for the
development of a strategy to control these chemicals in a future multi-media approach.
Within one year of the effective date of this Policy, each RWQCB shall either (1) amend the
NPDES permits, or (2) send a written request for the information pursuant to California Water
Code Section 13267 or 13383, for NPDES permittees in their respective regions, requiring, for a
period of three consecutive years from the date the permit is amended or the request is sent, that:
(1) each major POTW and major industrial discharger monitor its effluent for the presence of the
17 congeners once during dry weather and once during wet weather each of the three years; and
(2) each minor POTW and minor industrial discharger monitor its effluent for the presence of the
17 congeners once during dry weather and once during wet weather for one year during the threeyear period.
The RWQCB should coordinate this region-wide monitoring to provide data that are consistent
with the purpose of the provisions of this section to the extent possible. The RWQCB shall
encourage public and private dischargers, and local governments, to develop a coordinated,
cooperative regional monitoring program to gather this information.
The RWQCB shall require the discharger to report for each congener the analytical results of the
13
effluent monitoring, including the quantifiable limit and the MDL, and the measured or estimated
concentration. In addition, the RWQCB shall require the discharger to multiply each measured or
estimated congener concentration by its respective TEF value (presented above) and report the
sum of these values. This information shall be submitted to the RWQCB as part of the
discharger’s self-monitoring reports, in accordance with section 2.3. The RWQCB shall,
subsequently, submit the information to the SWRCB.
Based on the monitoring results, the RWQCB may, at its discretion, increase the monitoring
requirement (e.g., increase sampling frequency) to further investigate frequent or significant
detections of any congener. At the conclusion of the three-year monitoring period, the SWRCB
and RWQCBs will assess the data (a total of six samples each from major POTWs and industrial
dischargers, and a total of two samples each from minor POTWs and industrial dischargers), and
determine whether further monitoring is necessary.
4. TOXICITY CONTROL PROVISIONS
This section establishes minimum toxicity control requirements for implementing the narrative
toxicity objectives for aquatic life protection in RWQCB basin plans. These provisions are
intended to supplement basin plan requirements and do not supersede existing RWQCB toxicity
requirements.

13

As determined by the procedure found in section 2.4.3, number 5.
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Water Quality-Based Toxicity Control
A chronic toxicity effluent limitation is required in permits for all discharges that will cause, have
reasonable potential to cause, or contribute to chronic toxicity in receiving waters.
To determine compliance with the chronic aquatic life toxicity objective in a RWQCB basin plan,
or an effluent limitation based on the objective, the RWQCB shall require, in a permit or other
appropriate order, the use of short-term chronic toxicity tests. At least three test species with
approved test protocols shall be used to measure compliance with the toxicity objective. If
possible, the test species shall include a vertebrate, an invertebrate, and an aquatic plant. After a
screening period, monitoring may be reduced to the most sensitive species. Dilution and control
waters should be obtained from an area unaffected by the discharge in the receiving waters. For
rivers and streams, dilution water should be obtained immediately upstream of the wastewater
outfall. Standard dilution water can be used if the above sources exhibit toxicity or if approved by
the RWQCB. The sensitivity of the test organisms to a reference toxicant shall be determined
concurrently with each bioassay and reported with the test results.
The tests contained in Appendix II, "Chapter IV. Compliance With Toxicity Limitations and
Objectives", of the California Ocean Plan (amended March 20, 1997 and effective July 23, 1997)
are incorporated by reference and one or more of these tests shall be used to measure toxicity in
salt water. This incorporation-by-reference is prospective, including future changes to the
incorporated provisions as the changes take effect. One or more of the tests in Table 5 shall be
used to measure chronic toxicity in fresh water.
Table 5. Short-term Methods for Estimating Chronic Toxicity--Fresh Water
Test duration (days)

Species

Effect

fathead minnow
(Pimephales promelas)

larval survival;
growth

7

water flea (Ceriodaphnia dubia)

survival; number
of young

6 to 8

alga (Selenastrum capricornutum)

growth rate

4

Toxicity Test Reference: U.S. EPA. 1994. Short-term methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Third edition. U.S. EPA Environmental Monitoring Systems Laboratory,
Cincinnati, Ohio. EPA/600/4-91-002.

Toxicity Reduction Requirements
If a discharge causes or contributes to chronic toxicity in a receiving water body, a *toxicity
reduction evaluation (TRE) is required. Where multiple dischargers to the same water body are
required to conduct TREs, the TREs may be coordinated with the approval of the RWQCB. The
TRE shall include all reasonable steps to identify the source(s) of toxicity. Once the source of
toxicity is identified, the discharger shall take all reasonable steps necessary to eliminate toxicity.
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The following shall be incorporated into permits: (1) a requirement to conduct a TRE if repeated
tests reveal toxicity as a result of the waste discharge; (2) a provision requiring a discharger to
take all reasonable steps to control toxicity once the source of toxicity is identified; and (3) a
statement that failure to conduct required toxicity tests or a TRE within a designated period shall
result in the establishment of effluent limitations for chronic toxicity in a permit or appropriate
enforcement action.
5. SPECIAL PROVISIONS
The following sections include provisions that address certain discharges and factors that could
affect the application of other provisions in this Policy. They include: (1) nonpoint source
discharges (section 5.1); (2) site-specific objectives (section 5.2); and (3) exceptions to the Policy
provisions (section 5.3).
5.1 Nonpoint Source Discharges
It is the intent of the SWRCB, in adopting this Policy, that the implementation of the priority
pollutant criteria/objectives and other requirements of this Policy for nonpoint source discharges
shall be consistent with the State's “three-tiered approach” for nonpoint sources. The three tiers,
listed in order of increasing stringency, are:
Tier 1.

Self-determined implementation of management practices (such as BMPs).

Tier 2.

Regulatory-based encouragement of BMPs (through, e.g., WDR waivers conditioned
on BMP implementation or management agency agreements between the SWRCB
and/or RWQCBs and other agencies with authority to enforce BMPs).

Tier 3.

Effluent limitations and enforcement (through, e.g., WDRs, time schedule orders, cease
and desist orders, and cleanup and abatement orders).

The RWQCBs may select the appropriate tier, or combination of tiers, to address nonpoint source
discharges of priority pollutants. The SWRCB, in adopting this Policy, understands that nonpoint
source pollution control can best be achieved through the cooperative efforts of the dischargers,
other interested persons, and the SWRCB and RWQCBs.
5.2 Site-Specific Objectives
If a priority pollutant criterion or objective is inappropriate for a particular water body (i.e., it
does not protect the beneficial uses or, based on site-specific conditions, a less stringent standard
may be warranted), a water quality objective that differs from the applicable criterion or objective
may be developed for the site. A RWQCB may develop site-specific objectives whenever it
determines, in the exercise of its professional judgement, that it is appropriate to do so. Where a
priority pollutant criterion or objective is not being attained in the water body, under certain
circumstances, it may be more appropriate to pursue other approaches to achieve the applicable
criterion or objective rather than develop a site-specific objective. These approaches include, but

30

are not limited to, watershed management and development of TMDLs (see Appendix 5 and
Appendix 6). The RWQCB may investigate, facilitate, or implement such approaches as
appropriate.
Regardless of an action taken by the RWQCB as described above, the RWQCB shall, at a public
meeting, consider initiating the development of a site-specific objective under the following
conditions:
(1)

A written request for a site-specific study, accompanied by a preliminary commitment to
14
fund the study, subject to development of a workplan , is filed with the RWQCB; and

(2)

Either:
(a)
(b)

(3)

a priority pollutant criterion or objective is not achieved in the receiving water; or
a holder of an NPDES permit demonstrates that they do not, or may not in the
future, meet an existing or potential effluent limitation based on the priority pollutant
criterion or objective; and

A demonstration that the discharger cannot be assured of achieving the criterion or
objective and/or effluent limitation through reasonable treatment, source control, and
*pollution prevention measures. This demonstration may include, but is not limited to, as
determined by the RWQCB:
(a)
(b)
(c)
(d)

an analysis of compliance and consistency with all relevant federal and State plans,
policies, laws, and regulations;
a thorough review of historical limits and compliance with those limits;
a thorough review of current technology and technology-based limits; and
an economic analysis of compliance with the priority pollutant criterion or objective
of concern.

During the period when site-specific objectives studies are being conducted, the RWQCB shall
place effluent limitations based upon the applicable priority pollutant criteria or objectives into
permits only in conjunction with an appropriate compliance schedule and interim requirements, as
described in sections 2.1 and 2.2.
A discharger subject to a schedule for compliance with a CTR criterion or CTR criterion-based
effluent limitations, as described in section 2.1, may choose to, concurrently with the actions
necessary to achieve compliance, conduct the studies necessary to support the development and
15
adoption of a site-specific objective.
Following adoption of a site-specific objective by the RWQCB, existing effluent limitations shall
be replaced with effluent limitations (calculated as described in section 1.4) based on the adopted
site-specific objective if the analysis in section 1.3 indicates that a limitation for the pollutant is
14

15

The elements presented under the “Special Studies Process” in Appendix 5 should be considered in developing the
site-specific objectives workplan.
A RWQCB may include a compliance schedule in a water quality standard based on a site-specific objective. Such a
compliance schedule is separate and distinct from the compliance schedules established by this Policy.
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required. In the event that, for reasons beyond the control of the discharger, a decision whether
or not to adopt site-specific objectives has not been made by the RWQCB before the end of the
compliance schedule, the compliance schedule shall be extended for an additional period to allow
time for a decision whether or not to adopt the objective. However, in no event may a
compliance schedule exceed the maximum time period allowed for compliance with the CTR
criteria (as described in section 2.1) or priority pollutant objectives (as described in the basin plan,
if applicable), unless an exception has been granted (in accordance with section 5.3).
Development of Site-Specific Objectives
Water quality objectives shall be developed in a manner consistent with State and federal law and
regulations. In accordance with the State’s Porter-Cologne Water Quality Control Act
(Division 7 of the Water Code), objectives must provide for the reasonable protection of
beneficial uses based on consideration of the factors listed in Water Code Section 13241. In
accordance with federal law (CWA) and regulations (40 CFR 131.11, revised as of July 1, 1997),
the objectives must be based on sound scientific rationale and protect the designated beneficial
uses of the receiving water.
The RWQCB shall use scientifically defensible methods appropriate to the situation to derive the
objectives. Such methods may include U.S. EPA-approved methods (e.g., Water Effects Ratio
[WER] procedure, recalculation procedure, a combination of recalculation and WER procedures,
Resident Species Procedure), and/or other methods specified in the workplan.
A site-specific objective adopted by the RWQCB may include a compliance schedule. However,
if attainment of the potential objective(s) developed under the study is anticipated to be infeasible
(as defined in 40 CFR 131.10(g), revised as of July 1, 1997), or if the RWQCB otherwise
determines it is appropriate, a *use attainability analysis (UAA) may be conducted. The RWQCB
shall conduct, with the participation of interested persons, as appropriate, the UAA in accordance
with 40 CFR 131.10(j) (revised as of July 1, 1997). If the UAA shows that attainment of the
designated beneficial use(s) is not feasible (pursuant to 40 CFR 131.10(g), revised as of July 1,
1997), the RWQCB shall designate an alternative beneficial use or subcategory of use, and
develop appropriate water quality objectives to protect the new use(s). Both the use(s) and the
objective(s) established to protect it would be reevaluated during the triennial reviews of the
State's water quality standards.
5.3 Exceptions
Categorical and case-by-case exceptions to this Policy may be granted pursuant to the provisions
below.
Categorical Exceptions
The RWQCB may, after compliance with the California Environmental Quality Act (CEQA),
allow short-term or seasonal exceptions from meeting the priority pollutant criteria/objectives if
determined to be necessary to implement control measures either:
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1. for resource or pest management (i.e., vector or weed control, pest eradication, or fishery
management) conducted by *public entities to fulfill statutory requirements, including, but not
limited to, those in the California Fish and Game, Food and Agriculture, Health and Safety,
and Harbors and Navigation codes; or
2. regarding drinking water conducted to fulfill statutory requirements under the federal Safe
Drinking Water Act or the California Health and Safety Code. Such categorical exceptions
may also be granted for draining water supply reservoirs, canals, and pipelines for
maintenance, for draining municipal storm water conveyances for cleaning or maintenance, or
for draining water treatment facilities for cleaning or maintenance.
For each project, the discharger shall notify potentially affected public and governmental agencies.
Also, the discharger shall submit to the Executive Officer of the appropriate RWQCB, for
approval:
(1)

A detailed description of the proposed action, including the proposed method of
completing the action;

(2)

A time schedule;

(3)

A discharge and receiving water quality monitoring plan (before project initiation,
during the project, and after project completion, with the appropriate quality
assurance and quality control procedures);

(4)

CEQA documentation;

(5)

Contingency plans;

(6)

Identification of alternate water supply (if needed); and

(7)

Residual waste disposal plans.

Additionally, upon completion of the project, the discharger shall provide certification by a
qualified biologist that the receiving water beneficial uses have been restored.
To prevent unnecessary delays in taking emergency actions or to expedite the approval process
for expected or routine activities that fall under categorical exceptions, the discharger is advised
to file with the appropriate RWQCB, in advance of seeking RWQCB approval, the information
required in items (1)-(7) above, to the extent possible.
Case-by-Case Exceptions
Where site-specific conditions in individual water bodies or watersheds differ sufficiently from
statewide conditions and those differences cannot be addressed through other provisions of this
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Policy, the SWRCB may, in compliance with the CEQA, subsequent to a public hearing, and with
the concurrence of the U.S. EPA, grant an exception to meeting a priority pollutant
criterion/objective or any other provision of this Policy where the SWRCB determines:
1. The exception will not compromise protection of enclosed bay, estuarine, and inland
surface waters for beneficial uses; and
2. The public interest will be served.
An example of where a case-by-case exception would be appropriate is where it is necessary to
accommodate wastewater reclamation or water conservation.
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APPENDIX 1
Definition of Terms

ACUTELY TOXIC CONDITIONS, as used in the context of mixing zones, refers to lethality that
occurs to mobile aquatic organisms that move or drift through the mixing zone.
ARITHMETIC MEAN (µ), also called the average, is the sum of measured values divided by the
number of samples. For ambient water concentrations, the arithmetic mean is calculated as
follows:
Arithmetic mean = µ = Σx / n where:

Σx is the sum of the measured ambient water
concentrations, and
n is the number of samples.

AVERAGE MONTHLY EFFLUENT LIMITATION (AMEL) means the highest allowable
average of daily pollutant discharges over a calendar month, calculated as the sum of all daily
discharges measured during a calendar month divided by the number of measurements.
BEST MANAGEMENT PRACTICES (BMPs) are methods, measures, or practices designed and
selected to reduce or eliminate the discharge of pollutants to surface waters from point and
nonpoint source discharges including storm water. BMPs include structural and non-structural
controls, and operation and maintenance procedures, which can be applied before, during, and/or
after pollution producing activities.
BIOACCUMULATIVE pollutants are those substances taken up by an organism from its
surrounding medium through gill membranes, epithelial tissue, or from food and subsequently
concentrated and retained in the body of the organism.
BIOLOGICALLY-BASED RECEIVING WATER FLOW refers to the method for determining
receiving water flows developed by the U.S. EPA Office of Research and Development which
directly uses the averaging periods and exceedance frequencies specified in the acute and chronic
aquatic life criteria for individual pollutants (e.g., 1 day and 3 years for acute criteria, and 4 days
and 3 years for the chronic criteria). Biologically-based flows can be calculated using the
program DFLOW.
CARCINOGENIC pollutants are substances that are known to cause cancer in living organisms.
COEFFICIENT OF VARIATION (CV) is a measure of the data variability and is calculated as
the estimated standard deviation divided by the arithmetic mean of the observed values.
COMPLETELY-MIXED DISCHARGE condition means not more than a 5 percent difference,
accounting for analytical variability, in the concentration of a pollutant exists across a transect of
the water body at a point within two stream/river widths from the discharge point.
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DILUTION CREDIT is the amount of dilution granted to a discharge in the calculation of a water
quality-based effluent limitation, based on the allowance of a specified mixing zone. It is
calculated from the dilution ratio or determined through conducting a mixing zone study or
modelling of the discharge and receiving water.
DILUTION RATIO is the critical low flow of the upstream receiving water divided by the flow of
the effluent discharged.
DYNAMIC MODELS used for calculating effluent limitations predict the effects of receiving
water and effluent flow and of concentration variability. The outputs of dynamic models can be
used to base effluent limitations on probability estimates of receiving water concentrations rather
than critical conditions (which are used in the steady-state model). The three dynamic modeling
techniques recommended by the U.S. EPA for calculating effluent limitations are continuous
simulation, Monte Carlo simulation, and lognormal probability modeling.
EFFLUENT CONCENTRATION ALLOWANCE (ECA) is a value derived from the water
quality criterion/objective, dilution credit, and ambient background concentration that is used, in
conjunction with the coefficient of variation for the effluent monitoring data, to calculate a longterm average (LTA) discharge concentration. The ECA has the same meaning as waste load
allocation (WLA) as used in U.S. EPA guidance (Technical Support Document For Water
Quality-based Toxics Control, March 1991, second printing, EPA/505/2-90-001).
ENCLOSED BAYS means indentations along the coast that enclose an area of oceanic water
within distinct headlands or harbor works. Enclosed bays include all bays where the narrowest
distance between the headlands or outermost harbor works is less than 75 percent of the greatest
dimension of the enclosed portion of the bay. Enclosed bays include, but are not limited to,
Humboldt Bay, Bodega Harbor, Tomales Bay, Drake’s Estero, San Francisco Bay, Morro Bay,
Los Angeles-Long Beach Harbor, Upper and Lower Newport Bay, Mission Bay, and
San Diego Bay. Enclosed bays do not include inland surface waters or ocean waters.
ESTIMATED CHEMICAL CONCENTRATION is the estimated chemical concentration that
results from the confirmed detection of the substance by the analytical method below the ML
value.
ESTUARIES means waters, including coastal lagoons, located at the mouths of streams that
serve as areas of mixing for fresh and ocean waters. Coastal lagoons and mouths of streams that
are temporarily separated from the ocean by sandbars shall be considered estuaries. Estuarine
waters shall be considered to extend from a bay or the open ocean to a point upstream where
there is no significant mixing of fresh water and sea water. Estuarine waters include, but are not
limited to, the Sacramento-San Joaquin Delta, as defined in Water Code Section 12220,
Suisun Bay, Carquinez Strait downstream to the Carquinez Bridge, and appropriate areas of the
Smith, Mad, Eel, Noyo, Russian, Klamath, San Diego, and Otay rivers. Estuaries do not include
inland surface waters or ocean waters.
EXISTING DISCHARGER means any discharger that is not a new discharger. An existing
discharger includes an “increasing discharger” (i.e., an existing facility with treatment systems in
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place for its current discharge that is or will be expanding, upgrading, or modifying its existing
permitted discharge after the effective date of this Policy).
FOUR-DAY AVERAGE OF DAILY MAXIMUM FLOWS is the average of daily maximums
taken from the data set in four-day intervals.
HARMONIC MEAN flows are expressed as Qhm = (n)/(Σ
values and n = number of data values.

n
i=1

1/xi), where xi = specific data

INCOMPLETELY-MIXED DISCHARGE is a discharge that contributes to a condition that does
not meet the meaning of a completely-mixed discharge condition.
INFEASIBLE means not capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental, legal, social, and
technological factors.
INLAND SURFACE WATERS are all surface waters of the State that do not include the ocean,
enclosed bays, or estuaries.
LOAD ALLOCATION (LA) is the portion of a receiving water's total maximum daily load that is
allocated to one of its nonpoint sources of pollution or to natural background sources.
LONG-TERM ARITHMETIC MEAN FLOW is at least two years of flow data used in
calculating an arithmetic mean as defined in this appendix.
MAXIMUM DAILY FLOW is the maximum flow sample of all samples collected in a calendar
day.
MAXIMUM DAILY EFFLUENT LIMITATION (MDEL) means the highest allowable daily
discharge of a pollutant, over a calendar day (or 24-hour period). For pollutants with limitations
expressed in units of mass, the daily discharge is calculated as the total mass of the pollutant
discharged over the day. For pollutants with limitations expressed in other units of measurement,
the daily discharge is calculated as the arithmetic mean measurement of the pollutant over the day.
MEDIAN is the middle measurement in a set of data. The median of a set of data is found by first
arranging the measurements in order of magnitude (either increasing or decreasing order). If the
number of measurements (n) is odd, then the median = X(n+1)/2. If n is even, then the median =
(Xn/2 + X(n/2)+1)/2 (i.e., the midpoint between the n/2 and n/2+1).
METHOD DETECTION LIMIT (MDL) is the minimum concentration of a substance that can be
measured and reported with 99 percent confidence that the analyte concentration is greater than
zero, as defined in 40 CFR 136, Appendix B, revised as of May 14, 1999.
MINIMUM LEVEL (ML) is the concentration at which the entire analytical system must give a
recognizable signal and acceptable calibration point. The ML is the concentration in a sample that
is equivalent to the concentration of the lowest calibration standard analyzed by a specific
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analytical procedure, assuming that all the method specified sample weights, volumes, and
processing steps have been followed.
MIXING ZONE is a limited volume of receiving water that is allocated for mixing with a
wastewater discharge where water quality criteria can be exceeded without causing adverse
effects to the overall water body.
MUTAGENIC pollutants are substances that are known to cause a mutation (i.e., change in a
gene or chromosome) in living organisms.
NEW DISCHARGER includes any building, structure, facility, or installation from which there is,
or may be, a discharge of pollutants, the construction of which commenced after the effective date
of this Policy.
OBJECTIONABLE BOTTOM DEPOSITS are an accumulation of materials or substances on or
near the bottom of a water body which creates conditions that adversely impact aquatic life,
human health, beneficial uses, or aesthetics. These conditions include, but are not limited to, the
accumulation of pollutants in the sediments and other conditions that result in harm to benthic
organisms, production of food chain organisms, or fish egg development. The presence of such
deposits shall be determined by RWQCB(s) on a case-by-case basis.
OCEAN WATERS are the territorial marine waters of the State as defined by California law to
the extent these waters are outside of enclosed bays, estuaries, and coastal lagoons. Discharges
to ocean waters are regulated in accordance with the SWRCB’s California Ocean Plan.
PERSISTENT pollutants are substances for which degradation or decomposition in the
environment is nonexistent or very slow.
POLLUTANT MINIMIZATION means waste minimization and pollution prevention actions that
include, but are not limited to, product substitution, waste stream recycling, alternative waste
management methods, and education of the public and businesses.
POLLUTION PREVENTION means any action that causes a net reduction in the use or
generation of a hazardous substance or other pollutant that is discharged into water and includes,
but is not limited to, input change, operational improvement, production process change, and
product reformulation (as defined in Water Code Section 13263.3). Pollution prevention does
not include actions that merely shift a pollutant in wastewater from one environmental medium to
another environmental medium, unless clear environmental benefits of such an approach are
identified to the satisfaction of the SWRCB or RWQCB.
PROCESS OPTIMIZATION means minor changes to the existing facility and treatment plant
operations that optimize the effectiveness of the existing treatment processes.
PUBLIC ENTITY includes the federal government or a state, county, city and county, city,
district, public authority, or public agency.
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SOURCE OF DRINKING WATER is any water designated as municipal or domestic supply
(MUN) in a RWQCB basin plan.
STANDARD DEVIATION (σ) is a measure of variability that is calculated as follows:
2

0.5

=
(∑[(x - µ) ]/(n – 1))
σ
where:
x
is the observed value;
is the arithmetic mean of the observed values; and
µ
n
is the number of samples.
TERATOGENIC pollutants are substances that are known to cause structural abnormalities or
birth defects in living organisms.
TOXICITY REDUCTION EVALUATION (TRE) is a study conducted in a step-wise process
designed to identify the causative agents of effluent or ambient toxicity, isolate the sources of
toxicity, evaluate the effectiveness of toxicity control options, and then confirm the reduction in
toxicity. The first steps of the TRE consist of the collection of data relevant to the toxicity,
including additional toxicity testing, and an evaluation of facility operations and maintenance
practices, and best management practices. A Toxicity Identification Evaluation (TIE) may be
required as part of the TRE, if appropriate. (A TIE is a set of procedures to identify the specific
chemical(s) responsible for toxicity. These procedures are performed in three phases
[characterization, identification, and confirmation] using aquatic organism toxicity tests.)
USE ATTAINABILITY ANALYSIS is a structured scientific assessment of the factors affecting
the attainment of the use which may include physical, chemical, biological, and economic factors
as described in 40 CFR 131.10(g) (40 CFR 131.3, revised as of July 1, 1997).
1Q10 is the lowest flow that occurs for one day with a statistical frequency of once every
10 years.
7Q10 is the average low flow that occurs for seven consecutive days with a statistical frequency
of once every 10 years.
th

90 PERCENTILE OF OBSERVED DATA is the measurement in the ordered set of data
(lowest to highest) where 90 percent of the reported measurements are less than or equal to that
value.
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APPENDIX 2
Determination of Pollutants Requiring Water Quality-Based
Effluent Limitations
Determine the lowest (most stringent) water quality criterion or objective for the
pollutant (C) applicable to the recieving water.
Follow the steps outlined below for each pollutant for which criterion/objective applies.

No

Are effluent and recieving water data available for the pollutant?
Yes
Yes

Are the reported detection limits for the pollutant in the examined effluent samples
equal to or greater than C?
No

Was the pollutant detected in the undiluted effluent?
Yes

No

Identify the maximum observed
pollutant concentration (MEC)
for the undiluted effluent.

The lowest of the reported detection
limits for the examined effluent
samples are to be used in place of the
maximum observed effluent
concentration (MEC).
Yes

Is the MEC greater than or equal to C?
No

A water quality-based
effluent limitation must
be developed for the pollutant.

Determine the ambient
background concentration (B)
as described in Section 1.4.3.

Is the B greater than the applicable C for the
pollutant?

Yes

Yes

The RWQCB
analyzes additional
information

(RWQCB BPJ and
discretion used)

No

A water quality-based effluent
limitation is not required.

The RWQCB shall establish interim requirements, in accordance with Section 2.2.A.,
requiring additional monitoring for the pollutant. Upon completion of the required
monitoring, the RWQCB shall use the gathered data to conduct the above analysis and
determine if a water quality-based effluent limitation is required.
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APPENDIX 3
U.S. Environmental Protection Agency Conversion Factors
Conversion
Factor (CF)
for
Freshwater
Acute Criteria

Metal
Antimony
Arsenic
Beryllium
Cadmium (b)
Chromium (III)
Chromium (VI)
Copper
Lead (b)
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

(d)
1.000
(d)
0.944
0.316
0.982
0.960
0.791
0.85
0.998
(c)
0.85
(d)
0.978

CF for
Freshwater
Chronic Criteria
(d)
1.000
(d)
0.909
0.860
0.962
0.960
0.791
0.85
0.997
(c)
(d)
(d)
0.986

CF for
Saltwater
Acute Criteria
(d)
1.000
(d)
0.994
(d)
0.993
0.83
0.951
0.85
0.990
0.998
0.85
(d)
0.946

CF(a) for
Saltwater
Chronic
Criteria
(d)
1.000
(d)
0.994
(d)
0.993
0.83
0.951
0.85
0.990
0.998
(d)
(d)
0.946

Footnotes:
(a)
(b)

(c)
(d)

Conversion Factors for chronic marine criteria are not currently available. Conversion
Factors for acute marine criteria have been used for both acute and chronic marine criteria.
Conversion Factors for these pollutants are hardness dependent. CFs are based on a
hardness of 100 mg/L as calcium carbonate (CaCO3). Other hardness can be used; CFs
should be recalculated using the following equations:
Cadmium: Acute: CF = 1.136672 - [(ln {hardness})(0.041838)]
Cadmium: Chronic: CF = 1.101672 - [(ln {hardness})(0.041838)]
Lead: Acute and Chronic: CF = 1.46203 - [ln {hardness})(0.145712)]
Bioaccumulative compound and inappropriate to adjust to percent dissolved.
U.S. EPA has not published an aquatic life criterion value.

NOTE: The term “Conversion Factor” represents the recommended conversion factor for
converting a metal criterion expressed as the total recoverable fraction in the water column to a
criterion expressed as the dissolved fraction in the water column. See “Office of Water Policy and
Technical Guidance on Interpretation and Implementation of Aquatic Life Metals Criteria,”
October 1, 1993, by Martha G. Prothro, Acting Assistant Administrator for Water, available from
the Water Resource Center, USEPA, 401 M St. SW., mail code RC 4100, Washington, DC
20460; and 40 CFR §131.36(b)(1).
Source: CTR (65 Fed. Register 31682-31719, May 18, 2000), adding Section 131.38 to
40 CFR).
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APPENDIX 4
SWRCB Minimum Levels in ppb (µ g/L)
The Minimum Levels (MLs) in this appendix are for use in reporting and compliance determination
purposes in accordance with section 2.4 of this Policy. These MLs were derived from data for priority
pollutants provided by State certified analytical laboratories in 1997 and 1998. These MLs shall be used
until new values are adopted by the SWRCB and become effective. The following tables (Tables 2a - 2d)
present MLs for four major chemical groupings: volatile substances, semi-volatile substances, inorganics,
and pesticides & PCBs.

Table 2a - VOLATILE SUBSTANCES*
1,1 Dichloroethane
1,1 Dichloroethene
1,1,1 Trichloroethane
1,1,2 Trichloroethane
1,1,2,2 Tetrachloroethane
1,2 Dichlorobenzene (volatile)
1,2 Dichloroethane
1,2 Dichloropropane
1,3 Dichlorobenzene (volatile)
1,3 Dichloropropene (volatile)
1,4 Dichlorobenzene (volatile)
Acrolein
Acrylonitrile
Benzene
Bromoform
Bromomethane
Carbon Tetrachloride
Chlorobenzene
Chlorodibromo-methane
Chloroethane
Chloroform
Chloromethane
Dichlorobromo-methane
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
trans-1,2 Dichloroethylene
Trichloroethene
Vinyl Chloride

GC
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
2.0
2.0
0.5
0.5
1.0
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

GCMS
1
2
2
2
1
2
2
1
2
2
2
5
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1
2
2

*The normal method-specific factor for these substances is 1, therefore, the lowest standard concentration in the
calibration curve is equal to the above ML value for each substance.
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Table 2b - SEMI-VOLATILE
SUBSTANCES*
1,2 Benzanthracene
1,2 Dichlorobenzene (semivolatile)
1,2 Diphenylhydrazine
1,2,4 Trichlorobenzene
1,3 Dichlorobenzene (semivolatile)
1,4 Dichlorobenzene (semivolatile)
2 Chlorophenol
2,4 Dichlorophenol
2,4 Dimethylphenol
2,4 Dinitrophenol
2,4 Dinitrotoluene
2,4,6 Trichlorophenol
2,6 Dinitrotoluene
2- Nitrophenol
2-Chloroethyl vinyl ether
2-Chloronaphthalene
3,3’ Dichlorobenzidine
3,4 Benzofluoranthene
4 Chloro-3-methylphenol
4,6 Dinitro-2-methylphenol
4- Nitrophenol
4-Bromophenyl phenyl ether
4-Chlorophenyl phenyl ether
Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo(a) pyrene(3,4 Benzopyrene)
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis 2-(1-Chloroethoxyl) methane
bis(2-chloroethyl) ether
bis(2-Chloroisopropyl) ether
bis(2-Ethylhexyl) phthalate
Butyl benzyl phthalate
Chrysene
di-n-Butyl phthalate
di-n-Octyl phthalate
Dibenzo(a,h)-anthracene
Diethyl phthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachloro-cyclopentadiene

GC
10
2
1
2
2
2
1
1
5
10
10

1

5
10
5
10
1

10
10
10
10

10
10
10
5
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GCMS
5
2
1
5
1
1
5
5
2
5
5
10
5
10
1
10
5
10
1
5
10
5
5
1
10
10
5
10
5
10
5
1
2
5
10
10
10
10
10
2
2
1
10
5

LC

10

0.5
0.2
2
2
0.1
2

5

0.1

0.05
0.1

COLOR

Table 2b - SEMI-VOLATILE
SUBSTANCES*
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3,cd)-pyrene
Isophorone
N-Nitroso diphenyl amine
N-Nitroso-dimethyl amine
N-Nitroso -di n-propyl amine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol **
Pyrene

GC
5
5
5
10
10
10
10
10
10
1
1

GCMS
1
1
1
10
1
1
5
5
1
1
5
5
1
10

LC

COLOR

0.05

0.2

0.05
50
0.05

* With the exception of phenol by colorimetric technique, the normal method-specific factor for
these substances is 1000, therefore, the lowest standard concentration in the calibration curve
is equal to the above ML value for each substance multiplied by 1000.
** Phenol by colorimetric technique has a factor of 1.
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Table 2c –
INORGANICS*
Antimony
Arsenic
Beryllium
Cadmium
Chromium (total)
Chromium VI
Copper
Cyanide
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

FAA

GFAA

ICP

ICPMS

SPGFAA

HYDRIDE

10

5
2
0.5
0.5
2

50
10
2
10
10

0.5
2
0.5
0.25
0.5

5
2
1
0.5
1

0.5
1

20
10
50
5
25

CVAA

COLOR

20

DCP

1000
1000
1000
1000
1000

10
5

10

0.5

2

5

5

0.5
0.5
1
2
0.25
1
1

2

1000
5

20
50
10
10
20

5
5
1
2

20
10
10
10
20

10,000
0.2

5
5
2
5
10

1

* The normal method-specific factor for these substances is 1, therefore, the lowest standard
concentration in the calibration curve is equal to the above ML value for each substance.
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1000
1000
1000
1000
1000

Table 2d - PESTICIDES – PCBs*
4,4’-DDD
4,4’-DDE
4,4’-DDT
a-Endosulfan
a-Hexachloro-cyclohexane
Aldrin
b-Endosulfan
b-Hexachloro-cyclohexane
Chlordane
d-Hexachloro-cyclohexane
Dieldrin
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Lindane(g-Hexachloro-cyclohexane)
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260
Toxaphene

GC
0.05
0.05
0.01
0.02
0.01
0.005
0.01
0.005
0.1
0.005
0.01
0.05
0.01
0.01
0.01
0.01
0.02
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

* The normal method-specific factor for these substances is 100, therefore, the lowest standard concentration in
the calibration curve is equal to the above ML value for each substance multiplied by 100.

Techniques:
GC - Gas Chromatography
GCMS - Gas Chromatography/Mass Spectrometry
HRGCMS - High Resolution Gas Chromatography/Mass Spectrometry (i.e., EPA 1613, 1624, or 1625)
LC - High Pressure Liquid Chromatography
FAA - Flame Atomic Absorption
GFAA - Graphite Furnace Atomic Absorption
HYDRIDE - Gaseous Hydride Atomic Absorption
CVAA - Cold Vapor Atomic Absorption
ICP - Inductively Coupled Plasma
ICPMS - Inductively Coupled Plasma/Mass Spectrometry
SPGFAA - Stabilized Platform Graphite Furnace Atomic Absorption (i.e., EPA 200.9)
DCP - Direct Current Plasma
COLOR - Colorimetric
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APPENDIX 5
Special Studies
Pre-Evaluation for Special Studies
Decision Tree with Attached Narrative Discussion

A special study is sometimes conducted as part of a regulatory process (standard setting and
permit writing) and may be conducted as part of a collaborative watershed planning effort.
Special studies can provide site-specific data that can assist in decision-making regarding water
quality and beneficial use issues.
Many water quality problems may be best addressed on a watershed or water body basis. The
SWRCB believes that stakeholders should be able to develop flexible and innovative solutions for
water quality problems in their watershed. For special studies conducted as part of a watershed
management plan, the watershed management group should be involved in the design of the
study, and study information should be provided back to the committee. Watershed or water
body studies may gather data regarding topics such as:
•

TMDLs, WLAs, and LAs (see Appendix 6);

•

Regional ambient monitoring (regional ambient monitoring is the collection of scientific
information regarding water quality and impacts to beneficial uses for a specified portion of,
or an entire, watershed or water body); and

•

Contaminant fate and transport monitoring (contaminant fate and transport monitoring is the
gathering of scientific information regarding how a specific pollutant[s] moves through the
environment and how the pollutant[s] degrades or is otherwise transformed in the
environment).

These types of studies are useful to collect integrated, comprehensive, and systematic data
regarding:
•

Baseline concentrations of toxic pollutants in the water and sediment;

•

Seasonal, annual, and long-term trends in water quality;

•

Causes and effects of water quality problems;

•

Effectiveness of a water quality control effort;

•

Greater certainty regarding existing monitoring data; etc.

Any of the studies discussed below may be undertaken as part of a watershed approach to
addressing regional water quality issues. Information collected as part of a watershed or water
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body study can be used as a way to define parameters (e.g., ambient background concentrations,
mixing zones, etc.) related to the development of effluent limitations as part of the permitting
process or to evaluate whether changes in water quality standards are appropriate. A watershed
or water body approach is also useful to dischargers because information collected as a part of
one effluent limitation or standard-setting study can be shared with other stakeholders in the same
water body.
Studies for Setting Effluent Limitations
Studies regarding establishing effluent limitations can be done as part of the permitting process.
Such studies may be simpler and there may be fewer interested stakeholders than studies involving
more than one discharger, or an entire water body or watershed. However, when such studies are
undertaken individually, the discharger, the RWQCB, and other stakeholders do not gain the
benefit of data collected from others in the watershed.
Special studies may address topics such as the following:
•

Determining pollutants requiring effluent limitations (see section 1.3);

•

Metals translators (see section 1.4.1); or

•

Mixing zones (see section 1.4.2).

Studies For Changes to Water Quality Standards
Establishing or modifying water quality standards (i.e., beneficial uses and water quality
criteria/objectives) may involve complex and resource intensive studies. A detailed workplan will
normally be needed because early planning and coordination with the RWQCB and U.S. EPA is
critical to the development of a successful study. In addition, a workplan will normally be
appropriate because there will be more stakeholder interest and involvement of other public
agencies (e.g., Department of Fish and Game, U.S. Fish and Wildlife Service, etc.). Involvement
in a watershed management planning effort would facilitate the sharing of information among
stakeholders in the watershed, both in gathering information for the study and in sharing the
results. Studies related to changes in water quality standards may address topics such as the
following:
•

Site-specific objective studies (see section 5.2); and

•

Use attainability analysis (UAA) (see section 5.2).

Pre-Evaluation
As a first step in determining whether and how to conduct a special study, the RWQCB or other
stakeholders may want to evaluate whether it would be appropriate to address a water quality
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issue through a watershed management approach. To do that, the factors in the following
flowchart may be considered:
1. Is there a watershed management
a
group?
↓

Yes

2. Has a watershed management
b
approach been developed?
↓

GO TO start of Decision Tree if
water issue involves toxics.

→→→→→ No

Issue is outside scope of this
Policy.

Yes

3. Are toxic pollutants part of the reason
beneficial uses are impaired or water
c
quality objectives are exceeded?
↓

d

→→→→→ No

Yes
d

GO TO #9 in Decision Tree , or other
point in Decision Tree as determined by
stakeholders.

The decision tree and associated narrative discussion in Appendix 5 are provided to assist
RWQCBs and stakeholders in identifying whether there is a current or potential water quality
issue requiring attention [Compliance Status], the nature of the identified water quality issue
[Screening-level Evaluation], and possible action to address the issue [Potential Options].
Based on this information, the RWQCB and stakeholders can determine whether a special study is
needed and the scope of the study. This approach can help avoid initiation of costly and timeconsuming studies which are not appropriately designed to resolve the specific issue in question.
The decision tree is not meant to preclude the exploration of any other creative solutions; it is
meant to encourage constructive dialogue among stakeholders.
Two specific considerations should be kept in mind when conducting the pre-evaluation suggested
by this decision tree. First, users must be familiar with the quality of the data under review and
the potential need to augment data which are not of adequate quality. Second, users should know
what the existing beneficial uses are (i.e., uses attained since 1975).
a

b

c

d

Is there a committee of local interests in both the public and private sectors that are actively involved in
the management of the watershed area?
Has a watershed management approach that identifies key issues, boundaries, objectives, and early actions
been developed?
A study may be necessary to determine whether toxics are part of the cause of the impairment of beneficial
uses. This Policy applies only to the CTR and NTR criteria, and applicable chemical-specific basin plan
objectives for priority toxic pollutants.
The decision tree is on page APPENDIX 5 - 6.
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Special Studies Process
A. Workplan
If appropriate, the RWQCB may participate in developing a detailed workplan with interested
persons (which can include, but are not limited to, U.S. EPA, the RWQCB, the SWRCB, and
affected dischargers) prior to proceeding with a special study. The workplan may include the
following elements:
(1)

Formation of a project team for the workplan, which may include the Department of Fish
and Game, the U.S. Fish and Wildlife Service, and other stakeholders;

(2)

Purpose of the workplan;

(3)

Responsibilities of the persons associated with the workplan;

(4)

Budget and cost-sharing plan. This plan must be determined on a case-by-case basis;
however, the SWRCB encourages sharing of costs (based on availability of funding),
where there are multiple persons who wish to support the goals of the study;

(5)

Development of the following elements:
(a)
(b)
(c)
(d)
(e)
(f)
(g)

Identification of tasks(s),
Purpose of tasks(s),
Method by which task(s) will be implemented,
Products of the tasks(s),
Schedule for the task(s),
Responsibility for implementing the task(s), and
Budget and funding for the task(s);

(6)

Administrative policies and procedures to govern oversight of the special studies process
(e.g., amending the workplan, conflict resolution, etc.); and

(7)

Project schedule.

B. Scientific Review Panel
If, during the data interpretation phase of a special study, the RWQCB, SWRCB, U.S. EPA, or
other stakeholders have differing opinions with regard to the interpretation of data, the RWQCB
and stakeholders may want to seek the advice of an independent scientific review panel. The
method of selecting the panel, cost reimbursement, and other details regarding the conflict
resolution process could be included in the workplan.
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C. Compliance Schedule
A permit compliance schedule (as described in section 2.1) may allow sufficient time for collection
of data, completion of a study, and determination of compliance measures. While special studies
are being conducted, interim requirements may be established by the RWQCB (as described in
section 2.2). However, in no event may a compliance schedule exceed the time period allowed in
this Policy, unless an exception has been granted.
D. Environmental and Economic Impacts
To ensure that environmental and economic impacts are adequately addressed, the RWQCB staff
shall, as part of the special study workplan:
(1)

Comply with CEQA, if applicable; and

(2)

Direct the preparation of an analysis documenting economic impacts if site-specific
objectives or a change in designated beneficial uses is being considered under
40 CFR 131.10(g)(6), revised as of July 1, 1997.

E. Antidegradation and Other Legal Requirements
RWQCB staff shall, as part of the special study workplan, ensure compliance with SWRCB
Resolution No. 68-16 (Statement of Policy with Respect to Maintaining High Quality of Waters
in California) and any other applicable legal requirements.
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Pre-Evaluation for Special Studies
Decision Tree with Attached Narrative Discussion
Compliance Status

Screening-level Evaluation

Potential Options

IN COMPLIANCE
No
Go to
#8

Yes

4. Are criteria /
objectives exceeded?

No

5. Is there any other
evidence of relevant water
quality impacts?

No

START

APPENDIX 5 - 6

with 1a., 1b.,
or 1c

Go to
#8

No

1a. Does/will the
discharge(s) exceed
existing or potential
permit limits?

1b. If no permit,
does/will the
discharge(s) cause
exceedances of
criteria/objectives?

Yes

Yes

2a. Are there water
pollution control
measures which
might improve the
discharge quality?

2b. Are there BMPs
which might improve
the discharge quality?

No

Yes

Yes

1c. If no permit and no specific
discharge under review, are/will the
criteria/objectives be exceeded?

3. Consider implementation of
water pollution control measures
and/or BMPs. Continue to #4 if
appropriate

Yes

Yes

8. Are beneficial uses and
relevant criteria/objectives all
appropriate for the waterbody?

Go to
#3

Yes

No
4. Are criteria/objectives
exceeded?

9. Conduct a Total Maximum
Daly Load (TMDL) analysis &
implement the results.

Yes
No

No

Yes
No

10. Are beneficial uses appropriate,
but not criteria/objectives?

Yes

11. Conduct a Site Specific
Objectives (SSO) analysis &
implementation.

No

5. Is there any other evidence of
relevant water quality impacts?

12. Are beneficial uses
inappropriate?

Yes

13. Conduct a Use Attainability
Analysis (USAA) & implement results
if necessary or adopt new use.

No
No
6. Are there permit relief options which will result in permit
compliance while maintaining receiving water quality?

Go to
#3
Yes

7. Implement permit relief options.
Continue to #8 if full compliance will
not be achieved by this means

Go to START
to determine
compliance
status

Narrative Discussion of Decision Tree:

la.

Does/will a discharge exceed existing or potential permit limits for toxic pollutants? This
question applies to discharges regulated by a National Pollutant Discharge Elimination
System (NPDES) permit or Waste Discharge Requirements (WDRs). If the discharge(s) in
question is not regulated by a discharge permit, proceed to #1b. It is assumed that data
used to answer this question are reliable.

1b.

If no permit, does the discharge(s) cause exceedances of criteria/objectives? This question
primarily applies to nonpoint discharges, though it could conceivably apply to point source
discharges which are not currently permitted. It is assumed that data used to answer this
question are reliable.

1c.

If no permit and no specific discharge(s) are under review, are criteria/objectives exceeded?
It is assumed that data used to answer this question are reliable.

2a.

Are there water pollution control measures which might improve the water quality? A
water pollution control program may include, as appropriate: pollution control
technologies; pretreatment requirements; and pollution prevention, waste minimization, and
source control measures. This question is meant to elicit consideration of effluent quality
control measures which could be implemented as a full or partial solution to the identified
permit noncompliance issue. It is not intended as a barrier to the exploration of other
potential forms of regulatory adjustment.

2b.

Are there Best Management Practices (BMPs) which might improve water quality? BMPs
are pollution management measures designed to reduce the water quality impacts, where
they exist, associated primarily with non-point source discharges. As with #2a above, this
question is meant to elicit consideration of discharge control measures which could be
implemented as a full or partial solution to the identified noncompliance issue. It is not
intended as a barrier to the exploration of other potential forms of regulatory adjustment.

3.

Consider whether implementation of water pollution control measures and/or BMPs will
lead to compliance. Simultaneously, continue to #4 if deemed appropriate, considering such
questions as whether or not full compliance will be achieved by these means, or whether it
would be cost effective. As stated, the simple determination that implementation of
pollution control measures and/or BMPs might improve the discharge or water quality
should not preclude the exploration of other potential regulatory adjustment options, as
well. For clarity, the reviewer should proceed not to box four prime, but to box four.

4.

Are criteria/objectives exceeded? It is assumed that data used to answer this question are
reliable and appropriate hardness adjustments have been made.

5.

Is there any other evidence of relevant water quality impacts? This question is meant to
capture those situations where the criteria/objective for the pollutant of concern do not exist
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or appear to be under protective. "Other evidence" might include: bioconcentration or
biocriteria data, population studies, food web analyses, etc. Impacts to wildlife should be
considered as should impacts to threatened and endangered species. The potential for
impacts to be of a seasonal nature should also be considered in this pre-evaluation.
"Relevant water quality impacts" are those impacts which have a demonstrable relationship
to the pollutant(s) of concern.
6.

Are there permit relief options which will result in permit compliance while maintaining
receiving water quality? Permit relief options might include, where appropriate:
development of a mixing zone, modification of the averaging periods, adoption of a
variance, etc. For unpermitted discharges or pre-evaluations involving no specific
discharges, the user should continue to box #8.

7.

Implement permit relief options. Continue to #8 if full compliance will not be achieved by
these means. The development of permit relief options would occur through a request to
the RWQCB.

8.

Are beneficial uses and criteria/objectives both appropriate for the water body? To answer
this question, a screening-level evaluation may be necessary, including an evaluation of the
associated regulatory history, the site-specific conditions, and the status of current,
applicable scientific understanding. It is assumed that data used to answer this question are
reliable.
This question is best answered when a watershed stakeholder group has formed and
collectively either: 1) evaluated the condition of the watershed through a watershed
management plan, 2) evaluated the condition of the watershed through less formal means, or
3) convened discussions regarding the condition of the watershed. If one does not currently
exist, a watershed stakeholder group should be formed if it appears to be a useful forum for
discussion and review. The following more specific questions may apply:
•

Is the water effluent dominated, agricultural drainage water dominated, etc.? These water
bodies may be likely candidates for the appropriate application of regulatory adjustments
(e.g., SSO or UAA).

•

Were the current beneficial uses applied on a national, state-wide, or region-wide basis or
have they been specifically designated for the water body in question? While not the only
candidates, water bodies for which beneficial uses have been applied on a national, statewide, or region-wide basis may be candidates for the appropriate application of regulatory
adjustments (e.g., SSO).

•

Are there rare, threatened, or endangered species, or ecological conditions which the
currently applied beneficial uses do not adequately describe or the water quality objectives
do not fully protect?

•

Has the beneficial use and the water quality necessary to maintain the beneficial use been
attained since 1975?
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•

How do anti-degradation requirements apply?

•

Are elevated constituents the result of 1) natural phenomena or 2) anthropogenic activities
that ceased prior to 1975?

•

Do the currently designated beneficial uses protect all existing and appropriate potential
uses?

•

Are natural, ephemeral, intermittent, or low flow conditions or water levels preventing the
attainment of the designated non-existing uses?

•

Are there human-caused conditions or sources of pollution which prevent attainment of
the uses but either cannot be remedied or would cause greater environmental damage if
corrected?

•

Does the presence of dams, diversions, or other types of hydrologic modifications
preclude the attainment of designated non-existing beneficial uses?

•

Do the physical conditions of the water body preclude attainment of aquatic life protection
uses (i.e., lack of proper substrate, cover, flow, depth, pools, riffles, and the like)?

•

Does attainment of designated beneficial uses require the application of controls which
would result in substantial and widespread economic and social impact?

•

Have the appropriate water characteristics (e.g., hardness, pH) been accounted for in the
CTR criteria?

•

Has an appropriate set of species been evaluated in setting the CTR criteria and toxicity
objective?

9.

Conduct a total maximum daily load analysis and implement the results. Conducting a
TMDL could result in, among other things, waste load allocations, BMP implementation for
non-point dischargers, and/or effluent trading options for point and non-point source
dischargers. (See Appendix 6 regarding TMDLs.)

10.

Are beneficial uses appropriate but not criteria/objectives for toxic pollutants? See #8
above.

11.

Conduct a site-specific objectives analysis. An SSO study will include one or more of the
following activities:
•
•
•

Recalculation of objective;
Water effects ratio or other similar method; or
Any scientifically defensible process.
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U.S. EPA's "Guidelines for Deriving Numerical Aquatic Site Specific Water Quality Criteria
by Modifying National Criteria," dated 1984 (EPA-600/3-84-099), provides guidance for
conducting an SSO study.
U.S. EPA's "Water Quality Standards Handbook," dated 1994, also provides general
guidance in this area.
12.

Are beneficial uses inappropriate? See #8 above.

13.

Conduct a use attainability analysis (UAA) and implement the results. When a use is
proposed for dedesignation, i.e., removed or replaced with a subcategory requiring less
stringent standards, a UAA is necessary. In a case where a use is proposed to be added, a
UAA is not necessary. A new use designation can be added for a water body following the
normal public review process. A UAA will determine if physical, chemical, and/or
biological factors affect the attainability of a designated use via a water body survey and
assessment. An analysis of economic factors can also be included to determine whether
substantial and widespread economic and social impacts would be caused by stringent
pollution control requirements.
U.S. EPA's "Technical Support Manual: Water body Survey and Assessment for
Conducting Use Attainability Analyses," dated 1983, provides guidance for conducting a
UAA as does Region 9's Interim Final "Guidance for Modifying Water Quality Standards
and Protecting Effluent-Dependent Ecosystems," dated 1992. U.S. EPA's "Water Quality
Standards Handbook," dated 1994, also provides general guidance in this area.

APPENDIX 5 - 10

APPENDIX 6

Watershed Management and TMDLs
Watershed Management
The SWRCB will utilize and promote, to the extent feasible, a watershed approach to address
water quality issues involving toxic pollutants. Compared to the more traditional, programmatic
approach to water management, the watershed approach can look at all types of pollution and all
sources of pollution. One consequence of the more global perspective is that attention can be
trained on the most effective strategies for management (rather than the most programmatically
expedient). Another consequence is that a much larger universe of interested persons becomes
important to the management of water quality, and the ability to work with these people creates
added value for water management. In utilizing the watershed approach, the SWRCB will work
to marshall the expertise and resources of other agencies and the private sector to collaboratively
manage water quality.
In a collaborative, stewardship effort, local interests are engaged with State and federal interests,
and land managers, to work with water managers to solve complex resource management
problems. A watershed perspective can also enhance interagency coordination by focusing
programs on resource needs throughout the watershed.
Watershed management is an integrated holistic approach for restoring and protecting aquatic
ecosystems and protecting human health in a geographic area. Watershed management may
include diverse issues as defined by the watershed's stakeholders (persons with some interest in
the watershed) to ensure comprehensive solutions. It reflects a growing consensus that many of
the existing water quality problems can be best addressed by a more integrated, basin-wide
approach. The purpose of watershed management is variously viewed as (1) a method for
increasing participation at the local level in water quality protection, (2) an approach to reducing
the impact of nonpoint sources, (3) a strategy for integrating management of all components of
aquatic ecosystems, and (4) a process for optimizing the cost effectiveness of a blend of point and
nonpoint source control efforts.
Whichever purpose or blend of purposes predominates, watershed management is not a new
centralized program that competes with or replaces existing programs. The significant advantage
of the watershed management approach is that it encourages a collaborative, stewardship-driven
process where diverse interests (individuals, landowners, farmers, POTWs, industries,
environmentalists, and agencies) can work in conjunction with SWRCB and RWQCB staff to
develop a consensus on, and share responsibility for, addressing water quality problems. The
watershed approach assumes all stakeholders are brought to the table; therefore, there should be
one watershed group that can develop a plan for the watershed that addresses the interests of
stakeholders in the watershed. Furthermore, watershed management provides a mechanism for
considering social and economic interests, in the context of resolving water quality issues. The
SWRCB and RWQCBs will work to preserve the integrity of the watershed process and facilitate
an open and timely resolution of issues.
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In some cases, there is no active watershed management group that has evolved far enough to
have identified key issues, boundaries, objectives, and early actions. In these instances, a group of
government agencies may work together to define the conditions in a water body and to identify
the specific parameters contributing to beneficial use impairments. In any event, the RWQCBs
may have to act more or less independently to meet legal requirements using primarily in-house
staff. Participation from other interested persons, under these circumstances, is accomplished
through the SWRCB and RWQCB public hearing processes.
Watershed management planning and implementation actions will occur primarily at the RWQCB
and local level. However, the SWRCB will provide training in stewardship and
watershed management, and support educational efforts involving K through 12 programs as well
as land owners/managers.
TMDLs and Watershed Management
TMDLs are required for all waters listed pursuant to CWA Section 303(d)(1)(A). The SWRCB
is committed to expeditiously addressing these water quality problems.
A TMDL establishes the amount of a pollutant that may be discharged into a water body and still
maintain water quality standards with seasonal variations and a margin of safety that takes into
account any lack of knowledge concerning the relationship between effluent limitations and water
quality. The TMDL process is defined in federal regulations (40 CFR 130.7, revised as of July 1,
1996) and generally consists of five steps:
(1)

Identification by each state of water quality-limited waters that do not now, or are not
expected to, attain state water quality standards after implementation of technology-based
effluent limitations, more stringent effluent limitations required by federal, State, or local
authority, and other pollution control requirements (e.g., best management practices)
required by local, State, or federal authority, and identification of impairment;

(2)

Establishment of priority rankings for the development of TMDLs;

(3)

Development of waste load allocations (WLAs), load allocations (LAs), and TMDLs;

(4)

Incorporation of the loadings in the RWQCB basin plans; and

(5)

Submittal of segments identified, priority ranking, and loads established to U.S. EPA for
approval.

Development of TMDLs can utilize the watershed approach to assess and identify water qualitylimited segments and pollutants causing impairment, identify sources, and allocate pollutant loads.
The watershed approach may address a broader range of issues than the TMDLs, but the
approach can: (1) result in achieving or maintaining water quality standards so that waters are not
added to the 303(d) list; (2) result in attainment of water quality standards, through means other
than the TMDL process, so that waters can be removed from the 303(d) list; or (3) be used to
develop TMDLs. A watershed group can develop a TMDL if the TMDL complies with
applicable federal requirements.
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Table D-1
Cumulative Projects List
Agency

Project Name

Status/Source

Project Description

Kelsey Creek Watershed (Lake County)
GENERAL PLAN AMENDMENTS
Lake County Community
Development Department

GPAP 00-03 – General Plan
Amendment. Rural Communities
Housing Development Corp.

40 multi-family dwellings. 4425
Cruickshank Rd., Kelseyville

Lake County Community
Development Department

GPAP 01-01 – General Plan
Amendment and Rezone.

Split 31 acre site; rezone north half of
parcel from “A” to M1. 5490 Konocti
Rd., Kelseyville

Lake County Community
Development Department

GPAP 02-03 - General Plan
Amendment & Rezone. Wilson,
Eliot

Lake County Community
Development Department

GPAP 02-08 – General Plan
Amendment and Rezone. Shaul. R.

Rezone from “O” to “RL-B5(5) to
allow a residence. 9475 Bottlerock
Rd., Kelseyville.

Lake County Community
Development Department

GPAP 03-01 – General Plan
Amendment and Rezone

General Plan Amendment and Rezone
of 8 parcels along Wilson Rd. from “A”
to “RR”. Kelseyville

Application
submitted 4/1/02

General Plan Amendment and Rezone
from Resource Conservation to Rural
Lands (checking APN# for exact
location)

ANNEXATIONS – None
COMMERCIAL DEVELOPMENT PROJECTS
Lake Community
Development Department

Vineyard Development. Welch,
M.

Lake Community
Development Department

MUP 01-02 – S-Bar-S quarry

7/18/01

Clear 70 acres of land for vineyard
development. 8099 & 8121 So. State
Hwy 29, Kelseyville.
Quarry to recycle asphalt, concrete, dirt
& rock. Kelseyville.

GEYSERS
Lake County Sanitation
District

LACOSAN - Southeast Geysers
Effluent Pipeline Pump Station
Upgrades Project

8/7/02

See listing under Wastewater Projects

City of Santa Rosa

Santa Rosa Geysers Recharge
Project (SRGRP)

7/17/2000

Injection of 11 mgd in Sonoma and
Lake Counties in northwest part of
Geysers field

MAY 16, 2003

PARSONS
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Table D-1
Cumulative Projects List
Agency

Project Name

Status/Source

Project Description

MISCELLANEOUS
Lake Community
Development Department

On-site dam and reservoir

7/20/2000

Kluge, C., Retroactive permit for onsite dam(s) & reservoir, 7875 Adobe
Creek Road, Kelseyville

PARKS AND HABITAT RESTORATION/ENVIRONMENTAL MITIGATION PROJECTS
County of Lake/Public
Services Dept.

Park acquisition

5/9/02

Park acquisition & NEPA Exemption,
intended use is to extend Alpine Park

AIRPORT IMPROVEMENTS AND TRANSPORTATION PROJECTS
Lake County Public Works
Dept.

Lampson Field Airport

See “Sewer System and Wastewater
Projects”

Lake County Public Works
Dept.

Lampson Field Airport

Small drainage improvements

Lake County Public Works
Dept.

Merritt Road Bridge

Retrofit on low-water bridge on Merritt
Rd. near Kelseyville

Caltrans

Highway 20

Fill site (checking AP# for exact
location)

UTILITIES
Drainage Projects
Lake County Department of
Public Works

Dump Site for Cole Creek. Steve
Wills Excavation

8/20/01

Channel dredging project, 8800 cu.
Yds, access across creek. 1330 Bell
Hill Rd., Kelseyville

Lake County Department of
Public Works

Installation of 3 culverts in Pooh
Creek. John Szotkowski

8/28/01

Checking AP # for exact location

Lake County Department of
Public Works

Storm Water Detention Basin

9/9/02

Excavation of a storm water detention
basin approximately 600 ft.x4 ft., and
installation of about 3600 ft. of storm
drain pipe and drainage inlet followed
by backfill in an existing drainage
ditch.

Lake County Department of
Public Works

Levee. Johnson, David

9/19/02

Remove upper part of levee haul to
Rock Quarry.

Lake County Flood Control

Channel/Stream Maintenance

2/1/9/03

Various

MAY 16, 2003
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Table D-1
Cumulative Projects List
Agency

Project Name

Status/Source

Project Description

Sewer System and Wastewater Projects
Lake County Public Works

Lampson Field Airport (near
Lakeport)

Upgrade sewer, including collector
infrastructure and a 3-4 inch pipe from
the airport 2 to 3 miles to the County
Water Reclamation Plant south of
Lakeport.

Lake County Sanitation
District

LACOSAN - Southeast Geysers
Effluent Pipeline Pump Station
Upgrades Project

8/7/02

Lake County Special Districts

Repair of damaged section of
effluent pipeline

8/26/02

Lake County Special Districts

Highlands Harbor Sewer Line
Replacement

3/13/03

LACOSAN Waterline

6/22/01

NW Trea, 1155 Walen Way

Water storage reservoir. Delta
Breeze Vineyards

9/19/01

Construction and operation of 27 acreft. off-stream water storage reservoir
filled with well water to store, aerate
and allow iron to precipitate from water
for vineyard irrigation and frost
protection. 495 Hwy 53, Clearlake.

Expand District’s Clearwell

6/4/02

Expand District’s Clearwell from
30,000 to 200,000 gallons to maximize
C12 contact time and provide
additional storage for fire protection

Increase flow rate of existing Geysers
pipeline from 6,100 to 7,100 gpm by
constructing two new Booster Pump
Stations, one in Lower Lake and one 3
miles west of Middletown. Upgrade 3
existing pump stations in Bear Canyon;
install new power line to serve
upgraded Bear Canyon pump stations
and new Bear Canyon Booster Pump
Station; construct two new surge tanks,
one at Southeast Regional Wastewater
Treatment Plant and one at NCPA’s Ysite well pad in the Geysers steamfield

Solid Waste Projects - None
Water Projects
LACOSAN

Clear Lake Oaks Co. Water
District

MAY 16, 2003

PARSONS
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Table D-1
Cumulative Projects List
Agency
Lake County Department of
Public Works, Water
Resources Division

Project Name
Clear Lake Integrated Aquatic
Plant Management

Status/Source

Project Description

3/13/03

Petaluma River Watershed (Sonoma County)
GENERAL PLAN AMENDMENTS
Petaluma Community
Development

Southgate (Mixed Use Project)
General Plan Amendment

Change land use designation from
Specific Plan Area and Transit
Terminal to Mixed Use. 423,000 sq. ft.
office space, 170,000 sq. ft. of
Research & Development (R&D),
25,000 sq. ft. of commercial/retail,
15,000 sq. ft. of daycare use, 340 multifamily dwelling units

Petaluma Community
Development

Redwood Technology Center –
General Plan Amendment

Change land use designation from
Special Commercial to Special
Industrial/Office Park. 14.4-acre site
near corner of Old Redwood Highway
and North McDowell Blvd. 262,500
sq. ft. of professional office/research
and development space in four
buildings and 7,500 sq. ft freestanding
restaurant building pad

Petaluma Community
Development

Baker Ranch – Annexation, Final
Subdivision Map, SPARC

10 single-family homes on a 5-acre
site. 619 Ely Rd.

Petaluma Community
Development

Rockridge Pointe – Annexation

62 single-family homes. Oxford Court,
adjacent to Victoria subdivision.

Petaluma Community
Development

Magnolia Park – Annexation

47 single-family homes. Magnolia
Ave., west of cemetery

Petaluma Community
Development

Paula Lane Subdivision

21 single-family. Corner of Paula Lane
and Sunset Dr.

ANNEXATIONS

COMMERCIAL DEVELOMENT PROJECTS
Petaluma Community
Development

Steelhead

40,000 sq. ft. office buildings. 1445
Telecom Lane, Lakeville Business Park

Petaluma Community
Development

RNM South McDowell

14,000 sq. ft. of office in two buildings.
2000 So. McDowell, intersection of So.
McDowell and Cader Lane.

MAY 16, 2003
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Table D-1
Cumulative Projects List
Agency

Project Name

Status/Source

Project Description

Petaluma Community
Development

2231 Pine View Way

29,500 sq. ft. of office/light industrial.
2231 Pine View Way, Oakmead
Northbay Subdivision

Petaluma Community
Development

Park Central

230,000 sq. ft. of office; 20,000 sq. ft.
of commercial; 240 multi-family.
Corner of Casa Grande and Lakeville
Hwy

Petaluma Community
Development

Cypress Technology 1

43,000 sq. ft. Cypress Dr., OakmeadNorthbay Subdivision

Petaluma Community
Development

Cypress Technology 2

34,000 sq. ft. Oakmead-Northbay
Subdivision

Petaluma Community
Development

Basin St. Office Bldg.

60,000 sq. ft. building. Changing a
portion of structure to residential units.
C St. between 1st and 2nd Sts.downtown

Petaluma Community
Development

Sola

354,404 sq. ft. 1500 Cader Lane

Petaluma Community
Development

South McDowell East

245,850 sq. ft., 1645, 1647, and 1649
So. McDowell Blvd.

Petaluma Community
Development

Bank of Petaluma

17,792 sq. ft. 800 Wood Sorrel

Petaluma Community
Development

Adobe House II

16,800 sq. ft., Southpoint and N.
McDowell

Petaluma Community
Development

Lace House Linen & Supply

23,402 sq. ft., 949 Lindberg Ln.

Petaluma Community
Development

G & C Auto Body Expansion

896 Lakeville St., 896 Lakeville St.

Petaluma Community
Development

Lakeville Sustainable Community

28,000 sq. ft., Lakeville St. and
Lindberg Lane

Petaluma Community
Development

Kaiser Building Addition

53,626 sq. ft. in one new building.
2900 Lakeville Highway

Petaluma Community
Development

Clover-Stornetta Farms Expansion

23,000 sq. ft. office building and
25,000 sq. ft. warehouse building

Petaluma Community
Development

Factory Outlet Expansion

Petaluma Blvd. South

Petaluma Community
Development

Down River Apartments – mixed
use development

81 multifamily units as part of a mixed
use development. Intersection of
Washington and Grey Streets

Petaluma Community
Development

Park Central aka Alexan – mixed
use development

240 multifamily units, 230,000 sq. ft. of
office and 20,000 sq. ft. of commercial

MAY 16, 2003

PARSONS
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Petaluma Community
Development

Project Name

Status/Source

Lakeville Center – mixed use
development

Project Description
40 apartments. Corner of Lakeville St.
and Lindburg Ln.

RESIDENTIAL DEVELOPMENT PROJECTS
Petaluma Community
Development

Traditions

78 single-family homes, Maria Dr. and
Sonoma Mountain Parkway

Petaluma Community
Development

Washington Creek Village

37 single-family homes, E. Washington
St. and Hawk Drive

Petaluma Community
Development

Douglas Street PEP

23 senior apartments. 200 Douglas St.

Petaluma Community
Development

Gatti Subdivision

50 single-family homes & 50
townhouses. Sonoma Mt. Parkway via
Casella Way & Yorkshire Rd.

PARKS AND HABITAT RESTORATION/ENVIRONMENTAL MITIGATION PROJECTS
City of Petaluma

Proj. #9041 River Access
Improvements

CIP

Development of marsh and trail system
including acquisition of approximately
200 acres of riverside marshlands.

City of Petaluma

Proj. #9813 2002 Upper Petaluma
River Maintenance Dredging –
Habitat Restoration

CIP

Evaluate the Shollenberger Marsh and
identify methods to improve the site,
including the creation of additional salt
marsh harvest mouse habitat. Develop
monitoring plan.

Sonoma County Regional
Parks Department

South County Regional Park

FY 2004/05

Park acquisition and improvements

Approved, not
built

Copeland St., between E. Washington
and E. D Sts. Replace existing transfer
facility at Fourth and C Sts, and
rehabilitate site.

TRANSPORTATION PROJECTS
Dept. of Public Facilities and
Services

Petaluma Transit Mall Proj. No.
9972

Sonoma County
Transportation Authority

Sonoma County - Petaluma Hill
Road

Widen shoulders, install Class II
signs/striping on Petaluma Hill Road
Santa Rosa to Roberts

Sonoma County
Transportation Authority

Sonoma County - Adobe Road
Reconstruction

Reconstruct portions of Adobe Road
from Hwy 116 to Penngrove

California Department of
Transportation (Caltrans)

Highway 101 widening (MarinSonoma Narrows/Segment A)
(264000)

MAY 16, 2003

PARSONS

Approved, not
built

Ignacio Blvd. To N. of Atherton Ave.;
add HOV lanes in each direction
w/sound walls & landscaping as
appropriate
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Project Name

Status/Source

Project Description

California Department of
Transportation (Caltrans)

Highway 101 widening (MarinSonoma Narrows/Segment B)
(264000)

N. of Atherton Ave. to route 116; add
HOV lanes in each direction, w/sounds
walls and landscaping as appropriate,
plus 3 new interchanges

California Department of
Transportation (Caltrans)

Highway 101 widening (MarinSonoma Narrows/Segment C)
(264000)

Route 116 to Old Redwood Hwy; add
HOV lanes in each direction, sound
walls & landscaping as appropriate

California Department of
Transportation (Caltrans)

Highway 101 (276001)

3/1/2009

From south of Petaluma River Bridge
to 0.2 KM north of the Rte. 101/116
separation and overhead; replace
bridge and improve on-ramp

California Department of
Transportation (Caltrans)

Highway 101 (281110)

11/1/2009

From Lakeville Hwy (Rt. 116 E.) to
East of Washington St.; add auxiliary
lane to improve traffic operation

City of Petaluma

Proj. #9045 – Mainline Railroad
Bridge Approaches

CIP

Relocation rail approaches to Mainline
Bridge, reconstruct adjacent roads to
match new grades, installation
remaining floodwall, and remove
existing Mainline Bridge. FY 2003-04

City of Petaluma

Proj. #9049 – River Plan –
Denman Reach Flood Management
Project, Phases 1 & 2

CIP

Conduct restoration activities and bank
stabilization/terracing along Petaluma
River to increase channel capacity,
control surface runoff, and reduce
sediment input. Incorporate public
access improvements. FY 2003-06

City of Petaluma

Proj. #9056 – Petaluma River
Dredge Spoils Disposal Plan

CIP

Identify long-term needs to dredge
Petaluma River to maintain sufficient
channel depth for commercial and
recreational navigation on the river.

City of Petaluma

Proj. #9746 – H Street Storm Drain

CIP

Connect to existing storm drain system
on 6th Street, install approximately
2600 ft. of concrete pipe storm drain,
and appurtenant facilities.

UTITLITIES
Flood Mitigation and Drainage

Flood Control Projects Zone 2A –
Petaluma River
Sonoma County Water
Agency

MAY 16, 2003

Willow Brook Channel

PARSONS

Channel improvements to reduce
flooding
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Status/Source
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Sonoma County Water
Agency

Madison/Vallejo Conduit

Sonoma County Water
Agency

ESA Compliance Project

Sonoma County Water
Agency

Resource Conservation District

Sonoma County Water
Agency

H Street Drainage System

FY 03/04

Sonoma County Water
Agency

San Antonio Creek Channel

FY 03/04

Drainage/Erosion Study

U.S. Army Corps of Engineers

Flood Control Projects

Future Projects

Sewer and Wastewater
City of Petaluma Department
of Water Resources and
Conservation

Proj. # 9012Petaluma Water
Recycling Facility

CIP

New treatment plant with tertiary
treatment, polishing wetlands,
increased capacity, increased discharge,
education and recreational facilities.
FY03-04 completion of design and start
of construction. Construction
completed in 2007.

City of Petaluma Department
of Water Resources and
Conservation

Proj. #9799 - Sewer Main Repairs

CIP

Repair deteriorated swer pipelines and
appurtenances. Includes pipline
replacement, slip lines, pipe bursting
and/or construction of parallel. In FY
03-04 through 05-06 repairs
concentrated in Southwest Basin.

City of Petaluma Department
of Water Resources and
Conservation

Proj. #9904 – Demolition of
Existing Wastewater Treatment
Facility

CIP

Decommission and demolish 950
Hopper St. facility, except Pond
Influent Pump Station, admin building
and garage when new water recycling
facility begins operation.

City of Petaluma Department
of Water Resources and
Conservation

Proj. #9994 – Redwood Empire
Sportsplex

CIP

Construct sewer pipeline to connect the
Redwood Empire Sportsplexes’
wastewater pump station to City’s
wastewater collection system.

City of Petaluma Department
of Water Resources and
Conservation

Proj. #9995 – Recycled Water
Pipeline – Phase 1

CIP

Construct pipeline to deliver secondary
recycled water to Rooster run Golf
Course produced by existing
wastewater facility from City’s
oxidation poonds.

MAY 16, 2003

PARSONS
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City of Petaluma Department
of Water Resources and
Conservation

Project Name

Status/Source

Project Description

Proj. #9038 – Recycled Water
Pipeline – Phase 2

CIP

Construct pipeline to provide tertiary
recycled water for irrigation of parks
and fields adjacent to the pipeline
constructed under Phase 1.
Construction to start in FY 06-07.

Proj. # 9795 – New Wells

CIP

Two new wells were drilled during FY
2002/03; they will be outfitted and
connected to the City water system
during FY 2003/04; two additional
wells will be drilled in FY 2003/04

Proj. #9997 – Paul Lane Reservoir
#2

CIP

Build new reservoir for water storage to
increase storage capacity in zone II.
Construction FY 04-05

Sonoma County Water
Agency

South Transmission System
Project (STSP) (see also Russian
River Watershed)

CIP

Construction, operation, and
maintenance of a water transmission
pipeline, water storage tanks, and one
to two booster pump stations along the
pipeline route located between Cotati
and the southern end of Petaluma, near
Kastania Road and Highway 101.

Sonoma County Water
Agency

Kawana Springs Pipeline East
Project

Installation of approx 2 miles of 36inch diameter steel pipeline extending
from the existing Petaluma Aqueduct
on Hearn Ave to the Kawana Springs
Reservoir site in Southeast Santa Rosa.

Sonoma County Water
Agency; California Dept. of
Fish and Game, SF Bay
Regional Water Quality
Control Board, US Army
Corps of Engineers, Coastal
Conservancy

Napa-Sonoma Salt Marsh
Restoration

Provide recycled water from Petaluma
WWTP for use in restoration of 9,850
acres of salt ponds, remnant slough and
marsh habitat formerly used as an
industrial salt production facility.
Build pipeline from Petaluma to Napa.

North Bay Watershed Assn.

Regional Recycling Study

60 mgd for irrigation within San Pablo
Bay watershed

U. S. Army Corps of
Engineers

PG&E Tower Protection, Sonoma
County

Utility – Structure

U. S. Army Corps of
Engineers

Maintenance Alternatives
Corporation

Structure – Floating dock

Water
City of Petaluma

Wetlands Fill Projects

MAY 16, 2003

PARSONS
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U. S. Army Corps of
Engineers

Hendricks Petaluma River Dock

Structure - Dock

U. S. Army Corps of
Engineers

Petaluma Marina Fuel Dock
Rotation

Structure – Dock

U. S. Army Corps of
Engineers

Petaluma River Fishing Access

Structure – Pier

U. S. Army Corps of
Engineers

6300 Lakeville Highway, Petaluma

Structure - Pier

U. S. Army Corps of
Engineers

Sonoma County Landfill, Central
Disposal

Petaluma River

U. S. Army Corps of
Engineers

PG&E Tower Protection, Sonoma
County

Petaluma River

U. S. Army Corps of
Engineers

Sewer Line Replacement Project

Petaluma River

U. S. Army Corps of
Engineers

McDowell Boulevard/ East
Washington

Petaluma River

U. S. Army Corps of
Engineers

"C" Street Storm Drain Outfall,
Petaluma

Petaluma River

U. S. Army Corps of
Engineers

Washington Creek Village,
Petaluma

Washington Creek

U. S. Army Corps of
Engineers

North Parcel / Leonard Ranch Black Point

Petaluma River

U. S. Army Corps of
Engineers

Legacy Parking and Public Access

Petaluma River

U. S. Army Corps of
Engineers

Petaluma Marina/Shollenberger
Park

Petaluma River

U. S. Army Corps of
Engineers

Port Sonoma – Marina Dredging

Petaluma River

Putah Creek Watershed (Lake County)
GENERAL PLAN AMENDMENTS
Lake County Community
Development Department

GPAP 00-02 – General Plan
Amendment

Commercial Development. 21713 S.
Hwy 29, Middletown

Lake County Community
Development Department

GPAP 01-03 – General Plan
Amendment

Six unit two-story townhomes – 21034
& 21044 Berry St., Middletown

Lake County Community
Development Department

GPAP 02-01 – General Plan
Amendment. County of Lake

MAY 16, 2003

PARSONS

Application
submitted
3/12/02

Change from RR to Suburban
Residential-Reserve to correct Lakeport
Area Plan. Affects 45 parcels in the
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Project Name
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Project Description
vicinity of Hwy 175 & Acklov Rd.
Middletown

ANNEXATIONS – None
COMMERCIAL DEVELOPMENT PROJECTS
Lake County Community
Development Department

Putah Creek Gravel Mining and
Harmann Road Gravel Plant.
DNA River Rock

7/27/01

DNA River Rock

Lake County Community
Development Department

Aggregate Extraction

9/6/01

Extraction of aggregate material from
channel of Putah Creek, and
distribution of harvested material onto
existing ranch roads. 17352 Big
Canyon Rd., Middletown

Lake County Community
Development Department

Gravel Extraction. Luchetti
Ranch.

9/19/01

Gravel bar skimming, protection of 300
yards of rip-wrap, soil eroded control,
source gravel for road repair &
maintenance. 21565 Grange Rd.,
Middletown.

Lake County Community
Development Department

Rock Processing Plant. Kemp, R.

2/21/03

Install Rock Processing plant; extract
native rock from site and import
recyclable material; retail sale of
processed materials. 18850 Harman
Rd., Middletown.

RESIDENTIAL DEVELOPMENT PROJECTS
Lake County Community
Development Department

2 Single family dwellings/garages

Pending

Cobb

Lake County Community
Development Department

10 new Single family
dwelling/garage

Approved

Middletown

Lake County Community
Development Department

9 Single family dwelling/garage

Pending

Middletown

Lake County Community
Development

Update Water Quality Plan,
Geysers Power Company LLC

8/3/01

Geyser s Power Co. LLC – Revise and
update the water quality plan,
Whispering Pines

Lake County Community
Development

Update Aquatic Monitoring
Program, Geysers Power
Company, LLC

8/3/01

Revise and update the Alder Creek
Aquatic Resources Monitoring
Program, Whispering Pines

GEYSERS

MAY 16, 2003
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Project Name
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Lake County Community
Development

Update Aquatic Monitoring
Program, Geysers Power
Company, LLC

8/3/01

Revise and update the aquatic
monitoring program “Bear Canyon and
West Ford Flat, Whispering Pines

City of Santa Rosa

Santa Rosa Geysers Recharge
Project (SRGRP)

7/17/2000

Injection of 11 mgd in Sonoma and
Lake Counties in northwest part of
Geysers field

Lake County Community
Development

IS 01-39 - Geothermal Field
Development, Initial Study,
Geysers Power Company LLC

Lake County Community
Development

Sprouse A1 Well Drilling/East
Ford Flat Geothermal Field

Lake County Community
Development

East Ford Flat Field Development

Construct and operate a 4000 ft. x 16
in. diameter steam pipeline &
condensate collection system and in….
in the NEGU 7A pipeline
Pending

Drill a new well on existing pad

PARKS AND HABITAT RESTORATION/ENVIRONMENTAL MITIGATION PROJECTS
County of Lake/Public
Services Dept.

Park acquisition

5/9/02

Park acquisition & NEPA Exemption,
intended use is to extend Alpine Park

AIRPORT IMPROVEMENTS AND TRANSPORTATION PROJECTS
Putah Creek bridge replacement,
Caltrans

Under
construction

Highway 20

Highway 29 at milepost 9.5-10.0
Fill site

UTILITIES
Drainage

Lake County Department of
Public Works

MAY 16, 2003

Installation of 3 culverts in Pooh
Creek

8/28/01

John Szotkowski

Storm Water Detention Basin

9/9/02

Excavation of a storm water detention
basin approximately 600 ft.x4 ft., and
installation of about 3600 ft. of storm
drain pipe and drainage inlet followed
by backfill in an existing drainage
ditch.

Levee

9/19/02

Johnson, David. Remove upper part of
levee haul to Rock Quarry.

PARSONS
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Lake County Flood Control

Project Name
Channel/Stream Maintenance

Status/Source

Project Description

2/1/9/03

Various

Sewer System and Wastewater Projects
Lake County Department of
Public Works and Flood
Control

Highland Creek Reservoir

8/1/2002

Modify primary spillway to allow
additional storage of up to 750 acre-ft
in existing Highland Creek Reservoir.
700 will be released in summer/fall to
recharge groundwater in Big Valley.

Lake County Sanitation
District

LACOSAN - Southeast Geysers
Effluent Pipeline Pump Station
Upgrades Project

8/7/02

Increase flow rate of existing Geysers
pipeline from 6,100 to 7,100 gpm by
constructing two new Booster Pump
Stations, one in Lower Lake and one 3
miles west of Middletown. Upgrade 3
existing pump stations in Bear Canyon;
install new power line to serve
upgraded Bear Canyon pump stations
and new Bear Canyon Booster Pump
Station; construct two new surge tanks,
one at Southeast Regional Wastewater
Treatment Plant and one at NCPA’s Ysite well pad in the Geysers steamfield

Lake County Special Districts

Repair of damaged section of
effluent pipeline

8/26/02

Lake County Special Districts

Highlands Harbor Sewer Line
Replacement

3/13/03

Water Tanks

Approved

Two 10,500 gallon water tanks at
20572 Big Canyon Road, Middletown

Cobb Area Water District

Water storage tank and access road

4/11/01

Prepare site & construct a 200,000 gal.
water storage tank, adjust current
access road where needed. 10650
Gifford Springs Rd., Cobb

LACOSAN

LACOSAN Waterline

6/22/01

NW Trea, 1155 Walen Way

Solid Waste - None
Water

MAY 16, 2003

PARSONS
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Russian River Watershed
(Sonoma and Mendocino Counties)
GENERAL PLAN AND SPECIFIC PLAN AMENDMENTS
City of Santa Rosa
Community Development
Department

General Plan Amendment - Reduce
road width

Application
Pending

80 Sebastopol Road – reduce road
width from four to three lanes

City of Santa Rosa
Community Development
Department

General Plan Amendment Change land use designation

Application
Pending

2789 Sebastopol Road - change land
use designation from Business Park to
Light Industrial on 3.78 acres

City of Santa Rosa
Community Development
Department

General Plan Amendment - Reduce
road width

Application
Pending

Dutton Meadow Road – reduce road
width from four lanes to two

City of Santa Rosa
Community Development
Department

General Plan Amendment - Reduce
road width

Application
Pending

North Point Parkway and Dutton
Avenue Extension – reduce road width
from four lanes to two

City of Santa Rosa
Community Development
Department

General Plan Amendment Change land use designation

Application
Pending

180 Chestnut Street – change land use
designation from Low Density
Residential to Light Industrial on .55
acres

City of Santa Rosa
Community Development
Department

General Plan Amendment –
Change land use designation

Application
Pending

4616 Morris Court – change land use
designation from Very Low Density to
Low Density on 1.6 acres

Rohnert Park Planning
Department

General Amendment – Change
land use designation

Not submitted
yet

Stadium area – change land use
designation from Industrial/Public
Institutional to Regional Commercial –
45 acres

Healdsburg Planning and
Building

Healdsburg Convalescent Hospital

General Plan Amendment, rezone,
Residential Master Plan, major design
review & annexation of Healdsburg
Convalescent Hosp. property. 14745
Grove St.

Healdsburg Planning and
Building

Parcel B Affordable Housing
Subdivision

General Plan Amendment, rezone and
major subdivision - 18 single-family
homes, low to moderate income
housing. Parkland Farms.

Cloverdale

Alexander Valley Resort Specific
Plan

MAY 16, 2003
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Pending

Specific Plan for 267 acres; resort, golf
course, hotel & retail. SE of
Cloverdale Blvd./Hwy. 101 intersection
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Sonoma County PRMD

PLP03-0010/GPA03 (also 0009)

2/13/03

General plan amendment RR 5/Ac
dwelling to RR 2.5 ac/dwelling. Zone
change from AR B6-5 Ac to AR 2.5
acres density. Hessel specific plan
amendment. 4650 Blank Road

Sonoma County PRMD

PLP03-0008/GPA03 General Plan
Amendment and Zone Change and
Minor Subdivision

1/27/03

GP amendment from LEA 100 acre
density to LIA 40 acre density. Zone
change from LEA B6 100 ac/density to
LIA B6 40 ac/density. Subdivision of
96.5 acres to 2 parcels 41 and 59 acres.
Curtis & Assoc.
1040 Irwin Road

Sonoma County PRMD

PLP03-0002/GPA03 General Plan
Amendment, Zone Change, and
Minor Subdivision.

1/27/03

GP amendment from Public & Quasi
Public to UR. Zone change from
public facilities to R1 B6-1 dwelling/ac
on a 17,000 sf parcel. Western Pacific
Development Corp.
256 Richards Blvd.

Sonoma County PRMD

PLP02-0090/GPA02-0019 –
General Plan Amendment

12/11/02

Saunders, V., 175 Airport Blvd.,
Larkfield

Sonoma County PRMD

PLP02-0084/GPA02-0018

11/8/02

Delete 10 feet of zone change.
Carlile-Macy 3422 Santa Rosa Ave.
Bel

Sonoma County PRMD

PLP02-0057/GPA02-0012 –
General Plan Amendment

7/5/02

Sonoma County Regional Parks, 10501
River Dr., Forestville

Sonoma County PRMD

PLP02-0054/GPA02-0013 General
Plan Amendment, Zone Change,
and Specific Plan Amendment
9.65 acres

7/19/02

GP amendment from LC and Limited
Industrial to Urban Residential 20
du/ac. Zone from LC and MP to R3 20
units/ac district. Airport Industrial
Specific Plan text amendment to create
an Urban residential land use
designation. Airport industrial specific
plan amendment from retail
commercial and industrial park to
urban residential 20 du/ac. Airport
Business Center, 830 Airport Blvd.
SRO

MAY 16, 2003
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Sonoma County PRMD

PLP02-0032/GPA02-0009 Minor
subdivision, General Plan
Amendment, and Zone Change

5/15/02

GP amendment from 0.6 ac RR 2
ac/density to LC. GP amendment from
0.3 ac LC to RR 2 ac/density. Zone
change RR B6-2 ac to LC, SR& LC
zone to RR B6-2 acre. Minor
subdivision of 11.34 acres into 4 lots to
2/ac, 2.1 ac, 2.6 ac, and 2.1 acre with a
designated remainder. Olmsted &
Assoc. 1382 Hwy. 116 S. Hes

Sonoma County PRMD

GPA02-0007

3/27/02

New GP Land Use Element Policy.
Amend the text of land use element to
add policy LU-14aa that allows the
Mayacama development to be served
by a privately owned and operated
sewage treatment facility. Mayacama
Golf Club LLC, 525 Mayacama Club
Drive Windsor.

Sonoma County PRMD

PLP02-0008/GPA02-0005
General Plan Amendment, Zone
Change, and Specific Plan
Amendment
19.79 acres

2/8/02

Sonoma County PRMD

PLP02-0009/GPA02-0003
General Plan Amendment
6,970 sf.

2/4/02

Sonoma County PRMD

PLP02-0003/GPA02-0006 General
Plan and Zone Change

3/15/02

Sonoma County PRMD

PLP01-0073/GPA01-0014
General Plan Amendment, Zone
Change, and Specific Plan
amendment
4.74 acres

10/8/02

GP amendment RR 10 ac/density to
DA 10 acres/density. Zone change RR
B6-10/5 ac/density SA district to DA,
B6-10 ac/density SD District. Specific
Plan amendment from RR to DA Land
use category. Volney III, H. 6480
Jamison Rd. Ben.
GP amendment from RRD 160 ac
density to RR 1.5 acre density. Zone
change to AR B6-1.5 ac density SR
zoning district. 10630 River Road.
Forestville.
GP amendment Urban Residential to
Public/Quasi Public. Zone change
from R2 B6-6 du/ac F2 (Floodplain) to
public facilities (PF) F2. Sonoma
County Transit. 2110 Geyserville Ave.
GP amendment from RVSC to Urban
residential. Zone change from K to R1
B6-2 du/ac. Specific plan amendment
of Larkfield/Wikiup Plan from
recreation to Very Low Density
residential.

MAY 16, 2003

PARSONS

PAGE D-16

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX D - CUMULATIVE PROJECTS LIST

Table D-1
Cumulative Projects List
Agency

Project Name

Status/Source

Project Description

Sonoma County PRMD

PLP01-0074/GPA01-0013
General Plan Amendment, Zone
Change, and Specific Plan
Amendment. 4.10 acres

10/8/01

GP amendment from general industrial
to general commercial and urban
residential 20 du/ac. Zone change from
CO and M1 to C2 and R3-20 du/ac.
Specific plan amendment of South
Santa Rosa Plan from Professional
Office and Light industrial to retail
business and service high density
residential. Hummer & Assoc. 3454
Santa Rosa Ave.

Sonoma County PRMD

PLP01-0070/GPA01-0011
General Plan Amendment

10/02/01

Approved Quaker Hill Dev. Corp.
6560 Petalum Hill Rd. RP.

Sonoma County PRMD

PLP01-0035/GPA01-0004 General
Plan Amendment, Zone Change &
Specific Plan Amendment. 0.97
acres

6/4/01

GP amendment from RR to LC. Zone
Change from RR District to LC district.
Specific Plan Amendment from RR to
C1 (Neighborhood Commercial)
District. Konecny D. 1140 Hwy 116
S.

Sonoma County PRMD

PLP00-0055/GPA00-0012 General
Plan Amendment, Zone Change
Area Plan Amendment
2.7 acres

8/28/00

GP amendment from Urban Residential
4 units/ac to Recreation and Visitor
Serving Commercial. Zone change
from R1, B6-4 du/ac district to K
district. Amend Russian River Area
Plan from residential to
recreation/commercial. McLean,
K.&L. 14000 Woodland Dr.
Guernville.

Sonoma County PRMD

PLP00-0049/GPA00-010 General
Plan Amendment, Zone Change &
Specific Plan Amendment
0.33 Acres

7/6/00

GP amendment from Urban Residential
1du/ac to LC. Rezone from R1 B-61
du/ac district to LC. Russian river
Specific Plan amendment from
commercial recreation t o commercial,
retail, and general designation. Dada.,
R. 15600 River Road Guerneville.

Sonoma County PRMD

PLP00-0038/GPA00-0007
General Plan Amendment and
Major Subdivision
15.76 acres

6/5/00

General Plan amendment to delete
Specific Area Policy limiting additional
industrial development. Major
subdivision creating six parcels.
Soiland, M. 555 Westside Rd.
Healdsburg.
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Sonoma County PRMD

PLP00-0026/GPA00-0005

5/17/00

GP amendment include entire site
within urban service area and change
from Public-Quasi Public to RV and
SC. Zone change from Public facilites
to recreation and visitor serving
commercial. Area Plan amendment
include entire site within ultimate
sewer service area and change land use
designation from public Quasi Public to
commercial. Luther Burbank
Memorial Fndt. 50 Mark West Springs
road.

Sonoma County PRMD

PLP00-0014/GPA00-0004 General
Plan Amendment, Zone Change
2,850 sf.

3/22/00

GP Amendment from LC and RR to
RVSC. Zone Change from LC, SR,
AR, B61, SR districts to K and SR
zoning district. Christensen. 21714
Geyserville Ave. Geyserville

Sonoma County PRMD

PLP00-0010/GPA00-0003 General
Plan Amendment and Zone
Change, 72,460 sf.

3/14/00

GP Amendment from RR to Limited
industrial. Zone Change from RR B6,5
ac density to M3 district.

Sonoma County PRMD

PLP00-0007/GPA00-0001
General Plan Amendment Zone
change

02/25/00

GP amendment from LC to RR-3
ac/density. Amendment to West Santa
Rosa Area Development Guideline
from Commercial to RR-3 ac/density.
Zone change from LC to AR-B6-3
ac/density district. 4340 Occidental
Road.

Sonoma County PRMD

PLP01-0074/GPA01-0013 General
Plan Amendment, Zone Change,
and Specific Plan Amendment.
4.10 acres

10/8/01

GP amendment from general industrial
to general commercial and urban
residential 20 du/ac. Zone change from
CO and M1 to C2 and R3-20 du/ac.
Specific plan amendment of South
Santa Rosa Plan from Professional
Office and Light industrial to retail
business and service high density
residential. Hummer & Assoc. 3454
Santa Rosa Ave.

City of Santa Rosa
Community Development

NWSR 3-97 – Annexation

Proposed

NW Santa Rosa - 2707 Francisco Ave.
– 164.9 acres (EIR)

City of Santa Rosa
Community Development

SESR 1-99 – Annexation

Proposed

SE Santa Rosa – 7510 & 7522 Sonoma
Hwy. – 33 acres

ANNEXATIONS

MAY 16, 2003
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City of Santa Rosa
Community Development

Burbank Ave. Annexation

Proposed

SW Santa Rosa – 1267 Burbank Ave. –
132.68 acres

City of Santa Rosa
Community Development

Dutton Avenue Annexation

Proposed

SW Santa Rosa – 2000 Dutton Ave. –
30 acres

Rohnert Park Planning
Department

Wilfred Dowdell Village Specific
Plan Annexation

Pending

25-acre site located west of Highway
101 in the vicinity of Wilfred and
Dowdell Avenues. Development of
specialty shopping center, with retail,
restaurant,, and office uses.

Rohnert Park Planning
Department

Canon Manor Specific Plan
Annexation

Proposed

210-acre low density county-approved
residential subdivision located on the
east side of the City and directly south
of Sonoma State University.
Residential development,
infrastructure, and park.

Rohnert Park Planning
Department

University District Specific Plan
Area Annexation

Proposed

25-40 acre mixed use center, directly
north of Sonoma State University, with
8-12 acre “commercial core”. Retail,
personal services, eating and drinking
establishments. Residential, office, and
other compatible uses on upper floors.
Medium and high residential uses
around commercial core. Visible and
accessible from Rohnert Park
Expressway.

Rohnert Park Planning
Department

Northwest Specific Plan Area
Annexation

Proposed

159 acres located to the north and west
of the City’s existing limits. 45 acres
of high density residential uses, 36
acres of commercial uses, 55 acres of
industrial uses, 20 acres of office uses
in mixed use center concept.

Rohnert Park Planning
Department

Southeast Specific Plan Area
Annexation

Proposed

240 acres located directly east of the
City, north of Railroad Avenue, and
west of Petaluma Road. 100 acres of
industrial uses, 70 acres of low density
residential, 20 acres of medium density
residential and 10 acres of mixed use.
Neighborhood park approximately five
to eight acres in size.
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Northeast Specific Plan Area
Annexation

Proposed

100 acres located east of the existing
City limits and north of Crane Creek.
Estate, low, medium and high-density
residential uses and a neighborhood
park. Primarily low-density residential.

Cotati Planning Department

07/02 Cotati Garden Apartments

In Planning;
annexation
request

315 Units on approximately fifteen
acres. NE corner Helman Lane/Alder
Ave.

Healdsburg Planning and
Building

Nelson 24-lot Major Subdivision

Pending
Approval

Annexation and pre-zoning for major
subdivision - 24 lots

COMMERCIAL AND MIXED USE PROJECTS
Santa Rosa Community
Development

3rd and 4th St. Buildings

Proposed

200 4th St., 39,310 sq. ft., CUP

Santa Rosa Community
Development

Berto Buildings

Approved

2901 Cleveland Ave., 20,600 sq. ft.,
CUP

Santa Rosa Community
Development

Closet Crafters

Approved

1824 Empire Industrial Ct., 13,050 sq.
ft., CUP

Santa Rosa Community
Development

Copain Tenant Expansion

Approved

1160 Hoper Ave., 5,700 sq. ft., CUP

Santa Rosa Community
Development

Economy Plumbing Office

Approved

1058 No. Dutton., 1,800 sq. ft., CUP

Santa Rosa Community
Development

3255 Dutton Ave. Office
Warehouse

Proposed

3255 Dutton. Ave., 25300 sq. ft., CUP

Santa Rosa Community
Development

3261 Dutton Ave. Office
Warehouse

Proposed

3261 Dutton Ave., 30,600 sq. ft., CUP

Santa Rosa Community
Development

A Place to Play Sports Complex

Approved

2375 West Third St., 82 acres, CUP

Santa Rosa Community
Development

Barham Avenue Self Storage

Approved

55 Barham Ave., 49,612 sq. ft., CUP

Santa Rosa Community
Development

Duke Court Lot 3

Proposed

2815 Duke Ct., 17,488 sq. ft., CUP

Santa Rosa Community
Development

Jiffy Lube

Proposed

950 Stony Point Rd., 5,840 sq. ft., CUP

Santa Rosa Community
Development

Santa Rosa Corporate Center Lot 4

Approved

1030 Appollo Way, 28,508 sq. ft., CUP

Santa Rosa Community
Development

Santa Rosa Corporate Center Lot 7

Approved

1244 Apollo Way, 36901 sq. ft., CUP

MAY 16, 2003
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Santa Rosa Community
Development

Sonoma County Catering

Proposed

2995 Wijan Ct., 9,240 sq. ft., CUP

Santa Rosa Community
Development

AVE Building C

Approved

3593 Round Barn Blvd., 383,827 sq.
ft., CUP

Santa Rosa Community
Development

Canales Medical Offices

Approved

4625 Quigg Dr., 6,400 sq. ft. CUP

Santa Rosa Community
Development

Chanate Medical Center Phase 2

Proposed

3319, 3321 Chanate Rd., 202,781 sq.
ft., CUP

Santa Rosa Community
Development

Larkin Office Retail Building

Proposed

1322 4th St., 5,872 sq. ft., Rezoning

Santa Rosa Community
Development

McDonalds

Proposed

114 Bicentennial Way, 3,784 sq. ft.,
CUP

Santa Rosa Community
Development

Mendocino Marketplace

Approved

2210, 2630 Mendocino Ave., 56,130
sq. ft., CUP, Rezoning

Santa Rosa Community
Development

Moore Center

Approved

615 Healdsburg Ave., 9,000 sq. ft.,
Rezoning, lot merger

Santa Rosa Community
Development

The Rises

Proposed

740 Third St., 75,546 sq. ft., CUP

Santa Rosa Community
Development

Les Schwab Tire Center

Approved

1600 Santa Rosa Ave., 16,665 sq. ft.,
CUP

Santa Rosa Community
Development

Office Building

Approved

4537 Montgomery Dr., 31,454 sq. ft.,
CUP

Santa Rosa Community
Development

Retail Development for C & H

Approved,

2640, 2690 Santa Rosa Ave., 10,929
sq. ft., CUP

Cotati Planning Department

7580 Commerce Ave.

Approved

24 apts & 4,680 sq. ft. of commercial
space.

Cotati Planning Department

Albertson's

New application
filed

New Albertson's and retail space. SE
corner St. Joseph Way/Old Redwood
Highway.

Cotati Planning Department

South Sonoma Business Park

Approved

650,000 gross sq. ft. -retail, office, and
corporate facilities. Gravenstein
Highway between Redwood Dr. &
Alder Ave. 30 acres.

Cotati Planning Department

Moore/Leimer

Approved

New 6,832 sq. ft. warehouse/office
building at 526 Portal St.

Cotati Planning Department

E99-5, Comfort Inn and Suites

Waiting for
wetlands study

78 room hotel; 48,000 sq. ft. SW
corner of West Cotati Ave &
Gravenstein Highway.

MAY 16, 2003
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Cotati Planning Department

15/00, Durenberger, Mixed Use
Project

Tentative Map
approved

Mixed use project with commercial and
single family residential components.
8028 Gravenstein Highway.

Cotati Planning Department

22/00, Mixed Use Office Project

Under
construction

Mixed use office/residential project. 4
office/retail - 4 apts. 1324 La Plaza.

Cotati Planning Department

27/00, Portal Street

Approved

New industrial building at 421/445
Portal Street.

Cotati Planning Department

01/01, Cotati Cohousing Project

Under
construction

22 residential units in five buildings,
plus 8 additional residential units
within a mixed use commercial
residential building. Old Redwood
Highway/Charles Street.

Cotati Planning Department

11/01, Kandy Business Park

Permit
Issued/Plan
check

Two new 17,000 sq. ft. light industrial
buildings. Kandy Business Park lots 5
and 6. 368 Blodgett St.

Cotati Planning Department

16/01, Thompson/Lopes

Approved

New 6,574 square feet industrial
building-contractor's office and storage.
547 Portal Street.

Cotati Planning Department

17/01, Lewin/LeDoux

Under
construction

New 8,605 square foot light industrial
building. 460 Aaron Street.

Cotati Planning Department

10/02, Rancho Cotate Shopping
Center

In Planning

New 14,272 sq. ft. retail building in
existing shopping center. East Cotati
Ave.

Cotati Planning Department

21/02, Hahn's Window Center

In Planning

New industrial building 12,010 sq. ft.
and a 1,608 sq. ft. loading dock. 365
Blodgett St.

Cotati Public Works

25/02, Cypress Court

In Planning

Commercial/Residential planned unit
development consisting of 2,000 sq. ft.
of retail space, 5,500 sq. ft. of office
space, and 23 apts on 1.25 acres. 7820
Old Redwood Highway.

Sebastopol

Sebastopol - Laguna Vista MixedUse Project Sebastopol,
Gravenstein Highway South at
Fircrest Avenue

MAY 16, 2003
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21-acre site with 182 dwelling units,
including single family, second
dwelling, condominium, apartment, and
loft units. Also over 16,000 sq. ft. of
retail, restaurant, and office uses.
Restoration and maintenance of a
wetlands area at the easternmost end of
the project site.
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Windsor Planning Dept

00-13 180 Windsor River Road

Project
Map/Status
Summary

9 apartments over 3,700 sq. ft. retail

Windsor Planning Dept

01-07 These Town Village Phase
II

Project
Map/Status
Summary

20 single-family townhouses over
17,500 sq. ft. retail

Windsor Planning Dept

01-10 These Town Village Phase I

Project
Map/Status
Summary

34 single-family townhouses over
25,000 sq. ft. retail

Windsor Planning Dept

01-28 Woodstone Village
Subdivision

Project
Map/Status
Summary

19 single-family over office light
industrial workspace (50 sq. ft. each)

Windsor Planning Dept

01-41 Reiman House/American
Hotel

Project
Map/Status
Summary

6 single-family townhouses over 4,800
sq. ft. retail

Windsor Planning Dept

01-42 McCracken Building

3 fd townhouses over 2.8 ksf retail

Windsor Planning Dept

00-13 180 Windsor River Road

Windsor Planning Dept

02-21 Town Green Village IV

Windsor Planning Dept

00-12 Shiloh Oak Subdivision

Windsor Planning Dept

00-15 Conde General Partnership
Subdivision

Windsor Planning Dept

00-21 Evans-Drew Subdivision

Windsor Planning Dept

00-27 Den Beste Trucking
Subdivision

Windsor Planning Dept

00-07A Nase Industrial

Windsor Planning Dept

00-21 Evans-Drew Subdivision

Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary

MAY 16, 2003
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9 apartments over 3,700 sq. ft. retail
13 single-family townhouses over
9,500 sq. ft. retail
4.7 ac. retail; 51.3 light industrial
27.3 ac Light industrial
21.5 ac. Light industrial
0.6 ac. Light industrial remain
25 ksf office buildings
21.5 ac. Light industrial
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Windsor Planning Dept

00-25 Woltering 361 Shiloh Rd

Windsor Planning Dept

00-26 Woltering 353 Shiloh Rd

Windsor Planning Dept

00-27 Den Beste Trucking
Subdivision

Windsor Planning Dept

00-31 Shiloh 6450 Hembree Lot 5

Windsor Planning Dept

00-32 Shiloh 6560 Hembree Lot 6

Windsor Planning Dept

00-33 Shiloh 6550 Hembree Lot 7

Windsor Planning Dept

00-34 Shiloh 6580 Hembree Lot 8

Windsor Planning Dept

00-40 Windsor School District
Office

Windsor Planning Dept

00-43 Richardson Commercial
Subdivision

Windsor Planning Dept

00-47 Shiloh 6400 Hembree Lot 4

Windsor Planning Dept

00-52 9150 Brooks Road South

Windsor Planning Dept

01-16 Prime Source - 300
American Way

Windsor Planning Dept

01-20 BMW - 800 American Way

Windsor Planning Dept

01-22 Trendiest Resorts - Shiloh

Windsor Planning Dept

01-23 7677 Bell Road

MAY 16, 2003
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Status/Source
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary

Project Description
6 pump gas stn/car minimart (3500 sq.
ft.) 3 acre light industrial
7.5 ksf office/restaurant building
0.6 ac. Light industrial remain
7.2 ksf retail building
4.9 ksf retail building
18.2 ksf retail building
14.2 ksf retail building
5.7 ksf office building
3.2 ac retail subdivision
24 ksf retail building
108 room hotel; 6 ksf restaurant; 8.5
ksf office-retail
20 ksf office-manufacturing building
(Index # 103 Lot 4)
5.4 ksf motorcycle sales and service
228 unit resort hotel (11 ac)
20.3 ksf office-manufacturing building
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Map/Status
Summary
Project
Map/Status
Summary
Project
Map/Status
Summary

Project Description

Windsor Planning Dept

01-24 7705 Conde Lane

Windsor Planning Dept

01-31 Lewis 7975 Cameron Dr.
#1800

Windsor Planning Dept

01-46 Jack-in-the-box

Windsor Planning Dept

01-47 Sonoma Imperial

Windsor Planning Dept

01-56 Kentucky Fried
Chicken/A&W

Windsor Planning Dept.

02-21 Town Green Village IV

Windsor Planning Dept

02-25 1360 19th Hole Drive

Windsor Planning Dept

03-23 10315 Old Redwood Hwy

Healdsburg Planning and
Building

Wheeler Industrial Building

Use permit to construct new
industrial/R&D building. 1 Foss Creek
Circle.

Healdsburg Planning and
Building

Healdsburg Hotel

Modification to the use permit and
design review to construct up to 60
hotel rooms. 311 Healdsburg Ave.

Healdsburg Planning and
Building

Fast Lane Gas

Use permit to allow gas station/mini
mart/fast food restaurant, variance to
riparian setbacks and proximity to
freeway entrance. 111 Healdsburg.

Healdsburg Planning and
Building

Grohman Historic Design Review

Use permit to convert elder care facility
to 11-room bed and breakfast inn. 410
Matheson.

Cloverdale Planning
Department

Golf Course and housing

Pending

Golf course plus residences

Sonoma County PRMD

UPE03-0011 – Use Permit for 500
case/hr. Winery

2/10/03

Barnett, P., 4901 Blank Rd., Hes

MAY 16, 2003
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63.1 ksf office-warehouse (index #108,
lot 3)
5.2 ksf building/office-manufacturing
2.9 ksf five thru restaurant
14.0 ksf office building
3.0 ksf drive through combo restaurant
13 sfd townhouses over 9.5 ksf retail

10. ksf retail
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Sonoma County PRMD

UPE03-0017 – Use Permit to
replace cabins with 3 duplexes

2/27/03

Mazza, M., 14691 Canyon 7 Rd., Rio

Sonoma County PRMD

UPE03-0019 – Use Permit to
increase winery production

3/10/03

Rochioli Enterprises, 6192 Westside
Rd., Win

Sonoma County PRMD

UPE03-0020 – Use Permit for
olive oil storage

3/11/03

Enright, M., 2505 Geysers Rd., Gey

Sonoma County PRMD

UPE03-0021 – Use Permit to add 3
new wine storage buildings

3/13/03

Squire Glen, 3225 Dry Creek Rd.,
Healdsburg

Sonoma County PRMD

Gallo of Sonoma Winery
Expansion (facilities at Frei Ranch
- Dry Creek)

EIR in process
(circulation
ended 12/30/02)

Expand annual wine production
capacity from 40,000 to 65,000 tons per
year. Project and Alternative are in
Dry Creek Valley & Alexander Valley
areas of Sonoma County.

6 - Harvest Subdivision 1&2

Approved

SE Santa Rosa - 3361 Petaluma Hill
Rd. - 248 units

Santa Rosa Community
Development

8 - Kawana Meadows

Approved

SE Santa Rosa - Kawana Springs &
Petaluma Hill Rd. - 79 units

Santa Rosa Community
Development

11 - Kawana Springs Senior
Housing

Approved

SE Santa Rosa - 303 Kawana Springs
Rd. - 92 units

Santa Rosa Community
Development

17 - Spring Meadow

Approved

SE Santa Rosa - 5550 Pepperwood Rd.
- 20 units

Santa Rosa Community
Development

18 - Stonegate

Proposed

SE Santa Rosa - Sonoma Hwy & Brand
Rd. - 40 units

Santa Rosa Community
Development

19 - The Orchard at Oakmont

Proposed

SE Santa Rosa - Sonoma Highway 168 units

Santa Rosa Community
Development

35 - Toscana

Proposed

SW Santa Rosa - 1445 Ludwig Ave. 297 units

Santa Rosa Community
Development

15 - Evelyn's Ranch (Woodside)

Approved

SW Santa Rosa - 2830 Stony Point 164 units

Santa Rosa Community
Development

14 - Courtside Village

approved

SW Santa Rosa - 3950 Sebastopol Rd. 371 units

Santa Rosa Community
Development

6 - Fountaingrove II West

approved

NW Santa Rosa - 3646 Parker Hill Rd.
- 205 units

Rohnert Park Planning
Department

Redwood Creek

CIP

Redwood Creek, 232 unit apt. complex,
NW corner of RP Expressway and
LaBath

RESIDENTIAL
Santa Rosa Community
Development

MAY 16, 2003
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Rohnert Park Planning
Department

City Center Townhouses

Sebastopol

Sebastopol - Onoratto Subdivision

Sebastopol

Sebastopol - Simpson Subdivision

Cotati

Wilford Lane Property Purchase
and housing

Projected FY and
New 2002-03
CIPs

Cotati Planning Department

13/00, 8780 Cypress

Tentative Map
Approved

8 lot single-family residential
subdivision.

Cotati Planning Department

E99-42, Twin Creeks Subdivision

Grading Permits
Issued

Nine new residential lots. 8691 Water
Road.

Cotati Planning Department

E95-17, Bettman/McCarville
residential duplex

Planning
Approvals

Residential duplex at Park/Old
Redwood.

Cotati Planning Department

E99-46, Key/Bickel Subdivision

Waiting outcome
of wetlands
study

Five new residential lots at 780 West
Cotati Ave.

Cotati Planning Department

16/00, Altman Acres

Under
construction

Altman acres - 14 unit single-family
subdivision. 8770 Old Redwood
Highway.

Cotati Planning Department

17/00, West Sierra/Pine Lane

On hold

118 unit single-family subdivision with
park.

Cotati Planning Department

24/00, Willow Glen Multi-Family
Housing

All Planning
approvals

19 unit multi-family housing at 789
East Cotati Ave.

Cotati Planning Department

05/01, Cypress Gardens
Subdivision

Application
submitted

9-lot single family subdivision. 8886
Cypress Ave.

Cotati Planning Department

08/01, Park Ave. Single Family
Subdivision

Permits issued

3-lot single family subdivision.

Cotati Planning Department

14/01, Blondina/Lafranchi

Tentative Map
approved

3-lot single family residential
subdivision at 377 Maple Ave.

Cotati Planning Department

18/01, Heritage Gardens

All Planning
approvals

New residential subdivision consisting
of 15 single family units and 14 duplex
units on a 4.1 acre site. 251 and 203 El
Cotati Ave.

Cotati Planning Department

19/01, 421 Maple Ave.

Tentative map
approved by City
Council

3 lot residential subdivision. 421 Maple
Ave.
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CIP

Project Description
76 unit apt complex, w. side of State
Farm Dr., N. of RP Expressway
2 duplexes
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Cotati Planning Department

20/01, Wilford Lane Village

In Plan Check

36 units of low/moderate income
townhouses and flats on 1.72 acres plus
a park of 0.68 acres

Cotati Planning Department

01/02, Ristad Subdivision

In Planning

Subdivision of 0.92 acres into four
single family lots. 193 Eucalyptus Ave.

Cotati Planning Department

02/02, Soderlund/Harris

In Planning

Subdivision of 1.81 acres into eight
single-family lots.

Cotati Planning Department

03/02 Cotati Cottages

In Planning

46 townhouse units on a 3.2 acres
parcel (part of South Sonoma Business
Park)

Cotati Planning Department

04/02 Gilman Subdivision

In Planning

Eight new residential lots. 850 West
Cotati Ave.

Cotati Planning Department

13/02, Park Village Subdivision

In Plan Check;
Final Map
pending

70 unit townhouse project and a
neighborhood park. Phase 1 of the
Santero Way Specific Plan.

Healdsburg Planning and
Building

210 2nd Street - Minor Subdivision

Pending
Approval

Minor subdivision - 3 lots

Healdsburg Planning and
Building

Unciano - Major Subdivision

Tentative major subdivision

Healdsburg Planning and
Building

Cohen Minor Subdivision

Minor 4-lot subdivision. 1125 Fitch
Mt. Rd.

Healdsburg Planning and
Building

Barich Major Subdivision

Proposed 6-lot major subdivision in
Area A and variance to riparian
setbacks. Off Healdsburg Ave.

Healdsburg Planning and
Building

Greco Major Subdivision

Proposed 15-lot major subdivision in
Area A and variance to riparian
setbacks. Off Healdsburg Ave.

Healdsburg Planning and
Building

White Minor Subdivision

4-lot subdivision. 16 Ward St. and 15
Palm Ave.

Healdsburg Planning and
Building

Brush Major Subdivision

17-lot single-family subdivision. 6 lots
constructed; 11 lots yet to build. 16038
Healdsburg Ave.

Healdsburg Planning and
Building

Norton Minor Subdivision

Minor subdivision 2 lots. 148 Grant
Street.

Healdsburg Planning and
Building

Ridgeline Major Subdivision

Major subdivision, approved for
construction

Healdsburg Planning and
Building

MacElhenny Minor Subdivision

Minor subdivision to split one parcel
into two, proposed Alzheimer Elder
Care facility and variance to FAR.
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Windsor Planning Dept

89-518 Los Robles Meadows 1&2

6 unit SF detached

Windsor Planning Dept

89-518A Los Robels Meadows 3

3 unit SF detached

Windsor Planning Dept

89-570 Hidden Creek 2

2 unit SF detached

Windsor Planning Dept

92-057A Windsor Creek II

19 unit SF detached

Windsor Planning Dept

97-08 Spencer Subdivision

4 unit SF detached

Windsor Planning Dept

97-29 Vintage Greens

385 units SF detached/remaining lots of
original subdivision approved

Windsor Planning Dept

97-29 Vintage Greens Phase I

45 units SF detached

Windsor Planning Dept

98-23 The Villas

5 units SF detached

Windsor Planning Dept

98-31 Vinton Phases 1-3

15 SF detached approved, 275 in
application.

Windsor Planning Dept

99-07 Cole Subdivision

20 units SF attached, 11 single family
detached

Windsor Planning Dept

99-22 Blue Oak Estates

8 units SF detached

Windsor Planning Dept

99-28 Miller Apartments

32 units application only

Windsor Planning Dept

99-43 Sally's Meadow

8 unit SF detached

Windsor Planning Dept

99-45 Winter Creek Village Apts

41 unit apartment

Windsor Planning Dept

00-11 Bonita Robles

6 units SF detached

Windsor Planning Dept

00-36 Hembree Village

Windsor Planning Dept

00-46 Morgan Woods

Windsor Planning Dept

02-28 Chirpy Apartments

application only

7 units

Windsor Planning Dept

02-34 Vintage Greens/Ultimo
Subdivision

application only

24 units SF detached

Windsor Planning Dept

02-35 Vintage Greens/Area C

application only

2 units FS detached

Windsor Planning Dept

02-46 Paling Subdivision

Cloverdale Planning
Department

Vintage Meadows II and III

approved

80 Units built

Cloverdale Planning
Department

Oak Grove Court

approved

1 very-low income and 11 moderate
income residential units

Cloverdale Planning
Department

127 S. Main Street

approved

2 low-income residential units

Cloverdale Planning
Department

Creekside Apartments

approved

16 low income units

Cloverdale Planning
Department

Clover Springs IIIB

pending

35 above moderate residential units.

MAY 16, 2003
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Cloverdale Planning
Department

Sunrise Hills

pending

50 above moderate residential units.

Cloverdale Planning
Department

Southwest Acres

pending

8 above moderate residential units.

Cloverdale Planning
Department

Cloverdale Condos

pending

37 moderate income residential units

Cloverdale Planning
Department

Seghesio Townhomes

pending

48 moderate income residential units

Cloverdale Planning
Department

Oak Meadow Apts

pending

15 moderate income residential units

Cloverdale Planning
Department

Creekside

pending

14 moderate and 3 above moderate
residential units.

Cloverdale Planning
Department

Cottages Phase IV

pending

13 residential units

AIRPORT PROJECTS
Healdsburg Airport Projects

Upgrade, Maintenance and Repair

CIP

Sanitation System; Access Road to S
Tiedown; Taxiway Extension; Runway
Shoulder ditch removal; Paving South
Gully; Runway Overlay

Cloverdale Public Works
Airport Facilities

AP-004 Airport Runway
Rehabilitation

CIP

Airport Runway Rehabilitation

Cloverdale Public Works
Airport Facilities

AP-009 Airport Hanger Taxiways

CIP

Airport Hanger Taxiways

Sonoma County
Transportation and Public
Works Department

Aircraft Storage Hangars

CIP (funded)

Construct aircraft storage buildings at
maintenance building site (FY03-04),
Laughlin Rd. site (FY04-05), and Gun
Club site (FY05-06), along with
additional infrastructure as required.

Sonoma County
Transportation and Public
Works Department

Land Acquisition

CIP (funded)

Acquisition of adequate property in the
area around the Sonoma County
Airport to ensure that the density and
types of land use in the area remain
compatible with existing and future
airport activity.

Sonoma County
Transportation and Public
Works Department

Car Wash Facility

CIP (funded)

Outfit airport storm drains with a
pollution control system in compliance
with federal law. Construct
aircraft/auto car wash facilities with
pollution control system

MAY 16, 2003
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Sonoma County
Transportation and Public
Works Department

Airfield Improvements

CIP
(undetermined
funding)

Major Repairs including sewer
extension to portable hangars, security
improvements, taxiway Y relighting,
security fencing, replacing line shack,
and repaving at line shack/new parking
lot.

Sonoma County
Transportation and Public
Works Department

Terminal

CIP
(undetermined
funding)

Major replacement

Sonoma County
Transportation and Public
Works Department

Rejuvenation

CIP
(undetermined
funding)

Hangar painting – roofcoats; Asphalt
Repair

CIVIC PROJECTS, INCLUDING SCHOOLS AND HOSPITALS
Santa Rosa

2 middle school sites & 7
elementary school sites are needed
to accommodate SR projected
student population

Santa Rosa

CIP

GP identifies 3 elementary and 1
middle school in area bounded by S.
Wright, Bellevue, Stony Pt. &
Sebastopol Rd.

CIP

GP identifies 1 elementary and 1
middle school in area bounded by SR
Ave., Hwy. 101, Yolanda & Stony Pt.
Rd.

Rohnert Park Engineering

OF-03 Rohnert Park Community
Library

CIP

Construct a new city library. Rohnert
Park Expressway.

Rohnert Park Engineering

OF-06 Community School
Relocation

CIP

Relocate existing Community School
building further north. J. Rodgers Ln.

Sebastopol

Sebastopol - Palm Drive Hospital

Cotati

Police Facility ($3,000,000)

Projected FY
2002-2003 CIP
(continuing
projects)

Healdsburg Public Building
Projects

Corporation Yard - Pole Pile,
Grading and Paving

CIP

Healdsburg Public Building
Projects

Community Development Center

CIP

Windsor Public Works –
Water Reclamation Projects

1168 Corporation Yard Expansion

CIP

Expansion of Town Corporation yard
in the vicinity of 8400 Windsor Road.

Cloverdale Public Works
Police

New Police Station

CIP

New Building

MAY 16, 2003

PARSONS

Construct 35-40 units for housing

PAGE D-31

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX D - CUMULATIVE PROJECTS LIST

Table D-1
Cumulative Projects List
Agency

Project Name

Status/Source

Project Description

Cloverdale Public Works
Airport Facilities

CF-001 City of Cloverdale Civic
Center Facility

CIP

City of Cloverdale Civic Center
Facility

Cloverdale Public Works
Airport Facilities

CF-002 Corporation Yard

CIP

Corporation Yard

Cloverdale Public Works
Airport Facilities

CF-009 Senior Center

CIP

Senior Center Construction

Sonoma County

Juvenile Justice Center (JJC)

CIP

Santa Rosa Recreation and
Parks Department

Proj #5716 - Bellevue
Ranch/Northpoint Parks

CIP

Acquisition and development of the
new neighborhood parks planned for
the Southwest area. Targeted for both
Bellevue Ranch and Northpoint Park.

Santa Rosa Recreation and
Parks Department

Proj. 5765 –Youth Community
Park

CIP

Construction of additional facilities for
expanded 72 acre park in accordance
with master plan:

Santa Rosa Recreation and
Parks Department

Proj. 5766 - Fountain Grove
Community Park

CIP

Construct a 33-acre park site with focus
on existing 9-acre lake and 24-acres of
natural landscape.

Santa Rosa Recreation and
Parks Department

Proj. 8402 - Southwest Community
Park

CIP

Provide improvements for Southwest
Community Park which was acquired
from County in FY 1997-98. Funding
for new community center, ball field
improvements and landscaping.

Santa Rosa Recreation and
Parks Department

Proj. 8403 – Prince Park

CIP

Restoration of the downtown portion of
Santa Rosa Creek including: soils
testing, surveys, etc., design and
improvement plans and construction

Santa Rosa Recreation and
Parks Department

Proj. 8435 - Southeast
Neighborhood Park Acquisition &
Development

CIP

Development of a 4-acre neighborhood
park adjacent to the Summerhill II
subdivision south of Yolanda in
Harvest subdivision.

Santa Rosa Recreation and
Parks Department

Proj. 8446 - Roseland
Neighborhood Park

CIP

Acquisition and development of a
neighborhood park in the Roseland
area.

Santa Rosa Recreation and
Parks Department

Proj. 8450 - Kawana School/Park
Acquisition and Development

CIP

Acquisition and development of a
neighborhood park adjacent to Kawana
School in conformance with the
Southeast Area Plan

PARKS

MAY 16, 2003
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Santa Rosa Recreation and
Parks Department

Proj. 8462 - Colgan Bellevue Park

CIP

Acquisition and development of a
neighborhood park along Colgan Creek
in Southwest Santa Rosa.

Santa Rosa Recreation and
Parks Department

Proj. 8407 - Rincon Ridge Park
Acquisition and Development

CIP

Development of an 11-acre
neighborhood park in Fountaingrove II.
Site to be provided by developer.

Santa Rosa Recreation and
Parks Department

Proj. 8421 - A Place to Play

CIP

Development of a City-wide outdoor
sports complex of 80+ acres for soccer,
softball, baseball and other field sports.
Initial funds for planning of facilities at
W. 3rd site.

Santa Rosa Public Works

Proj. 5002 – Storm Water Creek
Restoration Projects (continuing)

Rohnert Park Engineering

PR-10, Dog Park

CIP

Construct a fenced area for dogs.
Roberts Lake Road.

Rohnert Park Engineering

TR-09 – Bike Path at Racquet
Club Circle Condos

CIP FY 2003/04

Construct a new bike path along the
west side of the Racquet club Circle
condos, and a bridge over Hinebaugh
Creek to Donna Court

Rohnert Park Engineering

TR-17 – Hinebaugh Creek Bike
Bridge at Commerce

CIP FY 2003/04

Construct new bike bridge over
Hinebaugh Creek west of Commerce
Blvd.

Rohnert Park Engineering

PR-02 Community Fields Park

CIP FY 2006/07

Plan and construct lighted sports
complete consisting of soccer fields,
and baseball fields

Rohnert Park Engineering

PR-17, 50 Meter Swimming Pool

CIP

Plan and construct a 50 meter
swimming pool with support facilities.
Location TBD.

Rohnert Park Engineering

TR-16 Commerce Blvd. Bike Path

CIP

Construct a Class I bike path along the
west side of Commerce Blvd. from
Hinebaugh Creek to Utility Ct.

Cotati

Middle School Park ($73,000)

Projected FY
2002-2003 CIP
(continuing
projects)

MAY 16, 2003
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Plant trees and shrubs, re-grading creek
channels as needed to accommodate
additional vegetation, and maintaining
vegetated creeks to improve storm
water quality.
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Cotati

Skateboard Park ($50,000)

Projected FY
2002-03 CIP
(continuing
projects)

Cotati

Marsh Way Bike/Pedestrian Path
& Bridge

Projected FY
2002-2003 CIP
(continuing
projects)

Sebastopol

Sebastopol - Skate Park - Laguna
Park Way

Windsor Public Works Community Services

12 Foothill Regional Park
Improvements

CIP

210-acre park with five improvement
phases: restrooms, irrigation work,
tables, benches, ranger station, trail
system.

Windsor Public Works Community Services

16 Keiser Park Master
Plan/Expansion/Construction

CIP

Expand and refurbish existing
community park. Phase 1: acquire
4.5 acre parcel on northern boundary;
replace or rehabilitate restrooms and
electrical service; construct
pedestrian trail.

Windsor Public Works Community Services

18 Hiram Lewis Park

CIP

Construct a 16-acre park including
detention basin.

Windsor Public Works Community Services

23 Skate Park

CIP

Construct a skate park facility at
Hiram Park.

Windsor Planning Dept NonResidential Dev.

87-015 Soccer Park Subdivision

Windsor Public Works

1176 Wetlands Enhancement

CIP

Healdsburg Park Projects

Badger Park Improvements

CIP

Healdsburg Park Projects

Giorgi Park Playground
Improvements

CIP

Healdsburg Park Projects

Recreation Park Grandstands

CIP

Cloverdale Public Works

PR-001 Furber Park

CIP

Cloverdale Public Works

PR-006 Cloverdale River Park

CIP

Cloverdale Public Works

PR-007 Vintage Meadows Park

CIP

Sonoma County Regional
Parks Department

Hood Mountain Regional Park
Expansion

MAY 16, 2003
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10 acre Soccer Park
Construct 10 acres of wetlands.

Acquire an additional 300 acres at
Hood Mountain Regional Park
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Project Name
Hansen Aggregate

Status/Source

Project Description

FY03-08 plan

Joint acquisition by the Sonoma
County Water Agency and the District
of the former Hansen Aggregate site on
the Russian River for a public park

Planning Area 1 Sonoma CoastSonoma County Regional
Parks Department

Stillwater Expansion II

FY 2007/08

Park Improvements

Sonoma County Regional
Parks Department

Doran Park

FY2003/04

ADA Improvements

Sonoma County Regional
Parks Department

Bodega Community Park

FY 2005/06

Community Park

Sonoma County Regional
Parks Department

Westside Park Sewer

2003/04

Replace existing leach field system

Sonoma County Regional
Parks Department

Sonoma Coast Occidental/Salmon Creek Trail

2003/04,
2006/07

Trail Construction

Planning Area 2 – North County
Sonoma County Regional
Parks Department

Porter Creek Park

FY 2005/06

Trailhead and trails

Sonoma County Regional
Parks Department

Riverfront Park

FY 2006/07

Park development

Planning Area 3 – Russian River
Sonoma County Regional
Parks Department

Steelhead Beach

FY 2004/05,
05/06, 07/08

Restrooms, River Road Improvements,
Campground

Sonoma County Regional
Parks Department

Graton Town Park

FY2004/05

2/3 acre town park

Sonoma County Regional
Parks Department

Sunset Beach

FY 2003/04

River access park

Planning Area 4 – Santa Rosa
Sonoma County Regional
Parks Department

Shiloh Regional Park

FY2004/05

Park Improvements

Sonoma County Regional
Parks Department

Santa Rosa Creek

FY 2006/07

Trail Improvements

Sonoma County Regional
Parks Department

Rodota/West Co Trail Phase 9B

FY 2003/04

Trail development Dutton Ave. to
Railroad Sq.

Sonoma County Regional
Parks Department

Roseland Creek Bike Trail

FY 2005/06

Bike trail construction

Sonoma County Regional
Parks Department

Peterson Creek Bike Trail

FY 2006/07

Bike trail acquisition & construction

MAY 16, 2003
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Sonoma County Regional
Parks Department

Taylor Mountain

FY 2003/04

Trails

Sonoma County Regional
Parks Department

Hunter View Creek Bike Trail

FY 2004/05

Bike trail acquisition & construction

FY 2007/08

Bike Trail: Phase 1 construction

Planning Area 5 – South County
Sonoma County Regional
Parks Department

Rail Trail Sebastopol to Petaluma

Planning Area 7 – LarkfieldWikiupy
Sonoma County Regional
Parks Department

Maddux Park

FY 2005/06

Park Improvements

Sonoma County Regional
Parks Department

Schopflin Fields Phase 2

FY 2003/04,
2006/07

Park Improvements Ballfield

Sonoma County Water
Agency

Santa Rosa Creek Restoration Plan

Fy 2003/08

Hewitt Street, Restoration Feasibility
Study, Army COE Hydraulic analysis,
SR Creek Watershed Analysis

Sonoma County Water
Agency

Matanzas Creek Restoration

FY 2003/04

Removal of sediment

Sonoma County Water
Agency

Mumford Fish Passage

FY 2003/04

Sonoma County Water
Agency

Riverfront Park Restoration

FY 2003/04

Sonoma County
Transportation Authority

Cotati - Marsh Creek Trail

Bicycle and pedestrian path

Sonoma County
Transportation Authority

Santa Rosa - Joe Rodota Trail

Joe Rodota Trail - Stony Point Road to
downtown Santa Rosa

CIP 8G-2

TRANSPORTATION
Santa Rosa

8175 - Street Reconstruction Various Locations (Continuing)

CIP

Reconstruct various major and collector
streets within the city.

Santa Rosa

5049 - Farmers Ln. Extension from
Bennett Valley Rd. to Hearn Ave.

CIP

Extend of Farmers Ln. from Bennett
Valley Rd. to Petaluma Hill Rd. at
Yolanda Ave.

Santa Rosa

8063 - W. 9th St. from Dutton to
Wilson - Widen & Reconstruct

CIP

Widen and reconstruct W. 9th St. to
three lanes from Dutton to Wilson St.,
incl. storm drains, street lights, curb,
gutter, sidewalks, and traffic signal.

MAY 16, 2003
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Santa Rosa

8065 - West Steele Lane - Widen
with Sidewalks & Reconstruct

CIP

Widening of W. Steele Lane to include
two travel lanes, left turn lanes, bike
lanes & sidewalks

Santa Rosa

8114 - Yolanda Ave. Widening SR Ave. to Petaluma Hill Rd.

CIP

Widening of Yolanda Ave. to three
lanes with bike lanes and sidewalk

Santa Rosa

8131 - Hearn Ave. Widening Dutton Ave. to RR tracks

CIP

Widen Hearn Ave. to 4 lanes from
Dutton Ave. to RR tracks.

Santa Rosa

8207 - Calistoga Rd.
Improvements/Traffic Signals, Ped
Flashers, etc.

CIP

Change four lanes to two lanes, with
center turn lake, bike lane and parking
lane

Santa Rosa

8195 - Colgan Ave. Reconstruction
& Pedestrian Pathway Installation

CIP

Reconst Colgan Ave. and installation of
sidewalk on both sides between SR
Ave. and Petaluma Hill Rd.

Rohnert Park Engineering

TR-10 Snyder Lane Widening

CIP

Widen Snyder Lane to four lanes plus
median. Snyder Lane, from Southwest
Blvd. to Keiser Lane

Cotati

Intermodal Transit Facility
($650,000)

Projected New
2002-2003 CIPs

Cotati

W. Cotati Avenue Realignment
($234,000)

Projected New
2002-2003 CIPs

Cotati

Commerce Ave.
Roundabout/Traffic Signal & Hwy
116/Old Redwood Highway
Intersection Improvements
($678,900)

Projected New
2002-2003 CIPs

Windsor Public Works

159 Arata Lane/Highway 101
interchange phase 2

CIP

Complete Highway 101 Interchange at
Arata Lane. Realign Los Amigos Road
north of Arata Lane, construct a new
northbound on-ramp and a new
southbound off-ramp

Windsor Public Works

168 Michell/Shiloh/Conde
Assessment District

CIP

Widen and reconstruct roadways.

Windsor Public Works

172 Old Redwood HighwayHembree Lane to Thrushwing

CIP

Widen Old Redwood Hwy and install
2,600 linear feet of drainage facilities.

Windsor Public Works

173 Jaguar Ave-Windsor Road to
Starr Rd

CIP

Develop second access to Windsor HS.
2,600 linear feet of roadway widening
and improvements.

Windsor Public Works

174 Shiloh Road/Route 101
Southbound off-ramp

CIP

Realign the southbound off-ramp to
move the terminus 80 feet to the west.

MAY 16, 2003
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Windsor Public Works
Windsor Public Works - Civic
Center/Downtown Projects

Project Name
175 Windsor River Road-Windsor
to Starr
359 Parkway Lane

Status/Source
CIP
CIP

Project Description
Widen road (2,600 feet in length) to
two travel lanes with bike lanes.
Develop a street connection and
additional parking between Windsor
River Road and McClelland.

Healdsburg Street Projects

Miscellaneous Downtown Street
Improvements

CIP

Healdsburg Street Projects

Dry Creek Road/Healdsburg Ave
Intersection

CIP

Healdsburg Street Projects

Dry Creek Road/101 Ramp
Improvements

CIP

Healdsburg Street Projects

Healdsburg Avenue Bridge Seismic Retrofit

CIP

Healdsburg Street Projects

Healdsburg Ave entry project

CIP

Healdsburg Street Projects

Grove Street Widening - West
Grant to Dry Creek

CIP

Healdsburg Street Projects

Healdsburg Ave widening - Area C

CIP

Healdsburg Street Projects

Grant Street/Foss Creek Bridge
Widening

CIP

Healdsburg Street Projects

Healdsburg Avenue Bridge Seismic Retrofit

CIP

Cloverdale Public Works

D1 – First Street Reconstruction

CIP

Cloverdale Public Works

ST-001 Cloverdale Blvd Widening

CIP

Street widening

Cloverdale Public Works

ST-003 Cloverdale Realignment at
Franklin

CIP

Street Relocation

Cloverdale Public Works

ST-015 East St. Reconstruction

CIP

Reconstruct

Cloverdale Public Works

ST-016 Franklin Street
Reconstruction

CIP

Reconstruct

Cloverdale Public Works

ST-017 Jefferson Street
Reconstruction

CIP

Reconstruct

Cloverdale Public Works

ST-018 Lake St. Reconstruction

CIP

Reconstruct

Cloverdale Public Works

ST-019 Railroad Ave.
Reconstruction

CIP

Reconstruct

Cloverdale Public Works
Sanitation Improvements

ST-020 School Street
Reconstruction

CIP

Reconstruct

MAY 16, 2003
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ST-021 Third Street
Reconstruction

CIP

Reconstruct

Cloverdale Public Works

ST-022 Washington St.
Reconstruction

CIP

Reconstruct

Cloverdale Public Works

ST-023 Commercial St.
Reconstruction

CIP

Reconstruct

Cloverdale Public Works

ST-025 Cloverdale/First
Intersection Upgrades

CIP

Road Upgrades

Cloverdale Public Works

ST-026 Cloverdale/Railroad
Channelization

CIP

Cloverdale Public Works
Sanitation Improvements

ST-030 Citrus Fair/101 Ramps
Channelization

CIP

Cloverdale Public Works
Sanitation Improvements

ST-031 Second St. Reconstruction

CIP

Cloverdale Public Works
Sanitation Improvements

ST-032 Sandholm/Foothill Blvd.
Reconstruction

CIP

Sonoma County Transport. &
Public Works Department

Adobe Road @ Lichau Creek
Bridge Replacement

FY2007.08

Replace existing bridge

Sonoma County Transport. &
Public Works Department

Drake Road Viaduct Replacement

FY2007/08

Replace Drake Rd. viaduct with new,
wider steel viaduct

Sonoma County Transport. &
Public Works Department

East Shiloh Rd. over Pruitt Creek
Bridge Replacement

FY2006/07

Replace existing bridge with double
box culvert

Sonoma County Transport. &
Public Works Department

Geyser Rd. Bridge over Big
Sulphur Creek Bridge
Replacement

FY 2004

Replace the Cloverdale-Geysers Rd.
bridge over big Sulphur Creek

Sonoma County Transport. &
Public Works Department

Laughlin Rd. @ Mark West Creek
Bridge Replacement

Fy2003/04

Replace bridge at new location at
Brickway Blvd.

Sonoma County Transport. &
Public Works Department

Porter Creek Rd. over Porter Creek
Bridge Replacement

FY 2004/05

Replace bridge and widen roadway
approaches

Sonoma County Transport. &
Public Works Department

South Fitch Mountain Rd.
Viaduct/Bridge Reconstruction

FY2005/06

Rehabilitate and reconstruct timber
portions of viaduct bridge on So. Fitch
Mtn. Rd.

Sonoma County Transport. &
Public Works Department

Chalk Hill Rd. over Maacama
Creek – bridge seismic retrofit

FY 2005/06

Seismic retrofit

Sonoma County Transport. &
Public Works Department

Crocker Rd. Bridge over Russian
River

FY2003/04

Seismic retrofit steel truss bridge

Sonoma County Transport. &
Public Works Department

Lambert Bridge Rd. over Dry
Creek

FY2005/06

Reconstruct a legal load support
structure and replace historic bridge on
top

MAY 16, 2003
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Sonoma County Transport. &
Public Works Department

Monte Rio Bridge over Russian
River

FY 2004/05

Retrofit bridge seismically maintaining
historical lines of truss in

Sonoma County Transport. &
Public Works Department

West Dry Creek Rd. over Pena
Creek

FY 2004/05

Replace existing 4-span T-girder bridge
with new wider structure

Sonoma County Transport. &
Public Works Department

Wohler Rd. over Mark West Creek
Bridge

2003/04

Replace existing bridge

Sonoma County Transport. &
Public Works Department

Wohler Rd. over Russian River
Bridge

FY 2004/05

Seismically retrofit existing truss bridge

Sonoma County Transport. &
Public Works Department

Sweetwater Springs Rd. at Porter
Creek Bridge

2004/05

Bridge timber rail replacement

Sonoma County Transport. &
Public Works Department

Santa Rosa Ave. at East Robles
Signalization

Sonoma County Transport. &
Public Works Department

Guerneville Rd. turn lane at
Willowside Rd. Signal

Sonoma County Transport. &
Public Works Department

Westside Bridge seismic project

CIP – recently
completed

Sonoma County Transport. &
Public Works Department

Three Bridges (Warm
Springs/Salmon Creek/Dry Creek)

CIP – recently
completed

Sonoma County Transport. &
Public Works Department

Moscow Road Bridge

Sonoma County Transport. &
Public Works Department

Forestville Bypass

Sonoma County
Transportation and Public
Works Department; Caltrans

Hwy 116 at Mirabel Rd. –
signalization and channelization

Sonoma County Transport. &
Public Works Department

Todd Road Reconstruction, Phase I

CIP – approved

Construction of Water Agency Storm
Drain associated with future widening

Sonoma County Transport. &
Public Works Department

Todd Road Reconstruction, Phase
II

FY 2007/08

Reconstruct and widen from Stony
Point Rd. to Standish Ave. for 1 miles

Sonoma County Transport. &
Public Works Department

Moorland Ave. Reconstruction

Sonoma County Transport. &
Public Works Department

Signalization of Old Redwood
Highway north of Ely Road

MAY 16, 2003

CIP – approved,
unbuilt

PARSONS

Construct a bypass connecting Mirabel
Rd. and …?
Install signals and widen state highway
for left-turn channelization. Co-op with
Caltrans

Reconstruction of travel lanes,
shoulders, sidewalk & storm drain from
Todd Rd. to W. Robles.
Reconstruction of travel lanes and
shoulders on Moorland between W.
Robles & Bellevue.
CIP – approved
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Sonoma County Transport. &
Public Works Department

Airport Blvd. Widening

FY2005/06

Widen Airport Blvd. from Regional
Parkway to Hwy 101 SB on-ramp (PM
11.09-11.58)

Sonoma County Transport. &
Public Works Department

Airport Blvd. – Railway Crossing
Improvements

FY 2005-06

Redesign & reconstruct railway
crossing protection system for 5-lane
Airport Blvd.

Sonoma County Transport. &
Public Works Department

Hwy 116/Hwy 121 Intersection
Improvements

Widen, channelize & signalize
intersection of Hwy 121, Hwy 116 &
Bonneau Rd.

Sonoma County Transport. &
Public Works Department

Mark West Springs Rd. – Widen

Widen Mark West Springs Rd. &
channelize LT lane from Hwy 101 off
ramp signal to E. Fulton Rd.,

Sonoma County Transport. &
Public Works Department

Mirabel Rd. Shoulder Widening

Improvement on Mirabel Rd. to create
6-ft.-wide shoulders on both sides

Sonoma County Transport. &
Public Works Department

Transit/paratransit operations
facility

CIP - unfunded

Sonoma County Transport. &
Public Works Department

Park and ride sites

CIP – unfunded

Sonoma County
Transportation Authority

Highway 101 expansion - Highway
12 to Steele Lane

Funded-EIR in
process

Sonoma County
Transportation Authority

Highway 101 expansion - Rohnert
Park Expy to Wilfred Ave

Funded-EIR in
process

Sonoma County
Transportation Authority

Highway 101 expansion - Steele
Lane to Windsor River Road SB
auxiliary lane, Hopper to Airport.

Partially Funded
- EIR in process

Sonoma County
Transportation Authority

Highway 101 expansion - Old
Redwood to RP Expressway
including 116 interchange

Partially Funded
- EIR in process

Sonoma County
Transportation Authority

Cloverdale - Cloverdale Blvd

Cloverdale Blvd/South Interchange
improvement near Highway 101

Sonoma County
Transportation Authority

Cloverdale - First Street
Improvement

Widen First Street from Crocker Road
to Asti Road & install sidewalk

Sonoma County
Transportation Authority

Cotati - Railroad Ave
Improvements

Improvements from Highway 101 to
Petaluma Hill Road

Sonoma County
Transportation Authority

Old Redwood Highway
improvements from Petaluma to
Cotati

Sonoma County
Transportation Authority

Rohnert Park - Snyder Lane
widening
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Sonoma County
Transportation Authority

Santa Rosa - 7th Street/5th Street

Sonoma County
Transportation Authority

Santa Rosa - Chanate
Road/Montecito Blvd

Sonoma County
Transportation Authority

Santa Rosa - Coffey Lane/Dutton
Ave

Sonoma County
Transportation Authority

Santa Rosa – Dutton Meadows

Widen and reconstruct Dutton
Meadows from Hearn Ave to Bellevue
Ave

Sonoma County
Transportation Authority

Santa Rosa - Farmers Lane
Extension

Construct 3 or 4 new lanes from
Yolanda Ave to Highway 12

Sonoma County
Transportation Authority

Santa Rosa - Franklin Ave/North
Street/Brookwood Ave

Sonoma County
Transportation Authority

Santa Rosa - Fulton Road
Improvements

Sonoma County
Transportation Authority

Santa Rosa - Hearn Ave

Sonoma County
Transportation Authority

Santa Rosa - Humboldt Street/D
Street/E Street/Hendley Street

Sonoma County
Transportation Authority

Santa Rosa – Ludwig Ave

Widen and reconstruct from Stony
Point Road to Llano Road

Sonoma County
Transportation Authority

Santa Rosa - Petaluma Hill Road

Widen and Reconstruct from Snyder
Lane to Kawana Springs Road

Sonoma County
Transportation Authority

Santa Rosa - Piner Road/Russell
Ave/Bicentennial Way

Sonoma County
Transportation Authority

Santa Rosa - Range Ave - Railroad
Ave

Sonoma County
Transportation Authority

Santa Rosa - Sebastopol Road

Sebastopol Road - South Wright to
Corporate Drive

Sonoma County
Transportation Authority

Santa Rosa - Sebastopol Road

Upgrade and reconstruct from Olive to
Dutton Avenue

Sonoma County
Transportation Authority

Santa Rosa - Stony Point Road

Widen and reconstruct from Highway
12 to Northpoint Parkway

Sonoma County
Transportation Authority

Santa Rosa - Todd Road

Widen shoulders on Todd Road from
Stony Point Road to Llano Road

Sonoma County
Transportation Authority

Santa Rosa - West 9th Street

Widen and reconstruct from Dutton
Avenue to Morgan Avenue

Sonoma County
Transportation Authority

Santa Rosa - West Ave

Reconstruct and widen West Avenue
from Sebastopol Road to South Ave
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Sonoma County
Transportation Authority

Santa Rosa - West College Ave

West College Ave Fulton to Stony
Point Road - widen and reconstruct
(includes storm drain)

Sonoma County
Transportation Authority

Sebastopol - Railroad Forest Bike
Path

Bicycle and pedestrian path

Sonoma County
Transportation Authority

Sebastopol - Highway 116

Highway 116 curb, gutter and sidewalk
improvements

Sonoma County
Transportation Authority

Sonoma County - Alexander
Valley Road

Shoulder widening for bikes an sight
distance

Sonoma County
Transportation Authority

Sonoma County - Bennett Valley
Road

Widen shoulders, install Class II
signs/striping on Bennett Valley Road
between Santa Rosa to Grange

Sonoma County
Transportation Authority

Sonoma County - Bellevue Ave

Bellevue Ave extension to Petaluma
Hill Road

Sonoma County
Transportation Authority

Sonoma County - Bellevue Ave

Bellevue Ave/Ludwig Ave Connector shoulders

Sonoma County
Transportation Authority

Sonoma County - Bennett Valley
Road

Widen and reconstruct Bennett Valley
Road to Grange Road

Sonoma County
Transportation Authority

Sonoma County - Highway 12
widening

Highway 12 widening Llano Road to
South Wright

Sonoma County
Transportation Authority

Sonoma County - Laguna de Santa
Rosa Creek Trail

Construct Class I pathway at Llano
Road

Sonoma County
Transportation Authority

Sonoma County - Petaluma Hill
Road

Widen from Santa Rosa to Roberts
Road (sections)

Sonoma County
Transportation Authority

Sonoma County - Santa Rosa
Creek Trail

Construct Class I pathway

Sonoma County
Transportation Authority

Sonoma County - Sebastopol
Bypass

Llano Road improvements and
extension, Hwy 116 to Occidental Road

Sonoma County
Transportation Authority

Sonoma County - South Wright
Road

South Wright extension and shoulders
to Todd Road

Sonoma County
Transportation Authority

Sonoma County - Todd Road

Todd Road extension

Sonoma County
Transportation Authority

Sonoma County/Cotati - West
Sierra Ave

West Sierra Arterial Improvements Old Redwood Hwy to Stony Point
Road signalization and bike lanes

Sonoma County
Transportation Authority

Sonoma County/Santa Rosa Roseland Creek Trail

Construct Class I pathway
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Sonoma County
Transportation Authority

Sonoma County - Todd Road

Reconstruct Todd Road from Stony
Point Road to Llano Road extend east
to Petaluma Hill Road

County of Sonoma, City of
Ukiah

Bridge replacement

Bridge replacement $600,000

County of Mendocino

CR–104A, South State Street

5-yr Plan,
FY2001/20022005/2006

Widen roadway and include continuous
left turn lane and roadway illumination

County of Mendocino

CR–229B, Moore Street

5-yr Plan,
FY2001/20022005/2006

Replace bridge and approaches over
West Fork, Russian River

County of Mendocino

CR-240, East Side Potter Valley
Road

5-yr Plan,
FY2001/20022005/2006

Reconstruct and widen road (Phase I)

California Department of
Transportation (Caltrans)

Highway 101 widening (0A1800)

10/1/2011

Rohnert Park Expwy to Wilfred Ave.
IC; Add HOV lanes in each direction;
sound walls & landscaping as
appropriate. Modify existing
interchange

California Department of
Transportation (Caltrans)

Highway 101 widening (2724U3)

10/1/2003

From Santa Rosa OH to Rte 12/101
Separation and from Earle St.
Pedestrian OC to Steele Lane. UC; add
HOV lanes in each direction w/sound
walls and landscaping as appropriate.
Modifiy existing interchange.

California Department of
Transportation (Caltrans)

Highway 101 widening (245400 &
263900)

10/1/2005

From Steele Ln. UC to 0.3 mi. so. of
Bicentennnial Way; add HOV lanes in
each direction; sound walls &
landscaping included as appropriate.
Modify existing interchange.

California Department of
Transportation (Caltrans)

Highway 101 widening (0A1000)

12/1/2005

From 0.3 mi. so. of Bicentennial to
Windsor River Rd.; add HOV lanes in
each direction, ramp improvements &
aux. Lanes in certain location. Sound
walls & landscaping included as
appropriate.

California Department of
Transportation (Caltrans)

Highway 101 widening (2724U4)

9/1/2010

From Wilfred Ave. overhead in
Rohnert Park to Route 12/101
separation; widen freeway from 4 to 6
lanes for HOV lanes
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California Department of
Transportation (Caltrans)

Highway 101 (272421)

Status/Source
1/1/2005

California Department of
Transportation (Caltrans)

Highway 101 (130211)

7/1/2003

California Department of
Transportation (Caltrans)

Highway 116 (131571)

California Department of
Transportation (Caltrans)

Highway 128(209900)

6/30/2004

At Maacama Creek Bridge & Redwood
Creek Bridge; bridge replacement

California Department of
Transportation (Caltrans)

Highway 12-PM 17.1

8/1/2004

Interchange Construction

California Department of
Transportation (Caltrans)

Highway 12-PM 25.8

California Department of
Transportation (Caltrans)

Highway 12-PM 27.3/35.2

10/1/2007

Shoulder Widening

California Department of
Transportation (Caltrans)

Highway 12-PM 34.0/34.3

10/1/2004

Install Traffic Signals

California Department of
Transportation (Caltrans)

Highway 012-PM 34.8

12/1/2003

Replace Fetter Avenue Culvert

California Department of
Transportation (Caltrans)

Highway 116-PM 3.2/4.4

1/1/2005

Repair Slipout

California Department of
Transportation (Caltrans)

Highway 116-PM 8.3

California Department of
Transportation (Caltrans)

Highway 116-PM 8.3

4/1/2005

Construct Tie-Back Wall, Reconstruct

California Department of
Transportation (Caltrans)

Highway 116-PM 12.1/12.7

8/27/1999

Realign Roadway

MAY 16, 2003

Project Name

Project Description
From Wilfred Ave. overhead in
Rohnert Park to Route 12/101
separation; construct sound walls
In Rohnert Park at the Rohnert Park
Expressway I/C; construct southbound
loop on-ramp and park and ride lot
From Elphick Rd. nr Sebastopol to 0.2
mi. west of Stony Point Rd. & from 0.3
mi. east of Stony Point Rd. to Redwood
Dr. in Cotati; roadway rehabilitation

Roadway Rehab, Shoulder Widening

Repair Slipout (Build a Retaining Wall)
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UTILITIES and SOLID WASTE
Drainage
Santa Rosa Utilities

Proj. 4238 – Storm Water Drainage
Improvements at Selected
Locations (Annual)

CIP

Contract out for design and
implementation of repairs or
replacements necessary for broken or
damaged storm drain pipes, catch
basins, ditches or bank stabilization.
Design and construction of new smallscale drainage systems.

Santa Rosa Utilities

Proj. 8197 – Yolanda Ave. Conduit
(new)

CIP

Construct storm drainage in Yolanda
Ave. between Petaluma Hill Rd. and
Santa Rosa Ave.

Santa Rosa Public Works

Proj. 8202 – Hendly Street Storm
Drain (new)

CIP

Construct storm drain and/or detention
area connected to Hendly St. conduit
installed by SCWA.

Rohnert Park Engineering

TR-15 Copeland Creek Culvert
Extension

CIP

Extend the existing culvert west and
widen Redwood Drive to join the
existing section south of the creek to
the proposed frontage improvements.

Windsor Public Works Community Services

76 Starr Creek Tributary 6

CIP

Construct 1,600 linear feet of storm
drains and/or creek improvements.

Windsor Public Works Community Services

78 Starr Creek Tributary 7

CIP

Construct 1,300 linear feet of conduit
bypass.

Windsor Public Works Community Services

79 Starr and Gunview Creek
Bridge Replacement

CIP

Replace two existing private roadway
bridges.

Windsor Public Works Community Services

87 Pool and Pruitt Creeks

CIP

Modification of the existing bridge at
the Northwestern Pacific Railroad and
construction of 1,500 linear feet of
creek improvements.

Windsor Public Works Community Services

91 Gumview Creek Culvert
Replacement at Woody Creek
Lane

CIP

Replace existing culvert on private
road.

Windsor Public Works Community Services

92 Pool, Faught, and Priutt Creeks,
Conde Lane to Highway
101/Shiloh Rd.

CIP

Construction of approximately 3,200
linear feet of creek improvements.

Windsor Public Works Community Services

93 Starr Creek Bridge
Replacement at Amber Ridge Way

CIP

Potential bridge replacement

Windsor Public Works Community Services

95 Starr Creek - Starr Road to
Keiser Community Park

CIP

Bridge replacement and 3,300 linear
feet of bypass conduits.
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Windsor Public Works Community Services

96 Starr Creek Tributary 6
Windsor River Road to Colleen
Drive

CIP

Replacement of existing culverts on
Starr Creek at Buckingham Dive and
Stellar Lane

Windsor Public Works Community Services

97 Windsor Creek Bridge
Replacement at Windsor Road

CIP

Replace existing bridge

City of Healdsburg

Creek Channel Oversizing

CIP

City of Healdsburg

Storm Drain Oversizing

CIP

City of Healdsburg

Storm Drain Oversizing - Area A

CIP

City of Healdsburg

Storm Drain Oversizing - Area B

CIP

City of Healdsburg

Gibbs Park Drainage

CIP

City of Healdsburg

North Foss Creek Improvements

CIP

City of Healdsburg

Storm Drain Replacement - Center
Street

CIP

City of Healdsburg

Tivio Drainage Mitigation

CIP

City of Healdsburg

Storm Drain Oversizing Woodgate Street

CIP

City of Healdsburg

Levee Repair - Grove Street
Detention Basin

CIP

Cloverdale Public Works

DR-006 Railroad Ave. Drainage
Project

CIP

Install drainage

Cloverdale Public Works

DR-007 School Street Drainage
Project

CIP

Install drainage

Cloverdale Public Works

DR-011-Cloverdale
Bldg/University Street

CIP

Install drainage

Cloverdale Public Works

DR-013-Kerry Lane to Creek

CIP

Drainage installation

Cloverdale Public Works

DR-014-RCB – Las Colinas to
Citrus Fair

CIP

Drainage installation

Cloverdale Public Works

DR-015-RCB – Fourth Street

CIP

Drainage installation

Cloverdale Public Works

DR-016 RCB – Third Street

CIP

Drainage installation

MAY 16, 2003

PARSONS

PAGE D-47

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX D - CUMULATIVE PROJECTS LIST

Table D-1
Cumulative Projects List
Agency

Project Name

Status/Source

Project Description

Cloverdale Public Works

DR-017- Second Street 84” Storm
Drain

CIP

Storm drain

Cloverdale Public Works

DR-018-Colverdale Bldg/Garden
36” RCP

CIP

Pipe installation

Cloverdale Public Works

DR-019 Wastewater Treatment
Plant Ditch

CIP

Cloverdale Public Works

DR-021 Blair St/Caldwell Alley

CIP

Drainage installation

Cloverdale Public Works

DR-022 Brookside/Cloverdale

CIP

Drainage installation

Cloverdale Public Works

DR-023 So. Cloverdale/So.
Industrial

CIP

Drainage installation

Cloverdale Public Works

DR-024 Buck Lane

CIP

Drainage installation

Cloverdale Public Works

DR-026 Josephine Dr. 30” Storm
Drain

CIP

Drainage installation

Cloverdale Public Works

DR-027 Cloverdale/Brookshire
21” RCP

CIP

Drainage installation

Cloverdale Public Works

DR-028 Citrus Gardens/Clark 54”
Storm drain

CIP

Drainage installation

Flood Control Projects Zone 1A –
Laguna-Mark West Creek
Sonoma County Water
Agency

Laguna Flood Detention
Feasibility Study

COE study of detention capacity of
Laguna de Santa Rosa

Sonoma County Water
Agency

ESA Compliance Project

Condition of Section 7 consultation

Sonoma County Water
Agency

Santa Rosa Creek Contamination

Clean up of hazardous materials

Sonoma County Water
Agency

Naval Creek Alternatives Study

FY 2004/05

Sonoma County Water
Agency

Cotati Creek bypass at Sierra Ave

FY 2003/04

Sonoma County Water
Agency

Santa Rosa Creek Vortex Tube
Rehab

FY 2003/04

Mendocino County, Potter
Valley ID

Canal Replacement

Prop 50 List

Creek improvements to reduce flooding

Engineering and feasibility study for
construction to replace open main canal
with concrete pipe

Water Conservation
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Santa Rosa Utilities

Proj. 8592 – Water Peak Reduction
(continuing)

CIP

Improve efficiency on irrigation
systems served by City’s main water
supply by providing incentives to
customers and by improving system
reservoir storage. Also, SCWA project.

Santa Rosa Utilities

Proj. 8611 – Water Conservation
Plumbing Fixture Replacement
(continuing)

CIP

City-wide program to upgrade
plumbing fixtures and inefficient
commercial/industrial hardware and
processes. Includes upgrade toilets,
showerheads and faucets.

Sewer Main Replacements:
2002-03 – 36,735 ft.
2003-04 – 31,059 ft.
2004-05 – 30,652 ft.
2005-06 – 28,921 ft.
2006-07 – 31,710 ft.
2007-08 – 30,600 ft.

CIP

Replace sewer mains in conjunction
with Public Works street reconstruction
projects and to control I&I.

Santa Rosa Utilities

Proj. 8753 – Slipline Easements
(new)

CIP

Line old deteriorated VCP sewer mains
that cannot be relocated from easement
locations to reduce inflow and
infiltration.

Santa Rosa Utilities

Proj. 8755 – Downtown Core Area
Sewer Improvements (new)

CIP

Replace and upsize remaining 6” VCP
pipe in the Core Area.

Santa Rosa Utilities

Proj. 8756 – Sewer Upgrade –
Station 4 to Crosstown Trunk
(new)

CIP

Upsize the existing sewer mains from
Station 4 down Sonoma Ave. to
Brentwood r. to Sheridan Dr. to the
Crosstown Trunk/Matanzas Creek.

Santa Rosa Utilities

Proj. 7952 – Todd Road Trunk
Sewer

CIP

Construct new trunk sewer to connect
area within urban boundary along Santa
Rosa Ave. near Todd Road to
Subregional Treatment Plant.

Santa Rosa Utilities

Proj. 7979 – VCP Replacement –
reduce I&I

CIP

Replace old vitrified clay pipe (VCP)
sewers throughout the City’s
wastewater collection system to reduce
I&I and thereby total flow to treatment
plant.

Santa Rosa Utilities

Proj. 7911 – Installation of
Manholes (continuing)

CIP

Replace, line or add manholes on the
existing sanitary sewer system.

I&I Reduction
Santa Rosa Utilities
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Rohnert Park

WW-03 Infiltration Reduction
Program

CIP FY 02/03,
03/04

Cotati

Inflow/Infiltration Program –
Study

Projected New
2002-2003 CIPs

Cotati

Cotati Creek Bypass - Design

Projected New
2002-2003 CIPs

Sebastopol

Sebastopol – North High Street

Healdsburg Sewer Projects

Collection System Main
Replacement

Project Description
Reduce rainwater and groundwater
infiltration into sewer system Citywide.

Sewer Replacement
CIP

Santa Rosa Subregional Water Reclamation Facility
Santa Rosa

Proj. 7123 – Subregional Electrical
Systems Upgrade

CIP

Replace control and monitoring
equipment, not an expansion.

Santa Rosa

Proj. 8506 – Stand-alone Power for
the Subregional System

CIP

Install power generation equipment
sufficient to power the entire
Subregional system and export some
amount to the local power grid for sale
to other city facilities.

Santa Rosa

Proj. 8509 – Subregional
Emergency Generators

CIP

Reduce emissions for existing diesel
generators by either installing pollution
control equipment or replacing engines
with new engines with cleaner burning
technology.

Santa Rosa Utilities

Proj. 8540 – Laguna Treatment
Plant Upgrade – Phase II

CIP

Upgrade the secondary treatment
portion of the Plant, including both the
aeration tanks, the secondary clarifiers,
and related appurtenances to
accommodate all flow conditions..

Santa Rosa Utilities

Proj. 8504 – Tertiary Filtration –
Laguna Treatment Plant (new)

CIP

Add 10 additional filter cells to comply
with future Title 22 requirements.
Eight will provide required filtration
rates for projected capacity as of 2005;
two will provide filtration capacity for
flows up to 21.3 mgd ADWF.

Santa Rosa Utilities

Proj. 8502 – Anaerobic Digesters
Area Improvements

CIP

Install improvements to digester and
sludge thickening at Laguna Treatment
Plant, including replacement of gas line
to waste gas burner, install area
lighting, provide primary sludge
thickening. No increase in capacity.
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Santa Rosa Utilities

Proj. 7116 – Laguna Treatment
Plant Upgrade – Phase 2

CIP

Expansion of Laguna Plant parking lot;
recoating and resurfacing secondary
clarifier collector mechanisms to
maintain their structural integrity and
functionality.

Santa Rosa Utilities

Proj. 7030 – Ultraviolet
Disinfectant Expansion – Laguna
Treatment Plant (new)

CIP

Add a fourth UV channel to the
existing disinfection system at the
Laguna Wastewater Treatment Plant.
No expansion of capacity beyond 21.3
mgd ADWF.

Santa Rosa Utilities

Proj. 8503 – Waukesha Engine
Upgrades (continuing)

CIP

Upgrade the existing Waukesha
engines at the Laguna Treatment Plant
Co-general Facility.

Santa Rosa Utilities

Proj. 7113 – Subregional Facilities
– Reclamation System
Improvements (continuing)

CIP

Purchase additional land and equipment
for the expansion of the Subregional
reclamation system, and to provide a
dedicated agricultural reuse system in a
Plant buffer zone.

Santa Rosa Utilities

Proj. 8501 – Flow Equalization
Basin Concrete Repair
(continuing)

CIP

Repair flow equalizations at the Laguna
Treatment Plant and West College Wet
Weather Facility.

Santa Rosa Utilities

7625 & 8754 – West College
Ponds – Holding Area – Water
(New) & Sewer (New)

CIP

Line an area at W. College Holding
Ponds with AC to create a temporary
dirt storage facility.

Santa Rosa Utilities

Proj. 8602 – Reclamation Pond
Erosion Control (continuing)

CIP

Line the interior banks of the
Subregional Reclamation storage ponds
with protective rock in order to
eliminate soil erosion.

Santa Rosa Utilities

Proj. 7966 – Oakmont Outfall
Sewer Relocation (continuing)

CIP

Replace Oakmont Outfall Sewer which
transports treated wastewater from the
Oakmont Treatment Plant to the Los
Alamos Trunk Sewer and and to the
Laguna Treatment Plant.

Santa Rosa Utilities

Proj. 8594 – Prince Greenway –
Recycled Water Main

CIP

Install recycled water pipe in ground
along Prince Greenway.

Santa Rosa Utilities

Proj. 8508 – Biosolids Beneficial
Reuse Expansion (continuing)

CIP

Expansion of the Compost Facility as a
reuse alternative to reduce biosolids
disposed of at landfills.

WW-02 Sewer Pond Fill

CIP FY01-02

Fill in sewer holding pond from present
prime commercial acreage (Costco to

Wastewater
Rohnert Park Engineering
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generate revenue from the land.
Replace lost capacity with larger new
interceptor from Rohnert Park to the
Laguna Plant.

Windsor Public Works

1126 Reclaimed Water Disposal
Expansion

CIP

Phased expansion of reclaimed water
distribution system to serve urban uses.

Windsor Public Works

1139 South Trunk Relief Sewer

CIP

Installation of 19,000 lineal feet of
sewer main within Conde Lane
between the existing South Trunk
Sewer and Brooks Trunk Main

Windsor Public Works

1166 West Trunk Sewer

CIP

About 15,200 lineal feet of new trunk
sewer mains extending from the
WWTP to Windsor Rd at the new HS.

Windsor Public Works –

1169 Shiloh Road Reclaimed
Water Line Relocation

CIP

Relocate into the public right of way
800 lineal feet of existing reclaimed
water line.

Windsor Public Works –

1170 Vintage Green Reclamation

CIP

Expansion of reclaimed water
distribution and delivery system to
Vintage Green residential subdivision.

Windsor Public Works

1173 Pond Z Storage Expansion

CIP

Increase effluent storage facilities
located on Mitchell Lane.

Windsor Public Works

1175 Geysers Pipeline Connection

CIP

Connect to the reclaimed water system.

City of Healdsburg

Waste Water Treatment Plant
Sludge Removal

CIP

Sonoma County Water
Agency

Forestville County Sanitation
District (CSD) Treatment Plant
Ross Station Road Pipeline/SR
Reclaimed Water Intertie

Sonoma County Waste
Management Agency

Central Disposal Site Project

NOP Draft
Supplemental
EIR 4/19/02

City of Healdsburg

Southeast Healdsburg Sewer Line
Extension

CIP

City of Healdsburg

Wastewater Treatment Plant
Upgrade and Outfall Relocation
Project

CIP

City of Healdsburg

Lift Station Sewer Rebuilds

CIP

MAY 16, 2003
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Recycled water pipeline connections
and pump replacement

Administration Office Relocation;
Landfill Expansion; Leachate Pipeline
to Laguna Plant; Reclaimed Water
Supply Pipeline from the Laguna Plant;
Landfill Gas Pipeline

Redirect its treatment plant effluent to
another pond. Upgrade plant for
tertiary treatment.
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City of Healdsburg

Collection Line Oversizing

CIP

City of Healdsburg

Magnolia Lift Station
Rehabilitation

CIP

City of Healdsburg

Emergency Main Replacement

CIP

City of Healdsburg

Parallel Collection System - North
Area

CIP

Cloverdale Public Works

SA-001 Clark Ave 27” Sewer
Main

CIP

Installation

Cloverdale Public Works

SA-002 East/Second/Main 15”
Sewer Main

CIP

Installation

Cloverdale Public Works

SA-003 Main/Fourth/Cloverdale
12” Sewer Main

CIP

Installation

Cloverdale Public Works

SA-004 Cloverdale Blvd. 10”
Sewer Main

CIP

Pipe Installation

Cloverdale Public Works

SA-005 Jefferson St/Hachi 8”
sewer Main

CIP

Pipe Installation

Cloverdale Public Works

SA-008 University Main Reroute

CIP

Pipe replacement

Cloverdale Public Works

SA-014 Inflow/Infiltration
Reduction Projects

CIP

Pipe Installation

Cloverdale Public Works

SA-015 No. Cloverdale Sewer
Main Extension

CIP

Pipe Installation

Cloverdale Public Works

SA-016 So. Cloverdale Sewer Line

CIP

Pipe Installation

Cloverdale Public Works

SA-017 Wastewater Treatment
Plant Upgrade

CIP

Cloverdale Public Works

SA-018 Shahan Drive Pump
Station

CIP

Sonoma County Water
Agency

Airport-Larkfield-Wikiup
Sanitation Zone (ASZ) Storage,
Reclamation, and Treatment
Facilities Project

Sonoma County Water
Agency

Airport-Larkfield-Wikiup
Sanitation Zone (ALWSZ)
Aeration Basin No. 4

MAY 16, 2003

PARSONS

Expands the ASZ's wastewater storage
capacity, expanding reclamation areas,
upgrading the treatment plant to a
tertiary level of treatment, and
disposing into the City of Santa Rosa's
Geysers Recharge pipeline
CPP FY 2005/07

Aeratioan Basin #4
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Sonoma County Water
Agency

Forestville County Sanitation
District (CSD) Upgrade Project

Sonoma County Water
Agency

Forestville County Sanitation
District (CSD) Treatment Plant
Ross Station Road Pipeline/SR
Reclaimed Water Intertie

Recycled water pipeline connections
and pump replacement

Sonoma County Water
Agency

Graton Sanitation Zone Capital
Replacement Program

Repair/replace collection

Sonoma County Water
Agency

Geyserville Sanitation Zone
Capital Replacement Project

Sonoma County Water
Agency

Occidental CSD/Camp Meeker
Project

Sonoma County Water
Agency

Russian River County Sanitation
District (CSD) Third Unit
Processes

Sonoma County Water
Agency

Russian River County Sanitation
District (CSD) Equalization Basin

Sonoma County Water
Agency

South Park County Sanitation
District Upgrade of Todd Road lift
station

Sonoma County Water
Agency

SPCSD – Moorland Ave. Phase II

Sonoma County Water
Agency

SPCSD – Corby Ave. & Victoria
Drive

Sonoma County Water
Agency

SPCSD – East Robles & Santa
Rosa Ave.

Sonoma County Water
Agency

SPCSD – Santa Rosa Ave. (So. Of
E. Robles nr Todd Rd.)

Sonoma County Water
Agency

SPCSD – Santa Barbara Drive

Mendocino County, City of

Wastewater Reclamation

MAY 16, 2003

PARSONS

CPP FY 2003

Project Description

CPP FY 200/08

Upgrade to tertiary treatment

Repair/replace collection system
Development of a community
wastewater reclamation system for
Camp Meeker, including a collection
system, a pipeline between Camp
Meeker and the existing Occidental
treatment plant, replacement of the
Occidental sewer collection system,
upgrade of the treatment plant to
tertiary treatment standards, upgrades
to the irrigation disposal systems, and
construction

Prop 50 List

Wastewater reclamation project
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($1,000,000)

Pump Station to Regina Heights

Prop 50 List

Construct pumping station to Regina
Heights area; engineering study for
extension of sewer main

Rohnert Park Engineering

WA-05 Water Storage Tank No. 8

CIP

New 1 million gallon water storage
tank. Location TBD.

Rohnert Park Engineering

WA-06 Aquaduct Extension

CIP

Construct high-pressure waterline from
SCWA aquaduct to Snyder Lane.
Hinebaugh Creek, from NWPRP to
Snyder Lane.

Sebastopol

Sebastopol – Gravenstein Hwy
South – Lynch to Fircrest

Windsor Public Works

1143 Off River Water Supply

Federal Energy Regulatory
Commission

Potter Valley Diversion

Santa Rosa Utilities

Proj. No. 7802 - Water Main
Replacements:
2002-03 – 23,185 ft.
2003-04 – 24,436 ft.
2004-05 – 25,370 ft.
2005-06 – 15,360 ft.
2006-07 – 17,600 ft.
2007-08 – 13,650 ft.

CIP

Replace and upgrade undersized and
deteriorated water system
infrastructure. Continuous program of
replacing older water mains.

Santa Rosa Utilities

Proj. 7018 – Water Main
Extensions – Highway 12

CIP

Extend approximately 500 ft. of 12”
water main down the north side of
Highway 12 between Acacia Lane and
Middle Rincon Rd.

Santa Rosa Utilities

Proj. 7610 – Water Relocations:
Middle Rincon – Perezoso to
Badger (new)

CIP

Add fire hydrants and services off the
existing water main in Middle Rincon
Rd. between Perezoso Calle and
Badger Rd.

Ukiah
Mendocino County, Ukiah
Valley Sanitation district

Water

MAY 16, 2003

PARSONS

Replace existing 8” water pipe with 12”
water pipe plus add round-abouts in
intersections.
CIP

Develop additional wells with water
treatment away from the influence of
the Russian River.
Section 7 consultation with NMFS
leading to potential seasonal variation
in Eel River diversion to the Russian
River
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Santa Rosa Utilities

Proj. 7616 – Proctor Heights
Reservoir

CIP

Site analysis, design, and construction
of new reservoir on City property with
6 million gallons of storage for
Aqueduct Zone. Replace two existing
old tanks. First of several potential
Aqueduct Zone storage tanks. High
priority; funding in 2002/03-2004/05.

Santa Rosa Utilities

Proj. 7621 – Water Main:
Oakmont Dr. bypass Line (new)

CIP

Install a high level bypass line on
Oakmont Drive from the SCWA
turnout to the northern loop of Hood
Mountain Circle just beyond the
reducer. A third regulator and
connection may be needed from
Oakmont Drive.

Santa Rosa Utilities

Proj. 7623 – Water Main: Range –
Russell to Piner (new)

CIP

Install a water main in Range Ave.
between Russell Ave. and Piner Ave.

Santa Rosa Utilities

Proj. 7891 – Seismic Upgrade –
Water Reservoirs

CIP

Seismic retrofits to water reservoirs.
Specific locations will be identified.

Santa Rosa Utilities

Proj. 8586 – Groundwater Supply
Development (Continuing)

CIP 2002-2007

Provide backup power to 7 existing
City wells; remediate groundwater
contamination problems and install
backup power and water treatment
equipment at existing ‘Freeway Well’;
develop new wells.

Santa Rosa Utilities

Proj. 8590 – Water Main Bellevue
Ave. – Stony Point to Corby

CIP

Install 12’ water main in Bellevue Ave.
from existing main in front of Elsie
Allen HS to Stony Point Rd.

Santa Rosa Utilities

Proj. 8592 – Water Peak Reduction
(continuing)

CIP

Improve efficiency on irrigation
systems served by City’s main water
supply by providing incentives to
customers and by improving system
reservoir storage. Also, SCWA project.

Santa Rosa Utilities

Proj. 8611 – Water Conservation
Plumbing Fixture Replacement
(continuing)

CIP

City-wide program to upgrade
plumbing fixtures and inefficient
commercial/industrial hardware and
processes. Includes upgrade toilets,
showerheads and faucets.

Santa Rosa Utilities

Proj. 7113 – Subregional Facilities
– Reclamation System
Improvements (continuing)

CIP

Purchase additional land and equipment
for the expansion of the Subregional
reclamation system, and to provide a

MAY 16, 2003

PARSONS
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Project Description
dedicated agricultural reuse system in a
plant buffer zone.

Santa Rosa Utilities

Proj. 7023 – Water Utilities
Operations and Maintenance
Facility (continuing) ($17,000,000)

CIP

Design and construction new O&M
center on the Utilities West College
Ave. property to house maintenance
work force, tools, equipment, and
vehicles.

Santa Rosa Utilities

Proj. 7622 – Water Main: Farmers
Ln – Station 4 to Patio Ct (new)

CIP

Install new 12” transmission line from
Station 4 to existing 12” water main in
Patio Ct.

Proj. 7626 – Downtown Core Area
Water Improvements (new)

CIP

Replace and upsize water main in
Mendocino Ave., along with upsizing
of other water mains in the Core Area.

Santa Rosa Utilities

Proj. 7859 – Bennett Valley
Reservoir R9B Replacement
(continuing)

CIP

Replace failed Reservoir R9B with a
new tank at the existing R9A tank site.
Install a 2.5 MG reservoir adjacent to
R9A. Replace pump station S9, and
install 4000 ft. of new water main from
the pump station.

Rohnert Park Engineering

WA-03 Golf Course Drive
Waterline

CIP FY 02/03

Construct a new 8’ water line along
Commerce Blvd. From Utility Court
off Golf Course Drive from Commerce
Blvd. to Roberts Lake Rd.

Rohnert Park Engineering

WA-04 New Booster Pumps,
Tanks 1, 2 & 3

CIP FY 04/05

Replace the booster pumps at existing
water storage tanks.

Rohnert Park Engineering

WA-05 Water Storage Tank No. 8

CIP FY 03/04

New 1 million gallon water storage
tank

Rohnert Park Engineering

WA-06 Aquaduct Extension

CIP FY 03/04

Construct high-pressure waterline from
SCWA aquaduct to Snyder Lane

Rohnert Park Engineering

WA-08 Water Well Improvements

CIP FY 04/05

Reconstruct various City water wells at
failing locations

Cotati

Replace system, Chlorine Gas
Injection to Sodium Hypchlorite

Cotati

Windmill Farms Service Line
Replace

Cotati

Cross Connection Control

Projected New
2002-2003 CIPs

Cotati

Industrial (Santero) Way Water
System

Projected New
2002-2003 CIPs

MAY 16, 2003
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Cotati

Revise LaSalle Turnout controls

Projected New
2002-2003 CIPs

Windsor Public Works

1143 Off River Water Supply

CIP

Develop additional wells with water
treatment away from the influence of
the Russian River.

Windsor Public Works

1164 Airport Terminal Water Main

CIP

Replace about 3,150 lineal feet of small
diameter water main with larger 8 and
12 inch mains near airport.

Windsor Public Works

1177 Entrained Air Removal
Facility

CIP

Construct a 1-million gallon storage
tank to be located on a hill top west of
the Town limits.

Healdsburg Park Projects

Grove Street Detention Basin

CIP

Water

Healdsburg Park Projects

North Foss Upper Detention

CIP

Water

Healdsburg Water Projects

Southeast Healdsburg Water Line
Extension

CIP

Healdsburg Water Projects

Replace Tayman Reservoirs

CIP

Healdsburg Water Projects

Cadout and Sunset Tanks

CIP

Healdsburg Water Projects

Distribution Pipe System
Replacement

CIP

Healdsburg Water Projects

Powell Avenue Extension

CIP

Healdsburg Water Projects

Emergency Main Expansion

CIP

Healdsburg Water Projects

Healdsburg - Water Supply Master
Plan Update

CIP

Healdsburg Water Projects

Panorama Reservoir

CIP

Healdsburg Water Projects

Oversize Water Mains

CIP

Healdsburg Water Projects

Canyon Run Water Main

CIP

Healdsburg Water Projects

Valve Replacement Wellfield
SCADA - Fitch

CIP

Cloverdale Public Works

WA-001 Waterline Upsizing Main
to East

CIP

Install larger pipes

Cloverdale Public Works

WA-002 Waterline Upsizing East-

CIP

Install larger pipes

MAY 16, 2003
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Cloverdale Public Works

WA-004 Water Main Replacement
4th, Antonio, Hardster, Josephine

CIP

Install larger pipes

Cloverdale Public Works

WA-005 Water Main Replacement
University Cloverdale to terminus

CIP

Install larger pipes

Cloverdale Public Works

WA-006 2nd-Cloverdale to East
Water Main Replacement

CIP

Install larger pipes

Cloverdale Public Works

WA-009 Railroad Water Line

CIP

Install pipe

Cloverdale Public Works

WA-011 Clark, Dina, Elm Water
Main Upsizing

CIP

Install larger pipes

Cloverdale Public Works

WA-013 Water Main

CIP

Install larger pipes

Cloverdale Public Works

WA-015 16" water main extension
from WWTP to Santana

CIP

Install new pipe

Cloverdale Public Works

WA-016 WTP to Train Depot

CIP

Install new pipe

Cloverdale Public Works

WA-017 Cloverdale Creek Water
Main Replacement

CIP

Install larger pipes

Cloverdale Public Works

WA-027 Reservoir Upgrades

CIP

Upgrade reservoir

Cloverdale Public Works

WA-028 Rider Reservoir

CIP

Upgrade reservoir

Cloverdale Public Works

WA-029 Water Treatment Plant
Expansion

CIP

Cloverdale Public Works

WA-030 Reservoir Expansion

CIP

Cloverdale Public Works

WA-031 Foothill Blvd water main
Sanholm to Hot Springs Road

CIP

Replace pipe

Cloverdale Public Works

WA-032 Clover Springs Dr. 12"
Water main

CIP

Install new pipe

Cloverdale Public Works

WA-033 and 034 Foothill 12"
Water Main

CIP

Install new pipe

Cloverdale Public Works

WA-025 Champlain 8" water main

CIP

Install new pipe

Cloverdale Public Works

WA-036 Los Colinas Dr. Water
Main Upgrade

CIP

Install larger pipes

Sonoma County Water Service
Areas

Jenner Water System – Replace
Treatment Plant

FY 2005/06

Replace treatment plant with ultrafilter
technology
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Project Description
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Sonoma County Water Service
Areas

Salmon Creek Water System –
New surface Water Treatment
Plant – Plan B

FY 2006/07

New water treatment plant – reverse
osmosis

Sonoma County Water
Agency

Kawana Springs Tank No. 2

CPP FY 2003/05

Construct 10 MG storage tank

Sonoma County Water
Agency

Cotati-Kastania Booster Pump

CPP2004/06

500 hp to 1,500 hp pump staton

Sonoma County Water
Agency

Kastania Tank No. 2

CPP 2004/06

Design/construct 12 MG reservoir

Sonoma County Water
Agency

Kawana-Ralphine Pipeline

CPP 2003

Pipeline Study ($50,000);
design/construct not budgeted

Sonoma County Water
Agency

Wohler-Forestville Pipeline

CPP FY 2003/04

Design/construct 8,300 LF 60” pipeline

Sonoma County Water
Agency

South Transmission System
Project (STSP)

CPP FY 04/06
($15M, $14M)

Construct a water transmission
pipeline, water storage tanks, and one
to two booster pump stations along the
Petaluma Aqueduct Route, between
Cotati and the southern end of
Petaluma, near Kastania Road and
Highway 101.

Sonoma County Water
Agency

Kawana Springs Pipeline East
Project

Installation of approx 2 miles of 36inch diameter steel pipeline extending
from the existing Petaluma Aqueduct
on Hearn Ave to the Kawana Springs
Reservoir site in Southeast Santa Rosa.

Sonoma County Water
Agency

North County Agricultural Reuse

Construction of several off-stream
water storage facilities, construction of
pipelines to and from storage facilities
and for distribution, construction of
related structures, booster pump
stations, and other appurtenances for
agricultural use of recycled water.

Sonoma County Water
Agency

Water Supply and Transmission
System Expansion Project

MAY 16, 2003
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CPP FY03/08

Diversion Alternatives. Potential
alternatives include pipeline from Lake
Sonoma to Ranney collectors in
Russian River; seasonal variation of
releases from Lake Sonoma causing the
Russian River water levels to drop
during the summer.
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Sonoma County Water
Agency

Water Supply and Transmission
System Project - Collector No. 6

Construct Ranney-type collector well to
provide additional standby capacity to
the Agency’s water transmission
system

Mendocino County

Potter Valley Project

FY 2003/08

Study and purchase of power plant

Sonoma County Waste
Management Agency

Sonoma County Waste
Management Agency

Sonoma County
Waste
Management
Agency

Sonoma County Waste Management
Agency

Sonoma County Public Works

Sonoma County Public Works

Sonoma County
Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County
Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County
Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County
Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County
Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County
Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County
Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County Public Works

Sonoma County
Public Works

Sonoma County Public Works

Sonoma County Transport. &
Public Works Department

Sonoma County Transport. &
Public Works Department

Sonoma County
Transport. &
Public Works
Department

Sonoma County Transport. & Public
Works Department

Sonoma County Transport. &
Public Works Department

Sonoma County Transport. &
Public Works Department

Sonoma County
Transport. &
Public Works
Department

Sonoma County Transport. & Public
Works Department

Mendocino County, City of
Ukiah

Mendocino County, City of Ukiah

Mendocino
County, City of
Ukiah

Mendocino County, City of Ukiah

Solid Waste
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Wetlands Fill and Waterway Restoration Projects
U.S. Army Corps of Engineers

Syar Gravel Mining, Middle Reach

Mining/drilling

U.S. Army Corps of Engineers

First Baptist Church of Windsor

Development fill

U.S. Army Corps of Engineers

Crane/Avellar (Albertsons’s) site -

U.S. Army Corps of Engineers

Toscana (Springfield) Housing

U.S. Army Corps of Engineers

Colgan Village, aka Pennington
site

U.S. Army Corps of Engineers

Vast Oak Properties/University
District

U.S. Army Corps of Engineers

Redwood Technology Center

Development fill

U.S. Army Corps of Engineers

Wine Country Warehouses Project

Development fill

U.S. Army Corps of Engineers

Poncia Farm, Off Stony Point
Road

Excavation/clearing

U.S. Army Corps of Engineers

Jack London Elementary School

Development fill

U.S. Army Corps of Engineers

Westwind Business Park

Development fill

U.S. Army Corps of Engineers

Mayacama Club, Private Golf
Course

Development fill

U.S. Army Corps of Engineers

Wong Property, Bellevue Avenue,
Santa Rosa

Development fill

U.S. Army Corps of Engineers

Martin Property

U.S. Army Corps of Engineers

Airport-Larkfield-Wikiup
Sanitation Zone

Utility – buried

U.S. Army Corps of Engineers

Healdsburg Dam Fish Ladder

Fish/wildlife restoration

U.S. Army Corps of Engineers

Ryder Brody (Traditions
Development)-

Development fill

U.S. Army Corps of Engineers

Tedeschi Property 2290 Fulton
Road

Development fill

U.S. Army Corps of Engineers

Mark West Commons, Larkfield
Apartment

MAY 16, 2003
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Development fill
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U.S. Army Corps of Engineers

2853/2857 Dutton Meadows 1

U.S. Army Corps of Engineers

Dutton Meadows 2

U.S. Army Corps of Engineers

Canalis Gravel Mining

Mining/drilling

U.S. Army Corps of Engineers

Shamrock Bar Mining, Alexander
Valley

Mining/drilling

U.S. Army Corps of Engineers

Montage San Miguel Avenue
Santa Rosa

U.S. Army Corps of Engineers

Dewitt Gravel Mining, Alexander
Valley

Mining/drilling

U.S. Army Corps of Engineers

Russian River Crossing at Asti

Roads – low water crossing
(maintenance)

U.S. Army Corps of Engineers

Lower Russian River Crossings

Roads – low water crossing
(maintenance)

U.S. Army Corps of Engineers

Healdsburg Veterans Memorial
Beach

Development fill

U.S. Army Corps of Engineers

Skyfarm

U.S. Army Corps of Engineers

Geysers Recharge Pipeline

U.S. Army Corps of Engineers

Geysers Recharge Pipeline

U.S. Army Corps of Engineers

7705 Conde Lane, Windsor,
Woolsey site

U.S. Army Corps of Engineers

Ransom Stovall, TranSonoma
Partners

U.S. Army Corps of Engineers

Hacienda Bridge Seismic Repair

U.S. Army Corps of Engineers

Vintana/Klein Family Vineyard

U.S. Army Corps of Engineers

Prince Memorial Greenway

U.S. Army Corps of Engineers

Kaiser Medical Center Project

U.S. Army Corps of Engineers

Zmarzly Park Meadows
Subdivision, Cotati

U.S. Army Corps of Engineers

Criminal Justice Training Center

MAY 16, 2003
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U.S. Army Corps of Engineers

295 Shiloh road (Paskaly site) –
Windsor

U.S. Army Corps of Engineers

Westside Road Bridge Repair

U.S. Army Corps of Engineers

Grange Road Bridge Replacement

U.S. Army Corps of Engineers

Two Industrial Buildings at 675
Aviation

U.S. Army Corps of Engineers

City of 10,000 Buddhas

U.S. Army Corps of Engineers

Kali Subdivision 1071-1133 West
Avenue

U.S. Army Corps of Engineers

Bellevue Ranch Phase 6 Warren
site

U.S. Army Corps of Engineers

McGill and Gould parcels Tuxhorn

U.S. Army Corps of Engineers

Meadowview Park 2542 Old Stony
Point

U.S. Army Corps of Engineers

Blue Oak (Evans) Subdivision,
Windsor

U.S. Army Corps of Engineers

Cloverdale-Santa Rosa Cable
Network

U.S. Army Corps of Engineers

Pump and collector capacity
project

U.S. Army Corps of Engineers

Hacienda Waterline Repair

U.S. Army Corps of Engineers

Valena site 3675 Sebastopol Road,
Santa Rosa

U.S. Army Corps of Engineers

Crocker Road bridge repair

U.S. Army Corps of Engineers

Guerneville Rd bridge repair

U.S. Army Corps of Engineers

Kawana Springs project at Colgan
Creek

U.S. Army Corps of Engineers

Mission Arbors storm drain

U.S. Army Corps of Engineers

Crockers Lockers Mini Storage
outfall

U.S. Army Corps of Engineers

Sargent site Herb Road, Windsor
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U.S. Army Corps of Engineers

Trebino property, Helman Lane,
Cotati

U.S. Army Corps of Engineers

Green Must Center – Sonoma State
University

U.S. Army Corps of Engineers

Kandy Investments Business Park

U.S. Army Corps of Engineers

Spring Meadow Subdivision

U.S. Army Corps of Engineers

Ukiah Air Attack Base relocation

U.S. Army Corps of Engineers

Oak Park Subdivision, Windsor,
Sonoma

U.S. Army Corps of Engineers

Guidiville Rancheria Bridge

U.S. Army Corps of Engineers

Duer Creek Habitat Restoration,
Stanr Rosa

U.S. Army Corps of Engineers

Shiloh Road culver replacement

U.S. Army Corps of Engineers

Stuhlmuller Rd crossing

U.S. Army Corps of Engineers

Fulton Street Project, Santa Rosa

U.S. Army Corps of Engineers

Canyon 3 Creek drainage project

U.S. Army Corps of Engineers

Fair Oaks Court bank stabilization

U.S. Army Corps of Engineers

Windsor Creek drainage
improvements -

U.S. Army Corps of Engineers

1551 Fulton Rd., Santa Rosa

U.S. Army Corps of Engineers

Seville Court, Tollefson Property,
Santa Rosa

U.S. Army Corps of Engineers

Bridge Pier scour protection

U.S. Army Corps of Engineers

River Bend Resort bank repair

U.S. Army Corps of Engineers

Oman residence bank repair

U.S. Army Corps of Engineers

Doolin Creek Subdivision
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U.S. Army Corps of Engineers

Hiram Lewis Park and detention
basin

U.S. Army Corps of Engineers

Watmaugh Rd. bridge repair

U.S. Army Corps of Engineers

Highway 101 Widening, PM 5.8 to
PM 9.2

U.S. Army Corps of Engineers

Sonoma Coast Recreational Trail

U.S. Army Corps of Engineers

Voll Motel Bank stabilization

U.S. Army Corps of Engineers

Gilman Ranch Subdivision, Cotati

U.S. Army Corps of Engineers

Stony Point Road widening Phase
II

U.S. Army Corps of Engineers

Acacia on Santa Rosa Creek
outfalls

U.S. Army Corps of Engineers

Mumford Dam Fish Passage

U.S. Army Corps of Engineers

Kandy Investments Business Park

U.S. Army Corps of Engineers

Sweetwater Springs Road,
Guerneville

U.S. Army Corps of Engineers

Starr Creek Tributary 7, Windsor

U.S. Army Corps of Engineers

Moscow Road bridge repair

U.S. Army Corps of Engineers

Moscow Road Bridge repair

U.S. Army Corps of Engineers

Forsythe Creek Bank Repair

U.S. Army Corps of Engineers

Pierson Reach Bike & Pedestrian
Path

U.S. Army Corps of Engineers

Caltrans Soil Disposal site

U.S. Army Corps of Engineers

Big Sulphur Creek pump station

U.S. Army Corps of Engineers

Walters Property, 6003 Russell
Lane

U.S. Army Corps of Engineers

Gordon Ranch
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Table D-1
Cumulative Projects List
Agency

Project Name

U.S. Army Corps of Engineers

Asbury Creek Fish Passage

U.S. Army Corps of Engineers

Stadium Lands Rohnert Park,
Costco

U.S. Army Corps of Engineers

Town of Windsor Public Works
Corporation

U.S. Army Corps of Engineers

Paulin Creek, 2348 Sycamore
Avenue, Santa Rosa

U.S. Army Corps of Engineers

Cherry Ranch Subdivision, 930
Fresno Ave

U.S. Army Corps of Engineers

Mountain Shadows Golf Course

U.S. Army Corps of Engineers

Howarth Park Boathouse

U.S. Army Corps of Engineers

Werbe Dame and Reservoir

U.S. Army Corps of Engineers

Bellevue Avenue widening and
reconstruction

U.S. Army Corps of Engineers

Cypress Ridge, 1815 Meda
Avenue

U.S. Army Corps of Engineers

Vintana Bridges

U.S. Army Corps of Engineers

Francisco Avenue Improvements,
Santa Rosa

U.S. Army Corps of Engineers

State Route 128 at post mile 39.95

U.S. Army Corps of Engineers

Bidwell Creek Restoration

U.S. Army Corps of Engineers

Bidwell Creek Irrigation Intake

U.S. Army Corps of Engineers

Redwood Creek project

U.S. Army Corps of Engineers

Copeland Creek Flood channel
Maintenance

U.S. Army Corps of Engineers

McCaw Residence Bank Repair

U.S. Army Corps of Engineers

Sulphur Creek Restoration Project

U.S. Army Corps of Engineers

Wohler Road Bridge Seismic
Repair
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Table D-1
Cumulative Projects List
Agency

Project Name

U.S. Army Corps of Engineers

Foss Creek Bank Repair

U.S. Army Corps of Engineers

Woloki Slough Bridge Repair

U.S. Army Corps of Engineers

Kawana Springs Road
Improvements

U.S. Army Corps of Engineers

State Route 101/116 Interchange
PM 3.4/3.8

U.S. Army Corps of Engineers

State Route 128 PM 28.20

U.S. Army Corps of Engineers

State Route PM 34.7 TO 34.8

U.S. Army Corps of Engineers

Bradley Parcel/Vast Oaks

U.S. Army Corps of Engineers

Laguna de Santa Rosa Feasibility
Study

U.S. Army Corps of Engineers

Santa Rosa Creek Ecosystem
Restoration Feasibility Study

U.S. Army Corps of Engineers

Russian River Watershed
Feasibility Study

U.S. Army Corps of Engineers

Warm Springs Fish Hatchery
Section 1135 Study
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1.0

INTRODUCTION

The term trace metal or trace element refers to chemical elements normally present in the
environment in very low concentrations. In small quantities (µg/kg) many elements are
essential to plant growth. These include: fluoride (F), silicon (Si), vanadium (V),
chromium (Cr), manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc
(Zn), selenium (Se), molybdenum (Mo), tin (Sn) and boron (B). At higher concentrations
some of these elements may be toxic to plants, or accumulate in plants at levels that are
toxic to animals that feed on them. In some cases, the range in concentration between
deficiency and toxicity is narrow (e.g., boron [B]). In other cases, there is no known
biological necessity for the trace metal and their occurrence in small quantities may be
harmful. Lead (Pb), arsenic (As) and mercury (Hg) are examples of this effect. It is
extremely rare for these metals to be present in harmful concentrations in native soils,
except in areas surrounding ore deposits or perhaps where they concentrate by
evaporation in low lying areas.
Trace metals behave in soils much differently than soluble salts. Unlike soluble salts,
most metallic compounds are not readily soluble in water or mobile in the soil, except at
a low pH. Because of their affinity to soil particles, including clay and organic colloids,
carbonates and iron complexes, they are retained in the soil and normally do not move
readily with soil-water. Therefore, metals added to soils from recycled water through
irrigation may readily accumulate in surface layers. Boron and, to a lesser extent, arsenic
and selenium, behave differently in the soil than other metals, and are somewhat soluble
and mobile. The amount of the accumulation of metals in soil (soil loading) from
irrigation is a function of the concentration of metals in the recycled water and the
amount of water applied. With the exception of municipal wastewater retrieved from
cities with associated extensive heavy industry, most recycled water supplies contain low
levels of trace metals, relative to levels that can accumulate and adversely affect soil
productivity and agricultural sustainability.

MAY 16, 2003

PARSONS

APPENDIX E.1-1

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX E-1 – TRACE ELEMENT LOADING ANALYSIS

2.0

LOADING FROM IRRIGATION WATER

A trace element loading analysis was completed for select metals of particular water
quality or environmental health significance for the reclamation alternatives of the Santa
Rosa Incremental Recycled Water Program. Long-term average recycled water
chemistry data and annual average irrigation application rate of 2.9 feet per acre for both
North County and East of Rohnert Park was utilized in the analysis. This application rate
is conservative, because annual water use for viticulture, which would likely be the
predominant type of agriculture in the area, is usually 6 to 9 inches per acre (CH2M Hill
Technical Memorandum #5, Santa Rosa Incremental Recycled Water Program –
Agricultural Reuse, December 9, 2002), so the assumed irrigation of 2.9 feet per acre
would result in higher loadings than would likely occur. The method detection limit
(MDL) was used in the calculations when the analytes were reported as non-detected.
Total accumulation over 25 years is provided. The analysis is conservative, as it assumes
no leaching loss of metals. In reality, approximately 2 to 20 percent of the applied metals
may leave the site in leachate or runoff, with a slightly higher amount for boron. Trace
element loadings are compared with levels of metals present for a typical project area soil
and, where available, California or EPA allowable levels in the soil. Since there are no
soil loading limits under California Administrative Code, Title 22, for irrigation with
recycled water, the EPA limits for metal additions from biosolids (sludge) agricultural
land application are provided as a reference point, along with recommendations from the
California State Water Resources Control Board (SWRCB) publications, “Irrigation with
Municipal Wastewater, a Guidance Manual.” Based on the EPA 503 cumulative sludge
loading limits, the number of years before the allowable limits are exceeded (assuming
average annual application rates) is also calculated.
Table E.1-1 summarizes data and analysis for Santa Rosa’s fresh effluent quality and
Table E.1-2 for Santa Rosa’s stored effluent quality. As can be seen in the tables,
accumulation of nearly all metals in applied recycled water, even after 25 years of
loading, is very low and will not affect the productivity or toxicity level of the soil. This
is largely due to the high quality of the recycled water.
Predicted concentrations of boron in the soil after 25 years of accumulation will approach
the lower limits which could slightly impact yields of some boron-sensitive crops. The
boron concentration in the fresh effluent, at 0.474 mg/l, is just below the 0.50 mg/l
concentration threshold where some crop leaf injury of boron sensitive species begins to
occur (Guidelines for Interpretation of Water Quality for Agriculture, U.C. Cooperative
Extension Service). However, some natural leaching of salts and boron will occur from
rainfall during winter months, precluding the sort of accumulation we conservatively
estimated.
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3.0

CUMULATIVE LOADING FROM
OTHER SOURCES

Although the recycled water contains some modest fertilizer values (principally
nitrogen), the irrigation water will likely not meet the total plant nutrition needs for all
elements, particularly phosphorous applications for fruit and vegetables crops.
Supplemental fertilizers may therefore be required.
In addition to trace metals applied to the soils from recycled water applications, small
quantities of metals may be applied from other fertilizer sources. These include: 1)
impurities associated with commercial chemical fertilization of vegetable or specialty
crops; 2) animal manure applications to forage and pasture lands; and, 3) sludge
additions. Since it would be unusual for farmland to use all three sources of fertilizer
(agrochemical, animal manure, biosolids), the cumulative addition of metals from
recycled water are dealt with separately for the fertilizer and animal manure sources.
Biosolids additions will require annual review of cumulative metals loading following
EPA 503 rules and regulations, and are therefore not evaluated.
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Table E.1-1
Recycled Irrigation Water/Metals Loading Analysis, Fresh Effluent Quality

Metal

Concentration
in Recycled
1
Water

Annual
Soil
2
Loading

Loading
After 25
3
Years

Common
Range in
4
Soils

A Typical Soil
5
Concentration

Predicted
Concentration
Increase After
25 Years of
6
Loading

mg/l

kg/ha

kg/ha

mg/kg

mg/kg

mg/kg

Impact on
7
Crop

Loading
8
Limits
kg/ha

As-Arsenic

0.002

0.018

0.441

0.1-40

6

0.066

Not required element
for growth

B-Boron

0.474

4.182

104.541

2-200

10

15.551

Required, wide species
differences

Cd-Cadmium

0.0002

0.002

0.044

0.01-7

0.06

0.007

Not required, toxic to
plants

Cr-Chromium

0.0009

0.008

0.198

5-3,000

100

0.030

Not required, low
plant toxicity

Cu-Copper

0.009

0.079

1.985

2-100

20

0.295

Required 2-4 mg/kg

a

Title 22 Toxic
9
Limits
mg/kg

b

500

20/39

100

--/3,000

2,500

500/1,500

2,500

-- /41
--/--

Toxic > 20 mg/kg
Pb-Lead

0.002

0.018

0.441

2-200

10

0.0663

Low plant toxicity

2,000/300

1,000

Ni-Nickel

0.003

0.026

0.662

10-1,000

4-

0.098

Toxic > 50 mg/kg

500/420

2,000

Se-Selinium

0.002

0.018

0.441

0.1-2.0

0.5

0.066

Toxic > 50 mg/kg

--/100

100

Zn-Zinc

10-300

50

0.886

Toxic > 200 mg/kg

1000/2800

5,000

0.027

0.238

5.955

10

0.0003

0.003

0.066

0.1-5.0

0.5

0.010

Not required

--/--

500

Hg-Mercury

0.0001

0.001

0.022

0.01-0.08

0.04

0.003

Not required, rarely
present in toxic
amounts in native soils

--/17

20

Ag-Silver
10
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Table E.1-2
Recycled Irrigation Water/Metals Loading Analysis, Stored Effluent Quality

Metal

Concentration
in Recycled Annual Soil
1
2
Loading
Water
mg/l

kg/ha

Loading
After 25
3
Years

Common
Range in
4
Soils

A Typical Soil
5
Concentration

Predicted
Concentration
Increase After
25 Years of
6
Loading

kg/ha

mg/kg

mg/kg

mg/kg

Impact on
7
Crop

Loading
8
Limits

mg/kg

kg/ha

As-Arsenic

0.003

0.026

0.662

0.1-40

6

0.098

Not required element
for growth

B-Boron

No Data

--

--

2-200

10

--

Cd-Cadmium

0.0002

0.002

0.044

0.01-7

0.06

0.007

Not required, toxic to
plants

Cr-Chromium

0.005

0.044

1.103

5-3,000

100

0.164

Not required, low
plant toxicity

Cu-Copper

0.009

0.079

1.985

2-100

20

0.295

Required 2-4 mg/kg

Required, wide
species differences

a

Title 22 Toxic
9
Limits
mg/kg

b

-- /41

500

--

--

20/39

100

--/3,000

2,500

500/1,500

2,500

Toxic > 20 mg/kg
Pb-Lead

0.002

0.018

0.441

2-200

10

0.066

Low plant toxicity

2,000/300

1,000

Ni-Nickel

0.011

0.097

2.426

10-1,000

4-

0.361

Toxic > 50 mg/kg

500/420

2,000

Se-Selinium

0.002

0.018

0.441

0.1-2.0

0.5

0.066

Toxic > 50 mg/kg

--/100

100

Zn-Zinc

0.029

0.256

6.396

10-300

50

0.951

Toxic > 200 mg/kg

1000/280

5,000

Ag-Silver 10

0.004

0.035

0.882

0.1-5.0

0.5

0.131

Not required

--/--

500

Hg-Mercruy

0.0001

0.001

0.022

0.01-0.08

0.04

0.003

Not required, rarely
present in toxic
amounts in native
soils

--/17

20

10

Table Notes:
1
Concentration in recycled water - Santa Rosa’s effluent quality for fresh and stored effluent [What date?].
2
Based on 2.9 acre-feet/acre annual irrigation application in North County and East of Rohnert Park.
3
Represents cumulative addition of metals after 25 years of irrigation, with no leaching losses.
4, 5
As reported in Table 13-2 in SWRCB#84-1. SWRCB#84-1 is Pettygrove, S and T. Asano (July 1984). Irrigation with Municipal Wastewater, A Guidance Manual,
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California State Water Resources Control Board Report #84-1 WR. Sacramento, California.
This represents predicted increase in soil concentration after 25 years of recycled water irrigation. It assumes metals accumulate in the upper 1.5 feet of soil with a
weight of soil of
4 million pounds per acre-foot.
7
As reported in Table 13-2 in SWRCB#84-1.
8
a. Suggested loading rate in kg/ha for a clayey soil with a CEC > 15 as contained in Table 13-3, SWRCB#84-1.
b. Maximum Allowable Cumulative Pollutant Loading rate (CPLR) per EPA Final 503 Rules for sludge additions to agricultural lands.
9
This is the level above which the State of California (Title 22) considers soil concentrations to constitute a toxic level. This number is provided as a relative
reference point.
10
Information on silver and mercury from Chapman, H. (1965), Diagnostic Criteria for Plants and Soils, Quality Printing Company, Abilene, Texas.
6
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3.1

FERTILIZER

Commercial fertilizers are most likely to be applied to fruit and vegetable crops.
Computed heavy metal loading from trace element impurities in fertilizers were
estimated from information developed by Parsons Engineering Science in 1987 as part of
the Monterey Wastewater Reclamation Study for Agriculture (MWRSA).
Table E.1.3 shows annual and 25-year loading rates from fertilizer impurities applied to
vegetables, the cumulative additions of this source with project recycled water, and the
number of years required before the EPA 503 Sludge Rules allowable cumulative loading
is exceeded. Since the MWRSA data are a computed annual loading expressed on the
basis of mg per kg of soil, it was necessary to convert their data to a kg/ha basis to make
them comparable with our other project loading estimates. This was done using the
assumption that loading is equally distributed throughout the root zone (1.5 feet) and that
an acre-foot of soil weighs 4 million pounds.

3.2

ANIMAL MANURE

Animal manure from dairy operations may also be incorporated into the soils as a source
of nitrogen for growing forage and silage crops. Manure application rates will be based
on the nitrogen demand of the crop and the nitrogen content of the manure and recycled
water, as outlined in the Irrigation Management Plan. For calculation purposes, we are
estimating N application rates for a typical forage crop as about 20 tons per year (at 11
lbs N per ton).
Table E.1-4 shows annual and 25 year loading rates from heavy metals at 20 tons per
acre. The concentrations of metals in dairy manure were estimated from “Manure
Production and Characteristics” (ASAE, 1992). Also shown in Table E.1-4 is the
cumulative metals loading for recycled water and animal manure additions, and the total
number of years before the EPA 503 limits are exceeded.
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Table E.1-3
Cumulative Loading from Recycled Water and Fertilizer Impurities
Fresh Effluent

Metal

Annual
Annual Soil
Annual Fertilizer Fertilizer
Loading
Loading Rate1 Loading Rate2 Irrigation3

Arsenic

(mg/kg/yr.)
--

(kg/ha/yr.)
--

Boron
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Zinc
Silver
Mercury

-0.001
0.004
0.0006
0.002
0.003
-0.01
---

-0.0067
0.0023
0.0040
0.013
0.0202
-0.0067
---

Metal

-1.
2.
3.
4.
5.

0.001
0.004
0.0006
0.002
0.003
-0.01
---

(kg/ha/yr.)
-0.0067
0.0023
0.0040
0.0134
0.0202
-0.0067
---

Cumulative
Loading 25
Years5

Number of Years Until
Loading Limits
Exceeded6

(kg/ha/yr.)
0.018

0.450

--/2,278

104.550
0.218
0.258
2.075
0.775
1.1555
0.450
6.118
0.075
0.025

--/-2,299/4,483
--/-6,024/18,072
64,516/9,677
10,823/9,091
--/5,556
4,087/11,4439
--/--/17,000

Cumulative
Annual
Loading4

Cumulative
Loading 25
Years5

Number of Years Until
Loading Limits
Exceeded6

(kg/ha/yr.)
0.026
0.009
0.046
0.083
0.031
0.117
0.018
0.263
0.035
0.001

0.650
0.218
1.158
2.075
0.775
2.930
0.450
6.568
0.875
0.025

--/1,577
2,299/4,483
--/
6,024/18,072
64,516/9,677
4,266/3,584
--/5,556
3,807/10,659
--/---/17,000

4.182
4.182
0.002
0.009
0.08
0.010
0.079
0.083
0.018
0.031
0.026
0.0462
0.018
0.018
0.238
0.245
0.003
0.003
0.001
0.001
Stored Effluent

Annual
Annual Soil
Annual Fertilizer Fertilizer
Loading
Loading Rate1 Loading Rate2 Irrigation

(mg/kg/yr.)
Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Zinc
Silver
Mercury

(kg/ha/yr.)
0.018

Cumulative
Annual
Loading4

(kg/ha/yr.)
0.026
0.002
0.044
0.079
0.018
0.097
0.018
0.256
0.035
0.001

Data are not available
Source: MWRSA, 1987
Per acre 1.5 feet 6,000,000 lbs./acre and application rate of 20 tons of manure per year
From Tables E.1.1 and E.1.2, column 2
Sum of columns 2 and 3; column 3 where no data for 2
1st column SWRCB guidelines,
2nd column EPA 503 rules
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Table E.1-4
Cumulative Loading from Recycled Water and Manure
Metal

Arsenic
Boron
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Zinc
Silver
Mercury
Metal

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Selenium
Zinc
Silver
Mercury
-1
2
3
4
5
6

Fresh Effluent
Estimated Annual Soil Annual Soil Cumulative
Concentration Loading
Loading
Annual
in Manure1
Manure2
Irrigation3
Loading4
(mg/kg)
(kg/ha/yr.) (kg/ha/yr.) (kg/ha/yr.)
--0.018
0.018
0.059
0.002645
4.182
4.185
0.00025
0.0000112
0.002
0.002
--0.08
0.08
0.0375
0.001681
0.079
0.081
--0.018
0.018
0.023
0.001031
0.026
0.0270
--0.018
0.018
0.150
0.000672
0.238
0.239
--0.003
0.003
--0.001
0.001
Stored Effluent
Estimated Annual Soil Annual Soil Cumulative
Concentration Loading
Loading
Annual
in Manure1
Manure2
Irrigation3
Loading4
(mg/kg)
(kg/ha/yr.) (kg/ha/yr.) (kg/ha/yr.)
--0.026
0.026
0.00025
0.0000112
0.002
0.0021
--0.044
0.044
0.0375
0.001681
0.079
0.081
--0.018
0.018
0.023
0.001031
0.097
0.098
--0.018
0.018
0.150
0.000672
0.256
0.257
--0.035
0.035
--0.001
0.001

Cumulative Number of Years
Loading 25 Until Loading Limits
Years5
Exceeded6
0.450
104.616
0.050
2.00
2.017
0.450
0.676
0.450
5.9678
0.075
0.025

--/2,278
--/-9,944/19,391
--/-6,197/18,592
111,111/16,667
18,497/15,538
--/5,556
4,190/11,732
--/--/17,000

Cumulative Number of Years
Loading 25 Until Loading Limits
Years5
Exceeded6
0.650
0.0503
1.100
2.017
0.450
2.451
0.450
6.417
0.875
0.025

--/1,577
9,944/19,391
--/-6,197/18,592
111,111/16,667
5,100/4,284
--/5,556
3,896/10,909
--/---/17,000

Data are not available
Calculated from information contained in 39th Edition, ASAE Standards, Engineering Practices and Data, 1992,
Manure Production and Characteristics ASAED 384.1 American Society Agricultural Engineering, St. Joseph, Ml
Based on annual application of 20 tons/acre manure = 47,300 kg/ha.
From Tables E.1.I and E.1.2, column 2
Add columns 2 and 3; column 3 where no data for 2
Annual loading times 25 years
1st column SWRCB guidelines for sludge
2nd column EPA 503 rules
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4.0

CONCLUSIONS AND
RECOMMENDATIONS

Cumulative metals loading from either fertilizer impurities or from trace elements present
in animal manure, together with the metals present in the recycled water, will not begin
to approach levels that are toxic in the soil. Because of the good quality of water and
generally low levels of metals found in fertilizers and animal wastes, hundred of years of
loading would be required before EPA 503 loading limits are exceeded (Tables E.1-3 and
E.1-4).
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SOIL EROSION EVALUATION FOR
AGRICULTURAL IRRIGATION
INTRODUCTION
The availability of recycled water for irrigation may change agricultural land uses and
consequently agricultural management practices in areas East of Rohnert Park and in the
North County program areas. Water supplied from the IRWP may be used to irrigate
existing crops and farmland as well as areas converted from natural vegetation to irrigated
agriculture lands. Natural vegetation in potential agriculture irrigation areas predominately
includes annual grassland, mixed hardwood forest, oak woodland, and coniferous forest.
Vegetation types are addressed in Appendix J-5 and the existing agricultural uses for the
areas of agricultural irrigation are presented in Technical Memorandum No. 5 – Santa Rosa
Incremental Recycled Water Program – Agricultural Reuse (Volume 5 of the Draft EIR).
The soil erosion analysis focuses on currently uncultivated lands that could be used for
agricultural purposes with the water from the IRWP. Currently cultivated and irrigated lands
would switch from existing sources of irrigation water to recycled wastewater, and it was
assumed that agriculture and irrigation practices would not change in these areas.

AGRICULTURAL IRRIGATION IRWP AREA
Agricultural Irrigation was studied in six subunits including one in the east part of the county
and the other five in the north county area.
•
•
•
•
•
•

East of Rohnert Park
Alexander Valley Floor
Alexander Valley Bench
Alexander Valley North
Dry Creek Valley
Russian River

Soil types included in potential Agricultural Irrigation areas were identified using the Soil
Survey for Sonoma County (1972) and the NRCS STATSGO database (USDA, Soil
Conservation Service 1972, Soil types from STATSGO California NRCS). Soils in the areas
were evaluated to determine the erosion hazard potential and the risk of erosion hazard from
agricultural activities. Soil Capability Classes and Capability Units were used to determine
the management limitations for agricultural uses associated with each soil type, specifically
addressing soils prone to limitations due to high soil erosion hazard. The Soil Survey for
Sonoma County includes Capability Classes and Capability Units for Sonoma County and
includes suggestions for use and management of soils. The following section presents
general information about the agricultural irrigation sites in the East of Rohnert Park area and
the North County.
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These six areas listed above were grouped for ease of presentation into the area East of
Rohnert Park and North County.
East of Rohnert Park
The East of Rohnert Park agricultural irrigation area includes approximately 5,700 acres east
of Petaluma Hill Road. The topography is flat or gently sloping near Petaluma Hill Road,
with adjacent foothills to the east. This area is dominated by agricultural land and annual
grassland. Other vegetation communities that occur include oak woodland, mixed evergreen
forest, riparian, and aquatic communities.
The study area includes approximately 5,700 acres that may be suitable for cultivation.
Approximately 1,300 acres of this land is already cultivated, however, 4,400 acres could be
newly developed for agriculture as a result of this water becoming available. Currently,
irrigation water is supplied from private wells.
Soils in the East of Rohnert Park area include many different soil series; however, only the
most common and widely distributed soils occurring in the Program area were evaluated for
soil erosion potential. Goulding clay loam is common throughout the area occurring on hilly,
mountainous uplands. In most places the vegetation is chiefly annual and perennial grasses
with scattered clumps of oak trees and shrubs. Clear Lake clay occurs on gently sloping
valley bottoms in the area and generally supports dry-land farming and in some areas
irrigated agriculture. Toomes series consists of well-drained loams on gently sloping to very
steep mountainous uplands often supporting annual grass, shrubs, and oak trees. Cotati fine
sandy loam can be found on undulating to hilly terraces of old marine-terrace material, and
when not cultivated, the soils generally support grasses and scattered oaks. The Haire series
consists of moderately well-drained clay loams that have clay subsoil, and are underlain by
old terrace alluvium.
North County
The North County Agricultural Irrigation area encompasses Alexander Valley, Dry Creek
Valley and portions of the Russian River Valley, including some of the adjacent foothills.
Numerous vegetation communities occur within this area, including annual grassland,
chaparral, oak woodland, mixed evergreen forest, Douglas-fir–redwood forest, riparian, and
aquatic communities (Appendix J-5). Agricultural reuse in the North County area includes
about 51,000 acres of which approximately 21,400 acres are currently uncultivated and could
be developed for agriculture as a result of this water becoming available. Some of the
approximately 21,400 acres of native vegetation coverage is located on very steep lands and
would likely not be developed for agricultural uses.
Soils in the North County area include many different soil series. Huichica series consists of
moderately well-drained loams that have a clay subsurface. They are on plains west and
northwest of Santa Rosa. The Yolo series consists of well-drained loams. They are mainly
in the valley areas of the County along the Russian River and Dry Creek channels. The
Pleasanton series consists of well-drained gravelly loams that have gravelly clay loam
subsoil. They are mainly in the north-central parts of the county along the Russian River and
Dry Creek Valleys. The Goldridge series consists of moderately well-drained fine sandy
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loams found on upland slopes. The Henneke series consists of excessively drained gravelly
loams. These soils are on mountainous upslopes in the northeastern and north central part of
the County. The Yorkville series consists of moderately well drained clay loams and are
generally found on ridgetops and mountainous uplands in the north-central part of the
County. The Suther series consists of moderately well-drained loams found on mountainous
uplands in the northern half of the County.
Alexander Valley Floor
This sub-area includes approximately 10,500 acres that may be suitable for
cultivation. Of that total, approximately 7,500 acres are currently used for viticulture.
The balance consists of 3,000 acres of wooded grasslands that could be converted to
agriculture, and 900 acres of steep hillsides or riparian areas unsuitable for
cultivation. This region is primarily used for viticulture.
The majority of the study area topography is flat with adjacent hillsides on the
southern and eastern edges. The area is bounded to the west by Highway 101.
Existing irrigation water in this area appears to come from private wells.
Alexander Valley Bench
The Alexander Valley Bench study area is located in the foothills along the eastern
edge of the Alexander Valley. It is bounded by the Alexander Valley Floor area to the
west and the 400-foot contour everywhere else. The 400-foot contour was chosen
because that elevation corresponds to the highest reservoir that could be filled directly
from the Geysers Pipeline without additional booster pumping.
The Bench area is very hilly, with about 4,900 acres potentially suitable for
agriculture. Of that total, approximately 1,800 acres are currently used for viticulture.
The balance consists of 3,100 acres of wooded grasslands. Existing irrigation water in
this area appears to come from small surface water impoundments and private wells.
Alexander Valley North
The Alexander Valley North study area is the valley region that extends along the
Highway 101 corridor between Geyserville and Cloverdale. Although it may be
suitable for many different crops, this area is mainly used for viticulture.
The Alexander Valley North area includes approximately 10,400 acres that could be
used for agriculture. Of that total, approximately 6,300 acres are currently used for
viticulture. The balance consists of wooded grasslands.
Dry Creek Valley
The Dry Creek Valley study area extends along the Dry Creek corridor between
Warm Springs Dam and Healdsburg. This area is used primarily for viticulture, as it
shares many of the characteristics of the grape-growing regions.
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The Dry Creek area includes approximately 13,300 acres that could be used for
agriculture. Of that total, approximately 7,500 acres are currently used for viticulture.
The balance (5,800 acres) consists of wooded grasslands.
Russian River
The Russian River study area is the flatland that extends along the river between
Healdsburg and the Hacienda Bridge. The study area also includes the hilly regions
west of the Russian River that are at or below 400 feet elevation.
The Russian River area includes approximately 12,400 acres that could be used for
agriculture. Of that total, approximately 7,000 acres are currently used for viticulture.
The balance (5,400 acres) consists of wooded grasslands.

GENERAL SOIL CHARACTERISTICS
STUDY AREA

IN THE

AGRICULTURAL IRRIGATION

There are a number of soil series in the study area prone to high rates of soil erosion when
subjected to various forms of land use. The soil survey for Sonoma County identifies soil
series and their susceptibility to erosion. Soil limitations are identified using soil capability
classes, subclasses, and units. These groupings show in a general way the suitability of soils
for most kinds of agricultural uses. The soils are grouped according to the risk of damage
from land use, and the way they respond to treatment. The groupings do not reflect major
landforming that would change slope, depth, or other characteristics of the soils. The
classification system is often used to infer about the behavior of soils when the soils are used
for agricultural purposes.
The capability system uses three levels: the capability class, subclass, and unit. Capability
classes are designated by roman numerals I through VIII. This is the broadest class and the
numerals indicate progressively greater limitations with narrower choices for practical use.
Capability subclasses are soil groups within one class; they are designated by adding a small
letter (e, w, s, or c) to show the chief limitation. The limitation of most interest in this review
is e, which shows that the main limitation is the risk of soil erosion unless plant cover is
maintained. Capability units are soil groups within the sub-classes. The soils in one
capability unit are enough alike to be suited to the same crops and pasture plants, generally
require similar management, and have similar productivity and other response to
management. The capability units are groupings for making many statements about the
management of soil.
Soil Capability Classes and Units
The following table includes the capability units found in the agricultural irrigation study
area. The table also includes identification of the limitations due to soil erosion hazard. A
hazard in this area means agricultural development may be limited due to erosion risk and
that these sites should include conservation measures to minimize the risk. Suggested
conservation measures are addressed later in the text.
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Table E.2-1
Soil Capability Classes and Units
Capability
Class1

Associated
Soils

Associated
Landforms

Slopes of most
concern

Conservation
Practices

Associated Soil
Mapping Units2

IIe-1

Pleasanton
Yolo
Zamora

Alluvial fans

0-9%

Erosion hazard
is moderate in
cultivated areas

PeC, PgB, PhB,
PkC, YtB, ZaB

IIe-5

Clear Lake
Diablo*

terraces and
footslopes

2-9% slopes

Erosion hazard
is moderate in
cultivated areas

CcB, CeB, DbC

IIIe-1

Goldridge*
Goulding
Red Hill
Sebastopol

0-15%

Susceptible to
erosion when
tilled and cover
removed.
Suitable for
most crops
grown in the
county.

GdC, GgD, RhD,
SbC

IIIe-3

Cotati
Haire
Huichica
Los Osos*
Pleasonton
Wright

0-15%

high erosion
hazard,
extensive
conservation
practices
required

CtC, HcC, HtC,
LoD, P1C, WgC

IIIs-3

Hiuchica loam

0-2%

shallow surface
layer, rate of
irrigation
should reflect
the shallow
restrictive layer

HtA

IVe-1

Goldridge*
Goulding
Red Hill
Sebastopol
Sobrante

9-30%

requires careful
management
for cultivation
and irrigation,
cover crops
required

GdD, GdDL,
GgE, RhE, SbD,
SbD2, SbE, ShE
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Table E.2-1
Soil Capability Classes and Units
Capability
Class1

Associated
Soils

IVe-3

Cotati
Haire
Huichica
Los Osos*
Pleasanton
Wright

IVe-5

Diablo*

IVe-8

Goulding
Laughlin*

VIe-1

Slopes of most
concern

Conservation
Practices

Associated Soil
Mapping Units2

9-30%

Careful
conservation
practices are
required,
should be
irrigated using
low-volume
sprinklers

CtD, HbD, HbD2,
HcD, HcD2, LoE,
P1D, WmB

well drained
clays

15-30%

Require lowflow sprinklers
and other
conservation
practices

DbE, DbE2, RaE

broad ridgetops
or
moderately
step hillslopes

2-30%

maintain soil
cover

G1D, LgE

Goldridge
Goulding
Red Hill
Sebastopol
Sobrante

9-30% most
erodable;
however slopes
range from 550%

High erosion
hazard.
Intensive
conservation
measures are
required to
reduce soil
erosion

GdE, GdE2, GdF,
GdF2, GgF,
GgF2, ReE, SbE,
ShE, ShF

VIe-3

Cotati
Haire
Los Osos*
Yorkville

5-30%

Soils well
suited for
pasture. Not
well suited for
cultivation
because of
their slope and
relatively high
erosion hazard

CtE, HcE, HcE2,
LoF, YuE, YuF,
YvF, YwF

VIe-5

Diablo*
Montara
Raynor

15-50%

Areas not
suitable for
cultivation in
many locations
due to steep
slopes and
severe erosion

DbF, ReE
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Table E.2-1
Soil Capability Classes and Units
Capability
Class1

Associated
Soils

VIe-8

Associated
Landforms

Slopes of most
concern

Conservation
Practices

Associated Soil
Mapping Units2

Goulding
Laughlin*

15-30%

Controlling
grazing helps
reduce erosion

G1E, LgF

VIIe-8

Goulding
Laughlin*
Maymen
Stonyford
Toomes
Yorkville

30-70%, but
some soils
have slopes of
less than 30%

low fertility
soils

G1F, G1F2, LgG,
LgG2, LhG, MCf,
M1G, SoF, SoG,
SrG, ToE, ToG,

VIIe-9

Henneke
Montara

2-75%

very low soil
fertility

he, HgG2, MoE,
MoG

uplands

Soil Survey Sonoma County (1972)
1

Capability Classes:
Class I soils have few limitations that restrict use
Class II soils have moderate limitations that reduce the choice of plants or that require moderate conservation practices.
Class III soils have sever limitations that reduce the choice of plants, require special conservation practices, or both.
Class IV soils have very severe limitations that reduce the choice of plants, require very careful management, or both
Class VI soils have severe limitations that make them generally unsuited for cultivation and limit there use to pasture or range.
Class VII soils have severe limitations that make them unsuitable to cultivations and that restrict their use largely to range,
pasture, and woodlands.
Capability Subclass:
Subclass 1. An actual or potential erosion hazard
Subclass 3. A problem or limitation caused by slow or very slow permeability of the subsoil or substratum
Subclass 5: A problem or limitation caused by fine or very fine textured surface soil
Subclass 8: A problem or limitation caused by shallowness to bedrock or hardpan
Subclass 9: A problem or limitation caused by low fertility or by toxicity
Capability Units:
e: shows the main limitation is the risk of erosion unless close-growing plant cover is maintained
2
Soil Mapping Unit from Soil Survey Sonoma County 1972
*Soils identified in the Sonoma County Vineyard Erosion and Sediment Control Ordinance as “highly erodable soils”.

Average Percent Slope Evaluation
The following table shows the acres of land and percent slopes within in each soil type from
lands currently uncultivated but potentially irrigated of each soil type in the Program area.
Information from the table was developed from the STATSGO California Database (NRCS).
Actual on-the-ground measurements of the average slope for agricultural irrigation sites
would be required prior to conversion of these sites to irrigated agriculture as specified in the
Sonoma County Vineyard Erosion and Sediment Control Ordinance (Ordinance 5216)
(2000).
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Table E.2-2
Agricultural Irrigation Areas General Soil Groups - Uncultivated Areas in the IRWP
Program Area
Soils

Acres

Percent
slopes
0-15%
(acres)

Percent
slopes
15-30%
(acres)

Percent
slopes
30-50%
(acres)

Percent slopes
greater than
50% (acres)

Clear Lake-Wright-Haire

550

550

0

0

0

Haire-Diablo

209

62%
(130)

31%
(65)

7%
(15)

0

Goulding-Rock Outcrop-Toomes

3657

6%
(219)

28%
(1024)

46%
(1682)

20%
(731)

Cotati-Sebastopol-Goldridge

244

85%
(207)

14%
(34)

1%
(2)

0

267

92%
(246)

4%
(11)

1%
(2)

0

Yolo-Pleasanton

8,331

100%
(8,331)

0

0

0

Laughlin-Suther-Stonyford

8,567

3%
(257)

5%
(428)

62%
(5,311)

31%
(2,655)

Goldridge-Hugo-Jocal

45

100%

Henneke-Montara

345

1%
(3)

6%
(21)

43%
(148)

50%
(172)

Yorkville-Shortyork-Squawrock

459

0

25%
(115)

72%
(330)

4%
(18)

East of Rohnert Park

North County
Huichica-Wright-Zamora

Sonoma County Soil Survey (1972)

Soil Erosion Risk
Soil survey information indicates that the soils in the IRWP Program area have some soil
erosion hazards, and that these hazards vary by soil type and slope characteristics. Soil
conservation measures differ by soil type as well. Some soils are a higher risk of soil erosion
at gentler slopes than others. Soils with Capability Class II generally have a moderate risk to
soil erosion and require use of some conservation practices; however, none of the soils in this
Capability Class are listed as “highly erodible” in the Sonoma County Ordinance.
Soils listed in Capability Classes IIIe-1 through VIIe-9 include soils listed specifically as
“highly erodible soils” in the ordinance. The Sonoma County Ordinance requires that these
soils receive application of soil conservation and erosion control measures during
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construction and operation of vineyards. The Sonoma County Soil Survey identifies other
erodible soils listed in Capability Classes IIIe-1 through VIIe. Land management activities
on these soils may require soil conservation measures to protect against soil loss. Soil
conservation practices should be determine on a site-specific basis.

SONOMA COUNTY VINEYARD EROSION
ORDINANCE

AND

SEDIMENT CONTROL

Development of vineyards in Sonoma County is governed by the Sonoma County Vineyard
Erosion and Sediment Control Ordinance. The ordinance, passed in March 2000, details
necessary site evaluations for development of Level I through Level III vineyards. The
levels in the ordinance address soil erodibility and average percent slopes, and each level has
vineyard planting and replanting and notice and review requirements based on these factors.
General soils and site characteristics of agricultural irrigation sites were evaluated to
determine soil erodibility and slope characteristics in relation to the vineyard ordinance.
The ordinance requires an erosion and sediment control plan be approved prior to planting or
replanting a vineyard site in slope levels II and III. With minor exceptions, new plantings are
not allowed on sites with 50% average slope or greater, and the ordinance includes methods
to calculate average percent slopes.

Table E.2-3
Level Designations for New Vineyard Planting and Replanting
Level

Average % Slope on Highly
Erodible Soils

Average % Slope on Less
Erodible Soils

Level I

less than 10

less than 15

Level II

Greater than 10, but less than 15

greater than 15, but less than 30

Level III

Greater than 15, but less than 50

greater than 30, but less than 50
UCCE 2002

SOIL CONSERVATION AND EROSION CONTROL PRACTICES
Water management, soil conservation and erosion control measures have been developed by
the University of California Cooperative Extension Service (U.C. Extension) and the USDA
Natural Resources Conservation Services (NRCS) for all of the major crop, dairy and
ranching activities that may be considered for irrigation agriculture in Sonoma County.
Nearly all of these measures are described in the NRCS Field Engineering Handbook of
Conservation Practices and the Field Office Technical Guide (2000). They include such
items as: the correct design and installation of water intake and outlet structures and surface
drainages; proper systems for tillage and seeding; irrigation management for dairy, pasture
and range; selection, use and management of protective vegetative cover crops; streambank
and gully stabilization methods, and, the use of temporary erosion control devices and
sediment detention structures. The technical guides are the primary scientific references for
NRCS, and they contain technical information about the conservation of soil, water, air, and
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related plant and animal resources. Technical guides used in each field office are localized
so that they apply specifically to the geographic area for which they are prepared. Local field
offices for the IRWP are located in Napa and Petaluma.
Provided that restrictions are placed on inappropriate planting of steep, erosive soils, the
array of conservation practices and erosion control measures that can be assembled in a
conservation plan are capable of significantly controlling erosion on irrigated and nonirrigated lands. In almost all instances, application of the appropriate erosion control
technology and management practices will result in protection of the soil from unacceptable
soil loss.
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1.
1.1

INTRODUCTION
PURPOSE AND NEED

The purpose of this report is to evaluate the potential for increased seismicity at the Geysers
Geothermal Field that could be caused by the proposed increase of subsurface injection of
treated wastewater from the City of Santa Rosa. This study was undertaken in response to
public concerns that additional injection might increase induced seismicity, which could
adversely impact neighboring communities. Persons residing there have complained about
the nuisance, and occasionally alleged damage to houses, from ground shaking resulting
from induced seismicity.
This study is of one of a series of technical investigations performed to assist in developing
the IRWP EIR, which is in preparation by Parsons for the City of Santa Rosa. The EIR
utilizes the findings of the various technical studies to analyze potential project impacts,
identify populations likely to be affected, assess the significance of impacts, and discuss
possible mitigation measures.
This induced seismicity report was prepared by Roger Greensfelder in cooperation with
Parsons. Administrative oversight and coordination with the EIR was done by Parsons Santa
Rosa Office personnel.

1.2

PROBLEM STATEMENT

It has been established that geothermal field development activities at the Geysers
Geothermal Field, including steam production and injection of water and steam condensate,
have been causing microearthquakes. The zone of earthquake occurrence is closely
associated with the geothermal field and the maximum magnitude (M) of induced
earthquakes appears to be limited to about M 4.5. Repeated low level seismic shaking has
been reported in the nearby communities of Cobb and Anderson Springs.
An EIR prepared for the Santa Rosa Subregional Long-Term Wastewater Project in 1997
included a major study of the potential for induced seismicity to occur as a result of a
Geysers Recharge Alternative (Parsons Engineering Science 1997). The Induced Seismicity
Study (ISS) analyzed the impacts of induced seismicity caused by proposed deep-well
injection of wastewater from the Santa Rosa Subregional System into the geothermal
reservoir at The Geysers. In addition, the EIR considered the impact of injecting wastewater
from the Lake County Sanitary District (LACOSAN) project into the southernmost part of
the field (Calpine and NCPA lease holds). The ISS assumed the use of ten existing wells in
Calpine’s lease area and a total water delivery rate to these wells of 19.5 mgd (based on a
projected annual average for the design year). The analysis predicted that the number of
small shocks (earthquakes), with Richter magnitudes in the range of about M 1 to M 3 would
be approximately doubled by virtue of the Geysers Recharge Alternative injection, with an
additional small increase due to the LACOSAN injection. As a result, the frequency of felt
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earthquake effects would roughly double for Modified Mercalli Intensities (MMI) of III (or
less) to IV. The predicted increase for intensity V events was almost as large, but there was
little effect at intensities VI and above.
The IRWP envisages a variable flow rate of recycled municipal wastewater to be injected
into wells within the Calpine geothermal leasehold. Under the IRWP, the total amount of
wastewater to be injected may vary between limits of 11 million gallons per day (mgd) (the
baseline rate associated with Geysers Recharge Project) up to 25 mgd, but is expected to
range between two midpoints of 16 and 20 mgd. The principal objectives of this report are to
predict the anticipated variation in The Geysers microseismicity associated with the IWRP
and to determine whether increased water injection would cause a significant increase in the
incidence of felt effects for nearby residents (i.e., a significant impact) through probabilistic
forecasts of earthquake intensity levels.

1.3

METHODOLOGY OF INVESTIGATION

The methodology employed herein is described thoroughly in the ISS, and is only briefly
summarized here. Review of the technical literature regarding seismicity at the Geysers
Geothermal Field was performed for the previous study (Parsons Engineering Science 1997).
This information is used to evaluate the characteristics of induced seismicity. The principal
source of earthquake epicenter information is the Northern California Seismic Network
(NCSN) maintained by United States Geological Survey (USGS). Seismograph station
locations are shown in Figure 1-1. The seismicity data are compared with average monthly
injected water volumes for wells in selected areas. A forecast rate of induced seismicity was
developed by regression analysis of all earthquakes versus injection rates of all wells in the
combined study areas.
Maximum probable earthquake intensities and peak ground accelerations were calculated for
the towns of Cobb and Anderson Springs. The forecast induced seismicity rates were
coupled with a geometric model that includes regional faults and sources of existing and
future induced seismicity within The Geysers field. The calculations assumed Poisson
distribution of earthquakes over time. An attenuation function appropriate for small
earthquakes was utilized to calculate the decay of peak ground acceleration with source to
site distance. For expressing site intensity for small earthquake magnitudes as a function of
distance, an attenuation relationship was developed based on studies of magnitude versus felt
area in California.
The ISS included a comprehensive review of the technical literature on induced seismicity.
A small part of that material is presented here.
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1.4

BRIEF REVIEW OF INDUCED SEISMICITY LITERATURE

1.4.1 General
The Geysers is a “vapor-dominated geothermal field,” meaning that fractures in the rocks of
the geothermal reservoir are mostly filled with steam but may also contain a substantial
amount of liquid-phase water. Induced seismicity may depend strongly on changes in pore
pressure within these fractures, and such changes are likely to depend on pre-injection
conditions of vapor- or liquid-filled porosity. Attention is focused on the former. A search
of the published literature indicated that a great deal more information concerning induced
seismicity is available for The Geysers than for any other geothermal field in the world.
While it is known that both production and injection of fluids can cause earthquakes,
emphasis is placed on deep-well injection of water because this is the activity of concern in
the present EIR. Production-related seismicity is described in order to assess its relative
importance compared with injection-related seismicity, and also to better explain the various
proposed causative mechanisms.
Important parameters of induced seismicity include apparent maximum radius of influence of
injection; maximum earthquake magnitude; magnitude versus frequency-of-occurrence
relationships (the “b-slopes” of empirical curves); overall rate of occurrence; focal
mechanisms and depths; and regional seismotectonic environment. For injection of fluids,
important parameters include mass flow rates, injection depths, consequent formation
overpressures, and reservoir properties such as pore pressure, temperature, and mineralogy.
1.4.2 The Geysers Geothermal Field and Its Development
Geoscience
The Geysers is located in the northern Coast Ranges of California, in a region characterized
by youthful (less than 2 million years old) volcanism (the Clear Lake volcanics), high heat
flow, numerous hot springs, active tectonism and moderate seismicity. This high level of
geological activity is attributed to plate tectonics, in which the Pacific Plate moves
northwesterly against the North American Plate, producing intense crustal deformation under
compressive and shear stresses.
The Geysers is positioned in the southwestern part of the Geysers-Clear Lake geothermal
anomaly, wherein heat-flow exceeds 4 heat-flow units (hfu). Within the field, heat flow is
over 12 hfu (Walters and Combs 1991). For comparison, worldwide average heat flow is
about 1 hfu. Most of the area of the thermal anomaly correlates spatially with the Clear Lake
volcanic field, although The Geysers is positioned at its southwest margin. Intrusive
equivalents (felsites) of the Clear Lake volcanics within The Geysers field have been dated at
1.6 million years in age, which is too old to produce the very high heat flow seen there
(Walters and Combs 1991). The elevated heat flow, a pronounced gravity low, and other
geophysical information not described here, have led many researchers to infer the presence
of a magma body with top about 7 to 10 km (4 to 6 miles) deep beneath The Geysers field
(McLaughlin 1981; Walters and Combs 1991).
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The Geysers Geothermal Field has the largest energy production of any geothermal field in
the world. The only other developed field of this type is near Larderello, Italy. The steam is
present mainly in fractures and flows into wells that intersect them. The top of the
geothermal reservoir has an elevation of -500 to -2,000 feet msl (mean sea level), and the
shallowest steam entries run from -1,000 to -3,000 feet msl, all within the greywacke
sandstone that comprises most of the reservoir. The bottom of the reservoir is presumed to
lie at about -4,200 feet msl, the greatest reported steam entry depth, in felsite (Thompson and
Gunderson 1991).
Development
Leases held by the Calpine-NEC-Thermal (formerly known as U-N-T) partnership account
for the bulk of The Geysers steam and power production. It is the U-N-T controlled area that
would take the preponderance of wastewater injected in the EIR alternative. All U-N-T
steam output is converted to electric power using turbogenerators in some 16 power plants.
The steam is produced by wells that U-N-T has drilled into the geothermal reservoir. U-N-T
has drilled a total of 378 wells, of which 82 have been abandoned. The remaining wells are
used either for production, injection, or pressure observation. In 1995, 246 wells were in
concurrent production (Ed Voge, personal communication 9/12/95).
Current large-scale development of the Geysers Geothermal Field began with drilling in
1955. The first 12 megawatt (MW) power plant came on line in 1960 (Barker et al. 1991).
Sustained development began in 1972, with an average rate of power development of 67
MW/year through 1981, which increased to 150 MW/year for the period up to 1989. Total
steam production at The Geysers was nearly 30 million lbs/hr in 1987. In 1992, total power
output from The Geysers was approximately 1,300 MW.
Steam deliverability on the part of U-N-T peaked in 1987 at about 16 million lbs/hr, and
power output peaked at about 1,100 MW. While initial steam pressure in the reservoir has
been estimated at about 514 pounds per square inch, absolute (psia), it had dropped to as low
as 200 psia in the central U-N-T area by 1988 due to steam withdrawal; field-margin
pressures remained relatively high, exceeding 400 psia (Barker et al. 1991). This pressure
drop has caused the decline in U-N-T production seen since 1987. Steam temperatures have
apparently not changed much, and run about 240° C (464° F) (Klein and Enedy 1991). It was
projected by Barker et al. (1991) that U-N-T production would decline by 50 percent in about
10 years (around 2001).
Water Injection
The decline of steam pressure and production since 1987 is a key factor motivating
consideration of the wastewater injection alternative under consideration. The economic
objective of injection is to use injected water to transfer heat from hot reservoir rock and to
maintain or increase steam pressure, thereby extending the production lifetime of the field,
without damaging current production.
Injection of water into the geothermal reservoir began in 1969 when excess steam condensate
from power plants was disposed by injection into former production wells. The injection was

MAY 16, 2003

PARSONS

APPENDIX F.1-5

INCREMENTAL RECYCLED WATER PROGRAM ADMINISTRATIVE DRAFT EIR
APPENDIX F.1 INDUCED SEISMICITY ANALYSIS

begun due primarily to regulatory concerns about the impact of boron and ammonia in the
steam condensate on the quality of surface waters. After several years, it was also
recognized that injection could improve steam production (Barker et al. 1991). Greatly
increased injection volumes have accompanied development of the Geysers Geothermal
Field, and long-term injection management has been guided by reservoir performance
studies, including injection tests in the areas of greatest pressure decline.
By 1986 the rate of water injected by U-N-T had grown to approximately 12 mgd, and after a
brief decline, this amount was nearly realized again in 1993 (Barker et al. 1991). Since 1980,
injection has been augmented with seasonal freshwater runoff collected in Big Sulphur
Creek, to the extent of 1 to 5 mgd. Up to 7.8 mgd of wastewater transported by pipeline
from the Clear Lake Basin (from Lake County Sanitation District, or LACOSAN) began to
be injected into 15 wells in September 1997. This water was apportioned equally among two
field operators, Calpine and NCPA. Calpine has been utilizing five wells for the purpose,
while NCPA has been using approximately 10. Currently, Calpine uses a total of 26
injection wells, although not all are in service at any given time.
A number of studies and large-scale tests of injection have shown that water injected into
fractures with superheated surfaces will flash to steam, which is then produced from nearby
wells. More than 40 percent of injected water is recoverable as steam. In the most depleted
portions of the reservoir, steam flow from nearby producers may be greatly enhanced (Barker
et al. 1991; Voge et al. 1994; Enedy, Enedy, and Maney 1991). However, if the injectate
reaches rock volumes with too little superheat, then liquid “breakthrough” may occur in
nearby production wells, which damages production. Avoidance of “breakthrough” (i.e.,
liquid injectate flowing into production well) is a key concern in the design of injection
schemes.

1.5

INDUCED SEISMICITY IN THE GEYSERS GEOTHERMAL FIELD

Although baseline seismicity at the Geysers is not well documented, it appears that
earthquakes began to occur there by the early 1960s, shortly after start-up of the earliest
significant steam deliveries (producing 11 MW of electric power) in 1960. Before 1972, the
only seismographic network in the region was operated by the Seismographic Station of the
University of California, Berkeley, with nearest station in Calistoga, about 30 km south of
the Geysers. The smallest earthquakes whose epicenters could be located within The
Geysers area had magnitudes around M 3. However, numerous microearthquakes with
magnitudes less than M 3 within 60 km of the Calistoga station were recorded from 1962 to
1977. Based on correlative information from the USGS seismographic network from 1972
onward, it is reasonable to conclude that many of the pre-1972 events had epicenters in The
Geysers area. The rate of occurrence of events recorded at Calistoga during 1975-77 was
nearly twice that during 1962-63, and this was almost certainly related to increased power
production in the Geysers Geothermal Field (Eberhart-Phillips and Oppenheimer 1984).
Studies of induced seismicity at The Geysers began around 1971. Seismicity associated with
exploitation of The Geysers was not documented before then, because seismographic
networks did not yet have the capability to detect small-magnitude earthquakes characteristic
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of The Geysers. As a result, no adequate baseline exists to identify local microseismicity
(microearthquakes with magnitudes less than M 3) prior to geothermal development. By
1972, regional seismographic capabilities were greatly enhanced, and numerous small
earthquakes with epicenters in the Geysers Geothermal Field began to be routinely reported.
In 1975, NCSN’s capability in The Geysers was greatly increased by the addition of four
new stations located at the field’s periphery. With this enhancement, NCSN began to
provide hypocentral data for all events with M ≥ 1.2 (Oppenheimer 1986). Since 1975 more
than 20,000 microearthquakes, with 0.7≤ M <3.0, have been located in The Geysers area;
some 300 earthquakes have had 3.0 ≤ M ≤ 4.5. Seventeen earthquakes with M ≥ 2.3 were
felt in the town of Cobb between 1973 and 1985 (the last year of available felt records);
many of these shocks were also felt in nearby communities. No felt data for this time period
were available for Anderson Springs. Figure 1-2 presents a plot of annual numbers of
earthquakes with magnitude greater than or equal to the values shown on the abscissa. It
shows data and a curve for the entire Geysers field, as well as for smaller areas that will be
discussed later.
A partnership among Unocal (now Calpine), NEC, and Thermal Power has operated a
seismographic network (Calpine net, formerly U-N-T net) in the Geysers field since 1985.
Since September 1989, this network has comprised 21 stations with an average spacing of
about 1 mile, and has located some 20,000 events/year, with threshold M = 0.5. In addition,
Lawrence Berkeley Laboratory has operated two closely spaced networks sporadically since
1992.
In 1984, a major study of induced seismicity at the Geysers was published by EberhartPhillips and Oppenheimer, based on data for 7,215 earthquakes recorded during the period
May 1975 to February 1982. They found good correlation of induced seismicity with the
annual total of the steam withdrawal, but only weak correlation with injection. Their
findings are summarized in detail in the ISS.
In 1990, excellent correlations between injection and seismicity were reported within the
Calpine leasehold (Stark 1990). Greensfelder (1993) reported a good correlation between
earthquakes and injection in a well in the southeast Geysers area. Again, the reader is
referred to the ISS for details.
Based on the documented parallel increase of seismicity rates and field development,
including steam production and steam condensate injection, it is established that these
activities trigger earthquakes. A reasonably unambiguous correlation of injection and
seismicity (below depths of 2 km) in the central Geysers is revealed by projections of well
courses and hypocenters onto lines of section at a 1:1 scale (Unocal internal memorandum,
B. Cumming to D. Hackley 1/11/96).
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Space-time correlations between steam production and condensate injection in deep wells
have been well documented. It appears that induced seismicity here represents a triggered
release of natural tectonic strain present in the earth’s crust. Several mechanisms (physical
models have been proposed to explain the generation of earthquakes by fluid injection or
withdrawal, but none has been generally accepted as proven for The Geysers.
On balance, previous studies of induced seismicity in the Geysers Geothermal Field indicate
that injection and earthquakes are often correlated phenomena, although the relationship
appears to be highly variable and poorly understood. The relationship is more evident for
some wells, or portions of The Geysers area, than for others, and it appears to vary with time,
as well as with detailed temporal variation of injectate flow. Induced seismicity is also
related to production, although the correlation is not well resolved. Some or much of this
apparent variability may be the result of imprecision in hypocentral data or in analytical
procedures, resulting in inadequate resolution of induced seismicity characteristics. As for
analytical procedures, it appears that use of time intervals smaller than one month would
show more consistent correlation of changes of injection rate with seismicity. The ISS
contains a detailed review of theories of causation of induced seismicity. None of that
material is repeated here.
1.5.2 Limitations of the Seismicity Database
Seismographic data gathered by the NCSN provide the longest good-quality record of
seismicity in the Geysers Geothermal Field (since 1975). The size threshold of complete
reporting of earthquakes in The Geysers area is said to be M = 1.2 (Oppenheimer 1986), and
a large number of events with from M 0.7 to M 1.4 are detected and located. Our own
review of the data suggests that the threshold for complete detection and reporting of
hypocenter (earthquake point of origin at depth) locations is probably closer to M 1.4 than M
1.2. This fact is important because any quantitative study of seismicity requires that the
database be homogeneous, that is, uniform in character over time and space. If the threshold
varies in space or time, then analytical results will not uniformly characterize the entire study
area and time period. Here, we shall use M = 1.5 as the threshold.
Between June 1, 1997 and November 30, 2002, the annual numbers of earthquakes detected
and located by the NCSN have been 877 earthquakes with M ≥ 1.5, 210 with M ≥ 2.0, and
nearly 3 with M ≥ 3.5. This level of seismicity is approximately 14% higher than during the
period from January 1, 1980 to August 31, 1997.
For M ≥ 1.5, the NCSN network has average standard errors less than or equal to 250 m (800
feet) in plan and 700 m (2300 feet) in depth. Systematic location errors have been estimated
to be on the order of 250 m (800 feet), based on seismographic mislocations of underground
explosions with well-established geographic position in the immediate Geysers area
(Eberhart-Phillips and Oppenheimer 1984).
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2

2.1

FURTHER ANALYSES OF INDUCED
SEISMICITY, CALPINE LEASEHOLD
SUMMARY OF RESULTS OF THE PREVIOUS STUDY

The present investigation is, in essence, a continuation of the one performed for the ISS.
That study confirmed the occurrence of induced seismicity (as reported by the NCSN) in the
central part of the Calpine leasehold as a result of ongoing fluid injection in deep wells.
Seismicity variations in the immediate vicinities of five injection wells were analyzed for
their correlation in time with variations in the rate of injection. For three wells, such
correlation was observed and was roughly quantified. Important conclusions were as
follows:
1) injection at rates over 1.38 mgd in a given well is virtually certain to induce
earthquakes; injection at rates of 0.69 to 1.38 mgd has a good chance of causing
induced seismicity;
2) for injection rates over 1.38 mgd, one may expect induced earthquakes (M ≥ 0.7)
at rates of about 10 to 30 per month;
3) the incremental (over background) rate is about 10 events per month (M ≥ 0.7) for
injection of 1.38 mgd (one million bbl/month), increasing proportionately with
greater injection.
For the purpose of objectively predicting rates of induced seismicity due to injection, a linear
regression analysis was performed. The simplest mathematical function that could
reasonably represent the data was chosen as a model equation, namely, a third-order
polynomial. Given a rate of injection that exceeds one million bbl/month, this equation is:
N = 5.01 + 1.86 V + 4.75 V2 - 1.15 V3 ± 4.75
where N is the monthly number of events with M ≥ 0.7 and V is injection rate in millions of
bbl/month. The standard error of estimate is 4.75.

2.2

CHARACTERIZATION OF INDUCED SEISMICITY IN THE AREA INJECTING
LACOSAN EFFLUENT

Seismicity of the entire Geysers field, is shown in the epicenter map of Figure 2-1. A local
study zone (Calpine-SE) has been positioned (Figure 2-2) to include the four injection
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wells that have taken LACOSAN effluent since September 1997 and nearby clusters of
epicenters. Calpine has provided data of position (3D) and monthly injected volumes for
these wells, which are located in the southernmost portion of its leasehold, in Unit 13 and
areas adjacent on its east and west sides (Figure 2-2). The four wells are DV-4, DV-11,
BAR-7, and MLM-5, which have been taking monthly flows of effluent ranging between
approximately 1 to 5 mgd (about 15 and 100 million gallons per month). Well MLM-5 has
taken a relatively low flow since September 1997, and BAR-7 a greater amount since
November 1997. Well DV-11 had sporadic injection between 1994 and 1996, and a
relatively steady flow between 1998 and 2000. Well DV-4 did not begin injection until
December 2000 and has had steady flow since early 2002.
Figure 1-2 shows the cumulative annual frequency of earthquakes vs. magnitude, in
magnitude intervals of 0.5 for the entire Geysers field, for the study area (Calpine-SE) and
for one subarea within the study area. A straight line is fit to the data (using the method of
least squares) to evaluate the standard seismological relationship
log N = A - b M
where N is the number of earthquakes of magnitude M or greater in a given time (usually one
year) and given area; A and b are constants to be determined and area. The constant -b is the
slope (the “b-slope”) of the line. For 1.5 ≤ M ≤ 3.3 the data are essentially linear, and the
slope of this line is -1.12. The line plotted for M > 3.3 represents a guess concerning
possible future behavior. There have been too few earthquakes with M > 3.8 to be sure of
magnitude-frequency behavior for M > 3.8.

2.3

DISCRIMINATION OF INDUCED SEISMICITY

Clusters of epicenters lying within 3,000 feet of an injection well were tentatively identified
as possible instances of induced seismicity. This criterion was used to allow for systematic
NCSN epicenter location error estimated to be about 800 feet, and a reasonable distance for
migration of injectate. Figure 2-2 shows the location of the Calpine-SE area for investigation
of induced seismicity.
Figure 2-3 shows epicenters of M ≥ 1.5 events for the periods June 1, 1992 to August 31,
1997 and September 1, 1997 to November 11, 2002 in relation to three detailed study areas
(A, B, C) discussed below, and bores of four injection wells. Figures 2-4 to 2-6 map
epicenters of earthquakes sorted by elevation (depth): shallow (-2000 to –2000 feet MSL),
mid-depth (-2001 to –8000 feet MSL), and deep (-8001 to –14,000 feet MSL). Crosssections through these areas are presented in Figures 2-7, 2-8, and 2-9. These show that the
great majority of events fall into, and that clustering of epicenters is strongest in, the middepth range, which lies within the vertical limits of the geothermal reservoir. Further, two of
the three most populous and dense clusters lie near injection wells DV-4 and MLM-5, and
BAR-7.
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2.4

CHARACTERIZATION OF INDUCED SEISMICITY

For this study, confirmation of injection-related induced seismicity in a spatial cluster is
based on temporal relationships between injection and seismicity, using monthly counts of
injected volume (millions of gallons/month) and earthquakes. Although subjective, we
consider that the process is repeatable by different researchers.
In order to assess the impact of induced seismicity on surrounding communities, confirmed
induced seismicity must be characterized in terms of rate of occurrence, maximum
magnitude and b-slope, as well as associated injection.
Magnitude-frequency data in Figure 1-2 have been fit by straight lines for M ≥ 1.5, as lower
magnitudes are not reported completely. These show fairly consistent parameters among the
areas of the four wells: slopes (“b-slopes” in standard parlance) range from -1.12 to -1.26.
Within the Calpine-SE area, the number of earthquakes with M ≥ 2.0 is 15 and 25 per year
(nearly a doubling) for the two time periods June 1, 1992 to August 31, 1997 and September
1, 1997 to November 11, 2002. For the line representing the entire Geysers area, a clear and
definite break in slope is seen at M = 3.3. The b-slope for M > 3.3 of –1.73 is considered to
represent induced seismicity in The Geysers. This break in slope is a well-known feature of
induced seismicity in the Geysers Geothermal Field, and has also been observed for the
Lardarello, Italy geothermal field. It probably represents a magnitude-transition zone
between induced and natural seismicity, and suggests that induced seismicity has maximum
magnitudes much smaller than does natural tectonic seismicity, for which similar slope
breaks are not seen.
The subareas (A, B, C) contain production as well as injection wells, and therefore induced
seismicity there is likely to be caused by both types of well. However, the induced
seismicity in some areas is clearly related to injection alone.
Figures 2-10 to 2-12 relate the frequency of induced seismicity (M ≥ 1.5) to injection volume
on a monthly basis for the three detailed local study areas near wells DV-4, DV-11, BAR-7
and MLM-5, in the Calpine-SE area. Figure 2-10 is for this area and clearly shows an
increase in earthquake frequency with the rise in injection beginning September 1997,
amounting to a nearly twofold increase from 1997 to 2002. Injection of LACOSAN effluent
began at differing times in these wells: MLM-5 in August 1997, DV-11 in October 1997, and
BAR-7 in November 1997; DV-4 did not begin until December 2000. Total injection volume
ran from about 40 to 100 million gallons/month, equivalent to 1.2 to 2.5 million
barrels/month (Mbbl/month). Injection volume for each well (not including DV-4) has
ranged between 0.3 and 0.6 Mbbl/month, or about 0.6 to 1.0 mgd. BAR-7 has had the
greatest flow, usually running between 1 and 2 mgd.
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Inspecting Figure 2-11, for subarea C, we can see good correlation between injection in
BAR-7 and earthquake frequency, while MLM-5 shows no obvious correlation with quake
frequency. The average quake frequency was nearly 1/month before injection began in
BAR-7, but beginning in May 1998, six months after injection start-up, average earthquake
frequency climbed rapidly to an average of 3/month during 1999 and 4/month in 2001. A
four-fold increase in seismicity represents a strong case of induced seismicity. Figure 2-12
portrays injection and seismicity in subareas A and B, and shows an increase in seismicity in
subarea A related to well DV-11; the effect is roughly a doubling of seismicity, from about
1/month to 2/month. Subarea B shows an approximate doubling of seismicity beginning
1996/6, and before injection in DV-11 that began December 1997, which does not
demonstrate induced seismicity.
At this point it is appropriate to test the formula relating injection and seismicity given
above, in Section 2.1. Noting that it predicts numbers of M 0.7 and greater shocks, we need
to apply a factor of around 0.25 to predict numbers of M 1.5 and greater shocks from V (in
Mbbl/month). Thus we have
N = 1.25 + 0.465 V + 1.19 V2 – 0.288 V3 ± 1
Now consider well BAR-7 in November 2000, injecting 1.2 Mbbl/month followed in four
months by the maximum seismicity observed there, seven events M ≥ 1.5. Applying the
formula, we compute N = 3. This is only one less than observed in 2001. Hence, we
consider the formula to provide reasonable numbers, given that induced seismicity appears
around a given well.

2.5

FORECAST
WELLS

OF

INDUCED SEISMICITY

FROM

SCENARIO INJECTION

2.5.1 IRWP Injection Scenarios
Total injection in the IRWP “scenario” is expected to have an average annual volume
ranging between the baseline rate of 11 mgd associated with the Geysers Recharge Project up
to 25 mgd, with probable midpoints between 16 and 19 mgd. The geographic distribution of
this flow is not yet determined, but is anticipated to employ ten wells within the Calpine
leasehold. Calpine personnel have said they expect to focus on the northwestern part of their
leasehold to accomplish new injection. Four wells in the Calpine-SE area, described above,
have been taking LACOSAN injection over the past five years at an average total injection of
1.6 to 2.3 Mbbl/month (2.2 mgd to 3.2 mgd) since December 2000 when DV-4 began to
inject. The average per well has been around 0.5 Mbbl/month (0.7 mgd), which is far below
the level that produces “assured seismicity”, based on the ISS (Parsons Engineering Science
1997).
The expected numbers of induced earthquakes can be predicted using the empirical equation
presented in Section 2.1. A reasonable plan might well assume an average of 1.5 mgd flow
per injection well, so that the number of wells required to implement the IRWP might range
from 7 to 16, with an expectation of 11 to 13. If one half of these wells (for a likely total of
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6) were to trigger induced seismicity, then we would expect approximately 6 * 3 events = 18
events M ≥ 1.5 per month or 216/year. This is a substantial figure in relation to the
seismicity of the entire geothermal field, approximately 880 events M ≥ 1.5 per year since
1997.
The position of future injector wells is critical for determining the numbers of small shocks
that will be felt by nearby residents, especially in Cobb and Anderson Springs. Anderson
Springs is located 2500 feet east of the seismicity triggered by injection in well BAR-7, such
that the settlement’s residents report feeling a large number of shocks (see Figure 2-3).
Therefore, we shall assume that injector wells to take IRWP effluent would be located in the
northwestern (and perhaps central) portion of the Calpine leasehold.
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3

3.1

PROJECTION OF FELT AND
POTENTIALLY DAMAGING SHAKING
SEISMICITY MODEL

The ISS predicted recurrence intervals and maximum probable values for MMI and peak
horizontal ground acceleration for induced seismicity expected to accompany wastewater
injection from the Subregional System’s Geysers Recharge Alternative and the LACOSAN
project, which began operation in September 1997. Here, we review those predictions and
make new ones for the IRWP.
Generally, earthquake hazard assessments rely on assessment of probable maximum ground
acceleration, and not intensity. This is because intensity is a rather imprecise, quasiquantitative assessment of felt and damage effects, divided into 12 grades. It is not a welldefined, continuous variable that can be measured with seismographic instruments; it is what
is known as a “state variable.” However, in the case of very small local earthquakes (M 1 to
3), acceleration is not a good measure of effects of ground shaking (and potential damage to
structures) because the duration of ground motion is very small, often only a few seconds.
The projection has been made in the context of recent (past 50 years) natural regional
seismicity and current induced seismicity at The Geysers. Santa Rosa wastewater injection
and LACOSAN effects are reckoned incrementally with respect to regional and Geysers
seismicity, in terms of incremental effects on recurrence intervals and maximum probable
values for ground shaking. The locations of Cobb and Anderson Springs have been used as
the representative receptor sites for seismic effects, because they are the settlements nearest
areas of induced seismicity in the Geysers Geothermal Field, and therefore should manifest
maximum effects. Anderson Springs is nearer the source of Geysers induced seismicity than
is Cobb, and therefore Anderson Springs receives more low-level shaking than Cobb.
3.1.1 Region
For seismological purposes, the project region is taken to include that part of the Coast
Ranges that extends from San Pablo Bay on the south to Laytonville on the north, and from
the coast as far east as Lake Berryessa. Natural seismicity of the region has previously been
modeled in terms of geological slip rates of known active faults, but it was realized that this
procedure yields a seismicity level far above (about 8 times) historic experience, and well
above that which is reasonable to expect over the coming few decades (ESA 1994). Part of
the reason for this discrepancy is related to the seismic cycle, estimated to have a periodicity
of about two centuries in Northern California (USGS 1990; Ellsworth 1990). The 1906
earthquake marked the culmination of the last seismic cycle, which had seen a high and
increasing level of seismicity in northern California during the 19th century. The 1906 event
was followed by almost five decades of low seismicity, up until the early 1950s, when
seismicity began to pick up throughout the region. Thus, regional seismicity now appears to
be in a phase of intermediate and increasing activity, perhaps similar to the early part of the
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19th century. The Loma Prieta earthquake of 1989 (M = 7.1) is the largest regional
earthquake since 1906.
The model of regional seismicity was selected as a compromise between the too-high levels
estimated from fault slip rates and the (likely) too-low levels estimated from historic
seismicity. It was considered prudent to double the rates of historic seismicity observed on
regional faults for the period since 1950. This allows for an expected overall increase in
regional seismicity over the coming few decades, although the factor-of-two change is
certainly arguable. Nonetheless, in view of the four-times larger seismicity level that would
result from adoption of a fault-slip based model, which is commonly used in engineering for
earthquake resistance, this procedure seems moderate indeed. Actual historic (post-1950)
seismicity levels for regional faults were assigned on the basis of reported epicenters of
earthquakes of M ≥ 4.0 found in the University of California Seismographic Station catalog
for the years since 1950.
Figure 3-1 is a map showing important active (Holocene) and potentially active (Late
Quaternary and Quaternary) faults, along with epicenters for the period 1808 to 1987. One
can see high levels of seismicity at The Geysers and along the Konocti Bay, Maacama, and
Rodgers Creek Faults. Figure 3-2 shows microseismicity in much the same region, recorded
by the NCSN from March 1972 to December 1983, which shows, in addition, considerable
activity along the Bartlett Springs - Green Valley Fault trend.
In addition, a search was made of the NCSN catalog for micro-seismicity along the
Collayomi Fault, and the events found were used to estimate the activity parameters for it. It
is noted that the Collayomi Fault is reported to have ruptured sympathetically with the San
Andreas in 1906.
Table 3-1 lists important parameters of the regional fault model derived from the procedure
just outlined. These parameters, plus additional geometric considerations, were used to
compute the effect of regional seismicity.
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Table 3-1
Model Seismicity Parameters
Parameters1
Source

Type

Rmin (km)

L
(km)

Mmin

Mmax

N/yr

Region - Natural
San Andreas

Fault

56

420

6.0

7.8

0.008

Rodgers Creek

Fault

27

58

3.25

7.0

0.08

Maacama

Fault

16

136

2.5

7.5

9

Green Valley-Bartlett
Springs

Fault

18

180

2.5

7.5

8

Collayomi

Fault

.2

20

2.0

6.5

0.8

Konocti Bay

Fault

10

13

2.0

6.0

3

Big Valley

Fault

15

8

2.5

5.5

1

Mt. Hannah

Area

5

5

2.0

5.0

0.6

2

Induced
Source

Group

Rmin (km)

L
(km)

Mmin

Mmax

N/yr

Calpine - SE

4 wells

1

5

2.0

3.3

27

Calpine – NW

12
wells

8

6

2.0

3.3

241, 263, 285,
318

10
wells

2

3

2.0

3.3

11

4 wells

1

5

3.3

5.0

0.7

12
wells

8

6

3.3

5.0

7,8,9,10

2

3

3.3

5.0

0.4

@ 4 INJECTION RATES
NCPA
Calpine - SE
Calpine – NW
@ 4 INJECTION RATES
NCPA

10
wells

1. Rmin
- minimum distance from Cobb
L fault length (for area, width of annular zone)
Mmin - minimum magnitude
Mmax - maximum magnitude
N - annual number of events in range Mmin to Mmax
b-slope is -0.9 for all natural sources
2 Using a bilinear M vs frequency relation, with b = -1.12 for M 2.0-3.3 and b = -1.73 for M 3.3-5.0
CPN-SE: Calpine -- southeastern portion of Calpine area, LACOSAN effluent injection
CPN-NW: Calpine – northwestern portion of Calpine area; four N values as 4 injection rates considered
NCPA:
Santa Rosa wastewater injection scenario
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3.1.2 Geysers Geothermal Field and Wastewater Injection
The current activity of The Geysers source was determined from the magnitude-frequency
graph of Figure 1-2. Table 3-2 lists the current activity in the field as N2 = 191/year, where
N2 is the annual number of earthquakes of M 2.0 or greater. Under the IRWP scenario, it can
be seen that N2 in the expected part of the Calpine area to be used for injection (“Calpine–
NW”) ranges from 241 for the lowest design injection rate of 11 mgd for the baseline
associated with the Geysers Recharge Project to 318 for the highest rate (25 mgd); for M ≥
3.3 the numbers range from 7.5 to 10. Table 3-1 lists not only these parameters but those of
regional seismicity. The cumulative frequency-magnitude graph of Figure 1-2 shows two
straight-line segments that represent a continuous distribution of magnitude. The upper-left
line segment fits M 2.0 to 3.3, and has a slope of -1.12. In seismological terminology, these
slopes are referred to as “b-slopes,” referring to their use in the standard log-linear
frequency-magnitude relationship, expressed by
log N = A - b M,
where N is the annual number of events of magnitude M or greater and A is the intercept of
the straight line. The line segment on the right is a rough estimate for the poorly known data
with magnitudes from M 3.3 to 4.5, and has a slope of -1.73.
Frequencies in the magnitude interval M 3.3 to 4.5 appear to represent a transition between
induced and regional tectonic seismicity. The estimated b-slope in this interval is -1.73,
which is much steeper than is ever observed for either natural seismicity. The peculiar
frequency behavior is judged to be an artifact of a transient and unnatural phenomenon,
namely, the temporary imposition of induced seismicity upon regional seismicity. It cannot
persist very long (expected not more than about 50 years) because induced seismicity will
eventually subside as local stresses are relieved, and is expected to disappear altogether when
geothermal exploitation ceases.
The maximum magnitude of induced seismicity in the Geysers Geothermal Field is
tentatively (and conservatively) assessed at M 5.0. This is 0.4 to 0.8 magnitude units greater
than the largest earthquake recorded to date, depending on the type of magnitude calculation
employed. This shock took place on May 29, 1982, with a NCSN coda-magnitude of 4.6,
and an NCSN amplitude-based magnitude of 4.3; its Richter magnitude (using the WoodAnderson seismograph at U.C. Berkeley) was 4.2. Using this information, the best-estimate
magnitude for this event is M 4.3. It is uncertain whether this earthquake was an instance of
induced seismicity or was a natural tectonic event that would have occurred with no history
of geothermal exploitation. An M 5 earthquake would be some 2/3 magnitude unit over the
largest Geysers shock recorded to date. It would be very unlikely for any induced seismicity
event in the Geysers field to exceed a best-estimate magnitude of M 4.5. It is vital to point
out here that an assumption of a higher maximum magnitude would make very little
difference in any of the calculations that follow, because the rate of occurrence of an
earthquake of M 4.5 or greater in the Geysers field must be extremely low (based on the bslope discussion above).
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Table 3-2
Average Historical and Forecast Induced Seismicity in the
Geysers Geothermal Field
AVERAGE HISTORICAL
Magnitude

b-slope

Annual Number of Earthquakes (N2)2

≥ 2.0

-1.12

191

≥ 3.3

- 1.73

1

6

IRWP SCENARIO
Magnitude

b-slope

≥ 2.0

-1.12

≥ 3.3

-1.73

1

Annual Number of Earthquakes (N2)
for injection @
11 mgd3

16 mgd

19
mgd

25 mgd

241

263

285

318

7.5

8.3

9.0

10.0

LACOSAN INJECTION IN NCPA LEASEHOLD
Observed September 1, 1997 to November 30, 2002
Magnitude

b-slope

Annual Number of Earthquakes (N2)

≥ 2.0

-0.95

11

≥ 3.3

-2.00

1

0.4
Greensfelder 2003

1

Only approximate due to insufficient data for M > 3.9

2

N2 is the number of earthquakes with M > 2.0

3

Projected level of injection from the Geysers Recharge Project and before IRWP injection.

Predicted seismic effects of induced seismicity caused by the LACOSAN and the IRWP
wastewater injection scenarios are described in the following sections. The induced
seismicity is modeled as randomly located in circular clusters that approximate the clusters
actually occurring (Figure 2-1), and its effects at Anderson Springs are then computed.
More definitive specification of induced seismicity source locations was not appropriate for
three reasons: (1) wells to be actually employed in the two scenarios are not known
presently; (2) induced seismicity may occur at varying distances from each well; (3) model
results are not sensitive to the positional uncertainties involved, which are probably not more
than 1 km.
Important parameters of model induced seismicity for the LACOSAN and IRWP scenarios
are given in Table 3-1. Model rates of induced seismicity shown in Table 3-2 are subject to
about 20 percent uncertainty.

3.2

ATTENUATION OF GROUND SHAKING
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In order to calculate the ground-shaking effect of an earthquake at a given place, one needs
to predict the ground shaking in terms of the earthquake’s magnitude and epicentral distance.
Many empirical formulas have been developed by numerous researchers over the past 50
years for that purpose, and these mainly predict peak ground acceleration. A few have been
prepared for MMI, which is a semi-quantitative measure of ground-shaking effect, but
practically none of these formulas uses magnitude as source descriptor. The empirical
formulas evaluated as most appropriate were selected for the present study. Practically all
published formulas are based on earthquakes with M > 5 (i.e., the larger, generally damaging
shocks), and so are not appropriate for the smaller magnitudes associated with induced
seismicity.
The practical necessity of using earthquake intensity is that this study is concerned with felt
and damage effects, mainly of small events, and it is not possible to estimate either of these
effects for small earthquakes (M < 5) from peak acceleration reports. This is described
further in Section 3.2.1. Although small events may have sizable acceleration, the duration
of strong shaking is extremely brief. For example, an M 3 shock may produce a peak ground
acceleration up to 0.3 g (rather strong), but lasting a fraction of a second, and therefore
incapable of causing damage or of being strongly felt. On the other hand, an M 6 shock with
the same peak ground acceleration has potential for major damage, by virtue of its much
longer duration (hence energy).
Published relationships between peak ground acceleration and MMI are all based on shocks
with M > 5, with significant durations and real damage potential; these relationships are
simply invalid at much smaller magnitudes — one might easily predict an intensity two
grades too high from an acceleration value given for an M 3 earthquake: the published work
assumes higher magnitude, hence much higher duration and energy for any acceleration
value, and these don’t at all characterize small events.
3.2.1 Peak Ground Acceleration
Campbell (1989) has developed a peak ground acceleration (PGA) attenuation formula for
small events (M = 2.5 to 5); it also appears to represent M > 5 earthquakes fairly well. His
formula has been employed herein. It is given by the equation
log PGA = -1.086 + 0.271 ML - log(R + 7.28),
where ML is local (Richter) magnitude.
3.2.2 Modified Mercalli Intensity
For MMI, no attenuation formula was found representing smaller events (M < 5), and it
became necessary to develop one. This was based on the work of Toppozada (1975), which
developed equations to compute local magnitude from areas felt with intensities of IV, V, VI,
VII, and VIII. These have the form
M = Ck + Bk log Ak,
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where C and B are linear regression coefficients, A is felt area, and the subscript k refers to
one of the intensities listed above. His study appears to be the best available information for
predicting intensity as a function of the logarithm of epicentral distance and magnitude, I(M,
log R), for any magnitude greater than M 2, because it incorporates felt-data for shocks with
magnitudes as small as M 4.1.
Curves I(log R) were plotted for each integer magnitude (running from M = 2 to 8) by
assuming that felt areas are circular (a rough approximation of reality), so that the area (A)
could be converted to radius, i.e. epicentral distance (R). At short epicentral distances, from
approximately 3 to 16 km as a function of magnitude, these curves predict intensity, which is
larger than observed, and it was necessary to fix maximum intensity at maximum epicentral
levels, using data of Gutenberg and Richter (1956). The resulting set of curves is shown in
Figure 3-3. A computer code was written to interpolate these curves by magnitude, and this
was incorporated into the probabilistic ground shaking code described below.

3.3

PROBABILITIES OF GROUND SHAKING

3.3.1 Methodology
Probabilistic analysis of earthquake ground shaking for a given location (that of Anderson
Springs was used herein) begins with definition of best-estimate seismicity rates (magnitudefrequency characteristics) and geometries of fault or area sources with respect to the site of
interest (altogether these data are termed the “source model”). Table 3-1 lists fault and area
source-parameters used for calculations herein; it does not list detailed geometric parameters
of the sources. Figures 3-1 and 3-2 show the more important (larger, more active) faults
listed in Table 3-1. Results include the annual rate of exceedance, and probabilities of
exceedance during specified exposure intervals, of site ground motions that exceed each one
of a series of specified test values (e.g. for peak ground acceleration we might select 0.1 g,
0.2 g, etc.). Calculations were made by a computer program that uses standard numerical
methods for this type of calculation, as outlined below.
The ground-motion parameter (log PGA or MMI) is assumed to have a log-normal
distribution about its predicted median value. Times and positions of earthquakes are
assumed to be uniformly distributed for/in each source; therefore, the number of events in
any given time interval is Poisson-distributed. For each source, the annual rate of
exceedance of each ground-motion test value is found by numerical integration over the
source dimensions and magnitude range. Rates of exceedance for the total model are found
by summing over all sources and probabilities of exceedance for given exposure periods are
found directly from these rates. The recurrence interval, utilized in the following discussion,
is simply the reciprocal of the rate of occurrence. Probabilities of exceedance are calculated
using a simple exponential equation (Benjamin and Cornell 1971). The standard deviation of
the ground-motion parameter is an important element of the numerics: it is well established
for the peak ground acceleration attenuation function used, but not for intensity (see
discussion in next section).
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It must be stressed that the procedure is non-historical in nature. That is, the prediction
period represents an arbitrarily chosen interval with no particular place in historical time.
This is because seismicity is assumed to have a uniform random distribution of
interoccurrence times. The concept of a seismic cycle is not represented in this
methodology: the model does not take into account that the site of interest lies in a region
(northern California) of rising seismicity. Hence, regional background sources were
assigned activities twice their historical level since 1950 in order to account for an expected
rise of seismicity in coming decades.
3.3.2 Model Calibration for Modified Mercalli Intensity
Because the standard deviation of MMI (SD-I) from the relationship developed in
Section 3.2.2 is not known, it was necessary to adjust it to yield reasonable results. SD-I was
set at 0.5 intensity unit because this produced a fairly good fit of model to data (see
comparison in Section 3.3.3); smaller SD-I values caused predicted rates of intensity
occurrences to be too low, and larger values did not seem reasonable. Intensity data are
summarized here.
Felt reports (intensity occurrences) were obtained from the USGS for Cobb, for the period
1906 to 1985 (later reports are unavailable), and sorted according to their source category,
either regional or Geysers. The coverage period extends from 1906 to 1985. The data are
given in Table 3-3, and mean recurrence intervals of intensity are shown to the right of the
data. For regional events, it is seen that only two earthquakes (1906 and 1938) were felt at
Cobb before 1954; beginning in 1954, felt reports for regional events have an average
interval of 2.5 years, reflecting the ongoing rise of regional seismicity. Felt Geysers events
were first reported in 1973, and 17 felt reports were found for the period 1980 to 1985,
making an average interval of 0.3 years. The period 1973-1979 is not used in recurrence
calculations because Geysers seismicity had not yet attained the levels seen from 1980 to
present. A comparison of these reported intensity data with model predictions is made in the
next section of the report.
It is necessary to point out that assignment of MMI to a locality for any given earthquake is
always approximate. For the lower intensity grades of interest here (III to V), reports of
earthquake effects, according to the intensity grade descriptions (see Table 3-4), are gathered
by means of a questionnaire sent to postmasters by the USGS, and perhaps from newspapers;
no field investigation is conducted by trained personnel (as would be done for damaging
earthquakes). The postmaster (or postal employee) incorporates his own experience and
verbal reports from others in completing the questionnaire. Researchers at the USGS then
compile and examine all reported effects, eliminating any which are clearly incompatible
with the bulk of information received. Individual reports from a locality may vary by about
two intensity grades, depending on the following factors, each of which may vary —
sometimes greatly: local geology and soil conditions; type, quality, and age of building
construction; stability of household furnishings; untrained observers making the report.
Assignment of intensity to a town involves choosing what appears to be the modal (most
frequent) intensity grade reported. The procedure is subjective, and is often thought to have
a likely error of plus or minus one intensity grade.
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Table 3-3
Historic Intensity Reports for Cobb, 1906–1985
REGIONAL EVENTS
MMI YR

Recurrence Intervals
1954–1985

MO

DA

LAT

LON

MAG

Location

MMI

CUM #

T(yr)

V

06

4

18

38.00

123.00

8.3

San Andreas

IV

38

9

12

40.25

125.00

5.5

Cape Mendocino

II

13

2

VI

54

12

21

40.82

124.08

6.6

Eureka

III

11

3

IV

56

4

5

38.53

122.52

4.8

St. Helena

IV

7

5

III

57

3

22

37.67

122.47

5.3

Daly City

V

2

16

V

62

6

6

39.08

123.07

5.2

Lakeport

VI

1

32

III

66

12

23

38.70

122.80

3.7

Jimtown

IV

68

4

25

38.48

122.72

4.6

Santa Rosa

ALL

13

2.5

IV

69

10

2

38.47

122.69

5.6

Santa Rosa

IV

74

3

21

38.60

122.66

3.8

Cloverdale

IV

77

9

11

38.70

122.80

4.0

Jimtown

III

77

9

22

38.60

122.76

4.0

Windsor

II

78

9

8

38.64

121.91

4.4

Healdsburg

III

80

12

12

38.96

122.69

3.9

S. Clear Lake

II

82

6

14

38.78

122.92

3.0

Boggs Lake

GEYSERS GEOTHERMAL FIELD EVENTS
MMI YR

MO

DA

LAT

LON

MAG

Location

Recurrence Intervals
1980–1985
MMI

CUM #

T(yr)

IV

73

11

29

38.82

122.80

2.3

GGF

IV

73

11

28

38.80

122.80

3.2

GGF

II

17

0.4

II

76

3

4

38.79

122.75

3.1

GGF

III

8

0.8

II

76

3

6

38.83

122.83

2.9

GGF

IV

6

1.0

II

79

12

20

38.80

122.80

3.0

GGF

V

3

2.0

III

80

7

24

38.81

122.79

2.9

GGF

VI

0

III

80

8

23

38.81

122.78

2.8

GGF

II

81

10

31

38.81

122.81

3.1

GGF

ALL

17

II

81

12

10

38.80

122.79

3.3

GGF

IV

82

3

25

38.80

122.80

3.4

GGF

V

82

5

29

38.80

122.82

4.3

GGF

II

82

5

29

38.84

122.83

2.9

GGF

IV

82

12

26

38.81

122.78

3.1

GGF
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Table 3-3
Historic Intensity Reports for Cobb, 1906–1985
REGIONAL EVENTS
MMI YR

Recurrence Intervals
1954–1985

MO

DA

LAT

LON

MAG

Location

V

83

6

11

38.80

122.82

3.4

GGF

II

83

4

19

38.79

122.81

2.8

GGF

II

83

6

20

38.82

122.79

3.2

GGF

II

83

4

19

38.83

122.80

2.9

GGF

II

83

10

1

38.79

122.84

3.0

GGF

II

84

10

4

38.83

122.78

2.8

GGF

II

84

3

2

38.81

122.79

3.0

GGF

V

84

9

22

38.80

122.81

4.2

GGF

IV

85

3

30

38.82

122.82

3.3

GGF

II

85

7

26

38.80

122.80

3.5

GGF

II

85

7

26

38.79

122.79

3.8

GGF

MMI:
YR:
MO:
DA:
LAT:
LON:
MAG:
CUM #:
T:
GGF:
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Table 3-4
Modified Mercalli Intensity Scale of 1931
I.

Not felt except by a very few under especially favorable circumstances.

II.

Felt only by a few persons at rest, especially on upper floor of buildings. Delicately suspended
objects may swing.

III.

Felt quite noticeably indoors, especially on upper floors of buildings, but many people do not
recognize it as an earthquake. Standing motorcars may rock slightly. Vibration like passing truck.
Duration estimated.

IV.

During the day felt indoors by many, outdoors by few. At night some awakened. Dishes, windows,
and doors disturbed; walls make cracking sound. Sensation like heavy truck striking building.
Standing motorcars rocked noticeably.

V.

Felt by nearly everyone; many awakened. Some dishes, windows, etc., broken; a few instances of
cracked plaster; unstable objects sometimes overturned. Disturbance of trees, poles, and other tall
objects sometimes noticed. Pendulum clocks may stop.

VI.

Felt by all; many frightened and run outdoors. Some heavy furniture moved; a few instances of
fallen plaster or damaged chimneys. Damage slight.

VII.

Everybody runs outdoors. Damage negligible in buildings of good design and construction; slight
to moderate in well built ordinary structures; considerable in poorly built or badly designed
structures. Some chimneys broken. Noticed by persons driving motorcars.

VIII.

Damage slight in specially designed structures; considerable in ordinary substantial buildings, with
partial collapse; great in poorly built structures. Panel walls thrown out of frame structures. Fall of
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned. Sand and mud
ejected in small amounts. Changes in well water. Persons driving motorcars disturbed.

IX.

Damage considerable in specially designed structures; well-designed frame structures thrown out of
plumb; great in substantial buildings, with partial collapse. Buildings shifted off foundations.
Ground cracked conspicuously. Underground pipes broken.

X.

Some well-built wooden structures destroyed; most masonry and frame structures destroyed with
foundations; ground badly cracked. Rails bent. Landslides considerable from river banks and steep
slopes. Shifted sand and mud. Water splashed (slopped) over banks.

XI.

Few, if any (masonry), structures remain standing. Bridges destroyed. Broad fissures in ground.
Underground pipelines completely out of service. Earth slumps and land slips in soft ground. Rails
bent greatly.

XII.

Damage total. Waves seen on ground surfaces. Lines of sight and level distorted. Objects thrown
upward into the air.
Source: Wood and Neumann (1931)

3.3.3 Results
Tables 3-5 through 3-8 present summaries of important predicted ground-shaking parameters
calculated for the model (both natural and induced) seismicity at Cobb, while Tables 3-9
through 3-12 present the same for Anderson Springs. These eight tables represent the effects
at Cobb and Anderson Springs of the four modeled injection rates of 11 (baseline after
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Geysers Recharge Project but before IRWP implementation), 16, 19, and 25 mgd. The first
part of each table lists annual frequencies for intensity and peak ground acceleration (PGA),
while the second part lists expected (most probable) peak intensities and PGAs. Mean
recurrence intervals (MRI) may readily be computed as the reciprocal of frequency (MRI
=1/F).
For Cobb (Tables 3-5 to 3-8) intensity III earthquakes are expected to have MRIs from 7 to
5.5 days, decreasing with rising injection. For intensity V, recurrences range from 12 months
to 10 months. Looking at the lower portions of the tables, the maximum probable intensity is
V each year and VII in any 50-year period. Present LACOSAN flow is included in these
data. For Anderson Springs the data (Tables 3-9 to 3-12) are similar, except that intensities
III to V are more frequent than for Cobb. This reflects the fact that seismicity very near
Anderson Springs (within 3500 to 10,000 feet) in the Calpine-SE area increased by a factor
of four beginning in fall 1997 due to LACOSAN wastewater injection. Cobb is about twice
as far from the Calpine-SE area and thus the effect of seismicity in the Calpine-SE area on
Cobb is less pronounced. For Anderson Springs, the MRIs for intensity III earthquakes are
about 5.5 to 4.5 days, and for intensity V they are 10 to 9 months. This seismicity increase is
not reflected in the Cobb model because of its greater distance (3 to 4 miles) from the
Calpine-SE area, and the strong relative dominance of the Calpine-NW area.
It is important also to know the baseline annual frequencies of intensity prior to injection
associated with either the Geysers Recharge Project or IRWP. For Cobb, intensities III, IV
and V have baseline annual frequencies of 36, 6.7, and 0.74, respectively, which equate to
MRIs of 10 days, 54 days and 1.4 years (Table 3-13). For Anderson Springs the baseline
annual frequencies for intensities III, IV and V are 50, 9.4, and 0.93, respectively, which
equate to MRIs of 7.3 days, 39 days and 1.09 years (Table 3-14).
These results were compared with the log of felt earthquake reports kept by Ms. Betty Archy,
resident of Anderson Springs, for the first six months of 1998; there are no reports for the
second half-year, although seismicity remained essentially the same according to
seismographic data. Her log lists date, time, and qualitative strength for 32 felt temblors, the
preponderance of which probably had intensity III. Five of these may have occurred in 1999,
according to the notes. The great bulk of these events had magnitudes between M 2.1 and
3.3 and epicentral distances (from Anderson Springs) between 2 and 8 km. It is important to
note that none of her entries is for the hours from 10:45 pm to 6:45 am, when we can
reasonably presume that this observer was sleeping (and not expected to be awakened by an
intensity III event, see Table 3-3) while seismicity continued unabated: hence for 8 hours
each day the observer was unavailable. Therefore, the total time available for observation of
intensity III (and even many potential IVs) was 2/3 x 180 days or 120 days effectively. If all
32 shocks occurred in the first 6 months of 1998, then the recurrence time for intensity III as
reported by Ms. Archy was 3.8 days. Table 3-14 gives the baseline frequencies and MRIs
for intensity III (before Geysers Recharge Project or IRWP injections, but after LACOSAN
injections began) and shows an MRI of 7.3 days at Anderson Springs, which is
approximately 92% greater than the 3.8 days reported in Ms. Archy’s log. In many studies in
applied seismology, this is considered reasonable agreement between model and actual data.
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Table 3-5
Summary of Predicted Earthquake Effects at Cobb, Injection Rate 11 Mgd
(Baseline – Post-Geysers Recharge Project1)
Frequencies and Recurrence Intervals for Intensity and Peak Ground Acceleration2
ANNUAL FREQUENCY
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI3 for
Total

III

1.7381

4.8967

43.7243

1.7736

52.13

7.0 days

IV

0.7156

0.8719

7.7856

0.3158

9.69

38 days

V

0.2780

0.0662

0.5914

0.0240

0.96

12 months

VI

0.0697

0.0042

0.0371

0.0015

0.11

9 years

VII

0.0125

0

0

0

0.013

80 years

VIII

0.0011

0

0

0

0.0011

900 years

.025

4.93

4.99

143

1.81

155

2.4 days

.05

0.99

0.814

38

0.29

40.2

9 days

.10

0.125

0.066

3.7

0.024

3.91

3 months

.20

0.0132

0.0035

0.15

0.0013

0.168

6 years

.30

0.0033

0

0.0074

0.0000

0.011

94 years

.40

0.0012

0

0.0021

0.00

0.0033

302 years

MMI ≥

PGA(g) ≥

Probable Maximum Intensity and Peak Acceleration
Recurrence Interval

Regional

Calpine SE

Calpine NW
MMI

NCPA

Overall

1

III

III

V

III

V

10

V

IV

VI

IV

VI

50

VI

V

VI
PGA(g)

IV

VII

1

.05

.07

.08

.05

.12

10

.11

.10

.11

.07

.20

50

.17

.15

.17

.11

.25

(years)

1 Projected level of seismicity after injection of 11 mgd from the Geysers Recharge Project and before IRWP injection.
2 MMI:
PGA:

Modified Mercalli Intensity
Peak Ground Acceleration

3 MRI: Mean Recurrence Interval
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Table 3-6
Summary of Predicted Earthquake Effects at Cobb, Injection Rate 16 Mgd
Frequencies and Recurrence Intervals for Intensity and Peak Ground Acceleration1
ANNUAL FREQUENCY
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI2 for
Total

III

1.7381

4.8967

47.7158

1.7736

56.12

6.5 days

IV

0.7156

0.8719

8.4963

0.3158

10.40

35 days

V

0.2780

0.0662

0.6454

0.0240

1.01

12 months

VI

0.0697

0.0042

0.0405

0.0015

0.12

9 years

VII

0.0125

0

0

0

0.013

80 years

VIII

0.0011

0

0

0

0.0011

900 years

.025

4.93

4.99

156

1.81

168

2.2 days

.05

0.99

0.814

42

0.29

43.6

8.4 days

.10

0.125

0.066

4.0

0.024

4.25

2.8 months

.20

0.0132

0.0035

0.16

0.0013

0.181

5.5 years

.30

0.0033

0

0.0080

0.0000

0.011

88 years

.40

0.0012

0

0.0023

0.00

0.0035

285 years

MMI ≥

PGA(g) ≥

Probable Maximum Intensity and Peak Acceleration
Recurrence Interval

Regional

Calpine SE

Calpine NW

(years)

NCPA

Overall

MMI

1

III

III

V

III

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

PGA(g)

1 MMI:
PGA:

1

.05

.07

.12

.05

.14

10

.11

.10

.20

.07

.22

50

.17

.15

.28

.11

.30

Modified Mercalli Intensity
Peak Ground Acceleration

2 MRI: Mean Recurrence Interval
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Table 3-7
Summary of Predicted Earthquake Effects at Cobb Injection Rate 19 Mgd
Frequencies and Recurrence Intervals for Intensity and Peak Ground
Acceleration1
ANNUAL FREQUENCY
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI2 for
Total

III

1.7381

4.8967

51.7072

1.7736

60.12

6 days

IV

0.7156

0.8719

9.2071

0.3158

11.11

33 days

V

0.2780

0.0662

0.6994

0.0240

1.07

11 months

VI

0.0697

0.0042

0.0439

0.0015

0.12

8.4 years

VII

0.0125

0

0

0

0.013

80 years

VIII

0.0011

0

0

0

0.0011

900 years

.025

4.93

4.99

169

1.81

181

2.0 days

.05

1.00

0.814

45

0.29

47.1

7.7 days

.10

0.125

0.066

4.4

0.024

4.59

2.6 months

.20

0.0132

0.0035

0.18

0.0013

0.195

5.1 years

.30

0.00333

0

0.0087

0.0000

0.012

83 years

.40

0.00118

0

0.0025

0.00

0.0037

270 years

MMI ≥

PGA(g) ≥

Probable Maximum Intensity and Peak Acceleration
Recurrence Interval

Regional

Calpine SE

Calpine NW

(years)

NCPA

Overall

MMI

1

III

III

V

III

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

PGA(g)

1 MMI:
PGA:

1

.05

.07

.14

.05

.14

10

.11

.10

.22

.07

.22

50

.17

.15

.30

.11

.30

Modified Mercalli Intensity
Peak Ground Acceleration

2 MRI: Mean Recurrence Interval
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Table 3-8
Summary of Predicted Earthquake Effects at Cobb Injection Rate 25 Mgd
Frequencies and Recurrence Intervals for Intensity and Peak Ground
Acceleration1
ANNUAL FREQUENCY
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI2 for
Total

III

1.7381

4.8967

57.6943

1.7736

66.10

5.5 days

IV

0.7156

0.8719

10.2731

0.3158

12.18

30 days

V

0.2780

0.0662

0.7804

0.0240

1.15

10 months

VI

0.077

0.0035

0.0490

0.0013

0.12

8 years

VII

0.0125

0

0.0000

0

0.013

80 years

VIII

0.0011

0

0.0000

0

0.0011

900 years

.025

4.93

4.99

189

1.81

200

1.8 days

.05

0.99

0.814

50

0.29

52.3

7.0 days

.10

0.125

0.066

4.9

0.024

5.10

2.4 months

.20

0.0132

0.0035

0.20

0.0013

0.215

4.6 years

.30

0.0033

0

0.0097

0.0000

0.013

77 years

.40

0.0012

0

0.0028

0.00

0.0040

251 years

MMI ≥

PGA(g) ≥

Probable Maximum Intensity and Peak Acceleration
Recurrence Interval

Regional

Calpine SE

Calpine NW

(years)

NCPA

Overall

MMI

1

III

III

V

III

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

PGA(g)

1 MMI:
PGA:

1

.05

.07

.17

.05

.18

10

.11

.10

.25

.07

.26

50

.17

.15

.34

.11

.35

Modified Mercalli Intensity
Peak Ground Acceleration

2 MRI: Mean Recurrence Interval
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Table 3-9
Summary of Predicted Earthquake Effects at Anderson Springs Injection Rate 11 Mgd
(Baseline – Post-Geysers Recharge Project1)
Frequencies and Recurrence Intervals for Intensity and Peak Ground Acceleration2
ANNUAL FREQUENCY
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI3 for
Total

III

1.7381

19.5867

43.7243

1.7736

66.82

5.5 days

IV

0.7156

3.4876

7.7856

0.3158

12.30

30 days

V

0.2780

0.2649

0.5914

0.0240

1.16

10 months

VI

0.077

0.0166

0.0490

0.0013

0.12

8 years

VII

0.0125

0.0000

0

0

0.013

80 years

VIII

0.0011

0.0000

0

0

0.0011

900 years

.025

4.93

4.99

143

1.81

155

2.4 days

.05

0.99

0.814

38

0.29

40.2

9 days

.10

0.125

0.066

3.7

0.024

3.91

3 months

.20

0.0132

0.0035

0.15

0.0013

0.168

6 years

.30

0.0033

0

0.0074

0.0000

0.011

94 years

.40

0.0012

0

0.0021

0.00

0.0033

302 years

MMI ≥

PGA(g) ≥

Probable Maximum Intensity and Peak Acceleration
Recurrence Interval

Regional

Calpine SE

Calpine NW

(years)

NCPA

Overall

MMI

1

III

IV

V

IV

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

PGA(g)
1

.05

.07

.08

.05

.12

10

.11

.10

.11

.07

.20

50

.17

.15

.17

.11

.25

1 Projected level of seismicity after injection of 11 mgd from the Geysers Recharge Project and before IRWP injection.
2 MMI:
PGA:

Modified Mercalli Intensity
Peak Ground Acceleration

3 MRI: Mean Recurrence Interval
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Table 3-10
Summary of Predicted Earthquake Effects at Anderson Springs Injection Rate 16 Mgd
Frequencies and Recurrence Intervals for Intensity and Peak Ground Acceleration1
ANNUAL FREQUENCY
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI2 for
Total

III

1.7381

19.5867

47.7158

1.7736

70.81

5.2 days

IV

0.7156

3.4876

8.4963

0.3158

13.02

28 days

V

0.2780

0.2649

0.6454

0.0240

1.21

10 months

VI

0.0770

0.0166

0.0405

0.0013

0.13

8 years

VII

0.0125

0.0000

0

0

0.013

80 years

VIII

0.0011

0.0000

0

0

0.0011

900 years

.025

4.93

4.99

156

1.81

168

2.2 days

.05

0.99

0.814

42

0.29

43.6

8.4 days

.10

0.125

0.066

4.0

0.024

4.25

2.8 months

.20

0.0132

0.0035

0.16

0.0013

0.181

5.5 years

.30

0.0033

0

0.0080

0.0000

0.011

88 years

.40

0.0012

0

0.0021

0.00

0.0033

302 years

MMI ≥

PGA(g) ≥

Probable Maximum Intensity and Peak Acceleration
Recurrence Interval

Regional

Calpine SE

Calpine NW

(years)

NCPA

Overall

MMI

1

III

IV

V

IV

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

PGA(g)

1 MMI:
PGA:

1

.05

.07

.12

.05

.14

10

.11

.10

.20

.07

.22

50

.17

.15

.28

.11

.30

Modified Mercalli Intensity
Peak Ground Acceleration

2 MRI: Mean Recurrence Interval
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Table 3-11
Summary of Predicted Earthquake Effects at Anderson Springs Injection Rate 19 Mgd
Frequencies and Recurrence Intervals for Intensity and Peak Ground Acceleration1
ANNUAL FREQUENCIES
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI2 for
Total

III

1.7381

19.5867

51.7072

1.7736

74.81

5 days

IV

0.7156

3.4876

9.2071

0.3158

13.73

27 days

V

0.2780

0.2649

0.6994

0.0240

1.27

9.5 months

VI

0.077

0.0166

0.0439

0.0013

0.13

7.6 years

VII

0.0125

0.0000

0

0

0.013

80 years

VIII

0.0011

0.0000

0

0

0.0011

900 years

.025

4.93

4.99

169

1.81

181

2.0 days

.05

1.00

0.814

45

0.29

47.1

7.7 days

.10

0.125

0.066

4.4

0.024

4.59

2.6 months

.20

0.0132

0.0035

0.18

0.0013

0.195

5.1 years

.30

0.00333

0

0.0087

0.0000

0.012

83 years

.40

0.00118

0

0.0025

0.00

0.0037

270 years

MMI ≥

PGA(g) ≥

Probable Maximum Intensity and Peak Acceleration
Recurrence Interval

Regional

Calpine SE

Calpine NW

(years)

NCPA

Overall

MMI

1

III

III

V

III

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

PGA(g)

1 MMI:
PGA:

1

.05

.07

.14

.05

.14

10

.11

.10

.22

.07

.22

50

.17

.15

.30

.11

.30

Modified Mercalli Intensity
Peak Ground Acceleration

2 MRI: Mean Recurrence Interval
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Table 3-12
Summary of Predicted Earthquake Effects at Anderson Springs Injection Rate 25 Mgd
Frequencies and Recurrence Intervals for Intensity and Peak Ground Acceleration1
ANNUAL FREQUENCIES
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI2 for
Total

III

1.7381

19.5867

57.6943

1.7736

80.79

4.5 days

IV

0.7156

3.4876

10.2731

0.3158

14.79

25 days

V

0.2780

0.2649

0.7804

0.0240

1.35

9 months

VI

0.077

0.0166

0.0490

0.0013

0.14

7 years

VII

0.0125

0.0000

0

0

0.013

80 years

VIII

0.0011

0.0000

0

0

0.0011

900 years

.025

4.93

4.99

189

1.81

200

1.8 days

.05

0.99

0.814

50

0.29

52.3

7.0 days

.10

0.125

0.066

4.9

0.024

5.10

2.4 months

.20

0.0132

0.0035

0.20

0.0013

0.215

4.6 years

.30

0.0033

0

0.0097

0.0000

0.013

77 years

.40

0.0012

0

0.0028

0.00

0.0040

251 years

MMI ≥

PGA(g) ≥

Probable Maximum Intensity and Peak Acceleration
Recurrence Interval

Regional

Calpine SE

Calpine NW

(years)

NCPA

Overall

MMI

1

III

IV

V

IV

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

PGA(g)

1 MMI:
PGA:

1

.05

.07

.17

.05

.18

10

.11

.10

.25

.07

.26

50

.17

.15

.34

.11

.35

Modified Mercalli Intensity
Peak Ground Acceleration

2 MRI: Mean Recurrence Interval
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Table 3-13
Summary of Predicted Earthquake Effects at Cobb
Baseline Conditions (no Geysers Recharge Project or IRWP Injection)
Frequencies and Recurrence Intervals for Intensity1
ANNUAL FREQUENCIES
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI2 for
Total

III

1.74

4.90

27.19

1.7736

35.6

10 days

IV

0.715

0.872

4.84

0.3158

6.74

54 days

V

0.278

0.066

0.37

0.0240

0.74

1.4 yrs

VI

0.077

0.0042

0.0231

0.0015

0.10

10 yrs

VII

0.0125

0

0

0

0.013

80 yrs

VIII

0.0011

0

0

0

0.0011

900 yrs

MMI ≥

Probable Maximum Intensity
Recurrence Interval

Regional

Calpine SE

(years)

1 MMI:

Calpine NW

NCPA

Overall

MMI

1

III

III

V

III

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

Modified Mercalli Intensity

2 MRI: Mean Recurrence Interval
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Table 3-14
Summary of Predicted Earthquake Effects at Anderson Springs
Baseline Conditions (no Geysers Recharge Project or IRWP Injection)
Frequencies and Recurrence Intervals for Intensity1
ANNUAL FREQUENCIES
Regional

Calpine SE

Calpine NW

NCPA

Total

MRI2 for
Total

III

1.74

19.6

27.19

1.7736

50.3

7.3 days

IV

0.715

3.49

4.84

0.3158

9.36

39 days

V

0.278

0.26

0.37

0.0240

0.93

1.09 yrs

VI

0.077

0.017

0.0231

0.0015

0.11

9 yrs

VII

0.0125

0

0

0

0.013

80 yrs

VIII

0.0011

0

0

0

0.0011

900 yrs

MMI ≥

Probable Maximum Intensity
Recurrence Interval

Regional

Calpine SE

(years)

1 MMI:

Calpine NW

NCPA

Overall

MMI

1

III

III

V

III

V

10

V

IV

VI

IV

VI

50

VI

V

VI

IV

VII

Modified Mercalli Intensity

2 MRI: Mean Recurrence Interval
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4

CONCLUSIONS

The planned deep well injection for the IRWP is likely to increase the incidence of induced
seismicity with MMIs III, IV and V in nearby communities (Cobb and Anderson Springs) as
indicated in Tables 3-5 to 3-12. Injection rates of 16, 19 and 25 mgd in the northwest and
central portions of the Calpine area were used to determine the potential effect on the
frequency of earthquakes and the interval between earthquakes (i.e., MRI) at the nearby
Cobb and Anderson Springs. At Cobb, MMI III and greater earthquakes are expected to
occur about 56 to 66 times per year, or every 5.5 to 6.5 days (MRI). At Anderson Springs,
MMI III and greater earthquakes are expected to occur about 71 to 80 times per year, or
every 4.5 to 5.2 days (MRI), due in large part to injection of LACOSAN effluent in Calpine
wells located some 3,000 to 15,000 feet to the west of that community.
Relatively large flows (greater than 0.7 mgd) per injection well are required to produce the
induced seismicity described in this study. As stated in the ISS, it appears that induced
seismicity associated with an individual injection well is very likely to occur when fluid flow
into the well exceeds 1.4 mgd (one million bbl/month), and is likely for flows over 0.7 mgd
(Parsons Engineering Science 1997). For flows less than 0.7 mgd, induced seismicity is not
likely and would be small in number. This behavior indicates that limiting the flow rate per
injection well is a possible means of mitigating induced seismicity and its effects.
An increase in the frequency of MMI V earthquakes is the proposed criterion for establishing
whether an impact associated with injection-induced seismicity is significant. The current
frequency of earthquakes (pre-Geysers Recharge Project baseline) at Cobb is about 0.74
MMI V earthquakes per year or about one MMI V earthquake every 1.4 years (Table 4-1).
For injection of up to 25 mgd, the predicted frequency increases up to 1.15 MMI V
earthquakes per year or about one approximately every 10 months. The current frequency of
earthquakes at Anderson Springs is about 0.93 MMI V earthquakes per year or about one
MMI V earthquake every 1.1 years. For injection of up to 25 mgd, the predicted frequency
increases up to 1.35 MMI V earthquakes per year or about one approximately every 9
months.
Data in Table 4-1 show that the impact for the 11 mgd rate of injection from the Geysers
Recharge Project would be to increase the annual frequency of MMI V earthquakes from
0.74 to 0.96 per year (30% increase) for Cobb and from 0.93 to 1.16 per year (25% increase)
for Anderson Springs. The maximum rate of injection for the IRWP (25 mgd) would
increase the frequency of MMI V earthquakes by 55% for Cobb and 45% for Anderson
Springs.
The analysis predicts a very small increase in the frequency of MMI VI earthquakes, but that
prediction has marginal reliability given the level of uncertainties in the model and that no
occurrences of MMI VI earthquakes have been documented for The Geysers (which is not to
say that none has occurred over the past 30 years).
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The calculation results presented herein have been constructed to be appropriately
conservative and realistic. The model was calibrated by matching regional background and
existing Geysers seismicity with reported earthquake effects insofar as possible.

Table 4-1
Predicted Frequencies and MRIs of Intensity V
COBB
Injection Rate

Frequency

(mgd)

(N/year)

Baseline before
Geysers Recharge
Project

ANDERSON SPRINGS
Frequency

MRI

(years)

(N/year)

(years)

0.74

1.40

0.93

1.09

0.96

1.04

1.16

0.86

16

1.01

0.99

1.21

0.83

19

1.07

0.93

1.27

0.79

25

1.15

0.87

1.35

0.74

11

2

MRI

1

1 MRI: mean recurrence interval
2 Level of injection from the Geysers Recharge Project and before IRWP injection.

.
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APPENDIX A GLOSSARY
Aseismic
Coda
Coefficient of friction
Confining pressure
Creep
Effective/failure stress
Epicenter
Fault
Focal depth
Focal mechanism
Focus
Geodetic/geodetic strain
Holocene
Hydrostatic pressure/stress
Hypocenter
Intensity
Lithostatic pressure/stress
Magnitude

MAY 16, 2003

Condition of no seismicity (seen under Seismicity)
Latter part of an earthquake wave train.
The shear stress required to induce slippage across a fracture
divided by the normal stress (perpendicular to the fracture).
Tends to close fractures; see under Normal stress.
Plastic deformation, not accompanied by seismicity;
contrasts with elastic deformation, which may result in brittle
failure and seismicity.
Effective stress is lithostatic stress reduced by the pore
pressure; failure stress is that stress required to produce
brittle failure.
Point on earth’s surface directly above earthquake focus
(hypocenter).
A fracture surface along which two blocks of the earth’s crust
have experienced relative movement.
See under Epicenter
The type of fault rupture causing an earthquake; determined
by analysis of seismograms recorded at many seismograph
stations.
Initial point of seismic fault rupture.
Refers to precise land surveys which, when repeated can
measure tectonic strain (see under Tectonic strain).
Latest epoch of geologic time — the past 10,000 years; latest
epoch of the Quaternary Period (last 2 million years).
Pressure or stress in a fluid or pore fluid (e.g., in a rock
mass).
See under Focus.
See under Modified Mercalli Intensity
Pressure or stress in the solid particles of a rock mass;
distinct from the hydrostatic stress (see under Hydrostatic
stress).
A measure of the intrinsic size of an earthquake, not to be
confused with intensity, which rates effects at particular
places. A unit-increase in magnitude represents a 30-fold
increase in elastic wave energy radiated by an earthquake.
There are several methods of calculating magnitude: Richter
or local (Ml), coda-length (Mc), and others. For M < 7 they
all they yield similar numbers; for M < 5, Mc and Ml agree
within about 0.2 units.
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Modified Mercalli Intensity
(MMI)

Microearthquake
Microseismicity
Moment
Normal stress
Peak Ground Acceleration
(PGA)
Quaternary
Poisson’s Ratio
Pore Pressure
Pressure axis of stress
Principal extension
Principal stress
Seismicity
Seismic moment
Shear modulus
Shear stress
Strain rate
Tectonic
Tectonic stress/strain
Tension axis of stress
Volumetric contraction
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One of several scales used to qualitatively rate earthquake
effects on people, structures, objects, and the ground surface.
The MMI scale has been the accepted standard in North
America and Europe since 1931. It can be considered a
quasi-quantitative ranking of the energy of earthquake
ground shaking.
Earthquake with M ≤ 3.0; so-called because few of these are
ever felt by persons.
See under Seismicity.
A measure of radiated energy (usually in dyne-cm); the
logarithm of moment is linearly related to magnitude.
Compressive stress acting across a fracture (tending to close
it and prevent slippage); see under Confining pressure.
Maximum acceleration amplitude of earthquake ground
shaking, usually expressed as a fraction of the acceleration
(weight-force) due to gravity (1 g). [A vertical acceleration
over 1 g will cause free objects to leave the ground.]
Latest geologic period (last 2 million years).
A parameter of elasticity.
Fluid pressure in the pore volume of a (rock) mass.
Maximum principal stress; see under Principal stress.
Strain directed along the axis of greatest extension (least
principal strain) of the strain tensor.
Stress directed along one of the three axes of the stress tensor
(maximum, minimum, and intermediate principal
stresses/axes).
Rate of occurrence and magnitude distribution of earthquakes
in any selected region; microseismicity refers to earthquakes
with M ≤ 3.0.
A measure of the size of an earthquake, based on the product
of fault rupture area and amount of slip.
The rigidity of a material, calculated as shear stress divided
by shear strain.
Stress which produces shear strain; capable of causing
slippage along a fracture.
Change of strain with time; see Tectonic strain.
Pertaining to deformation of the earth’s crust and upper
mantle; may be quantified in terms of stress or strain, or
strain rate.
Elastic stress/strain in a given block of the earth’s crust or
upper mantle.
Minimum principal stress; see under Principal stress.
Volumetric strain; changes of dimension are the same for all
orientations.
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UNIQUE GEOLOGICAL FEATURES IN AND
NEAR THE GEYSERS
BACKGROUND AND PURPOSE
A variety of geological phenomena associated with localized geothermal (hot springs)
activity, have been observed in the vicinity of Anderson Springs, California. These
phenomena, which may be the result of natural environmental changes or man-made
changes, have recently become a concern of local residents. In particular, residents of
Anderson Springs are concerned about recent water temperature changes of the hot springs at
Anderson Springs, the chemical quality of local groundwater and surface waters, the
occurrence and chemical composition of gases near the hot springs, the health of vegetation
in the vicinity of hot springs and gas seeps, and the occurrence of “foam,” “oily sheen,” and
“scum” in surface waters. Public concern focuses on the possible human health impacts of
these phenomena and the monetary losses from property damage and real estate disclosure
issues.
The purpose of this appendix is to evaluate the possible relationship of IRWP deep well
steamfield injection of recycled water and these phenomena. Information in this appendix
describes the phenomena and presents a brief overview of the geology and configuration of
the steam field reservoir in The Geysers geothermal field along with information on the
design of injection wells for recycled water and the design of production wells for extraction
of steam.
This appendix does not address reported property damage to structures in Anderson Springs
that may be the result of increased seismicity and/or landslide creep. Increased seismicity as
a result of deep well injection of recycled water is discussed in Appendix F.1 Induced
Seismicity Analysis, of the IRWP EIR. Physical damage to structures and property as a
result of induced seismicity is discussed in the geology section of the EIR.
Information provided in this appendix is based on data and information from U.S. Geological
Survey published reports, documentation provided by Calpine Corporation, documentation
and photographs provided by Mr. Jeff Gospe (2003) on behalf of the Anderson Springs
Community Alliance, along with personal communication with residents of Anderson
Springs and representatives of Calpine Corporation.
Several of the geological phenomena described in documentation provided by the Anderson
Springs Community Alliance (along with photographs) were also observed by representatives
of Parsons (Dennis Brown and Linda McGlochlin Wolff) and Merritt Smith Consulting
(Dave Smith) during a site visit on April 14, 2003 to the Anderson Springs area. The
purpose of the site visit was to meet with Mr. Gospe and listen to his concerns regarding
hydro-geothermal related phenomena that he and others have observed in the vicinity of
Anderson Springs. Mr. Gospe provided the group with a tour of the Anderson Springs area
and pointed out recent changes (seismic and hydro-geothermal) that local residents believe
are related to injection of recycled water and induced seismicity. Additionally, the purpose
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of the site visit was to meet with representatives of Calpine Corporation to gain their
perspective on the geological phenomena in the Anderson Springs area and obtain further
information on the subsurface configuration of The Geysers steamfield with respect to
injection and production wells.

TEMPERATURE CHANGES AT HOT SPRINGS
Anderson Springs was developed as a rural health resort in the late 1800s and continued in
operation until the 1930s. Notable visitors to the hot springs included Ulysses S. Grant and
Mark Twain. Visitors to the Old Hotel at Anderson Springs, which has since been destroyed
by fire, traveled to the resort by stagecoach from Middle Town. Photos of the former resort
facilities at the hot springs show small wooden bath houses and steam tunnels in the
surrounding rock. Although the wooden bath houses are no longer present at the hot springs,
past human activity is marked by the remnants of tunnels, pools, and cinder block structures
including the initials of past visitors inscribed into surrounding rock.
Water temperatures of the hot springs have been documented since the late 1800s. Janik et.
al. (1999) discusses the changes in water temperatures over the years (as measured by
various individuals) at three general locations at Anderson Springs; the Hot Springs Cluster,
the Main Hot Spring, and the New Hot Spring. Based on the limited water temperature data,
the variation in water temperatures at the hot springs cluster suggest that the temperature of
the water significantly increased from 1991 to 1998, although, the data also showed the water
temperatures decreased between 1889 and 1974 and between 1998 and 1999. At the main
hot spring, water temperatures also increased between 1995 and 1998, but then decreased
between 1998 and 1999. A summary of the maximum water temperatures as presented in
Janik et. al. (1999) at these locations is summarized as follows:

Table F.2-1
Maximum Water Temperatures
Date
Year

Hot Spring Cluster
Temperature

Main Hot Spring
Temperature

New Hot Spring
Temerpature

1889

63 οC
(145 οF)

--

--

19691
19812
1974-1991

42 to 52 οC
(108 to 126 οF)
77 οC
(171 οF)

1995
1997

85 οC
(185 οF)

July 1998
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Table F.2-1
Maximum Water Temperatures
Sept & Dec 1998

98 οC
(208 οF)

68 οC
(154 οF)

99 οC
(210.7 οF)

Sept 1999

85 οC
(185 οF)

68 οC
(154 οF)

99.5 οC
(211.1 οF)

1-Injection of condensate water from power plants begins

2 - Injection of condensate water and creek water
3 - Injection of recycled water from LACOSAN begins; injection of condensate and creek water continues

In September and December of 1998, Goff and Janik (1999) visited the hot springs and
noticed a new area of boiling vents and small fumaroles approximately 20 meters
(approximately 66 feet) north of the hot spring cluster. This new hot spring had much higher
water temperatures than the hot springs cluster or the main hot spring. Water temperature
measurements from this new hot spring have slightly increased between 1998 and 1999.
Janik et. al. (2000) cannot confirm the cause of the abrupt temperature changes that have
occurred at Anderson Springs, but indicate that one possibility is a response to the
withdrawal of steam from The Geysers geothermal field. Pressure declines in the geothermal
field may have caused a “drying out” of the overlying condensation zone. Induced boiling in
this zone and upflow of deep steam to shallower depths would cause heating and
vaporization of shallow ground waters. Another explanation given by Janik et. al. (2000)
may be that earthquakes occurring in the vicinity of Anderson Springs (earthquakes that have
increased significantly after nearby geothermal plants began operation) may have enhanced
surface discharge of thermal fluids along fractures and faults.
Another explanation for the variability at the hot springs may be the variability in weather
cycles and the resulting variability in the deep percolation of groundwater that is heated by
an area of natural high heat flow. Tectonic activity may also play a role in the deep
percolation of near surface groundwater causing it to be heated to a greater temperature.
Although the cause of the variability cannot be conclusively explained, such variability is not
an unusual phenomenon. Managers of other geothermally active sites such as Lassen
National Park and Yellowstone National Park have identified both long-term and short-term
variability in the resources. Managers of these facilities have periodically closed public
walkways to hot springs, geysers, and mud pots when such phenomena abruptly disappear or
become increasingly violent or emit harmful gases.

VEGETATION IN THE VICINITY OF HOT SPRINGS
Mr. Gospe indicated that one of the concerns was the recent tree kill at his family’s property
and an expanded area of tree kills at the hot springs located several hundred feet up the
canyon from his property. Mr. Gospe pointed out several conifer trees (large and small) on
his property that were either dead or dying and also indicated that he had several dead trees
already removed from the property. Mr. Gospe opined that the tree kill was probably related
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to increased ground temperatures or releases of gas such as carbon dioxide (CO2) or
hydrogen sulfide (H2S). Upon visiting the hot springs, there were several areas of dead trees
near areas of steam from bubbling fumaroles. Most of the dead trees appeared to be young.
In September 1999, Janik et. al. (1999) recorded ground temperatures as high as 55 οC (131
ο
F) near the hot springs, however no long-term data exist for changes in ground temperature.

SURFACE WATER QUALITY
Oily Sheen
As part of the tour of Anderson Springs, Mr. Gospe took the group to see the area near the
hot springs where he had previously noticed an “oily sheen” on the surface water in the creek
and had documented the oily sheen in several photographs.
During the site visit, an
iridescent sheen was visible in a small pool of water (approximately 3 feet in diameter) near
the hot springs, but the iridescent sheen observed was not as extensive as that documented in
photographs by Mr. Gospe. The rainy weather before the site visit had likely washed much
of the iridescent sheen from the creek.
Upon close inspection, the iridescent sheen observed in the small pool did not have the
characteristics of oil, but rather that of iron or manganese bacteria that live in water with high
iron or manganese content. When the iridescent sheen was broken up with a stick, it
resembled a cracked mirror (characteristic of iron bacteria surface layer) and did not flow
back together as would be expected of a petroleum layer. The fact that the surrounding rocks
were coated in iron staining and the iridescent sheen did not have a petroleum odor suggest
the iridescent sheen is probably iron bacteria. This is supported by the fact that Anderson
Springs is not known to be an area of petroleum deposits. In the same area, Janik et. al.
(1999) have documented iron oxyhydroxides, red algae, and filamentous bacteria.
Foam
Mr. Gospe pointed out another area of the hot springs where a foamy substance had been
observed, but only a small amount of foam was visible in one of the small pools of the creek.
The pool that contained the foam also contained leaves. The foam did not smell of detergent
or of a chemical nature.
Foam can be found occurring naturally in creeks and in streams. The natural occurrence of
foam is often due to the break down of organic material in water along with the mixing of air.
Natural foam is frequently found in many creeks during the fall and winter when leaves
accumulate in the pools of water. Foam can also occur naturally as a result of erosion or
when small aquatic organisms such as algae die and liberate fatty acids. The currents in a
stream will cause the fatty acids to become a foam.
White Scum
During the site visit, Mr. Gospe took the group to an area where he had observed and
photographed an unusual white scum coating the rocks where water was seeping from a steep
slope on Bureau of Land Management (BLM) Land. The seepage begins just below the
ridgeline near a Calpine power plant. Mr. Gospe indicated the seepage is approximately ½
mile upgradient from Bear Canyon Creek.
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Mr. Gospe indicated that much of the white scum had washed away due to the previous rains.
Upon closer inspection of the steep slope, the group observed a small spring emanating from
the steep slope. The soil where water flowed from the spring had a thin coating of white
clayey material and green to blue-gray clayey material. The steep slope containing the spring
is conspicuously devoid of vegetation except for a plant that Mr. Gospe indicated was an
endangered species called the Socrates Mine Jewel Flower. The loose rock forming the steep
slope above where the spring emanated was abundant with serpentine slickensides (a green
rock) that filled many of the fractures in the exposed rocky slopes. The mineral serpentine
also appeared to be altering to a softer green clayey material, perhaps chlorite. Several
pieces of the serpentine also appeared to be altering to a white material.
A sample of the white clayey material and green and blue-gray clayey material coating the
spring was collected for visual inspection. The clayey material did not appear to be manmade pollution nor did it have an odor. Given the lack of vegetation on the steep slope and
the unusual coating of clay minerals on the rocks in the spring water, there may be some
hydrothermal process causing the phenomena. However, such alteration processes do not
necessarily indicate a harmful degradation of surface water quality. Mr. Gospe indicated that
he is having a laboratory analysis performed of the clayey (powdery) material to determine
its mineral content. Such evaluation may be necessary to determine its impact to water
quality in down-gradient tributaries.
Muddy Slurry
During the site visit, Mr. Gospe indicated that in mid-January 2003 Sulphur Creek
experienced an event that caused the creek to be filled with a muddy slurry. The cause of the
event is unknown, but Mr. Gospe indicated that the portions of the creek still have mud from
the event.

OCCURRENCE OF GAS SEEPS
The occurrence of carbon dioxide gas and hydrogen sulfide gas is commonly associated with
hot spring activity. Anderson Springs is no exception, in that the smell of rotten eggs
(hydrogen sulfide gas) is pronounced especially near the fumaroles located north of the main
hot spring. Janik et. al. (1999) have measured carbon dioxide gas from the ground near the
main hot spring in the area of the tree kill and found it to be 800 ppm. Janik et. al. (1999)
also presents the chemical composition of gases from a new hot spring in the Anderson
Springs area.
Mr. Gospe indicated that at times hydrogen sulfide can be smelled when on the deck of his
house. In recent months, Mr. Gospe has also been concerned with methyl mercaptan gas that
has been seeping from the side of a canyon near his residence. Mr. Gospe indicated that at
times, the smell of the methyl mercaptan gas is so bad, that he is unable to sit on the deck
outside his house.
Mr. Gospe guided the group to an area several hundred feet above his house on the north side
of the canyon where the methyl mercaptan gas was seeping from two different locations in
the side of the hill. It was unclear whether the gas seeps were in an area of former human
activity, although the trail to the gas seeps appeared to be along a former dirt road that had
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long ago been abandoned and overgrown with trees that ended near the location of the gas
seeps. Dead trees were also observed in the area of the methyl mercaptan gas seeps where
the odor of methyl mercaptan gas was strong.
According to the Agency for Toxic Substances and Disease Registry (ATSDR), methyl
mercaptin gas (CH3 SH) is produced by the reaction of hydrogen sulfide with methanol.
Methyl mercaptan gas is colorless and has an odor described as “rotten cabbage” for which it
is commonly used as a gas odorant. The gas commonly occurs naturally when weeds or
organic matter decompose in a wet environment giving off the odor of a natural gas or
propane leak.
The gas is easily ignited, and when heated to decomposition, emits highly toxic fumes and
flammable vapors. Methyl mercaptan can induce headache, dizziness, nausea, vomiting,
coma, and death, depending on the level of exposure. However, strong odors may not
necessarily present a health hazard or fire hazard.
Mr. Gospe indicated that the presence of methyl mercaptan gas had been a more recent
phenomena at Anderson Springs and he suspected that its occurrence may be linked with the
rising temperatures at the hot springs and tree mortality at his residence that he felt was
linked to the injection of recycled water by Calpine beneath Anderson Springs.
Representatives of Calpine indicated the presence of methyl mercaptan gas near Mr. Gospe’s
residence may be the result of hydrogen sulfide gas combining with organic matter near the
ground surface.

WATER QUALITY FROM SCHWARTZ (ANDERSON) MINE ADIT
During the tour of the community of Anderson Springs, Mr. Gospe pointed out the location
of a tributary to Anderson Creek that had been the center of a legal dispute between the
California Sport Fishing Protection Alliance and Santa Rosa Geothermal, et. al. (Calpine
Corporation). In July 1998, a slurry of mineralized discharges were occurring intermittently
in the tributary from an abandoned mine adit. According to Mr. Joe Beall, Calpine
Corporation senior geologist, the roof of the adit would periodically collapse sending a slurry
of mineralized water down the tributary into Anderson Creek. Litigation ensued because the
California Sport Fishing Protection Alliance asserted that material that discharged from the
Anderson Mine originated from water in Calpine injection wells at The Geysers. At the
center of the dispute was whether steam and acid gases from the vapor-dominated
geothermal system were condensing into near-surface groundwaters to form Anderson
Springs or whether Anderson Springs existed because shallow groundwater is heated by high
natural heat flow.
On April 14, 2003, representatives from Parsons (Dennis Brown and Linda McGlochlin
Wolff) and Merritt Smith Consulting (Dave Smith) met with Joe Beall (Senior Geologist)
and Tom Box (Vice President) of Calpine Corporation. The purpose of the meeting was to
gain the perspective of Calpine regarding some of reported geological features occurring in
the community of Anderson Springs.
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Tom Box explained that the litigation with the California Sport Fishing Protection Alliance
was settled out of court and opined that Calpine was not responsible for the releases from the
Anderson Mine adit. Joe Beall indicated that there is a misconception by the public that
water being injected into the steam reservoir is seeping up through the cap rock into the hot
springs or that steam from the deep steam reservoir is leaking into the hot springs at
Anderson Springs. Mr. Beall further explained that recycled water injected into the steam
reservoir is being injected under a vacuum condition into wells that are sealed to depths
ranging from approximately 7,000 to 10,000 feet. Calpine operates the injection wells to
maximize the amount of steam in the nearby production wells. Operation of the steamfield in
a manner that would cause the fractures to fill with water would be counterproductive to
Calpine’s efforts, in that production wells sealed to similar depths would not function
correctly if they filled with water (see Figure 1). Moreover, the injection of large amounts of
power plant condensate and recycled water has not halted a 20-year decline in steam pressure
in the geothermal reservoir. Calpine’s record of pressure-time history in the five-plant area
near the Anderson Mine from a non-producing well indicates that injection of power plant
condensate has helped to halt the steep decline in reservoir pressure between 1986 and 1990,
but the general trend is still downward through 1997 (Gross, 2000).
Joe Beall further explained that the occurrence of hot springs and steam at Anderson Springs
is not from the injection of water but is rather from meteoric groundwater that is being heated
by high natural heat flow at a depth shallower in the earth than that of the geothermal
reservoir. Steam at the hot springs is not steam escaping through fractures from the
geothermal reservoir. Mr. Beall further explained that the chemical composition of water
from the Anderson Mine adit and steam from the geothermal reservoir are isotopically and
chemically different from each other. According to Mr. Beall, the ratio of isotopes oxygen
18 to deuterium1 in water samples collected from the mine, creek and hot springs suggest that
the water is “meteoric” and similar to shallow groundwater (i.e., not from the steam
reservoir). “Meteoric water” is water that has been recently involved in atmospheric
circulation, whereas “connate water” (i.e. water from the steam reservoir) is water that has
been out of contact with the atmosphere for long periods of time, commonly measured in
million of years. Connate water from the deep geothermal reservoir has a substantially
different ratio of isotopes oxygen 18 to deuterium than that of meteoric water in the shallow
groundwater.
Documentation provided by Calpine regarding the solute composition of mine waters and
injection waters by Truesdell (1999), reports that water from the mine, creek, and hot springs
are also markedly different in their concentrations of boron compared with water from the
steam reservoir. Truesdell indicates that boron in the injectate waters is 100 to 300 times
higher than that found in mine or creek waters. The high relative concentrations of boron in
the injection waters are important because boron is harmful to sensitive plants in
concentrations above 0.5 ppm. In seawater and marine waters, boron is very high, but boron
is characteristically low in precipitation and surface waters unless the waters originate from a
1

Oxygen 18 and deuterium are relatively uncommon but naturally occurring isotopes of oxygen and hydrogen. The more
common form of oxygen (oxygen 16) contains 8 protons and 8 neutrons in its nucleus. Oxygen 18 contains 2 additional
neutrons. Deuterium contains 1 proton and 1 neutron, whereas the nucleus of the more common form of hydrogen contains
only a proton.)
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steam-rich geothermal system or from intense evaporation in a very dry climate. Thus, given
that the creek, mine, and hot springs have relatively low concentrations of boron compared
with that of the deep geothermal water, there is probably no connection between the two
water bodies, and therefore can be no hydraulic interaction or mixing of fluids.
Joe Beall further explained that The Geysers reservoir is a closed system largely because of
the cap rock. The steam in the reservoir flows from fractures in the reservoir rock into the
production wells, but does not flow into fractures in the cap rock.
Sanyal (2000) explains that the steam reservoir cannot be hydrologically connected to the
groundwater because it is vastly underpressured with respect to the surrounding or overlying
groundwater, and if the reservoir were hydrologically connected to the surrounding or
overlying rock, the underpressured steam reservoir would have been quenched and collapsed
long ago by invading groundwater. Sanyal further explains that because the steam reservoir
is underpressured, if steam were to escape, it would be immediately condensed upon contact
with the local groundwater, which would also greatly dilute the condensed steam.

CONCLUSIONS
Temperature Changes at Hot Springs
Temperature data collected from Anderson Springs do not provide an extensive data set, but
they show that the temperature of the water has decreased, increased, and then decreased at
the hot spring cluster since first measured in the late 1800s. The location of the hot springs
also appears to be changing with higher temperature waters more recently occurring north of
the original hot springs.
Although the cause of the variability in water temperatures cannot be conclusively explained,
such variability is not an unusual phenomenon at a hot springs. Based on the data set, there
is no clear correlation between the timing of the water temperature changes at the hot springs
and the injection of condensate water and recycled water at The Geysers. The USGS has
presented two theories in an attempt to explain the abrupt change in water temperatures at the
hot springs, as follows:
•

Withdrawal of steam from The Geysers geothermal field

•

Earthquakes occurring in the vicinity of Anderson Springs.

Given the extensive cap rock that confines the geothermal steam reservoir and the lack of
correlation between the geothermal reservoir water and surface waters in the mine, creek, and
hot springs as measured by isotopic ratios and water chemistry, it is not likely that the hot
springs, mine water, or creek water is the result of condensed steam from the deep
geothermal reservoir, and is thus not likely being affected by withdrawal of steam from The
Geysers geothermal field.
Based on the limited data set and the uncertain cause of the observed changes, no conclusion
can be drawn as to the effect of increased injection of recycled water at The Southeast
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Geysers on the temperature of water at the hot springs or the possible change in location of
hot springs.
Vegetation in the Vicinity of Hot Springs
The areas of trees that appear to be dead or in poor health in the vicinity of the hot springs,
near Mr. Gospe’s house, and near the seep of methyl mercaptan gas could be caused by
increases in ground temperatures or seeps of carbon dioxide, hydrogen sulfide, or methyl
mercaptan gas. Such phenomena are consistent with increased geothermal activity in the
vicinity of a hot spring. However, no conclusion can be drawn as to whether the areas of
expanded tree kills are associated with the injection of recycled water at The Southeast
Geysers.
Surface Water Quality
The iridescent sheen observed on a pool of water at the hot springs and more extensively
shown in photographs from the Anderson Springs Community Alliance is probably a natural
phenomenon produced by iron or manganese bacteria in water containing high
concentrations of iron or manganese. The condition is probably not the result of a petroleum
seep, nor is it likely a health hazard. Iron or manganese rich waters are a common
occurrence in northern California. This phenomenon is not caused by the injection of
recycled water at The Southeast Geysers, nor would future injection of recycled water cause
the phenomena to occur.
The foam that was observed in the pool of water near the hot springs is probably a naturally
occurring phenomenon due to water chemistry and the breakdown of organic material in
water along with the mixing of air. The phenomenon is probably not due to man-made
pollution, nor is it caused by the injection of recycled water at The Southeast Geysers.
Future injection of recycled water would not likely affect the phenomena.
The white, green, and blue-gray, clayey and powdery material that was observed in a spring
along a ridge near a Calpine power plant does not appear to be man-made pollution, but
rather a substance from the geochemical alteration of minerals near the ridge. The lack of
vegetation on the ridge also suggests that there may be some ongoing hydrothermal process
that promotes the alteration of the abundant exposures of serpentine (a fracture filling
mineral that occurs as slickensides) to a clayey alteration product. Although occurrence of
this alteration product is associated with geothermal processes, the fact that vegetation is
conspicuously absent on the ridge suggests that this phenomenon is not caused by the
relatively recent injection of recycled water at The Southeast Geysers, nor would future
injection of recycled water promote the phenomenon.
Occurrence of Gas Seeps

MAY 16, 2003

PARSONS

APPENDIX F.2-9

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX F.2 – UNIQUE GEOLOGIC FEATURES IN AND NEAR THE GEYSERS

The cause of the methyl mercaptan gas seeping from two different locations in the side of the
hill above Mr. Gospe’s house may or may not be attributed to increased geothermal activity
at the hot springs. Other communities in California have had problems with odors from
methyl mercaptan gas to the extent that it has inconvenienced local residents and commercial
businesses, yet the phenomenon in those communities has not been attributed to geothermal
activity.2
Although it is possible that the methyl mercaptan gas near Mr. Gospe’s house may be
associated with the increased geothermal activity at the hot springs, such activity cannot be
conclusively explained nor correlated with the injection of condensate water or recycled
water at The Geysers. For this reason, no conclusion can be drawn as to the effect of
increased injection of recycled water at The Southeast Geysers and the occurrence of gases as
at the hot springs or near Mr. Gospe’s house.
Water Quality from Schwartz (Anderson) Mine Adit
Based on a variety of geologic data, isotopic data, and water chemistry information presented
above, there is not a correlation between the chemical quality of surface water in the
Schwartz (Anderson) Mine adit and the chemical quality of water from condensed steam or
injection waters from the deep geothermal reservoir. The lack of correlation between the two
waters supports the theory that The Geysers steamfield reservoir is a “closed system”
wherein waters in the geothermal reservoir are not hydraulically connected with near surface
groundwater. Higher temperature groundwater that discharges at the surface of the earth at a
“hot springs” is more likely caused by near surface groundwater that is heated by an area of
natural high heat flow.
Given the lack of interconnection between near surface groundwater and groundwater deep
in the geothermal reservoir, it is not likely that injected recycled water has intermingled with
near surface groundwater causing changes in the chemical quality of near surface
groundwater or surface water. Without such an interconnection, mixing of waters would not
likely occur under a scenario of increased injection of recycled water into The Geysers
steamfield reservoir.

2

Placerville Mountain Democrat, February 8, 1999, Placerville Odor Problem not a Gas Leak or Sewer Leak.
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POTENTIAL STREAMBANK EROSION
SUMMARY
An analysis of potential streambank erosion along the Russian River and Laguna de Santa
Rosa show that the proposed discharge of recycled water is not expected to substantially
increase streambank erosion. Neither the Laguna nor the Russian River reaches analyzed
under IRWP discharge exceeded the significance criteria established for these reaches by
Dames and Moore (1996). The analysis reviewed hydraulic conditions for the peak flow
conditions in the Laguna and Russian River during the wet (10%) water year conditions, as
well as Dry Creek below Warm Springs Dam.

PURPOSE
The purpose of this analysis is to estimate the potential for increases in streambank erosion
along the Laguna de Santa Rosa, Russian River, or Dry Creek due to discharge of recycled
water from Delta Pond to the Laguna and direct discharge to the Russian River.

METHODOLOGY
The Laguna de Santa Rosa and Russian River were sub-divided into reaches (Dames and
Moore, 1996). A schematic of the reaches and reach numbering designations are shown in
Figure 1. The analysis of Dry Creek was completed using flow and geometric properties
from FEMA (1986).
Hydraulic Properties
The hydraulic properties for each reach were obtained from RMA model input files. RMA
had completed hydraulic modeling studies of the Laguna and Russian River reaches
providing physical properties (e.g., width, area, velocity) as a function of flow. For reaches
1.0 through 7.6, cross-section area and top width for each reach are related to flow using
cubic equations. To maintain consistency with previous the erosion analysis (Dames and
Moore, 1996) the calculation methods for velocity and depth from flow, area, and width
information for reaches 1.0 through 7.6 were the same used by RMA. Namely, velocity is
calculated as flow divided by cross-sectional area, and depth is calculated as cross-sectional
area divided by width. For flows above 500 cfs, linear extrapolation is used based on the
slope of the curve for each reach. Hydraulic relationships for reaches 1.0 – 7.6 are included
in Attachment 1.
For reaches 8.0-14.0 flow versus velocity and depth relationships were determined by RMA
using the flow model HEC-2. These relationships are in the form of tabulated values of
velocity and depth for discreet values of flow. Linear interpolation was used to determine
velocity and depth at flows that fell between tabulated values. Hydraulic relationships for
reaches 8.0 - 14.0 are included in Attachment 2.
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Figure 1. Schematic of Laguna and Russian River Reaches Used in the Erosion Analysis
Stage-relationships (stage-velocity, stage depth, and stage flow) were not available for Dry
Creek. Velocity and depth were calculated for uniform flow (Manning Equation) at each
section based on the 100-year flow and cross section geometry. A Manning roughness of
0.04 for natural streams was selected (Shen and Julien, 1993). Although there are local
changes in bed profile, a uniform stream bed surface slope of 0.002 ft/ft was assumed based
on the stream profile (Figure 2).
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Figure 2. Stream profile of Dry Creek from below Warm Springs Dam to near the
Russian River confluence

MAY 16, 2003

PARSONS

APPENDIX G.1-2

INCREMENTAL RECYCLED WATER PROGRAM
APPENDIX G.1 – POTENTIAL STREAMBANK EROSION

Water Balance
Flows for all Laguna and River reaches were computed using a daily water balance. Data
from the IRWP Model (see TM-16) were used to identify daily flows for
Russian River:
•
•
•
•
•

Russian River at Healdsburg
Russian River at Guerneville
Sonoma County Water Agency withdrawals
Tributaries (Dry, Green Valley, Fife, Austin, Dutch Bill, and Willow Creeks)
Local inflow (ungaged)

Laguna:
•
•
•
•

Laguna de Santa Rosa
Santa Rosa Creek
Mark West Creek
Local Inflow (ungaged)

The daily water balance was applied as represented in Figure 1.
The IRWP Model does not explicitly address Dry Creek. To assess erosion and flooding
potential, Dry Creek stream geometry information and 100-year flood flows were
identified from FEMA (1986). The flow regime is shown graphically in Figure X. Flow
rates increase from around 6,000 cfs below Warm Springs Dam to around 21,000 cfs near
the confluence with the Russian River due to tributary contributions. The cross section
data are provided in Attachment 3.
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Figure 3. 100-year flood flow quantities in Dry Creek from below Warm Springs Dam
to near the Russian River confluence
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Assessing Erosion Potential
The potential for stream bank erosion in the Laguna de Santa Rosa and Russian River is
related to two parameters: erosion threshold velocity and stream power. Erosion threshold
velocity is the mean stream velocity at which erosion is expected to occur. Below the
threshold velocity the sediments will be stable and not subject to erosion. Above the
threshold velocity the hydraulic forces on the sediment are sufficient to lift particles and
move them downstream. The magnitude of the threshold velocities is a function of sediment
particle size. Table 1 identifies estimated erosion threshold velocities reported in Dames and
Moore (1996).

Table G.1-1
Estimated Erosion Threshold Velocity
Location

Estimated Erosion Threshold Velocity
(feet per second)

Laguna De Santa Rosa
Upper Reaches

2.0

Lower Reaches
Reach 7.0

2.0

Reach 7.2

2.0-2.5

Reach 7.4

3.0-3.5

Reach 7.6

3.0-3.5

Russian River
Near Laguna Confluence

4.0

Near Guerneville

4.0
Source: Dames and Moore (1996)

This analysis does not consider localized erosion that could occur at the point of discharge
into the Laguna or Russian River. It is assumed that the discharge pipe outlet and associated
structures will be designed with appropriate erosion protection measures. This analysis only
considers the general erosion from the streambanks downstream of the discharge point.
The second method of assessing streambank erosion is stream power, defined as
W=γvdS
Where
W = stream power
γ = unit weight of water
v = flow velocity
d = flow depth
S = stream slope
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The ratio between existing conditions and potential conditions under discharge scenarios can
be represented as
We/Wd = (γ v d S)e/( γ v d S)d
Where subscript e represents existing or baseline conditions and subscript d is conditions
with discharge. Because the unit weight of water and bed slope do not change under existing
conditions and conditions including discharge, the percent increase can be represented as
% Increase = 1-[(v d)e/(v d )d] 100
A significant increase was defined as greater than 2 percent when velocity exceeds the
threshold velocity. This criterion was based on ability to measure stream stage, which was
assumed measurable to 0.1 feet. A sensitivity analysis suggested that a resolution of 0.1 foot
in stage, translated to roughly ±2 percent in stream power calculations. If the estimated
increase was greater than 2 percent, it was assumed that a potential erosion impact may occur
and that mitigation may be required.
Assumed Flow Conditions
Both erosion threshold velocity and stream power were assessed for each reach under the
maximum single day flow condition in the “wet” year type (water year 1982) as defined in
Appendix N, TM-16.
Two baseline conditions were identified with which to compare IRWP discharge scenarios:
1) Existing Conditions (BASE-EC)
a. ADWF = 18 mgd
b. Current Laguna Irrigation (5,922 acres)
c. No Geysers Pipeline deliveries
2) Cumulative Impact (BASE-CI18)
a. ADWF = 18 mgd
b. Reduced Laguna Irrigation (3,553 acres)
c. Geysers Pipeline deliveries averaging 11 mgd per year
These baseline conditions are further defined in TM-16.
Recycled water discharge conditions were simulated using the IRWP water balance model
(see TM-16). Specifically, scenarios 7A and 7B that represent river recycled water discharge
with a Geysers pipeline capacity of 40 mgd and 80 mgd, respectively, at an average dry
weather flow (ADWF) of 25.9 mgd. Scenario 9 that represents Laguna recycled water
discharge at an ADWF of 25.9 mgd. The reader is referred to TM-16 for details of these
recycled water discharge analysis.
Laguna Discharge
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Maximum flow for the wet year in the Laguna at the Delta Pond discharge location was
4,614 cfs and occurred on 2/15/82. Simulated maximum Laguna recycled water discharge
(above the 4,614 cfs) for the BASE-EC case would be 165 cfs on December 23, 1981; for the
BASE-CI18 case would be 155 cfs on December 24, 1981; and for the Laguna recycled
water discharge scenario (Scenario 9) would be 222 cfs on November 14, 1981.
Russian River Discharge
Maximum flow for the wet year in the Russian River at reach 8 was 35,305 cfs and occurred
on December 20, 1981. There were no direct river recycled water discharges for the base
cases. Maximum recycled water discharge to the river (above the 35,305 cfs) would be 48
cfs for the case where the Geysers pipeline capacity was 40 mgd, and 106 cfs where the
Geysers pipeline capacity was 80 mgd. The river recycled water discharge was assumed to
enter the river at the head of Reach 8.0.
Flow and recycled water discharge conditions for the Laguna and Russian River reaches are
shown in Tables 2 and 3, respectively. As illustrated above and in the following tables, the
maximum Laguna and/or river flow did not occur coincident with the maximum recycled
water discharge. This analysis assumes the worst case condition – that the maximum
recycled water discharge would occur on the same day when maximum flow occurred in the
Laguna or Russian River.

Table G.1-2
Maximum flow and discharge for Laguna reaches
Case

Base EC
Base CI18
7A
7B
9

Laguna
Reaches
1-6.4

Laguna
Flow into
Reach 7

Maximum
Laguna
Discharge

(1)

(2)

(3)

n/a
n/a
n/a
n/a
n/a

(cfs)
4,614
4,614
4,614
4,614
4,614

Date of
Maximum
Discharge

Reaches
7.0

(12/23/81)
(12/24/81)
n/a
n/a
(11/14/81)

(cfs)
4,779
4,769
4,614
4,614
4,836

(cfs)
165
155
0
0
222

7.2

7.4

(cfs)
4,779
4,769
4,614
4,614
4,836

(cfs)
4,779
4,769
4,614
4,614
4,836

7.6
(cfs)
4,779
4,769
4,614
4,614
4,836

(1) - no release from Meadowlane and this no impact to these Laguna Reaches - no impact on Mark West and Santa Rosa Creeks
(2) - maximum Laguna Flow occurred on 2/15/82
(3) - analysis assumes that maximum discharge occurs on maximum Laguna discharge day
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Table G.1-3
Maximum flow and discharge for Russian River reaches
Case

Base EC
Base CI18
7A
7B
9

Case

Russian
River
Inflow to
Reach 8

Maximum
River
Discharge

(1)

(2)

(cfs)
35,305
35,305
35,305
35,305
35,305

Russian
River

Date of
Maximum
Discharge

Reaches
8.0

9.5

10.0

10.6

10.7

11.0

11.1

(cfs)
41,143
41,133
41,026
41,084
41,200

(cfs)
41,143
41,133
41,026
41,084
41,200

(cfs)
42,882
42,872
42,765
42,823
42,950

(cfs)
42,882
42,872
42,765
42,823
42,939

(cfs)
42,882
42,872
42,765
42,823
42,939

(cfs)
42,882
42,872
42,765
42,823
42,939

11.5

11.7

12.0

13.0

14.0

(3)

(cfs)
0
0
48
106
0

Maximum

n/a
n/a
4/1/1982
10/1/1981
n/a

(cfs)
35,305
35,305
35,353
35,411
35,305

Date of

Inflow to

River

Maximum

Reaches

Reach 8

Discharge

Discharge

11.3

(1)

(2)

(cfs)

(cfs)

(3)

(cfs)

(cfs)

(cfs)

(cfs)

(cfs)

(cfs)

Base EC

35,305

0

n/a

42,882

42,882

43,733

49,143

50,342

50,342

Base CI18

35,305

0

n/a

42,872

42,872

43,723

49,133

50,332

50,332

7A

35,305

48

4/1/1982

42,765

42,765

43,616

49,026

50,225

50,225

7B

35,305

106

10/1/1981

42,823

42,823

43,674

49,084

50,283

50,283

9

35,305

0

n/a

42939

42939

43790

49200

50399

50399

(1) - maximum Russian River flow occurred 12-20-81
(2) - analysis assumes that maximum river discharge occurs on maximum Russian River discharge day
(3) - only those reaches where maximum discharge produced velocities in excess of erosion threshold were analyzed (i.e., reaches 8.2,
8.3, 9.0, 9.1, 9.2, 9.3, 9.4, 9.6, 10.1)

Erosion threshold velocity and stream power were assessed for Dry Creek as well as the
Laguna and Russian River. To determine the impact of discharge on velocity and depth
maximum discharge to Dry Creek was assumed 106 cfs (68 mgd) as per alternative 7B. This
is the maximum potential discharge (Case 7A experiences a significantly smaller discharge
rate and baseline conditions are not applicable to discharge in the Dry Creek watershed).
Because there were no available estimates for erosion threshold velocity within the Dry
Creek reach, it was assumed that all velocities associated with the 100-year flows were in
excess of erosion threshold velocities. Under this assumption, increases in stream power
greater than 2 percent may lead to a potential erosion impact and that mitigation may be
required.
The maximum increase in stream power was 1.3 percent, in the vicinity of Warm Springs
Dam. The average increase in stream power was 0.7 percent. Results from the 32 reaches
are included in Table 4.
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Table G.1- 4
Results of the stream power analysis
Ref
#

Total
Distance

100-Yr
Base
Flow

Velocity
(Base)

Velocity
(1)

(Base+∆)

Depth
(Base)

Depth

Change
in Depth

Power
Increase

(1)

(Base+∆)

(feet)

(cfs)

(ft/s)

(ft/s)

(ft)

(ft)

(ft)

(%)

S1

0

21,000

7.06

7.08

14.83

14.86

0.03

0.5%

S2

1,330

21,000

6.97

6.99

12.08

12.11

0.03

0.5%

S3

1,730

21,000

6.12

6.14

18.94

18.96

0.02

0.4%

S4

4,980

21,000

8.05

8.07

13.66

13.69

0.03

0.5%

S5

5,380

15,000

7.41

7.43

14.35

14.38

0.03

0.5%

S6

9,700

15,000

6.70

6.72

17.57

17.61

0.04

0.5%

S7

13,180

15,000

6.93

6.95

12.40

12.44

0.04

0.6%

S8

15,050

15,000

7.29

7.31

13.98

14.03

0.05

0.6%

S9

15,960

14,100

5.95

5.95

9.64

9.69

0.05

0.5%

S10

16,960

14,100

5.11

5.12

11.62

11.65

0.03

0.5%

S11

17,960

14,100

5.75

5.77

10.17

10.20

0.03

0.6%

S12

18,960

14,100

5.72

5.73

9.78

9.81

0.03

0.5%

S13

20,060

14,100

4.83

4.84

12.18

12.20

0.02

0.4%

S14

20,960

14,100

5.12

5.14

10.67

10.69

0.02

0.6%

S15

21,860

14,100

6.57

6.59

10.95

10.99

0.04

0.7%

S16

22,370

14,100

5.71

5.73

10.58

10.61

0.03

0.6%

S17

25,390

13,000

7.35

7.37

12.28

12.34

0.06

0.8%

S18

29,625

13,000

7.87

7.89

15.16

15.22

0.06

0.6%

S19

33,050

13,000

7.30

7.32

16.14

16.20

0.06

0.6%

S20

34,620

12,000

6.54

6.56

13.96

14.00

0.04

0.6%

S21

38,960

12,000

4.43

4.45

8.39

8.42

0.03

0.8%

S22

43,630

11,000

6.06

6.08

12.89

12.93

0.04

0.6%

S23

46,720

11,000

6.07

6.08

12.89

12.94

0.05

0.6%

S24

50,060

11,000

5.21

5.23

11.72

11.76

0.04

0.7%

S25

53,480

11,000

5.13

5.14

14.07

14.12

0.05

0.5%

S26

54,970

11,000

6.75

6.75

14.44

14.52

0.08

0.6%

S27

56,740

6,600

5.82

5.85

11.05

11.12

0.07

1.1%

S28

59,550

6,600

6.03

6.06

12.83

12.91

0.08

1.1%

S29

63,760

6,000

4.60

4.62

10.53

10.58

0.05

0.9%

S30

66,500

6,000

4.54

4.56

6.59

6.64

0.05

1.2%

S31

67,610

6,000

5.28

5.31

7.94

8.00

0.06

1.3%

S32

68,710

6,000

5.90

5.93

12.45

12.52

0.07

1.1%

Mean

0.04

0.7%
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Location/
Notes

Mill Ck.

<Break>

Kelly Ck.

Crane Ck.

Grape Ck.

Pena Ck.

Dutcher Ck.
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Table G.1- 4
Results of the stream power analysis
Ref
#

Total
Distance

100-Yr
Base
Flow

Velocity
(Base)

(feet)

(cfs)

(ft/s)

Velocity
(1)

(Base+∆)
(ft/s)

Depth
(Base)

Change
in Depth

Power
Increase

(ft)

(ft)

(%)

Max

0.08

1.3%

Depth

Location/
Notes

(1)

(Base+∆)

(ft)

(1) Flow increase of 106 cfs (68 mgd) is added to base 100-year flow to depict maximum discharge conditions.

FINDINGS
Analysis of the various flow and discharge conditions showed that none of the reaches
experience flow conditions that will increase stream power by greater than two percent above
baseline flow conditions when the erosion threshold velocity is exceeded.
Erosion threshold velocities were exceeded in several reaches under baseline conditions;
however, stream power increases did not exceed two percent. The maximum increase in
stream power occurred in reach 7 of the Laguna (0.15 percent increase) and reach 8.0 of the
Laguna (0.31 percent increase). Results for Laguna and Russian River reaches are presented
in Tables 2 and 3, respectively. Results for Dry Creek are presented in Table 4.

Table G.1-5
Percent increase in stream power for Laguna reaches

Base EC

7A
7B
9

7.0
% Increase
Power
0.00%
0.00%
0.13%

Base CI18

7A
7B
9

0.00%
0.00%
0.15%

MAY 16, 2003

7.2
% Increase
Power
0.00%
0.00%
0.05%

7.4
% Increase
Power
0.00%
0.00%
0.06%

7.6
% Increase
Power
0.00%
0.00%
0.11%

0.00%
0.00%
0.06%

0.00%
0.00%
0.07%

0.00%
0.00%
0.12%
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Table G.1-6
Increase in stream power for Russian River reaches
Base
Case

Base EC

Base
CI18

Case

7A
7B
9

8.0
%
Increase
Power
0.00%
0.31%
0.00%

9.5
%
Increase
Power
0.00%
0.00%
0.09%

10.0
%
Increase
Power
0.00%
0.00%
0.09%

10.6
%
Increase
Power
0.00%
0.00%
0.06%

10.7
%
Increase
Power
0.00%
0.00%
0.12%

11.0
%
Increase
Power
0.00%
0.00%
0.06%

11.1
%
Increase
Power
0.00%
0.00%
0.06%

11.3
%
Increase
Power
0.00%
0.00%
0.06%

11.5
%
Increase
Power
0.00%
0.00%
0.06%

11.7
%
Increase
Power
0.00%
0.00%
0.06%

12.0
%
Increase
Power
0.00%
0.00%
0.07%

13.0
%
Increase
Power
0.00%
0.00%
0.11%

14.0
%
Increase
Power
0.00%
0.00%
0.11%

7A
7B
9

0.00%
0.31%
0.00%

0.00%
0.00%
0.11%

0.00%
0.00%
0.11%

0.00%
0.00%
0.07%

0.00%
0.00%
0.14%

0.00%
0.00%
0.07%

0.00%
0.00%
0.07%

0.00%
0.00%
0.06%

0.00%
0.00%
0.07%

0.00%
0.00%
0.06%

0.00%
0.00%
0.07%

0.00%
0.00%
0.13%

0.00%
0.00%
0.13%
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CONCLUSIONS
The results of the analysis indicate that within the project area the Laguna de Santa Rosa,
Russian River, and Dry Creek systems do not experience a significant potential for increase
streambank erosion due to discharge of reclaimed water above baseline conditions during wet
(10 percent exceedence) year type.

REFERENCES
Dames and Moore. 1996. Potential Flood Impacts: Laguna de Santa Rosa and
Russian River Floodplain. Santa Rosa Subregional Long-Term Wastewater
Project Draft Environmental Impact Report/Environmental Impact Statement
(EIR/EIS), Appendix G-1.
Federal Emergency Management Agency. 1986. Sonoma County Flood Insurance
Study – Unincorporated areas. July 15.
Shen, H.W., and P.Y. Julien. 1993. Erosion and Sediment Transport, Chapter 12
in Handbook of Hydrology. Ed. D.R. Maidment. McGraw Hill. New York.
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ATTACHMENT 1
Cubic Flow Relationship Coefficients for Reaches 1.0-7.6
Relationship
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =
Q.vs. Area =

MAY 16, 2003

Reach
1
1
1.2
1.2
1.4
1.4
1.6
1.6
1.8
1.8
2
2
2.2
2.2
2.4
2.4
2.6
2.6
2.7
2.7
2.8
2.8
2.9
2.9
3
3
4
4
4.2
4.2
5
5
6
6
6.2
6.2
6.4
6.4
7
7
7.2
7.2
7.4

a
9.42E+00
1.00E+01
1.00E+01
8.89E+00
1.00E+02
3.88E+01
1.99E+01
2.95E+01
1.60E+02
1.00E+02
8.50E+01
6.12E+01
6.74E+00
3.03E+01
1.32E+02
6.37E+01
7.02E+00
1.94E+01
3.66E+02
8.02E+01
9.87E+02
1.74E+02
1.33E+02
6.50E+01
9.15E+00
3.06E+01
4.07E+00
2.10E+01
8.43E+00
2.88E+01
2.45E+00
2.84E+01
6.93E+00
2.49E+01
8.46E+00
2.75E+01
7.12E+00
2.24E+01
2.73E+01
2.88E+01
1.72E+01
3.09E+01
1.34E+01

b
6.25E-01
5.10E-01
2.99E-01
1.75E-01
1.80E+00
9.23E-01
5.44E-01
8.66E-02
1.14E+00
-4.21E-01
1.41E+00
2.05E-01
4.84E-01
3.78E-01
1.39E+00
2.08E-01
3.26E-01
4.19E-01
1.55E+00
8.79E-02
3.57E+00
-9.01E-02
1.25E+00
1.21E-02
7.45E-01
1.44E-02
6.96E-01
6.22E-01
4.50E-01
3.77E-01
1.00E+00
1.41E-01
4.38E-01
1.86E-01
6.01E-01
1.81E-01
3.08E-01
2.49E-01
5.48E-01
9.82E-02
5.05E-01
1.13E-01
3.46E-01

PARSONS

c
2.65E-04
-1.17E-03
-5.07E-04
-5.19E-04
-2.07E-03
-3.10E-03
-1.07E-03
-2.44E-04
-1.60E-03
4.43E-03
-2.60E-03
5.06E-05
-4.17E-04
-4.01E-04
-3.18E-03
-7.58E-04
1.42E-03
-1.30E-03
9.13E-05
8.27E-04
-3.72E-03
1.02E-03
-2.24E-04
8.55E-04
5.01E-05
7.27E-04
-9.48E-04
-2.06E-03
2.47E-03
-9.73E-04
-8.65E-04
-1.50E-04
-6.10E-04
-4.83E-04
-1.05E-03
-5.90E-04
4.28E-04
-8.82E-04
-2.28E-04
-3.55E-05
-2.47E-04
-1.12E-04
-1.76E-04

d

MaxFlow

-6.31E-07
8.57E-07
5.07E-07
5.47E-07
1.38E-06
3.26E-06
1.04E-06
2.63E-07
2.51E-06
-5.84E-06
2.72E-06
1.64E-07
3.30E-07
2.55E-07
3.67E-06
9.86E-07
-1.48E-06
1.51E-06
1.33E-07
-1.12E-06
3.50E-06
-1.05E-06
5.85E-07
-1.02E-06
4.87E-07
-7.75E-07
7.76E-07
2.14E-06
-3.16E-06
9.16E-07
4.63E-07
1.04E-07
5.84E-07
5.04E-07
1.05E-06
6.61E-07
-2.24E-07
1.10E-06
8.73E-08
1.05E-08
8.08E-08
4.16E-08
5.60E-08

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
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Cubic Flow Relationship Coefficients for Reaches 1.0-7.6
Relationship
Q .vs. Width =
Q.vs. Area =
Q .vs. Width =

MAY 16, 2003

Reach
7.4
7.6
7.6

a
2.79E+01
7.05E+01
5.14E+01

b
4.52E-02
3.27E-01
3.29E-02

PARSONS

c
-4.36E-05
-1.06E-04
-3.06E-05

d

MaxFlow

1.77E-08
1.59E-08
1.04E-08

500
500
500
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ATTACHMENT 2
HEC-2 flow versus depth and velocity relationships (RMA Data processor)
Reaches 8 – 9.2
Reach

8

8.2

8.3

9

9.1

9.2

FLOW

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

(cfs)
50
70
90
120
160
200
250
300
400
500
700
900
1100
1500
2000
3000
4000
5000
10000
20000
40000
60000
90000

(ft)
1.48
1.69
1.87
2.09
2.35
2.56
2.83
3.08
3.45
3.76
4.25
4.63
4.90
5.42
6.08
7.11
7.94
8.54
10.88
14.11
18.46
21.89
26.31

(ft/s)
0.83
0.89
0.94
1.00
1.05
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.20
1.42
1.68
2.12
2.50
2.89
4.39
6.50
9.43
11.46
12.35

(ft)
1.37
1.58
1.76
1.99
2.25
2.63
2.80
2.96
3.27
3.66
4.21
4.56
4.93
5.72
6.62
8.05
9.25
10.27
14.04
19.04
25.55
30.71
37.07

(ft/s)
1.10
1.26
1.38
1.53
1.69
1.71
1.73
1.74
1.76
1.78
1.80
1.81
1.83
1.89
2.12
2.50
2.80
2.85
3.31
3.34
3.37
3.41
3.44

(ft)
2.80
3.05
3.26
3.54
3.84
4.11
4.40
4.66
5.12
5.51
6.17
6.67
7.17
8.10
9.10
10.62
11.85
12.87
16.51
21.48
28.11
33.47
40.01

(ft/s)
0.20
0.26
0.31
0.37
0.46
0.53
0.61
0.69
0.83
0.95
1.17
1.36
1.52
1.54
1.55
1.57
1.66
1.89
2.82
3.74
3.78
3.81
3.85

(ft)
3.46
3.81
4.12
4.54
5.01
5.42
5.87
6.26
6.95
7.53
8.51
9.32
10.06
11.45
12.83
14.85
16.39
17.68
22.20
28.40
37.54
43.77
50.49

(ft/s)
0.20
0.25
0.29
0.34
0.39
0.44
0.50
0.54
0.62
0.69
0.81
0.91
1.00
1.14
1.29
1.57
1.81
2.02
2.20
2.22
2.40
2.65
3.06

(ft)
1.35
1.65
1.91
2.29
2.72
3.08
3.47
3.81
4.39
4.87
5.66
6.29
6.84
7.80
8.82
10.52
11.95
13.26
18.10
24.78
34.09
40.18
46.74

(ft/s)
1.03
1.15
1.25
1.34
1.46
1.57
1.69
1.80
2.01
2.19
2.50
2.79
3.03
3.44
3.47
3.51
3.54
3.58
3.61
3.65
3.68
3.72
3.76

(ft)
3.46
3.81
4.12
4.54
5.01
5.42
5.87
6.26
6.95
7.53
8.51
9.32
10.06
11.45
12.83
14.85
16.39
17.68
22.20
28.40
37.54
43.77
50.49

(ft/s)
0.20
0.25
0.29
0.34
0.39
0.44
0.50
0.54
0.62
0.69
0.81
0.91
1.00
1.14
1.29
1.57
1.81
2.02
2.20
2.22
2.40
2.65
3.06

HEC-2 flow versus depth and velocity relationships (RMA Data processor)
Reaches 9.3 – 10.1
Reach

9.3

FLOW

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

(cfs)
50
70
90
120
160
200
250
300
400
500
700
900
1100
1500

(ft)
1.35
1.65
1.91
2.29
2.72
3.08
3.47
3.81
4.39
4.87
5.66
6.29
6.84
7.80

(ft/s)
1.03
1.15
1.25
1.34
1.46
1.57
1.69
1.80
2.01
2.19
2.50
2.79
3.03
3.44

(ft)
3.46
3.81
4.12
4.54
5.01
5.42
5.87
6.26
6.95
7.53
8.51
9.32
10.06
11.45

(ft/s)
0.20
0.25
0.29
0.34
0.39
0.44
0.50
0.54
0.62
0.69
0.81
0.91
1.00
1.14

(ft)
0.87
1.04
1.17
1.35
1.61
1.84
2.09
2.31
2.67
2.98
3.55
4.08
4.60
5.61

(ft/s)
1.15
1.16
1.30
1.46
1.57
1.65
1.76
1.85
2.04
2.19
2.40
2.53
2.60
2.62

(ft)
3.46
3.81
4.12
4.54
5.01
5.42
5.87
6.26
6.95
7.53
8.51
9.32
10.06
11.45

(ft/s)
0.20
0.25
0.29
0.34
0.39
0.44
0.50
0.54
0.62
0.69
0.81
0.91
1.00
1.14

(ft)
0.87
1.04
1.17
1.35
1.61
1.84
2.09
2.31
2.67
2.98
3.55
4.08
4.60
5.61

(ft/s)
1.15
1.16
1.30
1.46
1.57
1.65
1.76
1.85
2.04
2.19
2.40
2.53
2.60
2.62

(ft)
3.48
3.80
4.06
4.40
4.76
5.08
5.42
5.70
6.18
6.59
7.27
7.86
8.38
9.28

(ft/s)
0.23
0.27
0.31
0.35
0.40
0.43
0.48
0.52
0.59
0.65
0.74
0.82
0.91
1.07
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HEC-2 flow versus depth and velocity relationships (RMA Data processor)
Reaches 9.3 – 10.1
Reach

9.3

9.4

9.5

9.6

10

10.1

FLOW

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

Depth

Velocity

2000
3000
4000
5000
10000
20000
40000
60000
90000

8.82
10.52
11.95
13.26
18.10
24.78
34.09
40.18
46.74

3.47
3.51
3.54
3.58
3.61
3.65
3.68
3.72
3.76

12.83
14.85
16.39
17.68
22.20
28.40
37.54
43.77
50.49

1.29
1.57
1.81
2.02
2.20
2.22
2.40
2.65
3.06

6.78
8.72
10.29
11.65
16.61
22.94
31.57
37.74
44.56

2.65
2.68
2.70
2.73
3.37
4.17
4.61
4.99
5.04

12.83
14.85
16.39
17.68
22.20
28.40
37.54
43.77
50.49

1.29
1.57
1.81
2.02
2.20
2.22
2.40
2.65
3.06

6.78
8.72
10.29
11.65
16.61
22.94
31.57
37.74
44.56

2.65
2.68
2.70
2.73
3.37
4.17
4.61
4.99
5.04

10.23
11.79
13.14
14.34
19.05
25.60
34.71
40.53
46.93

1.23
1.48
1.66
1.80
2.26
2.73
2.76
2.78
2.81

Reach
FLOW
(cfs)
50
70
90
120
160
200
250
300
400
500
700
900
1100
1500
2000
3000
4000
5000
10000
20000
40000
60000
90000

10.6
Depth
(ft)
1.46
1.76
2.01
2.32
2.65
2.94
3.25
3.53
4.01
4.43
5.09
5.68
6.23
7.24
8.35
10.34
11.92
13.17
17.73
23.35
30.90
36.24
42.17

Velocity
(ft/s)
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.16
1.39
1.58
1.74
1.99
2.25
2.62
2.94
3.24
4.44
6.14
7.81
7.89
7.97

10.7
Depth
(ft)
5.57
5.84
6.07
6.36
6.68
6.95
7.24
7.49
7.93
8.29
8.88
9.38
9.82
10.59
11.40
12.74
13.96
15.06
19.45
25.57
33.62
39.48
45.96

Velocity
(ft/s)
0.11
0.15
0.17
0.21
0.25
0.29
0.34
0.38
0.45
0.52
0.65
0.75
0.84
1.00
1.20
1.58
1.89
2.16
3.14
4.41
6.09
7.29
7.36

11
Depth
(ft)
1.46
1.76
2.01
2.32
2.65
2.94
3.25
3.53
4.01
4.43
5.09
5.68
6.23
7.24
8.35
10.34
11.92
13.17
17.73
23.35
30.90
36.24
42.17

Velocity
(ft/s)
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.16
1.39
1.58
1.74
1.99
2.25
2.62
2.94
3.24
4.44
6.14
7.81
7.89
7.97

11.1
Depth
(ft)
2.62
2.91
3.14
3.45
3.78
4.06
4.37
4.64
5.14
5.57
6.27
6.89
7.46
8.49
9.63
11.65
13.23
14.47
18.97
24.46
31.81
37.04
42.88

Velocity
(ft/s)
0.37
0.42
0.46
0.51
0.57
0.61
0.66
0.70
0.76
0.81
0.96
1.11
1.23
1.44
1.65
1.96
2.22
2.47
3.45
4.86
6.52
6.59
6.65

11.3
Depth
(ft)
2.93
3.22
3.48
3.83
4.23
4.57
4.96
5.30
5.92
6.42
7.27
7.99
8.61
9.68
10.80
12.84
14.40
15.56
19.49
24.47
31.36
36.38
42.21

Velocity
(ft/s)
0.26
0.30
0.33
0.38
0.44
0.49
0.55
0.60
0.68
0.75
0.87
0.96
1.05
1.18
1.32
1.55
1.79
2.03
3.05
4.43
4.47
4.52
4.56

11.5
Depth
(ft)
1.46
1.76
2.01
2.32
2.65
2.94
3.25
3.53
4.01
4.43
5.09
5.68
6.23
7.24
8.35
10.34
11.92
13.17
17.73
23.35
30.90
36.24
42.17

Velocity
(ft/s)
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.16
1.39
1.58
1.74
1.99
2.25
2.62
2.94
3.24
4.44
6.14
7.81
7.89
7.97

HEC-2 flow versus depth and velocity relationships (RMA Data processor)
Reaches 11.7 - 14
Reach

11.7

FLOW

Depth

(cfs)

(ft)
50
70
90
120
160
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2.93
3.22
3.48
3.83
4.23

12
Velocity

Depth

(ft/s)

(ft)
0.26
0.30
0.33
0.38
0.44

13
Velocity
(ft/s)

5.22
5.48
5.72
6.03
6.41

0.12
0.15
0.18
0.22
0.27

14

Depth

Velocity

(ft)
12.51
12.51
12.51
12.51
12.51

(ft/s)

PARSONS

Depth
(ft)

0.02
0.03
0.03
0.05
0.06

Velocity
(ft/s)

17.61
17.61
17.61
17.61
17.61

0.01
0.01
0.01
0.02
0.02
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HEC-2 flow versus depth and velocity relationships (RMA Data processor)
Reaches 11.7 - 14
Reach

11.7

FLOW

Depth

200
250
300
400
500
700
900
1100
1500
2000
3000
4000
5000
10000
20000
40000
60000
90000

MAY 16, 2003

4.57
4.96
5.30
5.92
6.42
7.27
7.99
8.61
9.68
10.80
12.84
14.40
15.56
19.49
24.47
31.36
36.38
42.21

12

13

14

Velocity

Depth

Velocity

Depth

Velocity

0.49
0.55
0.60
0.68
0.75
0.87
0.96
1.05
1.18
1.32
1.55
1.79
2.03
3.05
4.43
4.47
4.52
4.56

6.73
7.10
7.44
8.00
8.48
9.29
9.97
10.55
11.55
12.59
14.54
16.00
17.02
20.16
23.62
28.19
31.33
34.95

0.31
0.35
0.39
0.46
0.52
0.63
0.71
0.79
0.92
1.05
1.21
1.34
1.49
2.14
3.15
4.32
4.70
5.17

12.51
12.52
12.52
12.53
12.53
12.56
12.59
12.62
12.72
12.87
13.26
13.74
14.25
16.82
20.66
25.58
29.28
34.03

0.08
0.10
0.11
0.15
0.19
0.26
0.34
0.41
0.55
0.71
1.00
1.23
1.41
1.93
2.74
3.89
4.71
5.77

PARSONS

Depth
17.61
17.61
17.61
17.61
17.61
17.61
17.61
17.62
17.62
17.63
17.65
17.68
17.72
18.13
19.44
22.95
26.59
31.98

Velocity
0.03
0.04
0.05
0.06
0.08
0.11
0.14
0.17
0.23
0.31
0.46
0.62
0.77
1.50
2.76
4.20
5.02
6.19
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ATTACHMENT 3
Dry Creek Cross Section Geometry Data (FEMA, 1986)
21000------------>
15000----------->
14100 ------------>
S1
S2
S3
S4
S5
S6
S7
S8
S9
x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el.
100
85.9
100
85.9
100
85.9
100
90
100
91
100
97.6
100
103.2
100
106.8
0
106
130
76.9
110
80.1
122
76
120
78.7
113
88.4
110
97.5
125
95.7
120
104
50
108
145
76.8
120
77.9
142
74.8
138
70.1
118
85.5
130
95.5
141
82.4
130
102.8
70
98.7
165
78.6
130
72.3
150
70.5
150
70
126
78.6
160
74.2
146
81.9
135
95.2
82
98
176
76.5
155
63.8
160
70
200
69.1
136
75.5
170
73.8
155
85.2
140
91.8
113
88.9
202
78
170
65.5
175
63.7
250
67.8
143
68.2
175
75.3
198
84
145
89.5
200
88.9
212
75.6
190
63
187
58.3
280
67.1
150
67.8
215
75.8
225
83.4
146
87.6
247
87.6
232
65.4
200
63
200
62.3
300
67.2
190
67.7
235
75.7
252
83.2
148
82.5
253
85.7
242
66.2
221
61.1
230
63.3
310
68.6
225
68.2
253
75.3
256
80
161
81.8
312
86.5
292
67.1
248
61.9
245
63
330
69.5
243
71.1
255
74
264
80.6
165
83.3
373
86.3
342
63.9
300
62.4
270
67
350
77.7
276
71.9
292
73.7
272
81.4
168
83.3
414
84.6
392
61.2
350
64.1
280
67
365
85.6
292
73.5
300
75.2
283
81.7
213
83.8
428
95.3
442
59.4
400
64.9
330
69
380
89
342
74.7
370
75
305
79.6
215
86
472
94.3
467
59.6
425
64.7
380
72.2
392
76.5
390
90.3
330
80.9
265
85.8
513
106.6
473
55.6
450
69
430
73.4
405
76.8
401
98.6
346
84.3
304
86.6
478
55.6
500
77.1
480
74
420
84
357
83.5
305
87.8
618
87.3
600
77.6
538
73.8
440
84.5
373
90.1
315
88.6
650
79.3
564
71.8
480
86.6
385
98.7
334
87.2
700
78.5
590
71.8
485
91.9
387
102
345
95.4
750
79.5
599
78.7
368
99.5
631
79.6
383
99.5
680
80.8
383
96.5
831
79.6
395
96.4
852
78.9
414
106.4
869
82.1
877
81.9
885
85.1
898
87.5
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Dry Creek Cross Section Geometry Data (FEMA, 1986)
13000 ------------->
S17
S10
S11
S12
S13
S14
S15
S16
S18
x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el.
0
108.8
0
108.2
0
113.5
0
112.4
0
116.8
0
116.7
100
116.2
0
122.8
0
127.1
50
109.1
43
107.8
50
113
38
98.7
50
115.5
17
117.8
116
109.7
35
122.5
9
127.2
80
108.8
158
104.4
77
111.5
72
99.8
133
104.3
40
120.7
144
101.9
56
121.5
49
127.7
107
97.2
172
94.4
97
100.7
116
101
143
101.3
58
114.6
149
103.1
80
120.9
64
128.8
145
98.7
182
95
115
98
130
103.1
154
104.7
89
101.2
165
103.6
100
109.8
72
129.9
164
97.2
227
93.3
123
92.9
168
103.3
217
105.6
134
99.8
191
106.4
105
105
88
129.6
193
88.8
238
96.5
162
93.2
225
102.1
252
104.9
174
99.3
211
106.9
120
107.5
99
130
210
88.9
290
96
196
93.4
285
102.2
267
100
203
99.7
226
106.4
155
107
114
128.8
219
90.3
350
93.5
225
96.7
331
102.1
315
99.3
213
102.8
243
104.4
181
106.7
135
122.6
280
91.9
403
92.7
282
96.8
355
99.5
328
96.2
240
103.1
303
102.7
200
106.4
151
113.5
283
90.5
458
92.1
352
96.4
414
98.9
367
97.4
250
100.7
347
102.3
210
105.9
154
110.8
337
88.5
525
90.1
419
97.2
476
99.4
402
98.8
280
98.6
419
101.7
238
105.3
166
112.7
350
85.9
553
111.1
468
97.8
492
97.7
412
100.1
290
103.4
438
100.9
248
106.3
188
112
364
86.4
600
110.6
494
114.1
516
97.3
473
101.2
330
104.3
443
99.6
258
111
200
112
387
89
528
114.3
543
96.1
544
100.8
345
115.3
448
100.1
273
118.8
206
112.1
424
92.9
559
94
592
100.6
390
116.1
461
109.2
276
120.5
226
112.4
466
92.5
575
93.1
605
103.8
482
112.7
289
122.6
236
112.8
577
95.3
587
102.5
640
111.7
486
114.9
299
123.3
255
115.7
643
94.4
603
105.1
670
114.4
560
116.7
315
121.2
279
126.8
709
106.3
624
116.3
350
121.2
300
129.7
657
117.5
375
121.2
319
129.9
400
120.9
334
127.9
348
128.1
400
132.47
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Dry Creek Cross Section Geometry Data (FEMA, 1986)
11000----------->
6900-------->
S19
S20
S21
S22
S23
S24
S25
S26
S27
x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el.
0
139.68
48
142.2
0
149.2
0
154.2
38
158.9
42
169.1
0
175.2
0
181.99
30
181.4
4
139.8
61
142.1
18
148.9
28
154.4
80
158.2
74
165.5
35
173.7
8
181.6
38
183.9
14
138.8
90
142.6
21
144.9
39
154.6
109
160.2
83
165.2
45
171.4
13
178.8
44
177.6
21
133
107
128.6
49
135.3
47
154.4
130
160.6
112
164.6
95
173.6
34
179.3
60
175.1
34
130.3
126
119.6
96
134.1
50
153.9
163
160.6
123
167
115
169.1
42
176.4
80
171
46
126.3
138
123.1
113
131.9
52
154.6
205
157.1
132
166.6
125
166.9
66
174.1
100
170.2
54
126.8
149
123.2
194
131.7
61
154.8
217
154.5
143
165.7
132
163.2
74
168.4
121
169.9
66
122.2
200
122.7
204
132
106
155
261
152.7
157
167
141
161
81
161.5
138
168.8
70
121
205
122.5
219
135.2
121
150
269
151.9
191
166.4
154
158.4
120
162.7
167
166
71
118.5
233
123.9
253
136.3
136
139
318
150.1
215
165
167
161.3
146
164.5
180
164.9
86
119.5
264
128.4
299
135
148
136.3
380
147.6
252
165.8
200
162.7
186
165
192
164.7
99
118.8
299
129.9
324
133.9
175
135.1
413
146.1
258
162
268
164.4
211
174.3
196
164.5
110
118.5
311
129.7
340
136.4
190
135.5
432
144.6
262
162
290
162.2
231
178.5
200
166.2
119
118.6
313
128.9
350
137
195
139.5
438
148.1
273
167
300
162.7
261
179.6
215
167
129
118.8
321
129
371
138
249
140.4
451
155.7
314
168.1
305
165.8
276
179.1
221
169
137
119.1
328
133.1
400
137.6
262
140.6
462
159.3
341
156.6
316
166.8
290
175.3
228
171.3
161
122.2
339
136.3
410
136.9
279
139.5
482
159.3
349
156.7
344
169.6
301
173.3
240
179
184
122.9
344
138.9
428
138.4
300
141.4
550
159.8
364
158.1
363
175
305
173.4
265
181.4
209
137.8
348
140.7
453
138.3
350
146.5
381
166.7
370
171.9
306
176
280
182.3
259
136.8
358
140.1
498
141.2
378
147.6
389
161.6
400
171.7
325
178.5
300
182.4
366
140.4
514
137.8
396
152.3
400
161.8
450
171.3
329
178.6
371
141.3
549
138
399
153.1
405
162.7
510
174
356
177.4
399
140.45
570
137.3
424
155.1
427
163.3
541
178.4
376
176.9
419
140.7
574
135.9
437
155.3
448
161.8
561
178.58
396
177.2
594
136.6
441
155.4
467
162.9
416
186.3
597
135.4
450
155.4
488
162.4
428
186.2
607
134.3
515
156.5
615
135.5
524
153.2
637
146.8
536
152.6
650
147.55
545
154 [S24 continued]
558
155.4
759
153.2
588
157.3
777
151.5
615
157.3
789
148.9
629
160
796
149.7
633
160.4
810
157.4
647
160.4
820
163.1
664
155.3
830
165.6
674
157.7
841
166.9
684
155.7
859
160.6
689
155.1
860
158.6
701
155
865
158.7
723
154
870
170.2
731
152.2
875
171.5
739
153.2
905
172.56
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Dry Creek Cross Section Geometry Data (FEMA, 1986)
6000-------->
S28
S29
S30
S31
S32
x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el. x-distance bottom el.
27
187.2
49
198.3
0
197.6
24
217.9
36
218.6
44
188.2
72
198.6
10
201.1
59
217.8
44
190.4
51
190.5
91
193
45
200
82
206.9
49
187.9
76
176.3
108
190.3
50
198.5
100
206.2
54
186.7
83
174.6
128
190.7
71
189
150
203.8
70
184.4
93
177.2
138
191.5
100
190.7
200
201.3
86
184.2
116
184.9
159
188.6
150
189.8
250
199.8
105
190.4
127
183.8
163
186.9
200
190.3
260
198.8
152
191
142
183.4
166
188.8
229
190.9
278
191.7
196
192.4
163
168.1
204
189
238
189.9
300
191.8
248
208.2
194
171
226
184.5
250
189.7
351
192.8
250
218.6
242
172.6
250
185.1
284
190
351
190.5
250
174.5
300
184
291
191
360
190.4
265
180.5
345
182.8
300
191.3
400
190.7
278
187.4
368
180.5
350
193.4
439
191.3
289
188.3
395
179.5
376
193.8
450
194.1
294
192.1
402
182.8
399
196.75
455
195.9
300
192.5
414
185.1
475
196.3
442
190.5
500
199.9
449
192.3
510
202.9
459
192.8
550
203.8
481
189.2
561
201.2
505
190
572
200.6
510
191.2
534
194
549
194.9
567
196
572
193.8
578
193.2
582
189.1
609
187.4
639
188.9
649
192.1
660
194.9
675
194.1
700
194.41
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POTENTIAL FLOOD IMPACTS
SUMMARY
An analysis was performed to identify potential impacts on flood levels that might occur due
to discharge of recycled water from the Laguna Water Production Facility (Laguna Plant).
This work follows the same approach applied by Dames and Moore (1996) for previous
assessment of potential flood impacts on the Laguna and Russian River floodplains. To
determine if the discharge from any of the discharge points would increase the flood hazard
in the Laguna de Santa Rosa, Russian River or Dry Creek, several discharge locations were
identified. There are two principal discharge points on the Laguna de Santa Rosa;
Meadowlane pond, located west of Llano Road near the Laguna Plant, and the Delta Pond,
located south of Highway 12. In addition, there are potential new discharge points on the
Russian River as well as in Dry Creek Valley. The conclusion of this analysis is that
discharge of recycled water will increase the 100-year flood level less than 0.1 feet in the
Laguna, Russian River, or Dry Creek.

PURPOSE
To determine whether or not discharge from the Laguna Plant into the Laguna de Santa Rosa
during the winter could increase the flood hazard in the Laguna or the Russian River. To
determine whether or not direct discharge to the Russian River could increase flood hazards
along the river between the Healdsburg and Guerneville area. To determine whether or not
direct discharge to Dry Creek could increase flood hazards along the creek.

METHODOLOGY
Dames and Moore (1996) derived Laguna 100-year flow characteristics from Federal
Emergence Management Agency (FEMA) (1991, 1992), but noted that the flood plain
delineations developed by FEMA do not generally provide sufficient detail to delineate small
changes in the flooded area. The smallest measurable increment of change is assumed a
0.10-foot water surface elevation increase under 100-year flood level conditions. Discharge
and flow conditions are examined for the Laguna, Russian River, and Dry Creek. These
values are then compared with 100 year flood levels to determine if proposed discharge
would increase water levels by greater than 0.1 feet.

FINDINGS
Laguna water levels are evaluated at Meadowlane and Delta Pond and Russian River water
levels are evaluated at Healdsburg and Guerneville. The information for flow and stage in
the Russian River at Healdsburg and Guerneville was obtained from USGS. FEMA (1986)
information was used to identify flooding potential along Dry Creek.
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Laguna Discharge
For Meadowlane Ponds discharge a combined discharge by gravity flow (49 cfs) and pumps
(46 cfs) of 95 cfs was determined. Based on a local Laguna 100 year flow of 12,945 cfs, a 95
cfs discharge would increase water surface levels 0.015 feet (Dames and Moore, 1996). This
impact is considered less than significant
For Delta Pond, the discharge determination is not straightforward due to the complex
hydraulic conditions that occur during backwater and water levels in Delta Pond. The 100year peak flow in the Laguna de Santa Rosa at Delta Pond is 28,000 cfs and the 100-year
elevation is 75 feet NGVD. Due to backwater from the Russian River, the Laguna de Santa
Rosa remains constant at 75 feet from the confluence with the Russian river to approximately
6000 feet upstream of Delta Pond. Because the maximum operating water surface elevation
at Delta Pond is 75 feet, there is little opportunity to discharge by gravity under such
conditions. If one assumes that the maximum Laguna discharge of 222 cfs for the 10 percent
wet year (see TM 16, Scenario 9 – Laguna Discharge) is added to the 100-year event the total
discharge would be 28,222 cfs. Using the stage-discharge relationship developed by RMA
for the reach adjacent to Delta Pond (reach 7.0, see Figure 1, Appendix G-1), the increase in
water surface elevation from 28,000 cfs to 28,222 cfs is less than 0.01 feet. This impact is
considered less than significant.
Russian River
One alternative under consideration is direct discharge of recycled water to the Russian
River. Water would be discharged at a peak flow rate of 48 cfs under the conditions
associated with a 40 mgd-Geysers Pipeline and 106 cfs under conditions of an 80 mgd
Geysers pipeline (see Appendix N, TM #16, Scenario 7). Because discharge locations have
yet to be identified, two locations were evaluated for potential flooding impacts: Russian
River at Guerneville and Russian River at Healdsburg.
The USGS notes that for station 11464000 (Russian River at Healdsburg), the current stagedischarge rating extends to 76,200 cfs, which is short of the 100-year discharge of 88,530.
At 76,200 cfs, the discharge increases about 470 cfs per 0.10 ft of stage. For station
11467000 (Russian River at Guerneville), the current stage-discharge rating extends to
105,500 cfs, which is short of the 100-year discharge of 110,900. At 105,500 cfs, the
discharge increases about 450 cfs per 0.10 ft of stage. Although the stage-discharge ratings
do not extend to the 100 year flood events, the discharge increase associated with a 0.10 foot
increase in flow are presumed to be roughly equivalent to those at the 100-year flood flows
(albeit conservative).
Thus, the maximum possible river discharge of 106 cfs at Healdsburg would increase the
river stage by approximately 0.02 feet. The impact of increased river flow due to river
discharge at Guerneville would be approximately 0.02 feet. This impact is considered less
than significant.
Dry Creek
Stage-discharge relationships were not available for Dry Creek, but were calculated for
uniform flow (Manning Equation) at each section based on the 100-year flow and cross
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section geometry as described in Appendix G-1 Potential Streambank Erosion. Results are
presented in Table 1 and illustrate that the maximum increase in water surface throughout the
reach for a discharge of 106 cfs (maximum discharge) was approximately 0.08 feet with a
mean of 0.04 feet. This impact is considered less than significant. Cross section data are
included in as Attachment 3 in Appendix G.1 – Potential Streambank Erosion.

Table G.2-1
Results of the increased discharge on flooding analysis
Ref #

Total
Distance

100-Yr Base
Flow

Depth

Depth

(Base)

(Base+∆)(1)

Change in
Depth

(feet)

(cfs)

(ft)

(ft)

(ft)

S1

0

21,000

14.83

14.86

0.03

S2

1,330

21,000

12.08

12.11

0.03

S3

1,730

21,000

18.94

18.96

0.02

S4

4,980

21,000

13.66

13.69

0.03

S5

5,380

15,000

14.35

14.38

0.03

S6

9,700

15,000

17.57

17.61

0.04

S7

13,180

15,000

12.40

12.44

0.04

S8

15,050

15,000

13.98

14.03

0.05

S9

15,960

14,100

9.64

9.69

0.05

S10

16,960

14,100

11.62

11.65

0.03

S11

17,960

14,100

10.17

10.20

0.03

S12

18,960

14,100

9.78

9.81

0.03

S13

20,060

14,100

12.18

12.20

0.02

S14

20,960

14,100

10.67

10.69

0.02

S15

21,860

14,100

10.95

10.99

0.04

S16

22,370

14,100

10.58

10.61

0.03

S17

25,390

13,000

12.28

12.34

0.06

S18

29,625

13,000

15.16

15.22

0.06

S19

33,050

13,000

16.14

16.20

0.06

S20

34,620

12,000

13.96

14.00

0.04

S21

38,960

12,000

8.39

8.42

0.03

S22

43,630

11,000

12.89

12.93

0.04

S23

46,720

11,000

12.89

12.94

0.05

S24

50,060

11,000

11.72

11.76

0.04

S25

53,480

11,000

14.07

14.12

0.05

S26

54,970

11,000

14.44

14.52

0.08

S27

56,740

6,600

11.05

11.12

0.07

S28

59,550

6,600

12.83

12.91

0.08
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Table G.2-1
Results of the increased discharge on flooding analysis
Ref #

Total
Distance

100-Yr Base
Flow

Depth

Depth

(Base)

(Base+∆)(1)

Change in
Depth

(feet)

(cfs)

(ft)

(ft)

(ft)

S29

63,760

6,000

10.53

10.58

0.05

S30

66,500

6,000

6.59

6.64

0.05

S31

67,610

6,000

7.94

8.00

0.06

S32

68,710

6,000

12.45

12.52

0.07

Mean

0.04

Max

0.08

Location/
Notes

Notes:

(1) Flow increase of 106 cfs (68 mgd) is added to base 100-year flow to depict maximum discharge conditions.

CONCLUSION
The proposed discharge from the primary discharge points on the Laguna de Santa Rosa,
Russian River, and Dry Creek will increase flood elevations less than 0.1 feet. Impacts are
considered less than significant.
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ATTACHMENT 1
Table 1
Stage-Discharge Data for maximum rated flows at Healdsburg and Guerneville
(top two feet)
Russian R @ Healdsburg and Guerneville
(Station: 11464000)

(Station: 11467000)

Stage

Flow

Stage

Flow

(ft)

(cfs)

(ft)

(cfs)

66,990
67,440
67,890
68,340
68,790
69,250
69,700
70,160
70,620
71,080
71,540
72,000
72,460
72,920
73,390
73,850
74,320
74,790
75,260
75,730
76,200

47.0
47.1
47.2
47.3
47.4
47.5
47.6
47.7
47.8
47.9
48.0
48.1
48.2
48.3
48.4
48.5
48.6
48.7
48.8
48.9
49.0

96,850
97,270
97,690
98,120
98,550
98,970
99,400
99,830
100,300
100,700
101,100
101,600
102,000
102,400
102,900
103,300
103,700
104,200
104,600
105,100
105,500

88,530

n/a

110,900

25.0
25.1
25.2
25.3
25.4
25.5
25.6
25.7
25.8
25.9
26.0
26.1
26.2
26.3
26.4
26.5
26.6
26.7
26.8
26.9
27.0
100-Year flood data:
n/a

MAY 16, 2003

PARSONS

APPENDIX G.2-5

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR

APPENDIX H – SURFACE WATER
HYDROLOGY METHODOLOGY

INCREMENTAL RECYCLED WATER PROGRAM

Surface Water Quality Methodology

SANTA ROSA
INCREMENTAL RECYCLED WATER PROGRAM

Prepared by

Merritt Smith Consulting

Prepared for

City of Santa Rosa

May 2003

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX H

SURFACE WATER QUALITY
METHODOLOGY
Surface water quality impacts were evaluated based on water quality data that characterize
recycled water and the receiving water environment. The approach used to evaluate the effect of
Program components on surface water quality is described below. No methodology is presented
for the Indoor Water Conservation component because it has no nexus with surface water
quality.
Urban Irrigation
Chapter 2, Project Description, describes conditions under which urban irrigation will occur.
The potential of effects on surface water was evaluated by first determining the quantity of
irrigation water that will reach surface waters. The project description measures provide that
urban irrigation practices will be such that irrigation supply will not reach surface waters.
Agricultural Irrigation
Chapter 2, Project Description, describes conditions under which agricultural irrigation will
occur. The potential of effects on surface water was evaluated by first determining the quantity
of irrigation water that will reach surface waters. The project description measures provide that
agricultural irrigation practices will be such that irrigation supply will not reach surface waters.
Pipelines
Impacts from pipelines can result from construction and operation of the pipelines and pipeline
leaks or rupture. Construction and routine operation impacts were evaluated by estimating
compliance with local and State storm water quality regulations requiring implementation of
effective Best Management Practices. Pipelines will potentially transport two types of water:
recycled water and brine resulting from the Reverse Osmosis process. Ruptures of pipelines
transporting these two types of water were treated separately.
Potential impacts of a rupture of a pipeline carrying recycled water on water quality as measured
by numeric criteria were evaluated by comparing undiluted recycled water to the appropriate
criteria assuming no dilution of recycled water by ambient water. Due to the short duration of
exposure from a pipeline rupture, the acute CTR criteria (shown in Table 4.6-2) were used to
evaluate for potential impacts. Potential impacts of a pipeline rupture on water quality as
measured by narrative criteria were also evaluated as described under the Discharge section, but
assuming and infrequent and short duration of exposure. Also due to the very unlikely event that
a pipeline rupture would occur simultaneously with maximum recycled water concentrations of
pollutants and low hardness in the receiving water, a median hardness (116 mg/L) in the Russian
River at Wohler Bridge (from the Laguna Treatment Plant copper monitoring program through
April 2002) was used to calculate metals criteria.
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Potential impacts of a rupture of a pipeline carrying recycled water on water quality as measured
by numeric criteria were evaluated by assuming water recovery from the Reverse Osmosis
process should be at least 75 percent (TM 17). Therefore, it could be assumed that the
concentration of many constitutes in brine could be 4 or more times higher than in recycled
water. Impacts were evaluated by comparing concentrations of constituents 4 times greater than
the concentration of recycled water to the appropriate criteria assuming no dilution of brine by
ambient water. Due to the short duration of exposure from a pipeline rupture, the acute CTR
criteria (shown in Table 4.6-2) were used to evaluate for potential impacts. Potential impacts of
a brine pipeline rupture on water quality as measured by narrative criteria were also evaluated as
described under the Discharge section, but assuming and infrequent and short duration of
exposure. Also due to the very unlikely event that a pipeline rupture would occur simultaneously
with maximum recycled water concentrations of pollutants and low hardness in the receiving
water, a median hardness (116 mg/L) in the Russian River at Wohler Bridge (from the Laguna
Treatment Plant copper monitoring program through April 2002) was used to calculate metals
criteria.
The impact of pipeline ruptures to TMDLs was conducted by assuming that water delivery to the
Geysers could potentially be up to 80 mgd. This is the largest single transport of recycled water
for any alternative. The use of automated isolation valves and pressure valves should limit a
rupture to less than two minutes. Assuming a single pipeline carrying 80 mgd of recycled water
ruptured with one pipeline rupture per year, the annual load to the Laguna of total nitrogen and
ammonia nitrogen due to the rupture would be approximately 8.3 pounds and 0.55 pounds,
respectively.
Storage
Storage reservoirs potentially affect surface waters by seepage of recycled water through soil,
discharge via the spillway due to rainfall runoff, and dam failure. The volume of seepage was
estimated as follows (from Reza Baradaran, CH2M Hill, pers. comm.). Estimates were made for
an average and a maximum reservoir size. For both cases, it was assumed that the dam
foundation is grouted and the earth dam has a clay core of low permeability. Table H-1
summarizes the dimensions of the two reservoir types and presents the estimated seepage.
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Table H-1

Estimated Seepage From Potential Storage Reservoirs of Two Sizes

Case I (average size)

Case II (maximum size)

Reservoir size

1100 ft. X 1700 ft.

2300 ft. X 1700 ft.

Depth of water behind dam

80 ft.

100 ft.

Average depth of water

40 ft.

50 ft.

Perimeter of reservoir excluding dam

4500 ft.

5700 ft.

Seepage
Under dam
Through dam
Around perimeter
Total seepage

0.01 cfs
0.001 cfs
0.5 cfs
0.511 cfs

0.003 cfs
0.003 cfs
0.7 cfs
0.733 cfs

Created Wetlands
The surface water quality evaluation criteria do not apply to created wetlands because, by
definition, they are not waters of the U.S. The impacts of any recycled water reaching surface
waters after passing through wetlands are evaluated as a discharge (see the Discharge section
below). The impacts on aquatic life which may occupy the wetlands are evaluated in the
Biological Resources Section, 4.8, by means of an Ecological Risk Assessment.
Discharge
IRWP discharge potentially involves discharge to the Laguna, discharge to the Russian River or
discharge to both the Russian River and Laguna in varying proportions. The selected project
could involve discharge to both water bodies and also could involve other components that
would reduce surface water discharge. To evaluate a “worst case” scenario, the maximum
possible discharge to the Laguna and maximum possible discharge to the Russian River were
evaluated. The maximum discharge to the Laguna is defined in the Project Description as a 10
percent discharge to the Laguna. Two baselines were also examined: a pre-geysers recharge
baseline and a post-geysers recharge baseline. The pre-geysers recharge baseline is from the
Long-term EIR. The percent recycled water concentrations for the pre-geysers recharge baseline
were the existing conditions estimated in the modeling for the Long-Term EIR. The post-geysers
recharge baseline is described in TM 16.
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The Subregional System flows (Average Dry Weather Flow – ADWF) and average discharge
volumes for the discharge components (maximum to the Laguna and maximum to the Russian
River) and for the two baselines are presented in Table H-2.
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Table H-2

The Subregional System Flows (ADWF in mgd) and Discharge Volumes for an Average Year (in billion gallons)

Pregeysers
Recharge
Baseline

Post-geysers
Recharge
Baseline

Maximum
Laguna
Discharge

Maximum
Russian River
Discharge

No Project
Component

ADWF

18

18

25.9

25.9

21.3

Discharge to Laguna

3.7

4.4

Discharge to
Russian River
Discharge to
Unspecified
Receiving Water

2.4
4.4

1.2

The impact of discharge on surface waters was evaluated by determining the significance of
impacts and estimating the range of impacts. Significance of discharge impacts was generally
evaluated using undiluted recycled water because, at this time, the North Coast Regional Board
has not yet approved a method for determining how to determine the appropriate amount of
dilution to allow when establishing effluent limits under the CTR. Recycled water limits could
be less stringent than the point of significance used in this analysis because regulatory changes
could occur, and thus the significance might change. For the purposes of this EIR, significance
was determined by comparing the undiluted recycled water quality to the evaluation criteria. A
range of impacts analysis was also conducted using mass balance calculations to provide
estimates of the concentration of potential pollutants in the receiving waters. This was done by
using both an average percent discharge in the receiving water and a high percent discharge in
the receiving water to produce a range of concentrations of constituents that might be expected to
be found in the receiving water. A range of constituent concentrations was also provided for the
pre-geysers recharge baseline and the post-geysers recharge baseline.
Range of Impacts Analysis
The range of impacts was evaluated for constituents found at detectable concentrations in
recycled water. Most constituents in recycled water were assumed (for purposes of this
water quality impacts analysis) to be unaffected by biological activity; and thus the effect
on water quality was estimated by calculating the final concentration (Cw) in the
receiving water using a dilution calculation as follows:
Cw = ( Crw × Prw ) + ( Creci × (1 − Prw ))
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where:
Crw= concentration of each constituent in recycled water
Prw = Percent recycled water in the receiving water
Creci = background ambient concentration in receiving water
As indicated in the above equation, the concentration of recycled water constituents in
receiving water was estimated using the following parameters:

MAY16, 2003

•

Recycled Water Quality. Recycled water quality data used as a basis for this
analysis are presented in Table 4.6-2. As a conservative approach, the maximum
recycled water concentration was used.

•

Recycled Water Concentration. The daily average recycled water concentration in
receiving waters was estimated using the water balance model (TM 16). Two
discharge scenarios were evaluated: one that includes the maximum discharge to
the Laguna and one that includes the maximum discharge to the Russian River.
For each discharge scenario, the concentration of each constituent in receiving
water was estimated using the 50th percentile daily average recycled water
concentration in a dry, normal, and wet year and the 95th percentile concentration
in the normal year to provide a range of impacts (dry, normal, and wet years are
defined as the 10 percent (wettest), 50 percent, and 90 percent (driest) years based
on Russian River flow at Hacienda Bridge). The 50th percentile recycled water
concentration is the percent of recycled water that was exceeded 50 percent of the
time. The 95th percentile concentration is the daily average concentration of
recycled water that was exceeded just 5 percent of the time. The 95th percentile
concentration in the normal year was higher than the 95th percentile
concentrations for either wet or dry years. The 50th (dry, normal, and wet years)
and 95th percentile (normal year) recycled water concentrations in the Laguna and
Russian River (above the Laguna) for the maximum discharge to the Laguna and
the maximum discharge to the Russian River scenarios are shown in Table H-3.
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Table H-3.
Recycled Water Concentrations in the Laguna de Santa Rosa and Russian River
under Project and Baseline Conditions
50th Percentile Recycled
Water Concentrationb

95th Percentile Recycled
Water Concentrationc

Maximum Discharge to Laguna Scenario
Project Discharge

a

9.0

9.3

Pre-geysers Recharge Baseline

8.0

38

Post-geysers Recharge Baseline

0.0

11
d

Maximum Discharge to Russian River Scenario
Project Discharge

a

Pre-geysers Recharge and PostGeysers Recharge Baselines

0.82

22

0.0

0.0
a

Source: TM 16

Project discharge is the scenario with the maximum discharge to each water body. The maximum discharge to the Laguna is
scenario 9 from TM 16 and the maximum discharge to the Russian River is scenario 7a from TM 16. These scenarios were
used to obtain the 50th and 95th percentile recycled water concentrations. See also Table H-2 for a description of ADWF and
discharge volumes for each project and baselines.
b

50th Percentile Recycled Water Concentration is the percent of recycled water in the water body that was exceeded 50 percent of
the time for dry normal and wet years. This means that for all three year types there is predicted to be zero discharge in the
waterbodies for at least 50 percent of the days.

c

95th Percentile Recycled Water Concentration is the percent of recycled water in the water body that was exceeded 5 percent of
the time. This means that only 5 percent of the days had a percent recycled water in the receiving water higher than the
value shown. The value shown is the highest for the dry, normal or wet years.

d

Discharge to the Russian River is assumed to occur in the vicinity of Healdsburg.

•

Receiving Water Quality. Constituent concentrations were estimated in the
Laguna watershed in the Laguna de Santa Rosa using water quality in the Laguna
at Stony Point Road (above Santa Rosa’s discharge) (Table 4.6-5). Final
constituent concentrations were estimated in the Russian River at Healdsburg by
using water quality in the Russian River at Healdsburg (Table 4.6-6). The
Russian River at Healdsburg was determined to be a location central to where
both direct and indirect discharge will likely occur. The median ambient
background concentrations of constituents were used in the evaluation. When all
receiving water values were below detection, half the reporting limit was used for
the calculations.
The range of impacts was estimated relative to two baselines: a pre-geysers
recharge baseline and a post-geysers recharge baseline. The concentration of
constituents for the two baselines was calculated as for the project impacts but
using the appropriate percent recycled water concentrations. For the Russian
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River, the percent recycled water concentration for both baselines is zero. The
percent recycled water concentrations for the pre-geysers baseline were the
existing conditions estimated in the modeling for the Long-Term EIR. These
concentrations are shown in Table H-3 and come from Table 4-2 of Appendix I17 of the Long-Term EIR. The percent recycled water concentrations for the
post-geysers recharge baseline were determined from the water balance model 18
mgd baseline output described in TM 16.
Significance of Impacts Analysis – Numeric Criteria
The impact of IRWP discharge on most constituents with numeric criteria (exceptions
described below) was evaluated for significance by comparing the maximum
concentration of constituents in undiluted recycled water to their respective numeric
evaluation criteria.
Several of the metals criteria are hardness-dependent. The evaluation was conducted
using criteria calculated with a 90th percentile hardness (90 percent of the hardnesses are
higher). The hardness data used were those collected in the City’s NPDES copper
effluent limitation monitoring between December 1999 and April 2002 in the Russian
River at Wohler (90th percentile = 95.4 mg/L) and in the Laguna above Santa Rosa’s
discharge (90th percentile = 94.5 mg/L). The 90th percentile hardness for the Laguna was
used for determining criteria as this value is lower than the 90th percentile hardness in the
Russian River. The use of 90th percentile in this evaluation may not be appropriate for
any future limit setting processes.
Conductivity and TDS. The Basin Plan objectives for conductivity and TDS are
dependent on mean monthly values and percentiles in the Russian River and thus cannot
be evaluated by comparison with a single maximum recycled water value. Average
monthly conductivities in the Russian River at Healdsburg and Wohler Bridge (used in
addition to Healdsburg to increase the robustness of the averages) were calculated and
used as ambient conductivity. Simulated average monthly recycled water concentrations,
were obtained for wet, dry and normal years from the water balance model (TM 16).
Conductivity for each month was estimated using the average monthly Russian River
conductivities and the average monthly recycled water concentrations in the dilution
calculation. These “worst-case” conductivities were examined to determine if six or more
months exceeded the 50th percentile value and thus the point of significance. The 50th
percentile upper limit point of significance for conductivity is more stringent than the 90th
percentile upper limit point of significance. Therefore, compliance with the 50th
percentile upper limit point of significance was evaluated. Too few TDS data are
available to calculate monthly averages for the Russian River (N = 5 data points).
However, TDS and conductivity are directly related, so the potential for an impact on
TDS will be evaluated through the results of the conductivity analysis.
The impact of IRWP discharge on other Basin Plan criteria (dissolved oxygen,
temperature, pH, and turbidity) was evaluated in relation to the receiving waters in the
Laguna (dissolved oxygen, temperature, pH, and turbidity) and Russian River
(temperature and turbidity). For the Laguna, the evaluation was done relative to the
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receiving water because in the Laguna many years of data are available to assess the
impact of discharge on dissolved oxygen, pH, temperature, and turbidity. This enables an
assessment of the maximum amount of recycled water (10 percent) that can be
discharged to the Laguna without producing significant impacts (see TM 8). These data
are not available in the Russian River because Subregional System discharge has not
occurred in the Russian River. Therefore, the IRWP discharge impacts on dissolved
oxygen and pH in the Russian River were evaluated as for priority pollutants (with no
dilution). Since the temperature and turbidity objectives are based on the effect on the
receiving water (an allowable increase in the ambient turbidity or temperature), impacts
of temperature and turbidity in the Russian River were evaluated relative to the receiving
water.
Turbidity. For the Laguna, the analysis was based on an assessment of the maximum
amount of recycled water (10 percent) that can be discharged to the Laguna without
producing significant impacts (see TM 8). In the Russian River, the impact was
considered significant if the project causes an exceedence of the Basin Plan objective for
turbidity (a 20 percent increase in turbidity) in the Russian River. This was evaluated by
using recycled water and receiving water turbidity and flow data to estimate the resulting
concentration in the receiving water. This was done using the maximum recycled water
turbidity and median receiving water turbidity with a 95 percent dilution (greater dilution
estimated to occur 95 percent of the time) for a dry year (see Range of Impacts section
above) to estimate the resulting concentration in the receiving water. This approach
provides a conservative but realistic estimate of potential worst-case receiving water
conditions. If the estimated turbidity in the receiving water exceeded a 20 percent
increase, the impact was considered significant. If the estimated turbidity in the receiving
water did not exceed a 20 percent increase, the impact was considered less than
significant.
pH. For the Laguna, the analysis was based on an assessment of the maximum amount of
recycled water (10 percent) that can be discharged to the Laguna without producing
significant impacts (see TM 8). For the Russian River, pH was evaluated as for priority
pollutants.
Dissolved Oxygen. For the Laguna, the analysis was based on an assessment of the
maximum amount of recycled water (10 percent) that can be discharged to the Laguna
without producing significant impacts (see TM 8). For the Russian River dissolved
oxygen was evaluated as for priority pollutants.
Temperature. For the Laguna, the analysis was based on an assessment of the maximum
amount of recycled water (10 percent) that can be discharged to the Laguna without
producing significant impacts (see TM 8). In the Russian River, the impact was
considered significant if the project causes an exceedence of Santa Rosa’s NPDES permit
receiving water limits for temperature. The NPDES permit limits for temperature are
more stringent than the Basin Plan temperature objective (a 5° increase in temperature).
Santa Rosa’s NPDES permit limits for temperature are as follows:
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•

When the receiving water is below 58 °F, the discharge shall cause an increase of
no more than 4° F in the receiving water and shall not increase the temperature
beyond 59 °F. No instantaneous increase in receiving water temperature shall
exceed 4 °F at any time.

•

When the receiving water is between 59 °F and 67 °F, the discharge shall cause
an increase of no more than 1° F in the receiving water. No instantaneous increase
in receiving water temperature shall exceed 4 °F at any time.

•

When the receiving water is above 68 °F, the discharge shall not cause an increase
in temperature of the receiving water.

Impacts of discharge on temperature in the Russian River were evaluated by using
recycled water and receiving water temperature and flow data to estimate the resulting
concentration of recycled water in the receiving water. This was done using the
maximum discharge season recycled water temperature and median discharge season
receiving water temperature with a 95 percent dilution (greater dilution estimated to
occur 95 percent of the time) for a dry year (see Range of Impacts section above) to
estimate the resulting concentration in the receiving water. This approach provides a
conservative but realistic estimate of potential worst-case receiving water conditions. If
the estimated temperature in the receiving water exceeded the NPDES permit limits, the
impact was considered significant. If the estimated temperature in the receiving water
did not exceed the NPDES permit limits, the impact was considered less than significant.
Significance of Impacts Analysis – Narrative Criteria
Color. No objective standards exist for evaluating color and the City’s NPDES permits
have not required evaluation of color in recycled water. Evaluation of the impact of the
Program on color in surface waters was evaluated by using information derived from the
many years of discharge to Laguna including migratory fish studies and public
complaints.
Tastes and Odors. This narrative objective is addressed in the Public Health and Safety
section 4.7 through a comparison of recycled water quality to Maximum Contaminant
Levels.
Floating Material. As with the evaluation for color impacts, no objective standards exist
for evaluating floating material, and the City’s NPDES permits have not required
evaluation of floating material in recycled water. Santa Rosa’s recycled water is filtered
prior to discharge. Therefore much potential floating material is removed and this
evaluation is limited to floating material such as foams and scums. Information derived
from the many years of discharge to the Laguna (including migratory fish studies and
public complaints relative to attainment of beneficial uses in the receiving waters) was
used in the analysis.
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Suspended Material. This narrative objective is addressed with sediment and
biostimulatory substances since suspended material in the receiving water is due
primarily to sediments (from erosion) and planktonic algae.
Settleable Material. As part of the City’s NPDES permit monitoring program, settleable
material was measured through December 1995 when limits for it were removed by the
North Coast Regional Board because of the type of treatment system and long-term
record of high quality recycled water. The evaluation of significant impacts was based on
the North Coast Regional Board’s assessment of the potential discharge of settleable
material in Santa Rosa’s recycled water to adversely impact beneficial uses of the
receiving water.
Oil and Grease. This narrative objective is addressed with floating material.
Biostimulatory Substances. Discharge Alternative 6A (discharge to the Laguna). The
Project impact of discharge to the Laguna on biostimulatory substances was evaluated by
comparing the average percent recycled water discharged each month of the growth
period (assumed to be March through October) for the Project relative to the average
percent recycled water discharged for the same month under the pre-geysers recharge
baseline and the post-geysers recharge baseline. The impact of Project discharge to the
Laguna on biostimulatory substances was considered significant if any increase over the
pre-geysers recharge baseline in recycled water discharged during the growth period is
predicted. This is a conservative estimate because it is likely that some level of increase
in discharge would not result in an impairment of beneficial uses resulting from
biostimulatory substances.
Alternative 6B (discharge to the Russian River). Direct discharge to the Russian River is
not currently occurring and therefore an analysis equivalent to that done for the Laguna
could not be conducted. To evaluate the impacts of Project discharge to the Russian
River, information on biostimulation from the Long-Term EIR was used. The LongTerm EIR contained an analysis that determined the effect of various concentrations of
recycled water on biostimulation (growth of attached and planktonic algae) in the Russian
River. It was determined that the volume of recycled water discharged under the LongTerm EIR alternative “10 percent discharge to the Laguna” would not result in significant
increases in algae in the lower Russian River. In this case a significant increase in algae
was defined as a 10 percent increase in biomass. Algal biomass can be very variable,
making assessment of changes in biomass difficult. For example, biomass of triplicate
samples of attached algae collected in July 1994 in the Russian River at Johnson’s Beach
ranged from 6 to 20 mg/m2. Biomass of triplicate samples collected in the Russian River
at Oddfellows ranged from 8 to 16 mg/m2. This study was described in the Long-Term
EIR Appendix I-7 Russian River Algae and Macrophytes Assessment. A 10 percent
increase in biomass was deemed a conservative estimate of the minimum difference in
biomass that could be accurately measured.
The Project impact on biostimulatory substances was evaluated by comparing the average
percent recycled water discharged each month during the growth season for the Project
relative to the average percent recycled water in the Russian River for the same month
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predicted from the Long-Term EIR “10 percent discharge to the Laguna” alternative for
the Russian River below the confluence with the Laguna. The evaluation was done on a
monthly basis since algal growth is seasonal. It was assumed that no significant
biostimulation would occur in non-growth months (defined as November through
February). The impact of Project discharge to the Russian River on biostimulatory
substances was considered significant if the percent recycled water in the Russian River
with the Project was higher in any growth season month than the percent recycled water
in the Russian River in the same month with the“10 percent discharge to the Laguna
alternative”. This is a conservative estimate because any increase in recycled water above
the levels resulting from the “10 percent discharge to the Laguna” scenario is considered
significant, although some level of increase would not result in an impairment of
beneficial uses resulting from biostimulatory substances.
Sediment. Construction methods were evaluated to determine the potential for
disturbance and increased transport of sediments.
Toxicity. The impact was considered significant if the conditions which potentially cause
lethal effects in the receiving water are more frequent with the project than under the pregeysers recharge baseline. The City’s existing NPDES permit includes the requirement
for toxicity testing on recycled water. Chronic toxicity testing of recycled water follows
the U.S.EPA freshwater “three species” short-term sensitive life stage toxicity tests (EPA
1991 a,b), which consist of the following elements:
•

96-hour algal growth test with the green alga Selenastrum capricornutum;

•

Three-brood (7-day) survival and reproduction test with the crustacean
Ceriodaphnia dubia; and,

•

7-day survival and growth test with larval fathead minnows, Pimephales
promelas.

The algal growth, crustacean reproduction, and fish growth tests measure sublethal
toxicity; crustacean and fish survival measure lethal effects. Each test is performed on a
series of five recycled water concentrations: 100, 85, 70, 50, and 25 percent. A toxic
effect is indicated when the test response of a given treatment is significantly less than a
control (a parallel test without recycled water).
Toxicity results are described in terms of the concentration of recycled water in which
“no effect” is observed, and the concentration in which the “lowest effect” is observed.
For example, if in a test the 100 percent recycled water sample had a toxic effect (was
significantly different than control), but the other dilutions (85, 70, 50, and 25 percent)
had no effect (no significant difference from control), the “lowest effect” level would be
100 percent, and the “no effect” level would be 85 percent (the actual threshold of toxic
effect could be 87 percent--or even 99 percent--but since no dilutions between 100
percent and 85 percent were tested, it can only be concluded that the lowest no-effect
level tested was 85 percent. The “no effect” concentration is also called the NOEC (no
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observed effect concentration) and the “lowest effect” concentration is also called the
LOEC (lowest observed effect concentration).
The evaluation of impacts in the Laguna, where discharge is already occurring, was
conducted as follows. The frequency that lethal effects occur in recycled water was
determined by dividing the number of tests in which lethal toxicity was observed by the
total number of tests from December 1997 through April 2002. The potential for lethal
effects in the receiving water was estimated by multiplying the frequency that lethal
effects occur in recycled water by the frequency that the lowest NOEC would occur in
the Laguna in a dry year, an average year, and a wet year.
The impact was considered significant if the frequency that toxic conditions would occur
in the receiving water is greater for the Project than for pre-geysers recharge baseline.
Otherwise, the impact was considered less than significant.
For the Russian River, impacts were evaluated by examining the concentration of
recycled water in the Russian River with the project. If the concentration of recycled
water in the Russian River exceeds the NOEC, the impact was considered significant.
Otherwise the impact was considered less than significant.
Pesticides. Project impacts on toxicity of pesticides were evaluated under the numeric
criteria section. Project impacts on bioaccumulation of pesticides were evaluated in
Section 4.8, Biological Resources.
Attainment of Established TMDLs
The Laguna de Santa Rosa was added to the 303(d) List in 1990 for high levels of ammonia and
low dissolved oxygen (DO) concentrations. A TMDL was completed for the Laguna for
ammonia and dissolved oxygen in 1995. The TMDL concluded that high ammonia levels in the
Laguna were the result of point and non-point source nitrogen inputs of various forms. Low
dissolved oxygen concentrations were a result of inputs of organic matter and nutrients, which
stimulate algal growth and subsequently cause depressed dissolved oxygen levels when the algae
dies and decays. The TMDL took the form of a Waste Reduction Strategy (WRS) which
addressed the reduction of nitrogen loading from point and non-point sources. With the
implementation of the WRS and operational improvements at the Laguna Plant as well as
improvements in waste storage and disposal activities at local dairies, nitrogen inputs to the
Laguna have been significantly reduced. Following implementation of the WRS and the
subsequent attainment of nitrogen-ammonia interim concentration goals, as stated in the WRS,
the Laguna was removed from the 303(d) List for ammonia and dissolved oxygen in 1998,
pursuant to a recommendation by U.S. EPA. The North Coast Regional Board established a goal
for the Subregional System to reduce total nitrogen load to the Laguna system by 159,000
pounds per year from their 1994 estimate of 424,700 pounds per year (North Coast Regional
Board 1995) for a total nitrogen load goal of 265,700 pounds per year. The North Coast Regional
Board also established a goal for the Subregional System to reduce ammonia nitrogen load to the
Laguna system by 21,500 pounds per year from their 1994 estimate of 56,600 pounds per year
for an ammonia nitrogen load goal of 35,100 pounds per year.
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The total nitrogen load to the Laguna was estimated for each discharge component using a mass
emission calculation as follows:
L = Crw × V

where:
Ln = total nitrogen load to the Laguna in pounds per year
Crw = Concentration of nitrogen in recycled water in pounds per million gallons
V = Average recycled water discharge to the Laguna in million gallons per year in a normal year
The concentration of total nitrogen in recycled water (Crw) based on a concentration of 9.08
mg-N/L is 76 pounds per million gallons. 9.08 mg-N/L is the sum of nitrate, nitrite, and TKN
(Table 4.6-2).
The average annual recycled water discharge volumes to the Laguna in an average year (V) were
obtained from Table H-2.
The ammonia nitrogen load to the Laguna was estimated for each discharge component using the
same dilution model as for total nitrogen load with La = ammonia nitrogen load to the Laguna
and Crw = concentration of ammonia nitrogen in recycled water. The concentration of ammonia
in recycled water (Crw) based on a concentration of 0.6 mg-N/L (Table 4.6-2) is 5.0 pounds per
million gallons.
No Project
The significance of discharge impacts associated with the No Project Alternative for most
constituents was evaluated using undiluted recycled water since, at this time, the North Coast
Regional Board has not yet established a policy for determining how to determine the
appropriate amount of dilution to allow when establishing effluent limits under the CTR.
Therefore, for most constituents the impact of the No Project component discharge was
evaluated as described above for the discharge (significance of impacts) component. However,
some constituents such as biostimulatory substances require consideration of the receiving water.
For these constituents, the evaluation in the Addendum to the Certified Final EIR (1997) was
used. The No Project component is the same as the Geysers Mitigation Discharge alternative
that was analyzed in the Addendum to the Certified Final EIR (1997). However, the 1997
evaluation took receiving water dilution into consideration for all constituents. Although
attainment of TMDLs was evaluated in the 1997 EIR through an evaluation of compliance with
the Waste Load Reduction Strategy, the concentration of total nitrogen and ammonia in recycled
water has been reduced since that evaluation. Therefore, attainment of TMDLs for the No
Project component was evaluated as described for attainment of established TMDLs above
assuming an annual discharge volume as shown in Table H-2, the estimated average annual
discharge with the Geysers project in operation.
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Other Components
Five components (Laguna Plant upgrade, inflow and infiltration reduction, pump stations,
geysers steamfield expansion, and microfiltration reverse osmosis) have the potential to affect
surface water quality only through construction and stormwater runoff from facilities. Impacts
of construction and stormwater runoff from facilities were evaluated by evaluation of compliance
with local and State storm water quality regulations requiring implementation of effective Best
Management Practices.
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EXECUTIVE SUMMARY
This screening health risk assessment was conducted for the Santa Rosa Incremental
Recycled Water Program (IRWP) and updates the risk assessment that was prepared for the
Subregional Long-Term Wastewater Project (Long-Term Project) in 1997. It evaluates the
theoretical health risks to the public associated with exposure to the chemicals and pathogens
that might be present in tertiary treated recycled water from the Laguna Wastewater
Treatment Plant (Laguna Plant). It is based on water quality data collected from December
1997 through April 2002.

APPROACH
Many chemicals that were evaluated in the risk assessment for the Long-Term Project have
decreased in concentration because of recent upgrades to treatment processes at the Laguna
Plant. Nitrification and denitrification have reduced concentrations of ammonia, nitrate and
nitrite. Replacement of chlorine disinfection with ultraviolet disinfection has reduced
concentrations of disinfection byproducts such as chloroform. Increased aeration capacity
has reduced concentrations of volatile organic compounds. Thus, because many chemical
concentrations have decreased and because only a few chemicals exceeded the screening
criteria used previously for the Long-Term Project, this risk assessment update evaluates
only those chemicals that have increased in concentration, that were not detected previously,
or that previously triggered a significant impact.
The initial step of the risk assessment employs a method designed to identify and screen out
chemicals and microorganisms that do not present a hazard and do not warrant further
analysis. The screening is accomplished by using “worst case” assumptions (e.g., maximum
detected concentrations, direct exposure to recycled water via a domestic water supply, longterm exposure, etc.). Chemicals and microorganisms that do not present a hazard under these
conditions would not present a hazard under more probable conditions (e.g., concentrations
less than maximum due to dilution, degradation, or filtration, periodic exposure). Those
chemicals and microorganisms that do not pass the screen may or may not present a health
hazard and are evaluated further, taking into consideration IRWP-specific information (e.g.,
the potential for dilution, chemical degradation, volatilization or other mitigating factors that
would cause actual exposures to be lower than those used for the screening process).
The chemical and pathogen risk assessments consist of a summary and evaluation of existing
chemical and biological analytical data, an exposure assessment, a toxicity assessment, and a
risk characterization. The quantitative portion of the risk assessments assume that an
exposed human population would use undiluted recycled water as a domestic water supply
and would receive additional exposure by consuming fish caught from the surface water
bodies that receive recycled water. This approach overestimates the potential health risks
posed by exposure to recycled water through the discharge or reuse scenarios of the IRWP.
Although long-term exposure to undiluted recycled water is not proposed and is not expected
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to occur, this approach was selected to screen out chemicals and microorganisms that do not
present a significant human health impact.

CHEMICAL AND BIOLOGICAL ANALYTICAL DATA
The data used in this update were collected from December 1997 through April 2002 with
the exceptions noted below. December 1997 was used as the beginning date because this
was when the Laguna Plant upgraded its wastewater treatment process to include nitrification
and denitrification and to increase its aeration capacity. Nitrification and denitrification
remove ammonia, nitrate and nitrite while increased aeration capacity results in longer
residence times and improved removal rates for many constituents (e.g., volatile organic
compounds). Data for trihalomethanes and pathogens were collected from September 1998
(when chlorine disinfection was discontinued and ultraviolet disinfection was implemented)
through April 2002.
Total coliform data were collected from December 1997 through April 2002. Giardia and
Cryptosporidium data were collected from May 1996 through January 1997. Although
Salmonella, Shigella, Legionella, and enteric viruses were assayed for during the Long-Term
Project they were not detected in any samples and updated data were not collected. They
were not analyzed for during the IRWP because sampling results for indicator organisms (i.e.
total coliforms) indicate that it is unlikely that their concentrations have increased to levels
that would cause disease.

EXPOSURE PATHWAYS
Screening exposure pathways considered for both the chemicals and microorganisms in
recycled water include domestic use of water for drinking and bathing, recreational use,
irrigation use, and consumption of fish that have contacted recycled water. The potentially
exposed population is assumed to be residents of Sonoma County who may come into
contact with the chemicals or microorganisms in recycled water via these exposure
pathways. Sensitive subpopulations (e.g., young children, pregnant or nursing women, the
elderly, and people with suppressed immune systems) are identified and discussed.

TOXICITY ASSESSMENT AND RISK CHARACTERIZATION
Hazard quotients are used to evaluate the noncarcinogenic health effects of the chemical
components. A hazard quotient of less than 1.0 indicates that a chemical would not produce
an adverse health effect. Theoretical incremental lifetime cancer risks (ILCRs) are used to
evaluate carcinogenic health effects of the chemical components. In general, ILCRs greater
than one in a million (1 x 10-6) to one in one-hundred thousand (1 x 10-5) are considered by
the State of California to pose a significant threat to human health (Title 22, California Code
of Regulations, §12703). For this assessment an ILCR of 1.0 x 10-6 is used as a screening
level for carcinogenic health effects.
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Chemical components that do not pass the screen are examined further and are evaluated as
to their environmental fate (chemical or biological degradation), attenuation (loss of viability
in the case of pathogens), filtration, dilution by groundwater or surface water, background
concentrations, and comparison to State and federal drinking water standards (Maximum
Containment Limits, MCLs) and recycled water standards.
The assessment of risk for the microorganisms in Laguna Plant effluent is evaluated by
comparing the biological data to a known infective dose (Giardia and Cryptosporidium), to
background concentrations (total coliform bacteria), and to regulatory standards (total
coliform).
Noncarcinogenic Chemicals
Of the detected chemicals, the maximum concentrations of ammonia and nitrite in undiluted
effluent yield hazard quotients greater than 1.0. The maximum concentration for ammonia
exceeded the threshold where it could be detected by smell (but not by taste). The hazard
quotients associated with the mean concentrations of these two chemicals are less than 1.0.
No other chemical yields a hazard quotient greater than 1.0.
The maximum nitrite (2.3 mg/L) and nitrate (15.5 mg/L) concentrations (as nitrogen) and the
combined nitrate and nitrite concentrations in undiluted effluent are greater than the State
and federal drinking water standards (1.0 mg/l for nitrite and 10 mg/L for nitrate and nitrate
and nitrite combined). Dilution of recycled water with surface water or groundwater upon
release and uptake of these chemicals by terrestrial and aquatic plants would reduce the
potential human health hazard from nitrate, nitrite, and ammonia, and these chemicals would
not present a significant human health hazard via most of the expected exposure pathways.
In addition, average concentrations might be more representative of the nitrate and nitrite
levels that would be present after storage in reservoirs. Mean concentrations of nitrite (0.18
mg/L) and nitrate (7.3 mg/L) are less than State and federal drinking water standards.
Carcinogenic Chemicals
The ILCR associated with the maximum concentration of chloroform slightly exceeds the
screening level of 1.0 x 10-6. Because the risk is based on the maximum detected
concentration in effluent, it overestimates the potential risk from exposure to recycled water
via the expected exposure pathways. The concentration of chloroform (one of several
disinfection byproducts, or DBPs) is well below the State and federal MCL (0.080 mg/L) for
DBPs. Dilution of recycled water with surface water or groundwater, chemical and
biological degradation (of organics), and adsorption of chemicals to soils and sediments
would further reduce chemical concentrations in recycled water and the actual risk values.
Given that the mean concentration does not exceed the MCL and that additional factors (e.g.,
dilution, volatilization, biological and chemical degradation, changes in treatment plant
processes) would reduce chemical concentrations in recycled water it is unlikely that the
potentially carcinogenic chemical components of recycled water would present a significant
long-term human health risk via the expected exposure pathways.
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Fish Consumption
Water quality data and organismal data from the Kelly Farm Pond bioaccumulation study
and from the Regional Water Quality Control Board’s Toxic Substances Monitoring Program
(TSMP) on the Russian River were used to evaluate the potential human health hazard
associated with the consumption of fish for the Long-Term Project.
Because most
chemicals have decreased in concentration since the Long-Term Project was prepared and
the newly detected chemicals do not bioaccumulate (i.e., methyl tert-butyl ether, MTBE) or
have only a low potential to bioaccumulate (i.e., naphthalene) the conclusion of the previous
risk assessment—that chemicals detected in recycled water do not present a significant
human health hazard via fish consumption—remains valid.
Microorganisms
Total coliforms were detected at a median monthly concentration of <2 most probable
number (MPN)/100 mL during the IRWP sampling period from December 1997 through
April 2002. The maximum daily concentration during this time was 240 MPN/100 mL.
Samples collected from the Russian River for the Long-Term Project varied in concentration
from 23 to 240 MPN/100 mL but concentrations as high as 16,000 MPN/100 mL have been
reported. Cryptosporidium oocysts were detected in one (9.6 oocysts/100 L) of 34 of final
fresh effluent samples from the Laguna Plant collected from May 1996 until January 1997.
Giardia cysts were detected in four (37 cysts/100 L maximum) of 34 final fresh effluent
samples. Cryptosporidium (2.7 oocysts/100 L) and Giardia (13.8 cysts/100 L) have been
detected in Russian River samples (CH2M Hill 1993). Given their low concentrations,
information on background concentrations in the Russian River, and the expected filtering
effects of soils and base materials the microorganisms of recycled water would not present a
significant human health hazard via the expected exposure pathways. The inclusion of
reverse osmosis treatment as part of the direct and indirect discharge alternatives would
further decrease the concentrations of microorganisms.
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1.0 INTRODUCTION
This document describes a screening health risk assessment conducted for the Santa Rosa
Incremental Recycled Water Program (IRWP). It updates the health risk assessment that was
prepared for the Subregional Long-Term Wastewater Project (Long-Term Project) in 1997
(Parsons 1997). It evaluates the potential health risks to the public associated with exposure
to tertiary treated recycled water from the Laguna Wastewater Treatment Plant (Laguna
Plant) based on recently collected water quality data (generally December 1997 through
April 2002). Risks from exposure to chemicals and to pathogens potentially in the treated
recycled water are considered.

1.1

SCOPE OF ASSESSMENT

Public health risk assessment, as widely practiced, consists of four steps—hazard
identification, exposure assessment, toxicity assessment, and risk characterization (NRC
1983, 1994). The process used for this risk assessment includes the following:
•

A hazard identification step that uses the most recently available chemical and
biological analytical data to identify chemicals and biological agents in the fresh and
stored effluent from the Laguna Plant;

•

An exposure assessment that describes the nature, duration, and magnitude of
potential human exposures to the chemicals and biological agents in the Laguna
Plant’s effluent;

•

A toxicity assessment that provides dose-response information for the detected
chemicals and microorganisms; and

•

A risk characterization that integrates the exposure assessment and the chemical and
pathogen toxicity information to quantitatively or qualitatively describe the potential
carcinogenic and noncarcinogenic health risks due to the chemicals and biological
agents in the Laguna Plant’s effluent.

The quantitative portion of this risk assessment is based on the theoretical and conservative
(health protective) assumption that a human population could be exposed to undiluted
recycled water via a domestic water supply and could receive additional exposure to
chemicals in recycled water by consuming fish caught from surface water bodies that receive
recycled water. Although this is an unlikely scenario and it tends to overestimate the
potential health risks posed by exposure to the recycled water through the discharge or reuse
scenarios of the IRWP, it was selected to screen out chemicals that present a very low
probability of human health impact. All detected chemicals and pathogens are evaluated in
the screening process. Chemicals and pathogens that pass the screen would not present a
significant human health hazard. Chemicals that do not pass the screen are examined further
to consider mitigating factors that would affect their environmental concentrations, and thus
exposure, such as their environmental fate (chemical or biological degradation), attenuation
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(loss of viability in the case of pathogens), and dilution by groundwater or surface water.
Detected chemical and pathogen concentrations are also compared to regulatory standards.
These factors are considered in the appropriate sections on risk characterization (Sections 2.5
and 3.5).
The risk assessment report is divided into four sections. Section 2 follows this introduction
and evaluates the human health risk from exposure to the chemicals contained in the Laguna
Plant’s effluent. Section 3 evaluates the human health risk from exposure to the biological
agents contained in the Laguna Plant’s effluent. Section 4 is a list of references.
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2.0 RISK FROM CHEMICALS
2.1

CHEMICALS IN LAGUNA PLANT WASTEWATER

The data used in this update were collected from December 1997 through April 2002 with
the exceptions noted below. December 1997 was used as the beginning date because this
was when the Laguna Plant upgraded its wastewater treatment process to include nitrification
and denitrification and to increase the aeration capacity. Nitrification and denitrification
remove ammonia, nitrate and nitrite while the expanded aeration capacity results in longer
residence times and improved removal rates for many constituents (e.g., volatile organic
compounds). Data for trihalomethanes and pathogens were collected from September 1998
(when chlorine disinfection was discontinued and ultraviolet disinfection was implemented)
through April 2002.
The data considered for the Long-Term Project were obtained from the Laguna Plant’s
quarterly water monitoring program (1988-1995) and from data collected as part of the
Long-Term Project (1994-1995). Results of the recent IRWP sampling events are compared
to data from the Long-Term Project in Table 2.1-1. Fewer chemicals were detected in the
recent samples than in the samples collected for the Long-Term Project, although the
analyses performed and their detection limits were comparable (Merritt Smith Consulting
1995b, 2002). Lists of chemical analytes and their reporting limits are presented in the Field
Sampling and Quality Assurance Plan and the Reclaimed Water Quality Technical Report
for the Long-Term Project and the Effluent Quality, Reasonable Potential Analysis, and
Permit Limits memorandum prepared for the IRWP (Merritt Smith Consulting 1995a, 1995b,
2002).
The average (mean) concentration for each chemical in Table 2.1-1 was calculated using all
quantified values and most non-detect values. Some non-detect values were excluded from
the calculation of the average when the reporting limits of the analytical method were several
times greater than the highest detected value. The following criteria were applied to nondetects when calculating average concentrations:
•

When one-half of the reporting limit for a non-detect was more than twice the
maximum detected concentration of any quantified value, that non-detect value was
not used to calculate the mean;

•

For values reported as non-detect, one-half of the reporting limit was used to
calculate the mean.
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Table 2.1-1
Chemicals Detected in Tertiary Treated Recycled Water from the Laguna Plant
1996 Data for Fresh Effluent (1)

Direction of
Concentration
Change

2002 Data for Fresh Effluent (2)

Maximum
Mean
Detects/
Maximum
Mean
Detects/
Concentration Concentration Total No. Concentration Concentration Total No.
(mg/L)
(mg/L)
Samples
(mg/L)
(mg/L)
Samples

Chemical(3)

Maximum

Mean

Inorganics
Aluminum

0.15

0.03

20/27

4.1

49/49

0.004

0.002

25/30

asbestos, MFL

0.56

0.25

Barium

0.11

Boron

0.60

Ammonia

40.3

Arsenic
(4)

0.15

0.03

75/82

0.60

NR

Decrease

Decrease

0.003

0.002

1/18

Decrease

No Change

2/4

NA

NA

NA

—

—

0.02

4/27

0.11

0.02

4/27

No Change No Change

0.48

17/18

0.60

0.47

18/18

No Change

Decrease

(6)

Decrease

12.0

No Change No Change

Cadmium

0.007

0.001

6/89

ND

ND

0/18

Decrease

Chromium

0.014

0.002

49/90

ND

ND

0/18

Decrease

Decrease

Copper

0.04

0.01

88/90

0.014

0.0086

16/18

Decrease

Decrease

Fluoride

0.31

0.22

4/4

0.20

0.20

1/1

Decrease

Decrease

Lead

0.012

0.005

19/90

0.0058

0.0019

1/18

Decrease

Decrease

Mercury

0.0002

0.0001

1/91

ND

ND

0/18

Decrease

No Change

Nickel

0.010

0.004

56/90

0.0073

0.0034

10/18

Decrease

Decrease

(5)

Nitrate

50.5

16.3

49/49

15.5

7.3

NR

Decrease

Decrease

Nitrite

7.3

0.3

45/48

2.3

0.18

NR

Decrease

Decrease

Silver

0.010

0.001

40/88

ND

0/18

Decrease

Decrease
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Table 2.1-1
Chemicals Detected in Tertiary Treated Recycled Water from the Laguna Plant
1996 Data for Fresh Effluent (1)

Chemical(3)
Zinc

2002 Data for Fresh Effluent (2)

Maximum
Mean
Detects/
Maximum
Mean
Detects/
Concentration Concentration Total No. Concentration Concentration Total No.
(mg/L)
(mg/L)
Samples
(mg/L)
(mg/L)
Samples

Direction of
Concentration
Change
Maximum

Mean

0.28

0.03

82/90

0.035

0.027

17/18

Decrease

Decrease

Acetone

0.0060

0.0042

2/14

NA

NA

NA

—

—

bromodichloromethane

0.0110

0.0022

22/23

ND

ND

0/15

Decrease

Decrease

bromomethane

0.0014

0.0003

1/19

ND

ND

0/18

Decrease

Decrease

carbon disulfide

0.0370

0.0040

3/14

NA

NA

NA

—

—

Volatile Organics

chlorobenzene

0.0001

0.0001

1/19

ND

ND

0/18

Chloroform

0.0440

0.0099

23/23

0.004

0.0011

4/15

Decrease

Decrease

chloromethane

0.0050

0.0005

1/19

ND

ND

0/18

Decrease

Decrease

Cyanide

0.03

0.01

6/11

0.016

0.0044

6/18

Decrease

Decrease

dibromochloromethane

0.0021

0.0004

4/22

ND

ND

0/15

Decrease

Decrease

1,4-dichlorobenzene

0.0009

0.0006

10/13

0.0006

4/18

Decrease

Decrease

Ethylbenzene

0.0010

0.0002

1/19

ND

0/18

Decrease

Decrease

methyl tert-butyl ether (MTBE)

NA

NA

—

0.0018

9/12

New

New

methylene chloride

0.0060

0.0008

5/19

ND

ND

0/18

Decrease

Decrease

Naphthalene

ND

ND

—

0.0075

0.0046

1/18

New

New

tetrachloroethylene

0.0006

0.0002

2/19

ND

ND

0/18

Decrease

Decrease
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Table 2.1-1
Chemicals Detected in Tertiary Treated Recycled Water from the Laguna Plant
1996 Data for Fresh Effluent (1)

Chemical(3)

2002 Data for Fresh Effluent (2)

Maximum
Mean
Detects/
Maximum
Mean
Detects/
Concentration Concentration Total No. Concentration Concentration Total No.
(mg/L)
(mg/L)
Samples
(mg/L)
(mg/L)
Samples

Direction of
Concentration
Change
Maximum

Mean

Toluene

0.0004

0.0002

2/19

ND

ND

0/18

Decrease

Decrease

1,1,1-trichloroethane

0.0002

0.0002

1/19

ND

ND

0/18

Decrease

Decrease

Xylenes

0.0002

0.0002

1/18

NA

NA

NA

—

—

di-n-butyl phthalate

0.0019

0.0012

2/19

ND

ND

0/18

Unknown

Unknown

bis (2-ethylhexyl) phthalate

0.0060

0.0028

5/19

ND

ND

0/18

Unknown

Unknown

diethyl phthalate

0.0070

0.0009

2/19

ND

ND

0/18

Unknown

Unknown

aldicarb sulfone

0.0018

0.0011

2/4

NA

NA

NA

—

—

aldicarb sulfoxide

0.0019

0.0008

2/4

NA

NA

NA

—

—

Aldrin

0.00003

0.00001

3/19

ND

ND

0/18

Decrease

Decrease

DCPA (Dacthal)

0.0003

0.0002

2/4

NA

NA

NA

—

—

Endosulfan II

0.00001

0.00001

1/19

1/18

Increase

Increase

Phthalates

Pesticides
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Table 2.1-1
Chemicals Detected in Tertiary Treated Recycled Water from the Laguna Plant
1996 Data for Fresh Effluent (1)

Chemical(3)

2002 Data for Fresh Effluent (2)

Maximum
Mean
Detects/
Maximum
Mean
Detects/
Concentration Concentration Total No. Concentration Concentration Total No.
(mg/L)
(mg/L)
Samples
(mg/L)
(mg/L)
Samples

Direction of
Concentration
Change
Maximum

Mean

0/18

Unknown

Unknown

1/18

Decrease

No Change

0/18

Unknown

Unknown

Pesticides
α-lindane

0.00003

0.00001

2/19

γ- lindane

0.00009

0.00002

8/19

Heptachlor

0.00003

0.00001

1/19

ND
0.000024
ND

ND
0.00002
ND

NA - not analyzed
ND - not detected
— - constituent was not analyzed in the most recent sampling dataset
(1)

Data collected between 1988 and 1995.
Data collected between December 1997 and April 2002.
(3)
Five inorganic elements (calcium, magnesium, phosphorus, potassium and sodium) that were included in the data summary in 1997 are omitted because they are essential
human nutrients and not generally evaluated in risk assessments.
(4)
Asbestos values are reported as millions of fibers per liter (MFL).
(5)
NR – Not reported, actual number of samples collected each month for this constituent is variable, and the database used for this analysis gives only the monthly average,
minimum and maximum..
(6)
For analytes that were reported as “not detected” in the 2002 IRWP dataset, median detection limits were compared to 1996 Long-Term Project maximum and mean
concentrations and median detection limits, to determine if analyte had increased, decreased or was unchanged.
(7)
The detection limits for this constituent are higher in 2002 than the reported maximum and/or mean concentrations and detection limits reported in the 1996 dataset, so it can not
be determined whether this compound has increased, decreased or remained unchanged. However, these analytes are not considered further because the changes in detection
limits were small (generally two- to five-fold) and the previous risk assessment determined that the constituent did not present a significant cancer risk or non-cancer hazard.
.
(2)

MAY 16, 2003

PARSONS

APPENDIX I.1-7

INCREMENTAL RECYCLED WATER PROGRAM
APPENDIX I.1 - HEALTH RISK ASSESSMENT UPDATE FOR CHEMICALS AND
MICROORGANISMS IN RECYCLED WATER

2.2

POTENTIALLY EXPOSED POPULATION

Components of the IRWP (reservoirs, pipelines, irrigation areas, etc.) that may provide
exposure points for people to recycled water are located mostly within central and
northeastern Sonoma County (Refer to Figure 2.3 in Chapter 2 Project Description). A small
portion of the Geysers steamfield is located in Lake County. Central Sonoma County is
characterized by relatively compact cities and communities separated by areas of agricultural
use and other open space. About two-thirds of the county population lives in nine
incorporated cities or towns and 24 unincorporated communities. Cities within the program
area include Santa Rosa, Rohnert Park, Cotati, Sebastopol, Healdsburg and Windsor.
Northeastern Sonoma County and the small portion of Lake County within the Program Area
are mostly open space with very low density residential or industrial use (i.e., Geysers
steamfield).
The density of the cities and communities within the Program Area varies from highly urban
to semi-rural. Agriculture occupies a major portion of the county lands outside of the cities
and communities with a diversity of operations, including vineyards, orchards, dairies, forage
crops, specialty crops and livestock. Major recreation and tourism-related uses occur along
the Russian River.
Because of the geographic size and the demographic diversity of the project area, the
potentially exposed population is diverse and includes subpopulations (e.g., young children
and infants, the elderly, pregnant women) that may be more sensitive to chemical exposures
than the general population. These sensitive subpopulations are discussed in the following
section. A discussion of subpopulations that may be sensitive to the microorganisms (e.g.,
people who have suppressed immune systems) in recycled water is included in Section 3.4.
Sensitive Subpopulations
Infants and children are not only particularly sensitive to the toxic effects of many chemicals
but also may have elevated exposure rates. Children and infants generally have a greater
absorptive capacity than adults, presumably for the enhanced uptake of nutrients to aid in
development. This characteristic means that many toxic chemicals are also more readily
absorbed. Chemicals that are fat soluble and bioaccumulate may be found in human breast
milk. Thus infants may receive elevated doses of chemicals during nursing. Because
children have the greatest potential exposure, the exposure equations used in this risk
assessment to determine level of hazard were those derived by the DTSC for children. The
equations used to calculate theoretical cancer risks account for combined exposure during
childhood and adult years averaged over a 70-year lifetime.
Pregnant and nursing women may be more susceptible to the toxic effects of chemicals due
to the demands placed on their physiology by fetuses or nursing infants. For example, a
woman’s iron reserves may be depleted and this depletion of iron may facilitate absorption
of toxic metals such as cadmium. People attempting conception may be susceptible to the
toxic effects of certain chemicals, such as organochlorine pesticides which have been shown
to affect sperm production and motility (Parsons Engineering Science 1995a, Parsons 2003,
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and references therein). Elderly people may have increased susceptibility due to decreased
function of detoxification and excretory processes, compromised bone integrity, declining
cardiovascular and pulmonary function and generally poor health and inadequate nutrition.
This risk assessment takes the increased sensitivity of these subpopulations into account by
using toxicity values (derived by the USEPA or the DTSC) that have been adjusted to be
protective of sensitive subpopulations.

2.3

EXPOSURE PATHWAYS

This section summarizes the potential pathways via which humans could be exposed to the
chemicals in recycled water. Recycled water has been proposed for direct and indirect
discharge to the Russian River and for several reuse options, including urban and agricultural
irrigation, and recharge of the Geyser’s geothermal steamfield. It may be stored in ponds,
reservoirs or basins or directed through created wetlands. The potential exposure pathways
that may result from these Program components are discussed in the following paragraphs.
Direct and Indirect Discharges to the Russian River
Effluent is currently discharged to the Russian River via outfalls on creeks in the Laguna de
Santa Rosa. The IRWP is evaluating an additional direct discharge component that would
release recycled water from a new outfall on the Russian River between Healdsburg and
Mirabel. A possible exposure pathway from direct discharge into the Russian River includes
movement of surface water to groundwater where it could theoretically reach a water supply
well or other intake (private or municipal). Domestic use of water from the well could
expose people to chemicals or microorganisms in recycled water via inhalation, dermal
absorption, or ingestion. People could also be exposed to chemicals in discharges when they
eat fish that have been caught in the Russian River (for chemicals that bioaccumulate) or
when they use the river for recreation (e.g., via dermal contact and incidental water ingestion
during swimming).
The IRWP is also evaluating three indirect discharge options—percolation ponds, infiltration
basins, and injection wells. The three indirect discharge options would release recycled water
by first discharging it into groundwater through infiltration, and then, from the groundwater
it would discharge to the river. Possible exposure pathways that could result from an
indirect discharge include movement of recycled water via groundwater to a domestic well
where it may be used as a domestic water supply and movement of recycled water via
groundwater to a nearby waterway (e.g., Russian River). Thus, the domestic water supply
and fish consumption pathways are theoretically complete for the indirect discharge options.
Percolation ponds would be narrow and long in shape (approximately 1,000 feet wide) to
reduce groundwater mounding, and would run parallel to the Russian River or Dry Creek.
Infiltration basins would have a smaller surface area and be deeper than percolation ponds.
Specific locations of percolation ponds and infiltration basins have not been identified.
However, in general the areas encompassing the Middle Reach Russian River (from
Healdsburg to Windsor), the Alexander Valley along the river between Geyserville and
Cloverdale, and portions of the Dry Creek Valley appear to be the most appropriate for
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development of these facilities. These are areas of suitable soils and underlying geologic
formations where there are low densities of existing wells that could be affected by
groundwater infiltration.
Injection wells would be constructed to inject recycled water directly into groundwater, from
which it would infiltrate to an adjacent waterway. The injection wells would be spaced
between 150 and 250 feet apart in a well field. Specific locations for injection well facilities
have not been identified. However, like the other Indirect Discharge options, the areas that
would be most appropriate encompass the Middle Reach Russian River (from Healdsburg to
Windsor), the Alexander Valley along the river between Geyserville and Cloverdale, and
portions of the Dry Creek Valley. These areas have sizable areas of suitable soils and
underlying geologic formations, and there are low densities of existing wells that could be
affected by groundwater infiltration.
Urban and Agricultural Irrigation
The existing water reclamation system distributes recycled water to approximately 6,400
acres of irrigated land (personal communication, Randy Piazza, June 2002). Both
agricultural and urban irrigation sites are included in the system, although most are
agricultural. During the irrigation season, typically from April through October, recycled
water comes directly from the Laguna Plant, supplemented by water stored in ponds. A
Winter Irrigation Program can be implemented when weather during the winter season is
dry, and less water than expected can be discharged to the Laguna.
The Urban Irrigation component of the IRWP would provide recycled water from the Laguna
Plant to urban irrigators as a replacement for either potable City-supplied water or well water
used for irrigating turf and landscaped areas. Currently, most urban irrigation with recycled
water within the Program Area occurs within the City of Rohnert Park and at Sonoma State
University. Within Santa Rosa, irrigation would focus on recycled water use for existing
irrigated areas such as the Fairgrounds, Bennett Valley, Fountaingrove and Country Club
golf courses, as well as numerous parks and playgrounds throughout the city. In addition,
urban irrigation would expand from the existing Rohnert Park urban irrigation system to
additional users in both Rohnert Park and Cotati. Replacement of potable water with
recycled water potentially could expose people using these facilities to chemicals or
microorganisms in recycled water via inhalation, dermal absorption, or inadvertent ingestion
of spray irrigation.
The Agricultural Irrigation component of the IRWP would provide recycled water from
the Laguna Plant to agricultural lands in the Alexander Valley, Dry Creek Valley, and
Russian River Valley and an area east of Rohnert Park. Approximately 57,200 acres of
suitable agricultural land are located in these four areas. Most of the land in the
Alexander, Dry Creek and Russian River Valleys is currently used for viticulture or is
wooded grassland. The area east of Rohnert Park is used for vegetable crops and
wholesale nurseries; although recent trends suggest that the long-term crop makeup will
most likely consist of wine grape production (viticulture). Most irrigation water in these
areas appears to come from groundwater wells. Replacement of groundwater with
recycled water potentially could expose people using these facilities to chemicals or
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microorganisms in recycled water via inhalation, dermal absorption, or inadvertent
ingestion of spray irrigation.
Surface Storage and Created Wetlands
Storage facilities are needed to store recycled water that is produced during the winter,
for use during summer for irrigation. Ponds or reservoirs could be constructed either by
berming on level sites, or in hillside areas, by damming a natural drainage or valley by
means of an earth filled embankment dam. Specific locations for storage facilities have
not been determined. However, locations would be selected near the end use (e.g., in the
Santa Rosa Plain or east of Santa Rosa for urban irrigation). Reservoir properties and
ponds would be fenced. Because of the remote siting of the reservoirs and the limited
access, the public would not be directly exposed (e.g., via dermal contact) to surface
water in the reservoirs and ponds.
There is a small potential for water to migrate from the reservoirs or ponds to groundwater
via infiltration and into nearby domestic water supplies. Domestic use of water could expose
people to chemicals or microorganisms in recycled water via inhalation, dermal absorption,
or ingestion. The amount of recycled water that reaches nearby wells, if any, depends upon
the rate of infiltration, other local hydrogeologic conditions, and the pumping rates of the
domestic wells. The quality of the water that reaches the domestic wells depends upon the
initial quality of the recycled water and groundwater, the dilution of the recycled water with
groundwater, and any natural degradation or filtration processes that might occur as water
moves through the aquifer. Thus, the domestic water supply pathway is potentially complete
for these IRWP components but because the surface storage sites have not been selected,
dilution, filtration and other mitigating factors that might reduce exposures cannot be
quantified.
Created wetlands may be constructed in association with some reservoirs or ponds
(including percolation ponds) for purposes of habitat enhancement. The wetlands could
include marsh or open water as well as riparian or upland habitat that could support a
variety of plant species valuable to wildlife and ecosystem functions. Locations for these
created wetlands have not been determined, and the wetlands could be of a variety of
sizes and types. Interpretive trails and viewing points could also be provided at created
wetlands. Although the created wetlands would be open to the public, site designs would
limit contact with recycled water (e.g., via dermal exposure) and the wetlands would not
produce any significant exposure pathways.
Geysers Steamfield Expansion
Additional injection wells would be provided at the Geysers steamfield through conversion
of existing steam extraction wells from production to recharge, or by construction of new
injection wells. Construction of seven new injection wells would be required in addition to
conversion of six existing wells. In addition to the new and converted wells, approximately
37,000 lineal feet of new aboveground pipeline within the Geysers steamfield would be
required to convey recycled water to the wells. Because the piping and storage of recycled
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water for this component is a closed system and because the water is injected at great depth,
the geysers expansion would not present any significant exposure pathways.
Summary of Exposure Pathways
Four potentially complete exposure pathways have been identified for direct and indirect
discharges, for urban and agricultural irrigation, and for surface storage of recycled (Table
2.3-1 and Figure 2.3-1). The potential exposure pathways include domestic water supply,
fish consumption, recreational use and irrigation. The domestic water supply, recreational
use and fish consumption pathways would include dilution of recycled water with surface
water or groundwater between the release point (e.g., Russian River discharge, reservoir
leakage) and the exposure point (e.g., domestic water use, recreational water use). For
purposes of screening, however, no dilution or other mitigating factors were considered in
the risk assessment. The fish consumption pathway is evaluated only for chemicals that
bioaccumulate.

Table 2.3-1
Summary of Potentially Complete Exposure Pathways
Pathway
Domestic Water Supply

Fish Consumption
Recreational Use

Irrigation

2.4

Comments
Potentially complete pathway for direct and indirect discharges to the Russian
River and for surface water storage components; Russian River flows will
dilute discharge and reverse osmosis will remove constituents; Groundwater
will dilute discharge; Exposure routes include dermal contact, inhalation and
ingestion during domestic use.
Potentially complete pathway for direct and indirect discharges to the Russian
River for chemicals that bioaccumulate.
Potentially complete pathway for direct and indirect discharges to the Russian
River; Russian River flows will dilute both direct and indirect discharges and
reverse osmosis could remove constituents; Groundwater will dilute indirect
discharge; Direct discharge occurs during portion of year when swimming and
wading uses are low; Clothing (e.g., boots or hip waders) limits direct exposure
by fishers; Exposure routes are dermal contact and incidental ingestion, both of
which would be at much lower rates than those in the domestic water supply
pathway.
Potentially complete pathway for urban and agricultural irrigation; Ingestion
discouraged by State-mandated posting of warning signs; Exposure routes are
dermal contact and inhalation, which would be at lower rates than those in the
domestic water supply pathway.

TOXICITY ASSESSMENT

This section summarizes toxicity information for chemicals listed in Table 2.1-1 that
increased in concentration, that were not detected previously, or that previously triggered a
significant impact in the risk assessment prepared for the Long-Term Project (Parsons 1997).
The chemicals include nitrate and nitrite, which previously triggered a significant impact and
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have subsequently decreased in concentration; endosulfan, which increased in concentration;
and MTBE and naphthalene, which were not detected previously. Although they did not
trigger a significant impact in the Long-Term Project, trihalomethanes
(bromodichloromethane, chloroform, and dibromochloromethane) and ammonia are also
discussed because their concentrations have declined greatly due to the replacement of
chlorine disinfection with ultraviolet disinfection in September 1998 and the introduction of
nitrification and denitrification. Toxicity information is summarized in Table 2.4-1. Unless
otherwise indicated, the information in this section was obtained from the National Library
of Medicine’s Hazardous Substances Database (HSDB) and the USEPA’s Integrated Risk
Information System (IRIS) (USEPA 2003a,b). Both are available on the National Library of
Medicine’s data network system (TOXNET, http://toxnet.nlm.nih.gov/).
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One widely held view among toxicologists is that toxic chemicals produce adverse human
health effects only when an individual’s exposure (via inhalation, ingestion, or dermal
contact) exceeds some threshold level. The threshold level is expressed as a chemical dose.
The chemical dose at the threshold level is the amount of chemical below which no effect is
observed in the exposed individual. Only when the chemical dose exceeds the threshold are
adverse health effects expected. Toxicity values information is expressed differently for the
carcinogenic and non-carcinogenic health effects as discussed in the following paragraphs.
Toxicity Values for Noncarcinogens
Toxicity values for noncarcinogens are based on toxicological information that has been
derived from either animal or human studies. Chemical exposures in these studies may be
acute (a brief exposure of a few minutes to a few days), subchronic (a few weeks to months),
or chronic (usually includes at least a tenth of the life span of a species, generally six months
or more). Chronic exposures generally have the lowest thresholds and are most commonly
used to derive toxicity values such as chemical reference doses (RfD) for ingestion or dermal
pathways, or reference concentrations (RfC) for inhalation pathways. RfDs are expressed as
the weight of chemical ingested or absorbed through the skin per kilogram of body weight of
the exposed individual per day (e.g., milligrams/kilogram/day or mg/kg/day). RfCs are
expressed as the weight of a chemical per volume of air (e.g., milligram/cubic meter or
mg/m3).

Table 2.4-1
Potential Health Effects of Target Chemicals(1)
Chemical
Inorganics

Target of Potential Health Effects

ammonia

Eye irritant and respiratory system
Screening values in this risk assessment based on odor / taste
thresholds, which are lower than toxicity threshold

nitrate

Methemoglobinemia (blue baby syndrome)
RfD based on methemoglobenemia in infants

nitrite

Methemoglobinemia (blue baby syndrome)
RfD based on methemoglobenemia in infants

Volatile Organics
chloroform

Cancer (USEPA Group B2), central nervous system, liver, kidneys
RfD based on cyst formation in dogs

Methyl tert-butyl ether (MTBE)

Liver, kidneys
RfD based on reduced liver and kidney weights and kidney lesions
in rats

naphthalene

Central nervous system
RfD based on reduced body weight in male rats

Chemical
Pesticides

Target of Potential Health Effects
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Table 2.4-1
Potential Health Effects of Target Chemicals(1)
Chemical

Target of Potential Health Effects

endosulfan

Central nervous system
RfD based on reduced body weight and blood vessel aneurysms in
rats

(1) Some of the health effects listed in this table occur only after exposure to elevated chemical concentrations.
Reference doses (RfDs) are generally derived from chronic studies that examine health effects which occur at
lower concentrations. A discussion of the health effects upon which the RfDs and RfCs are based is presented in
Appendix B.

RfDs and RfCs are estimates of the daily intake level or air concentration of a chemical
below which adverse health effects are not expected. They incorporate a margin of safety
(called an uncertainty factor) and have been calculated by the USEPA to protect the most
sensitive members of the population. They are derived from the experimentally determined
no-observed-adverse-effect level (NOAEL) or the lowest-observed-adverse-effect-level
(LOAEL). The NOAEL is a dose in a toxicity test that does not produce an observable
adverse effect. The LOAEL is the lowest dose in a toxicity test that produces an observable
adverse effect. The uncertainty factor (usually a number between 1 and 1,000) accounts for
intraspecies and interspecies variations, for limited or incomplete data, for evaluating the
significance of adverse effects, and for sensitive human subpopulations. In practice, an
experimentally derived NOAEL or LOAEL is divided by the uncertainty factor to determine
the RfD or RfC. RfDs and RfCs are therefore always equal to or less than the experimentally
obtained threshold dose or concentration.
The RfDs and RfCs used in this risk assessment have been derived by the USEPA or the
DTSC. An RfD is given for each chemical where information is available. An RfC is given
for those organic chemicals that meet criteria for volatile organics set by the USEPA
(USEPA 1995). For some volatile chemicals, an RfC is not available, in which case the RfD
(adjusted for weight and inhalation rates) was used, as recommended by the DTSC.
Toxicity Values for Carcinogens
Toxicity values for carcinogens are based on available toxicological information that has
been derived from either animal or human studies. The DTSC and USEPA consider the
weight-of-evidence that a chemical is a carcinogen when developing toxicity values for
carcinogens. The weight-of-evidence classification is an objective assessment of each
chemical that determines the level or strength of evidence that a substance is a human or
animal carcinogen. The USEPA’s 1986 Guidelines for Carcinogen Risk Assessment created
a five category (A-E) system for classifying carcinogens (Table 2.4-3). The USEPA
proposed new guidelines in 1996 that replace this classification system with one that
describes the potential carcinogenicity of a compound as “known/likely, cannot be
determined, or not likely” (USEPA 1986, 1996). Slope factors or unit risks have generally
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been calculated for chemicals in Groups A, B1, and B2 and some of the chemicals in Group
C - most of which would be categorized in the new system as known/likely carcinogens.
The slope factor is an upper estimate of the probability of a response (the initiation or
promotion of cancer) per unit intake of a chemical over a person’s lifetime. For the
inhalation route, the USEPA does not provide a slope factor, but rather expresses the risk in
terms of a unit risk. A slope factor is given for each chemical where information is available.
A unit risk is given for those organic chemicals that meet criteria for volatile organics set by
the USEPA (USEPA 1995). Slope factors are expressed as the inverse of the dose
[(mg/kg/day)-1]. The units for the unit risk are risk per 1 microgram/cubic meter, that is, the
risk associated with an air concentration of 1 microgram/cubic meter (assuming a 70 kg adult
breathes 20 cubic meters/day). Most slope factors and unit risks used in this report were
derived by the USEPA. In some cases the DTSC has derived slope factors or unit risks that
differ from those derived by the USEPA. The DTSC values have been used in deriving the
“no significant risk levels” under the State’s Safe Drinking Water and Toxic Enforcement
Act of 1986 and the State drinking water Maximum Contaminant Levels (MCLs). DTSC
values are used when they differ from the USEPA values.

Table 2.4-2
USEPA Weight-of-Evidence Cancer Classification
Group

Definition

A

Known human carcinogen based on sufficient evidence from epidemiological or other
human evidence studies

B1

Probable human carcinogen based on limited evidence of carcinogenicity in humans

B2

Probable human carcinogen based on sufficient evidence in animals and inadequate or no
data in humans

C

Possible human carcinogen based on limited evidence of carcinogenicity in animals in the
absence of human data

D

Not classifiable as to human carcinogenicity based on lack of data or inadequate evidence
of carcinogenicity from animal data

E

No evidence of carcinogenicity from at least two reliable tests in different species of
laboratory animals

Summary of Toxicity Assessment
Table 2.4-3 summarizes the toxicity values (RfDs, RfCs, slope factors, and unit risks) for the
chemicals listed in Table 2.1-1. Brief descriptions of the data on which the RfDs, RfCs, and
slope factors are based are presented in Appendix B. To conduct the risk characterization,
one additional set of values is needed, the chemical-specific dermal permeability coefficient
from water (Kp). These values are used to account for uptake of chemicals that may occur
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through the skin and were calculated as described by the USEPA (USEPA, 2001). They are
also listed in Table 2.4-3.

Table 2.4-3
Summary of Toxicity Assessment Values

Chemical
Inorganics
ammonia
nitrate
nitrite
Volatile Organics
chloroform
Methyl tert-butyl ether
(MTBE)
naphthalene
Pesticides
endosulfan II
RfD
RfC
SFo
UR
Kp

(1)

(2)

(3)
(4)

(5)
(6)

EPA
Cancer
Class(1)

B2

RfD
mg/kg/day

RfC
mg/m3

— (2)
1.6
0.1

— (2)

0.01
3.0

SFo
(mg/kg/day)-1

UR
(µg/m3)-1

Kp
cm/hr

0.031(3)
0.0018 (5)

0.0000053(4)
0.00000026

0.0068
0.0033

(5)

C

0.02

0.003

0.006

(6)

0.046
0.002

Reference dose
Reference concentration
Cancer slope factor, oral
Cancer unit risk, inhalation
Dermal permeability coefficient from water
Shading in the columns that list the toxicity values indicates that the toxicity value is not applicable to the
chemical (i.e., chemical is not a carcinogen, inhalation or dermal absorption are not significant routes of
uptake).
Classifications are based on the USEPA Guidelines for Carcinogen Risk Assessment (USEPA 1986). Shaded
boxes indicate that compounds are not classified as carcinogens or have not been evaluated. The 1996
Proposed Guidelines for Carcinogen Risk Assessment no longer use the A-E classification system (USEPA
1996). According to the proposed guidelines, the human carcinogenic potential of naphthalene via the oral or
inhalation routes "cannot be determined" at this time based on human and animal data; chloroform is likely to
be carcinogenic to humans by all routes of exposure under high-exposure conditions that lead to cytotoxicity
and regenerative hyperplasia in susceptible tissues; chloroform is not likely to be carcinogenic to humans by
any route of exposure under exposure conditions that do not cause cytotoxicity and cell regeneration.
Due to its low toxicity, ammonia was evaluated by comparing water concentrations to the taste and odor
thresholds as proposed by the World Health Organization (WHO 2002). Odor threshold = 1.5 mg/L; taste
threshold 35 mg/L.
DTSC value (DTSC 2003). The USEPA’s IRIS database states that a dose of 0.01 mg/kg/day (equal to the
RfD) can be considered protective against cancer risk.
DTSC value. The USEPA cancer risk from chloroform inhalation was developed in 1987 and does not
incorporate newer data or the 1996 or 1999 USEPA draft cancer assessment guidelines. USEPA is currently
working to revise the assessment for inhalation exposure.
DTSC value. The USEPA has not developed cancer risk values for MTBE.
A unit risk estimate for naphthalene was not derived by the USEPA because of the weakness of the evidence
(observations of predominant benign respiratory tumors in mice at high dose only) that naphthalene may be
carcinogenic in humans.

MAY 16, 2003

PARSONS

APPENDIX I.1-18

INCREMENTAL RECYCLED WATER PROGRAM
APPENDIX I.1 - HEALTH RISK ASSESSMENT UPDATE FOR CHEMICALS AND
MICROORGANISMS IN RECYCLED WATER

2.5

RISK CHARACTERIZATION

Theoretical cancer risks and other health hazards were evaluated quantitatively for the
chemicals listed in Table 2.4-1 using exposure parameters associated with the domestic water
supply pathway described in Section 2.3 and the toxicity values presented in Section 2.4. For
screening purposes it was assumed that undiluted recycled water could reach a domestic
water supply (e.g., private well) and be used for drinking water and other common household
uses. However, see Section 2.6, Uncertainty, for a discussion of how biological, chemical
and physical processes (e.g., dilution) would affect the conclusions based on this assumption.
Additional environmental fate information for the chemicals is provided in Appendix A.
Calculation of Hazard Quotients
The human health hazard associated with exposure to noncarcinogens is expressed as a
hazard quotient. The hazard quotient is the ratio of the estimated dose from exposure to the
RfD or RfC. A hazard quotient of less than 1.0 indicates that the chemical is not expected to
produce an adverse health effect. Hazard quotients based on maximum detected values are
summarized in Table 2.5-1.
The equations used to calculate the hazard quotients for this risk assessment have been
derived by the DTSC (DTSC 1994). They are included in Appendix C. These equations
have been simplified by the DTSC by incorporating default values to achieve a reasonable
maximum estimation of exposure in a residential setting. There are different default values
for children and adults and also for different exposure scenarios (i.e., residential and
industrial). The water pathway considered in this screening assessment is a summation of
ingestion exposure, inhalation of volatile organics from water released indoors, and dermal
exposure. The equations are therefore different for volatile and nonvolatile chemicals. The
hazard quotients are calculated for the first 6 years of childhood. The default values are such
that if the hazard quotient is not exceeded for the first 6 years of childhood, it will not be
exceeded for any other age. These equations do not include exposure from ingestion of
aquatic organisms in surface water.
Calculation of Incremental Lifetime Cancer Risk
The theoretical human health risk associated with exposure to carcinogenic chemicals is
expressed as an incremental lifetime cancer risk (ILCR). The ILCR is a theoretical
probability, such as one in a million (1 x 10-6) or one in ten thousand (1 x 10-4), of developing
cancer over a lifetime as a result of exposure to the potential carcinogen. In general, ILCRs
greater than 1 x 10-6 to 1 x 10-5 are considered by the State of California to pose a significant
threat to human health (Title 22, California Code of Regulations, §12703; DTSC 1994). In
addition, when two or more potential carcinogens are present their ILCRs are added together.
If the summed ILCR is less than 1 x 10-6, the combined effect of the chemicals would not be
expected to pose a significant human health risk. ILCRs based on maximum detected values
are summarized in Table 2.5-1.
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Table 2.5-1
Summary of Hazard Quotients and Incremental Lifetime Cancer Risks Based
on Maximum Detected Values (1)
Chemical
Inorganics
ammonia
nitrate
nitrite
Volatile Organics

Maximum
Hazard Quotient

Maximum
ILCR

8.0 / 0.34 (2)
0.62
1.47

chloroform

0.32

3.0 x 10-6

Methyl tert-butyl ether (MTBE)

<0.001

9.7 x 10-8

naphthalene

0.58

Pesticides
endosulfan II

<0.001

(1) Values in bold text indicate a hazard index that exceeds the screening value of 1.0 or an ILCR that exceeds the
screening value of 1.0 x 10-6.
Shading in the “Hazard Quotient” column indicates that no reference doses were available for the chemical.
Shading in the “ILCR” column indicates that the chemical is not a carcinogen or that no slope factor was
available.
(2) Based on comparison to WHO odor / taste thresholds.

The screening equations used to calculate the ILCRs for this risk assessment have been
derived by the DTSC (DTSC 1994). They are included in Appendix C. As with the
assessment of noncarcinogenic effects, these equations have been simplified by the DTSC by
incorporating default values to achieve a reasonable maximum estimation of exposure in a
residential setting. The domestic water supply pathway considered in this screening
assessment is a summation of ingestion exposure, inhalation of volatile organics from water
released indoors (e.g., volatilization during showering, use of dishwasher, flushing of toilet),
and dermal exposure. The equations therefore differ for volatile and nonvolatile chemicals.
The equations estimate the ILCR for a combined exposure duration of 6 years as a child and
24 years as an adult. The equations do not account for exposure via fish consumption.
Quantitative Characterization of Noncarcinogenic Effects
The screen for noncarcinogenic effects used maximum reported concentrations and thus
generated maximum hazard quotients, which describe a worst-case scenario. Only ammonia
and nitrite have maximum hazard quotients greater than 1.0. The mean hazard quotients
provide more representative estimates of the potential hazard associated with exposure to
chemicals in recycled water. All hazard quotients based on mean concentrations are less
than 1.0 (Table 2.5-2).
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When two or more chemicals manifest the same toxic effect(s) or target the same organ(s), it
may be appropriate to sum their hazard quotients to assess their combined effects. This sum
is called a “hazard index.” If the hazard index is less that 1.0, the combined effect of the
chemicals is not expected to produce an adverse health effect. Among the chemicals in Table
2.5-1, nitrate and nitrite have similar effects and their combined maximum hazardous
quotients yield a hazard index greater than 1.0; their combined mean hazard quotients yield
a hazard index that is less than 1.0. No other combination of chemicals with similar effects
yields a hazard index greater than 1.0.

Table 2.5-2
Mean Hazard Quotients for Target Chemicals(1)
Chemical
ammonia

(1)

Maximum Mean
Hazard Hazard
Quotient Quotient

Basis for RfD

8.0 / 0.34 0.4 / 0.02 Eye irritant and respiratory system;
There is no RfD for ammonia, therefore the hazard quotient was
based on odor / taste thresholds in humans

nitrate

0.62

0.29

Methemoglobinemia;
RfD based on methemoglobinemia in infants

nitrite

1.47

0.11

Methemoglobinemia;
RfD based on methemoglobinemia in infants

Values in bold text indicate a hazard index that exceeds the screening value of 1.0.

Quantitative Characterization of Carcinogenic Effects
The screen for carcinogenic effects used maximum reported values and thus generated
maximum ILCRs, which represent a worst-case scenario. Only chloroform has a maximum
ILCR greater than 1 x 10-6. Mean ILCRs provide more representative estimates of the
potential risk associated with exposure to undiluted recycled water as it is discharged from
the Laguna Plant. Mean ILCRs are less than 1 x 10-6. Table 2.5-3 lists the ILCRs associated
with the mean chemical concentrations, the weight-of-evidence classification, and target
organs of the potential carcinogens.
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Table 2.5-3
Summary of the Incremental Lifetime Cancer Risks(1)

Chemical

Maximum
ILCR

Mean
ILCR

chloroform

3.3 x 10-5

8.3 x 10-8

-8

-8

methyl tert-butyl ether

9.7 x 10

5.0 x 10

EPA
Cancer
Class

Target Organ(s)(2)

B2

kidney

N/A

kidney, lymph, testes

N/A – not available
(1)
Values in bold text indicate an excess cancer risk that exceeds the screening value of 1.0 x 10-6.
(2)
Target organ in test species identified by the USEPA or DTSC as basis for cancer slope factor or unit risk.

Chemical-Specific Characterizations
Ammonia
Ammonia has a low toxicity and can be detected by taste or smell at concentrations
much lower than those that are considered harmful. Therefore, taste and odor
thresholds were used to evaluate the concentration of ammonia in recycled water.
The maximum hazard quotient for ammonia based on odor is greater than 1.0 while
the hazard quotient based on taste is less than 1.0. Hazard quotients based on average
ammonia concentrations are less than 1.0 for both the taste and odor thresholds.
Ammonia concentrations have decreased in the Laguna Plant’s effluent since the
treatment process was upgraded to include nitrification and denitrification (Table 2.11). Prior to the upgrade, the maximum ammonia concentration yielded a hazard
quotient of 2.575 based on the taste threshold in humans (Parsons 1997).
Dilution of recycled water with surface water or groundwater upon release, and
uptake of ammonia by terrestrial and aquatic plants would further reduce ammonia
levels. Ammonia would not present an unacceptable human health hazard and would
not be detectable by taste or smell after a relatively small amount of dilution with
groundwater or surface water.
Nitrate and Nitrite
Nitrate toxicity is due primarily to its conversion to nitrite in the body, which
oxidizes the Fe(+2) form of iron in hemoglobin to the Fe(+3) state. The resulting
form of hemoglobin, called methemoglobin, does not bind oxygen, resulting in
reduced oxygen transport from lungs to tissues. Low levels of methemoglobin occur
in normal individuals, with typical values usually ranging from 0.5 to 2.0% of total
hemoglobin. These levels occur because nitrate is a normal component of the human
diet. Over 85% of nitrate intake (or more for vegetarians) comes from the natural
nitrate content of vegetables such as beets, celery, lettuce and spinach.
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Due to the large excess capacity of blood to carry oxygen, levels of methemoglobin
of up to around 10% are not associated with any significant clinical signs.
Concentrations above 10% may cause a bluish color to skin and lips (cyanosis). Most
cases of infant methemoglobinemia are associated with exposure to nitrate in
drinking water used to prepare infants' formula at levels greater than 20 mg/L of
nitrate-nitrogen (USEPA 2003b). Cases reported at levels of 11 to 20 mg/L nitratenitrogen are usually associated with concomitant exposure to bacteriologically
contaminated water or excess intake of nitrate from other sources.
Clinical studies of healthy babies administered controlled doses of nitrate have
reported no clinical signs of methemoglobinemia for infants who received water
containing up to 34.5 mg/L nitrate-nitrogen. Methemoglobin levels in these infants
ranged from about 1% to 3%. Several epidemiological studies of infants exhibiting
cyanosis due to methemoglobinemia have reported that no symptoms occurred at
concentrations less than 10 mg/L nitrate-nitrogen. A small number of cases (less than
2% of the total) has been reported for water containing 11 to 20 mg/L nitratenitrogen, although the diagnosis of methemoglobinemia was considered questionable
in some of these cases. Many of the wells in these studies, which were often shallow
with inadequate protection from surface water, contained coliform bacteria, which
may have been a complicating factor.
The maximum hazard quotients for nitrate and nitrite are greater than 1.0 while the
mean hazard quotients are less than 1.0 (Table 2.5-2). Because nitrate and nitrite
induce the same adverse health effect, methemoglobinemia in infants, it is
appropriate to sum the hazard quotients for nitrate and nitrite. The combined
maximum hazard index for nitrate and nitrite is 2.09 while the combined mean hazard
index is 0.40.
Dilution of recycled water with surface water or groundwater upon release, and
uptake of nitrate and nitrite by terrestrial and aquatic plants would reduce their
concentrations to levels that would not present an unacceptable health hazard in most
circumstances. In addition, average concentrations might be more representative of
the nitrate and nitrite levels that would be present after storage in reservoirs. Mean
concentrations of nitrite (0.18 mg/L) and nitrate (7.3 mg/L) are less than State and
federal drinking water standards.
Trihalomethanes
Trihalomethanes are disinfection by-products (DBPs) that form when water
containing naturally occurring organic matter is chlorinated to inactivate diseasecausing microorganisms.
Trihalomethanes include bromodichloromethane,
bromoform, chloroform, and dibromochloromethane. When chlorine disinfection for
tertiary treatment was discontinued at the Laguna Plant, the frequency of detection
and the concentrations of trihalomethanes decreased in the treatment plant’s effluent
(Table 2.1-1). Only chloroform has been detected in effluent since September 1998.
Chloroform is still produced because some chlorine disinfection with hypochlorite
(the active chemical in bleach) is used at the headworks for odor control and a
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chlorine residual is maintained in water pipelines. The average concentration of
chloroform (0.0011 mg/L) in the Laguna Plant’s effluent is similar to that found in
the drinking water supplied by public water systems in the Program area that use
chlorine for disinfection.
The maximum and average concentrations of trihalomethanes in undiluted effluent
are well below the drinking water standard of 0.080 mg/L. The maximum
concentration in undiluted Laguna Plant effluent yields a theoretical ILCR slightly
above one in a million (1 X 10-6) while the average concentration yields a theoretical
ILCR that is less than one in a million. This level of risk is within (or below) the
acceptable cancer risk range (1 X 10-4 to 1 X 10-6) that the EPA considers when
setting drinking water standards (USEPA 1994c). For these reasons, chloroform in
recycled water does not present an unacceptable human health hazard.
MTBE
MTBE was not reported in the dataset that was used to prepare the risk assessment
for the Long-Term Project and was rarely analyzed in any water samples prior to the
late 1990s. MTBE was detected in 3 of 11 samples of the Laguna Plant’s effluent.
The theoretical ILCR based on the maximum detection of MTBE was well below one
in a million (9.7 x 10-8) and the hazard quotient was well below 1.0 (<0.001)
indicating that the concentration of MTBE in recycled water does not present an
unacceptable health hazard based on the hazard quotient or theoretical ILCR criteria.
In addition, both the mean (0.00093 mg/L) and maximum (0.0018 mg/L)
concentrations of MTBE are less than the secondary MCL (0.005 mg/L) for MTBE
based on odor and taste, which was adopted by California in 1999, and the primary
MCL (0.013 mg/L) based on health effects, which was adopted in 2000.
Endosulfan II
The maximum and average concentrations of endosulfan in the Laguna Plant’s
effluent are higher than those used in the risk assessment for the Long-Term Project
(Parsons 1997). The maximum value is eight times higher and the average is three
times higher than reported previously, although the frequency of detection is low (1
of 18 samples). However, both risk assessments concluded that the concentration of
endosulfan in recycled water was less than one-thousandth of the threshold
concentration that might cause adverse health effects. Thus, the recent increase in
endosulfan concentration does present an unacceptable health hazard based on the
hazard quotient criterion.
Naphthalene
Naphthalene was not reported in the dataset that was used to prepare the risk
assessment for the Long-Term Project. In its pure form it is a white solid. It is found
naturally dissolved in fossil fuels (e.g., diesel fuel and gasoline) and is a major
component of moth repellents. It is no longer allowed for pesticide use in California,
although it is still used in some other states. Naphthalene was detected in 1 of 18
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recently collected samples at a maximum concentration of 0.0075 mg/L, which yields
a hazard quotient of 0.58. Thus, the concentration of naphthalene in recycled water
does not present an unacceptable health hazard based on the hazard quotient criterion.
Fish Consumption
Many pollutants concentrate in fish by accumulating in fatty tissues or muscle (the fillet).
Even extremely low concentrations of bioaccumulative pollutants in water or sediments may
result in fish tissue concentrations high enough to pose health risks to fish consumers. Some
contaminants, particularly pesticides, tend to accumulate in the fatty tissues of fish.
Consequently, fish species with a higher fat content, such as carp, bluefish, some species of
salmon, and catfish, may pose greater risks from some contaminants than leaner fish such as
bass, sunfish, and yellow perch. Although exposure to some contaminants may be reduced
by removing the fat, skin, and viscera before eating, other contaminants, such as
methylmercury, accumulate in the fillet, and therefore cannot be removed by trimming. In
addition, some fish are consumed whole, or used whole in the preparation of fish stock for
soups and other foods. Under these conditions the entire burden of bioaccumulative
contaminants contained in the fish would be ingested.
In addition to the risks borne by the general population due to consumption of contaminated
fish, populations eating higher-than-average quantities of fish are at greater risk of having
higher body burdens of contaminants. Those at greatest risk include sport and subsistence
fishers. Within these populations, pregnant women and children may be at greater risk of
incurring adverse effects than other members of the populations, due to their proportionally
higher consumption rates and/or increased susceptibility to adverse health effects.
An assessment of the potential for exposure to chemicals via fish consumption (and other
aquatic organisms) was made for the Long-Term Project by comparing the Laguna Plant
effluent water quality data to USEPA water quality criteria for the ingestion of aquatic
organisms and water; by evaluating data from bioaccumulation/magnification studies
performed in 1991 and 1994 at the Kelly Farm Demonstration Wetland; and by applying the
USEPA’s methodology for fish advisories to data collected for the Toxic Substances
Monitoring Program (TSMP). While three chemicals (arsenic, chloroform and γ-lindane)
exceeded their respective water quality criteria, the risk assessment concluded that available
evidence from all sources (including the Kelly Farm Demonstration Wetland and TSMP
data) indicated that the chemicals did not present an unacceptable risk to human health. The
concentrations of these three chemicals have decreased since the risk assessment for the
Long-Term Project was prepared. Thus, the risk from their current levels would also not
present an unacceptable risk to human health.
The two new chemicals that have been detected—MTBE and naphthalene—have a low
potential to bioaccumulate and the USEPA has not established water quality criteria for them
via the ingestion of aquatic organisms and water. They were not target compounds for the
Kelly Pond or TSMP studies, which looked at specific metals and bioaccumulative
chemicals. Therefore, no additional data have been collected on which to base an updated
evaluation of the hazard associated with consuming fish exposed to recycled water, which is
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unlikely to have increased (based on the recent decline in most detected chemicals in
recycled water).

2.6

UNCERTAINTY

All risk assessment involves the use of assumptions, judgments, and imperfect data to
varying degrees. This results in uncertainty in the final estimates of risk. Uncertainties are
present in virtually each step of the risk assessment process including the selection of
appropriate data, the identification of exposure pathways, the selection of toxicity values, and
the characterization of risk. Some of these uncertainties are inherent in the equations and
values that are contained in guidance documents and information sources recommended by
regulatory agencies. Toxicity values, for example, are often derived from animal data, which
must be extrapolated to a human RfD, RfC, slope factor or unit risk. The equations used to
characterize risk are based on characteristics of the general population (e.g., food and water
intakes, average weights and lifespans). These characteristics may not be appropriate for
some subpopulations. Other sources of uncertainty are related to site-specific information.
For example, there may be uncertainties associated with the completeness of an exposure
pathway or the concentration of a chemical at the potential exposure point. This site-specific
uncertainty, as it relates to the IRWP is discussed below.
Data Quality
Quality control samples (e.g., field blanks, trip blanks and method blanks) were not collected
or made available for most samples. The lack of such controls precludes an accurate
quantitative evaluation of contaminants potentially introduced during sample collection,
transport or analysis. Some chemicals may have been introduced during the sample
collection and analytical processes. The introduction of these chemicals during sampling and
their reporting in the analytical results would result in an overestimation of risk.
Chemicals for which all analyses were below the reporting limit were not included in the
quantitative risk assessment. For chemicals that were detected at least once, non-detects
were included in the sample mean by assigning a value of one-half the reporting limit. The
actual concentration of a chemical that was not detected above the reporting limit may vary
between zero and the reporting limit. The omission of these chemicals would underestimate
risk if the chemical(s) were present at a concentration greater than zero. To account for some
of this risk, reporting limits for this risk assessment were set lower than the drinking water
standard for all chemicals for which an MCL has been promulgated (Merritt Smith
Consulting 1995a, 1995b). Thus, for these chemicals a non-detect would indicate that the
reported value was below the MCL. The use of one-half of the sample reporting limit to
calculate the mean may either under- or over-estimate the risk.
Noncarcinogenic hazards and carcinogenic risks were calculated using DTSC guidance
(DTSC 1994), which states that maximum reported values should be used. This assumption
overestimates risk.

MAY 16, 2003

PARSONS

APPENDIX I.1-26

INCREMENTAL RECYCLED WATER PROGRAM
APPENDIX I.1 - HEALTH RISK ASSESSMENT UPDATE FOR CHEMICALS AND
MICROORGANISMS IN RECYCLED WATER

Exposure Pathway Assessment
Recycled water that is discharged to the Russian River or that moves from reservoirs, ponds,
or basins to groundwater will be diluted by groundwater and/or surface water before it
reaches a potential exposure point. In addition, the chemicals in recycled water will be
subject to volatilization (from surface waters), degradation (biological and chemical) and
adsorption to soils and sediments. The Direct and Indirect Discharge Alternatives also could
include treatment by reverse osmosis before discharge to the Russian River, which would
further reduce concentrations of constituents. Therefore, the health hazards and risks
predicted by the quantitative assessment, which assumes that water reaching a domestic
water intake would consist of 100% recycled water without further reverse osmosis
treatment, overestimate the potential health risks posed by exposure to the recycled water
through the discharge or reuse scenarios of the IRWP.
For domestic wells near the Russian River, the highest percentage of river water has been
predicted to be 35 percent (CH2M Hill et al. 1993). This percentage was predicted to occur
during dry weather conditions for a well 50 feet from the river with an average pumping rate
of 10 gallons per minute (gpm). For municipal wells, the wells may pump river water almost
exclusively under some conditions (e.g., a well located within 100 feet of the river with a
pumping rate of 2,000 gpm). The shortest travel time for groundwater between the river and
a municipal well 100 feet away was predicted to be 2 days. Infiltration basins, percolation
ponds and injection wells would be located in areas that have a low density of water wells
that are used for drinking water. Dilution and extended residence times in groundwater
(before reaching a domestic water intake) would reduce the exposure concentrations and
associated risk.
Volatilization is likely to reduce the mean concentration of volatile organic chemicals in
water released to reservoirs, storage ponds, the Laguna de Santa Rosa and the Russian River.
The use of effluent data to estimate the concentration of volatile organic compounds in
recycled water is likely to overestimate potential health risks from volatile organic
chemicals.
Biological and chemical degradation may reduce the concentration of volatile organic
chemicals in water released to reservoirs, ponds or the Russian River. The use of effluent
data to estimate the concentration of volatile organic chemicals in recycled water stored in
ponds or reservoirs, or released to the Russian River, is therefore likely to overestimate
potential health risks. Reverse osmosis can reduce the concentration of inorganic ions and
many organic chemicals (WEF/AWWA 1998, Asano 1998). Ion removal by reverse osmosis
membranes typically varies from 94% to 99%. In addition, large organic molecules are
highly rejected, and low-molecular-weight organic compounds are often removed, but some
organics, such as phenols, are generally not effectively removed (WEF/AWWA 1998).
Implementation of reverse osmosis for the direct and indirect discharge options would reduce
the concentrations of inorganic ions and many organic compounds.
The risk equations assume that an individual will be exposed to a chemical for 30 years (6
years during childhood and 24 years as an adult) at an unchanging concentration, an
assumption that is useful for screening but which does not accurately describe long-term
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exposure. For example, the assumptions do not account for operations practices at the
Laguna Plant such as the release of water to the Russian River only from 1 October through
14 May. This practice would limit the duration of an individual’s exposure and would result
in varying dilutions of recycled water with surface water.
Toxicity Assessment
Some uncertainty is inherent in the toxicity values used to assess the noncarcinogenic
hazards and carcinogenic risks. These uncertainties, which may lead to either under- or
over-estimation of risk, are compounded by the assumption of dose additivity for multiple
substance exposures (for example in the case of nitrates and nitrites). The assumption of
additivity ignores possible synergisms or antagonisms among chemicals, and assumes similar
mechanisms of action and metabolism. If synergistic effects occur the assumption of
additivity would underestimate risk, while antagonistic effects would result in an
overestimate of risk. Because a margin of safety is built into the toxicity values derived by
the USEPA and the DTSC the toxicity values generally overestimate risk.
Current toxicity values that have been derived by the USEPA and DTSC are based on
chronic effects and endpoints such as cancer (carcinogens), birth defects (teratogens), and
genetic effects (genotoxicity or mutagens) or adverse effects on organ systems such as
kidney and liver damage or neurotoxicity. It has recently been suggested that endocrine
disrupting chemicals (EDCs) or other xenobiotics may cause developmental, reproductive or
other harm to humans at lower concentrations that are not reflected in the current toxicity
values (Parsons Engineering Science 1995a, Parsons 2003 and references therein). RfDs
based specifically on the primary toxic effects of these compounds, such as developmental
and reproductive effects, have not yet been developed by the DTSC and USEPA for most
analytes. Because some of these effects may occur at concentrations lower than those
considered to establish current RfDs, the current toxicity values may underestimate risk for
some chemicals.
Toxicity values for carcinogens are developed using a linearized model and an upper limit of
the 95th-percentile confidence interval. These simplified models do not allow use of
information on the mechanism of action or cellular repair and are likely to overestimate risk.
In addition, a no threshold level (i.e., all concentrations greater than zero are expected to
contribute to some incremental increase in cancer risk) is assumed and all carcinogens are
assumed to be genotoxic (tumor-inducing). However, some chemicals may produce tumors
only after continuous high exposure and may not be carcinogenic at relevant environmental
concentrations. There is also evidence that cancer formation is a multistage process
involving tumor induction (the genotoxic effect) and subsequent tumor promotion (tumor
growth). Some chemicals may be complete carcinogens, that is, capable of both inducing
and promoting tumor formation, whereas other chemicals may either induce or promote
tumor growth, but not both. The model assumptions may therefore, overestimate risk for
chemicals that are not complete carcinogens.
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3.0 RISK FROM MICROORGANISMS
This section presents the human health risk assessment for microorganisms in recycled water
from the Laguna Plant. It addresses the potential human health risks resulting from
discharge of final treated effluent from the treatment plant to surface water and the
subsequent use of surface water as a source of potable water as well as other purposes (e.g.,
irrigation). The risk assessment follows the standard framework used for chemical risk
assessment, which consists of:
•

Microorganisms in Recycled Water

•

Hazard Identification

•

Dose-Response Assessment

•

Exposure Assessment

•

Risk Characterization

3.1

MICROORGANISMS IN LAGUNA PLANT EFFLUENT

Table 3.1-1 presents the data for bacteria and protozoa detected in treated effluent and in the
Russian River (for comparison purposes).
Total coliform is an indicator organism for water quality. The term “indicator organism,” as
used in water microbiology, means a microorganism whose presence is evidence that
pollution (associated with fecal contamination from man or other warm-blooded animals) has
occurred. Indicator organisms may be accompanied by pathogens, but do not necessarily
cause disease themselves (NRC 1977). Indicators have the following general characteristics:
they are absent from unpolluted waters, are present in greater numbers than pathogenic
organisms, have greater survival time than pathogens, and their detection is more reliable and
less time-consuming.
Total coliform ranged from less than 2 up to 240 most probable number (MPN) per 100
milliliters (mL) during the sampling period from December 1997 until April 2002. The
median concentration was less than 2 MPN/100 mL. Total coliform was detected at 280
MPN/100 mL in the one sample taken from Delta Pond of final stored effluent for the LongTerm Project. Delta Pond is an open surface water impoundment. Sheep graze on land
adjacent to the pond and ducks and other waterfowl utilize the pond as a stop-over along the
Pacific flyway. It is not unexpected that total coliform counts would increase in stored
effluent because of the contribution of feces from animals and wildlife. Total coliform was
detected in four samples taken from the Russian River, ranging from 23 to 240 MPN/100
mL.

Table 3.1-1
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Analytical Data for Bacterial and Protozoa Parameters
Sample Type

Date

Total Coliform

Giardia lamblia

Cryptosporidium

(MPN/100 mL)

(Cysts/100 L)

(Oocysts/100 L)

Range: <1.6 – 37
Median: <6.6

Range: <1.6 – 9.6
Median: <6.6

Range: <1 – 13.8
Median: <1

Range: <1 – 2.7
Median: <1

Final Fresh Effluent

Dec 1997 –
April 2002

Range: <2 – 240
Median: <2

Final Fresh Effluent

May 1996 –
Jan 1997

Final Stored Effluent

Nov 1994

280

Russian River Water

Oct – Dec
1994

Range: 23 – 240
Median: 30 (1)

Russian River Water

1993 (2)

MPN = most probable number
< indicates the detection limit
Shaded cells indicate that no data were collected for the organism
(1) Four samples were collected. The results were 23, 30, 220 and 240 MPN/100 mL and thus the median falls
between 30 and 220 MPN/100 mL.
(2) CH2MHill, 1993

The data also include results for two protozoa, Cryptosporidium and Giardia lamblia.
Cryptosporidium oocysts were detected in one of 34 final fresh effluent samples collected
from May 1996 until January 1997. Giardia cysts were detected in four of 34 final fresh
effluent samples. The analyses, which are performed by filtering at least 100 liters of the
water and counting the cysts or oocysts, do not distinguish between those that are viable and
those that are inactivated. The Delta Pond sample of stored final effluent was not analyzed
for these two protozoa. Cryptosporidium (2.7 oocysts/100 mL) and Giardia (13.8 cysts/100
mL) have been detected in Russian River samples (CH2M Hill 1993).
Microorganisms Reported as Not-Detected for the Long-Term Project
Several microorganisms that were analyzed for but not detected were discussed in the risk
assessment for the Long-Term Project (Parsons 1997). These include species of the bacteria
Salmonella, Shigella, and Legionella, and enteric viruses. In addition, data for heterotrophic
bacteria were presented but were not used in risk calculations because of the lack of
appropriate dose-response information for this broad category of bacteria (data on individual
species or genera are needed to identify appropriate dose-response information). No
additional data have been collected on these organisms, but based on the results of continued
monitoring for indicator organisms it is unlikely that their concentrations have increased to
levels that would cause disease.

3.2

HAZARD IDENTIFICATION

Water may contain a wide variety of pathogenic microorganisms. A 1984 comparison of the
microorganisms responsible for causing waterborne disease in the U.S. found bacteria caused
the greatest number of outbreaks and cases of illness, followed by protozoans then viruses.
They also found that the etiological agent had been identified in only half of the outbreaks
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reported (Lippy and Waltrip 1984). The principal types of microorganisms considered in this
risk assessment are those detected in fresh and stored final effluent samples.
Total Coliforms
The coliform group of bacteria is made up of a number of genera including Klebsiella,
Escherichia, Serratia, Erwinia and Enterobacteria. Total coliform bacteria are all gramnegative asporogenous rods and are associated with feces of warm-blooded animals.
Although coliforms are usually considered nonpathogenic, enterotoxigenic and
enteropathogenic variants of Escherichia are responsible for outbreaks of enteritis and
gastroenteritis. Studies in different parts of the world have indicated that E. coli is a
significant cause of bacterial diarrhea, and food and waterborne outbreaks of E. coli-caused
illness have been documented (USEPA 1986).
Giardia lamblia
Giardia lamblia is a flagellated parasitic protozoan. It causes illness by mechanically
damaging the microvilous lining of the upper small intestine. The form of Giardia that
causes the damage is the trophozoite. Trophozoites, shaped somewhat like horseshoe crabs,
live and reproduce in the upper part of the small intestine. As they are excreted, they form
cysts, a dormant stage which is shed with the feces. Stomach acids activate ingested cysts,
releasing new trophozoites into the small intestine. There, the trophozoites act like leaches,
attaching to the intestinal epithelium by means of a suction cup-like structure, the ventral
disc. As the trophozoites grow in the small intestine, they cause epithelial cells lining the
small intestine to slough off. Although the body responds by producing new epithelial cells,
these cells are not mature enough to produce digestive enzymes. This prevents digestion of
food and leads to diarrhea.
Symptoms of giardiasis include, in addition to diarrhea, flatulence and vomiting. The illness
usually continues for about a week, followed by recovery. Patients under stress or with
immune deficiency may continue to be ill for months or even years. Severe giardiasis can
cause dehydration and weight loss from malabsorption of nutrients. In children,
malabsorption of fats and soluble vitamins may slow growth. Because many people can
harbor Giardia without symptoms, asymptomatic carriers may spread the illness to others
(Health & Environment Network 1988).
Cryptosporidium parvum
Cryptosporidium parvum is a coccidian parasitic protozoan. It is an obligate, intracellular
parasite, whose life cycle involves both asexual and sexual multiplication. Infection occurs
as a result of ingestion of an environmentally resistant stage referred to as an oocyst. Its
primary route of transmission from host to host is fecal-oral. When the oocyst, an elliptical
sphere 3 to 5 microns in diameter, is ingested by a compatible new host, the oocyst wall
breaks down, releasing the four sporozoites contained inside. The sporozoites invade the
intestinal epithelial cells of the host, where they undergo stages of asexual and sexual
multiplication, finally producing new oocysts, of which 20 percent develop a single wall
membrane in the host, while the other 80 percent develop environmentally-resistant, two
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layer walls and are excreted into the environment, where they are immediately infective
(AWWA 1988, Sothern 1994).
Symptoms of cryptosporidiosis (the disease caused by Cryptosporidium) in humans appear
within 2 to 12 days of exposure and generally include profuse watery diarrhea lasting for up
to several weeks. Nausea, abdominal cramps and low-grade fever may accompany the
diarrhea. No known drug therapies are effective in treating the disease, but it is self-limiting
in immuno-competent individuals. Individuals suffering from a viral illness, particularly
measles or chicken pox, may be especially vulnerable to infection, as are malnourished
children. The disease can become chronic in immuno-suppressed individuals, for example,
in those who have AIDS or are HIV-positive (Sothern 1994).

3.3

DOSE-RESPONSE ASSESSMENT

The dose-response assessment is the process of characterizing the relation between the dose
of an agent administered or received and the incidence of an adverse health effect in exposed
populations and estimating the incidence of the effect as a function of human exposure to the
agent. In this risk assessment, the dose-response assessment identifies the probability of
infection as a result of exposure to pathogenic microbial agents and, once infected, the
conditional probability that an individual will contract a disease.
Development of disease depends on numerous factors, including the immune status of the
host, age of the host, type, strain, and virulence of the microorganism, and route of infection.
Uncertainties associated with the dose-response information available in the literature
include:
•

Experimentation with healthy individuals as opposed to individuals with poorer
health status (aged, compromised immune system) and therefore greater
susceptibility, and

•

Experimentation with well-characterized strains of pathogens as opposed to
indigenous pathogens (Glicker and Edwards 1991).

In order to assess the hazards from biological agents in drinking water, it is necessary to
know how many viable pathogenic cells are necessary to initiate an infection. Dose-response
experiments for microorganisms of concern in drinking water have been conducted with
human volunteers using bacteria, protozoans, and viruses. In these experiments, volunteers
are typically exposed to dosages of microorganisms that were known to contain certain
average concentrations. Then the resulting number of infected and unaffected individuals
was determined. The number of infected individuals depends on the probability of the
organism’s occurrence in the water and the dose-response curve (Regli et al. 1991). The
results of some of these dose-response studies are summarized below.
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Total Coliforms
8

The number of bacteria required to produce disease is unknown but can range from 1 to 10
per 100 mL or more viable organisms. Total coliform are an indicator of microbial
contamination and are usually not pathogenic in and of themselves. The Maximum
Contaminant Level for total coliform under the National Primary Drinking Water
Regulations is based on the presence/absence of total coliforms in samples, rather than on an
estimated coliform density. Community water treatment systems are required to obtain
routine total coliform samples at intervals during each month with the number of monthly
samples based on the population served. When less than 40 samples per month are required,
no more than one sample per month may be positive for total coliform. When 40 or more
samples per month are required, no more than 5 percent of all monthly samples may be
positive for total coliform (USEPA 1989b). Additionally, under these regulations, filtration
of source water is not required if the total coliform concentration in water prior to
disinfection is equal to or less than 100/100 mL in at least 90 percent of the samples (USEPA
1989b). The numerical criterion is set based on the premise that the number of coliforms in
domestic wastewater far outnumbers the number of pathogenic microorganisms since
coliforms are contributed by the entire population while pathogens are contributed only by
persons with enteric illnesses. The die-off rate of pathogenic bacteria is greater than the
death rate of coliforms outside the intestinal tract, thus, exposure to treatment and residence
in water reduces the number of pathogens relative to coliforms. Therefore, the MCL for
coliforms is considered statistically safe for human consumption because of the
improbability of ingesting pathogenic bacteria.
Giardia lamblia
When the USEPA promulgated the Surface Water Treatment Rule (SWTR), it suggested that
water be treated for Giardia cyst removal with the goal of ensuring high probability that the
population consuming the water would not be subjected to a risk of greater than one infection
of giardiasis per 10,000 people per year (1 x 10-4). This is comparable to other acceptable
microbiological risk levels (USEPA 1989a).
Based on a risk analysis by Rose, et al. (1991), which assumed all cysts found were viable
and infectious to humans, the incidence of infection from Giardia was predicted as a
function of exposure to cyst concentrations in drinking water. Table 3.3-1 indicates the
annual risk of Giardia infection for people consuming water with different concentrations of
Giardia cysts. From the analysis performed by Rose, et al., a concentration of 7.0 x 10-4
cysts/100 L results in a risk of infection of 1 x 10-4.
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Table 3.3-1
Estimated Yearly Risk of Giardia Infections a
Yearly Risk b

Geometric mean cyst concentration per 100 L
-3.5

31.6 infections per 100,000 persons (1 x 10 )

0.002 (2.0 x 10-3)

10 infections per 100,000 persons(1 x 10-4.0)

0.0007 (7.0 x 10-4)

3.2 infections per 100,000 persons(1 x 10-4.5)

0.0002 (2.0 x 10-4)

1 infection per 100,000 persons(1 x 10-5)

0.00007 (7.0 x 10-5)

a
b.

Using the exponential risk assessment model of Rose et al. (1991).
Risk is a probability and is usually expressed in exponential form (1 x 10-4). Expressing it as the number of
infections per population exposed is often easier to understand.

Cryptospordium parvum
Based on a risk analysis by Haas, et al. (1996), which assumed all oocysts found were viable
and infectious to humans, the incidence of infection from Cryptosporidium was predicted as
a function of exposure to oocyst concentrations in drinking water. The oocyst concentration
in water predicted to cause infection was based on a study by DuPont, et al. (1995) that
determined the infectivity of Cryptosporidium in healthy volunteers. From the analysis
performed by Haas, et al., a concentration of 3.0 x 10-3 oocysts/100 L results in a risk of
infection of 1 x 10-4.
Dose-Response Summary
Many of the pathogens present in wastewater are continuing causes of food and waterborne
disease in the United States. Although the information on infectious dose for most pathogens
is limited, it appears that low numbers (less than 50 organisms) of protozoan cysts are
capable of causing infection in a susceptible host. The infective dose of Giardia and
Cryptosporidium by the oral route appears to be as low as between 1 and 10 cysts. Minimum
infectious doses for bacteria are generally higher than those for parasites. Virulence of the
particular type and strain of microorganism and host factors may play a role in determining
the actual number of microorganisms required to cause infection. There appears to be
considerable difference in the virulence of various strains of Cryptosporidium for example
(Teunis et al. 2002). The number of individuals who develop clinical illness will also depend
upon the strain and type of organism as well as host factors such as age and immune status.
If the distribution of pathogens in the water consumed by a human population is known and
dose-response relationships are established, the risk of infection, morbidity, and mortality
can be estimated.

MAY 16, 2003

PARSONS

APPENDIX I.1-34

INCREMENTAL RECYCLED WATER PROGRAM
APPENDIX I.1 - HEALTH RISK ASSESSMENT UPDATE FOR CHEMICALS AND
MICROORGANISMS IN RECYCLED WATER

3.4 EXPOSURE ASSESSMENT
This section presents a characterization of the population potentially impacted by the use of
treated effluent, an evaluation of exposure pathways, following those identified in Figure
2.3-1, and estimates of potential exposure to microorganisms from the treated effluent.
Population of Potentially Exposed Individuals
Characteristics of populations potentially exposed are discussed in Section 2.3 of this
assessment.
Certain population groups are at greater risk of disease from waterborne microorganisms.
The infecting dose of microorganisms and disease development varies with the age and
general health of the host population. Infants and the aged may be particularly susceptible.
Previous exposure to a specific pathogen is important, in that antibodies present in the
intestinal tract, associated with immunity to enteric infection, may prevent infection with a
strain that is generally present in the population, whereas a new strain introduced into the
water supply may present an increased hazard (NRC 1977).
Immunosuppressed individuals are at increased risk of disease from waterborne
microorganisms. These populations include the elderly, those who have AIDS, are HIV
positive, are organ transplant recipients, are undergoing chemotherapy, or have leukemia.
Diseases such as hepatitis may become chronic in these individuals. Among AIDS patients,
for example, cryptosporidiosis is regarded as a leading cause of the chronic diarrhea and
nutrient malabsorption associated with the wasting syndrome that frequently leads to death
(Sothern 1994).
Exposure Pathways
Ingestion is the primary exposure pathway for contact with microorganisms in water.
Although direct ingestion of final fresh or stored effluent does not occur, effluent would be
discharged directly at a new outfall on the Russian River or indirectly via percolation ponds,
infiltration basins or injection wells adjacent to the Russian River or Dry Creek. The
Sonoma County Water Agency’s (SCWA) intakes (caissons) on the Russian River would
probably be several miles downstream from the discharge points, although the locations of
discharge points have not been determined.
The National Primary Drinking Water Regulations (Title 40, Code of Federal Regulations
§141) require that surface water and “groundwater under the direct influence of surface
water” be treated to minimize the risk of disease from pathogenic organisms that may occur
in these waters. Groundwater under the direct influence of surface water is defined as
groundwater with (1) a significant occurrence of insects or other macroorganisms, algae, or
large-diameter pathogens such as Giardia lamblia, or (2) significant and relatively rapid
shifts in water characteristics such as turbidity, temperature, conductivity, or pH which
closely correlate to climatological or surface water conditions. Percolation of water through
soil and/or base materials (e.g., sands and gravels) normally filters out macro- and microorganisms and dampens the magnitude of changes in temperature, turbidity, conductivity and
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pH. The National Primary Drinking Water Regulations and the Surface Water Treatment
Rule require additional treatment (e.g., chlorination or ozonation) of surface water and
groundwater under the direct influence of surface water to minimize the risk of exposure to
pathogens.
Primarily because of changes in turbidity that correlate with turbidity fluctuations in the
Russian River, SCWA’s caisson 5 has been classified as under the direct influence of surface
water under certain conditions (Flugum 1995). A 1993 study of this caisson showed that
turbidity changes in water withdrawn from caisson 5 correlated with turbidity changes in the
Russian River, although the changes in the caisson were at least two orders of magnitude (1 x
10-2) smaller than the changes observed in the Russian River (CH2M Hill 1993). The report
also notes that, in spite of the change in turbidity, the natural filtration system operates well
in removing bacteria (only 11 of 60 samples from caisson 5 contained total coliform at 1 to 9
total coliform count) and that no Giardia were found in collector water. In contrast, all
Russian River samples (62 of 62) were positive for total coliform (16 to 16,000 total
coliform count) and two samples of Russian River water were positive for Giardia during
this time.
Currently, caisson 5 has its own operational controls and is monitored for turbidity. As
turbidity increases, the pump is shut down. None of the other four caissons are classified as
under the direct influence of surface water. It is therefore unlikely that the microorganisms
in recycled water would reach the SCWA’s intakes.
An analysis of the effects of the proposed discharge to the Russian River has reaffirmed that
the natural filtration provided by the riverbed will effectively remove coliform bacteria,
Giardia, Cryptosporidium, and viruses (CH2M Hill 1996). The analysis also concludes that
implementation of a Russian River discharge upstream of the SCWA collectors would not
necessitate additional treatment by the SCWA to comply with the requirements of the
Surface Water Treatment Rule, although further analysis of collectors and additional
sampling for Giardia and Cryptosporidium in the effluent and river may be required by the
California Department of Health Services.
To provide a simple assessment of the potential risk from ingestion of final treated effluent,
this evaluation considers ingestion of final effluent without dilution as the most conservative
exposure pathway that could be quantified.
Additional exposure pathways exist from use of effluent as a source of domestic water.
During showering, aerosolized microorganisms may be inhaled. Use of water containing
microorganisms for irrigating home gardens could result in surface contamination of fruits
and vegetables with microorganisms. Eating prior to washing could result in the ingestion of
microorganisms along with the skin of the produce. Watering gardens could also generate
aerosols that could then be inhaled.
Aerosols can transmit many enteric microorganisms effectively. In fact, the infectious dose
by the aerosol route may be lower than the infectious dose for the ingestion route for some
organisms. The organisms in aerosols can be transmitted by inhalation or the settling of the
organisms onto surfaces with which humans come into contact (USEPA 1986). This
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exposure route may be important in an urban setting if water is used to irrigate public
gardens and lawns.
Recreationists may also be exposed to microorganisms through direct contact with surface
water while fishing, swimming or other water sports because of inadvertent ingestion of
surface water. Ingestion of inadequately cooked fish caught from water containing
pathogens is an indirect exposure pathway for recreationists.
Indirect exposure to pathogenic microbial agents may also occur through person-to-person
contact and other means. For example, giardiasis is a fecal-oral disease and can be spread by
person-to-person contact. Numerous outbreaks of giardiasis have occurred in daycare
centers, and Giardia can also be transmitted through sexual contact. Viral and bacterial
diseases can also be transmitted indirectly by person-to-person contact.
The agricultural use of treated effluent involves some of the same exposure pathways as
domestic use of effluent. As with domestic use of effluent for irrigating home gardens, crop
irrigation could result in surface contamination of agricultural products, leading to other
indirect routes of exposure. Potential routes of exposure include:
•

Inadvertent contact with effluent water during irrigation;

•

Handling soil and raw produce from irrigated areas;

•

Inhaling microorganisms that become airborne (via aerosols, dust, etc.) during and or
after irrigation;

•

Contact with dust raised by strong winds or by plowing or cultivating the soil;

•

Consumption of pathogen-contaminated crops irrigated with effluent.

The potential for exposure through these pathways diminishes over time as environmental
conditions such as heat, sunlight, desiccation, and other microorganisms destroy pathogens
that may be present in areas irrigated with wastewater. Table 3.4-1 summarizes the survival
rates of bacteria, viruses and protozoan cysts in soil and on plants. Because protozoan cysts
are rapidly killed by environmental factors, the public health threat from protozoa in
wastewater-irrigated land is minimal. Bacteria and viruses are of greater concern. Some
bacteria are unique among pathogens in their ability to regrow. Even very small populations
of certain bacteria can rapidly proliferate under the right conditions. Viruses and protozoa
cannot regrow outside their specific host organism(s). Once reduced by treatment, their
populations stay reduced (USEPA 1989c).
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Table 3.4-1
Survival Time of Pathogens in Soil and on Plant Surfaces
Soil
Pathogen

Plants

Absolute
Maximum

Common
Maximum

Absolute
Maximum

Common
Maximum

1 year

2 months

6 months

1 month

Protozoan cysts

6 months

3 months

2 months

1 month

Viruses

10 days

2 days

5 days

2 days

Bacteria
(1)

Source:

USEPA, 1989c

(1) Little if any data are available on the survival time of Giardia lamblia cysts and Cryptosporidium oocysts.

Concentrations of Pathogens in Water
In this risk assessment, it is assumed that the final treated effluent is used directly as a
drinking water source. Exposure point concentrations of the microorganisms detected are
assumed to be equal to the maximum detected concentration in final effluent. However,
because there is no mechanism to determine the viability of Giardia cysts or
Cryptosporidium oocysts in a sample, an assumption of viability must be made considering
wastewater treatment effectiveness. At the Santa Rosa wastewater treatment facility, the
wastewater is disinfected with ultraviolet light, which does not inactivate Giardia but may
provide 99.9% (3 log-units) or more inactivation for Cryptosporidium (Clancy, et al. 2000,
Finch, et al. 2002). The ultraviolet disinfection system at the treatment plant is designed to
deliver a minimum ultraviolet dose of 85 milliJoules/centimeter squared (mJ/cm2) at the
maximum daily flow. Clancy, et al. (2000) have demonstrated that an ultraviolet dose of 40
mJ/cm2 provides a 3 log inactivation of Cryptosporidium oocysts.
Using the maximum Cryptosporidium concentration (9.6 oocysts/100 L) detected in any
sample of effluent, the assumption that all oocysts were initially viable, and an inactivation
rate of 3 log-units by ultraviolet disinfection, the viable Cryptosporidium oocyst
concentration would be no more than 9.6 x 10-3 cysts/100 L. For Giardia, it is assumed that
ultraviolet disinfection does not reduce viability but that only 10 percent of the cysts detected
are viable, as stated by Regli et al. (1991). Thus, the concentration of Giardia would be 3.7
cysts/100 L.
In addition to reducing concentrations of inorganic ions and many organic chemicals (as
noted in Section 2) the semipermeable membranes used in reverse osmosis also exclude
microorganisms and thus reduce the concentrations of pathogens in recycled water (Asano
1998). Several types of reverse osmosis systems have been shown to remove 100% of
Cryptosporidium oocsyts and Giardia cysts (Gagliardo 1998). Implementation of reverse
osmosis for the direct and indirect discharge options would reduce the concentrations of
microorganisms below those used in this risk assessment, which does not consider the effects
of reverse osmosis.
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3.5

RISK CHARACTERIZATION

This section integrates the information from the hazard identification, dose-response
assessment, and exposure assessment to characterize risk.
Total coliform levels have been used for decades as the primary measure of the microbial
quality of drinking water. Coliforms are usually present in water contaminated with human
and animal feces and are often associated with outbreaks of disease. Although total
coliforms are usually not pathogenic themselves, their presence in drinking water indicates
that pathogens may also be present. It is generally accepted that treatment that provides total
coliform-free water will reduce pathogens to minimum levels (USEPA 1989b).
The sewage treatment facility is required to meet wastewater discharge standards as part of
their NPDES permit. This requires them to take daily samples that must be below a
concentration of 23 MPN/100 mL, with monthly medians of <2 MPN/100 mL. Data
available from December 1997 through April 2002 indicates they have met the monthly
requirement for total coliform counts, but had exceedances (maximum of 240 MPN/100 mL)
over the daily limit that would be considered above the margin of error for the coliform test
(+/-50%) (Merritt Smith Consulting 2002). All exceedances were at or below the
concentrations detected in the Russian River upstream of the Laguna de Santa Rosa
discharge. For comparison, samples of Russian River water upstream from the Laguna de
Santa Rosa discharge point that were collected for the Long-Term Project in 1994 were all
positive for total coliform (range 23 MPN to 240 MPN/100 L) and concentrations as high as
16,000 MPN/100 mL have been reported (CH2M Hill 1993).
The estimated maximum concentration of viable Giardia cysts in the final effluent, based on
the analytical data in Table 3.1-1 and 10 percent viability, is 3.7 viable cysts/100 L. The
concentration of Giardia cysts that corresponds to an “acceptable” annual risk of infection of
1 x 10-4, according to the risk analysis of Rose et al. (1991), is 7.0 x 10-4 cysts/100 L when
used as a drinking water supply (see Table 3.3-1). Therefore, the estimated maximum
Giardia concentration in the final effluent exceeds the acceptable average concentration as
defined by Rose, et al. However, dilution of effluent with surface and groundwater and
filtration by soils and underlying base materials would reduce this risk. In addition, Giardia
cysts have been reported in the Russian River (CH2M Hill 1993) at a maximum
concentration of 13.8 cysts/100 L. Assuming all cysts were viable, this is higher than the
viable concentrations calculated for the treatment plant effluent. Reverse osmosis would
effectively remove Giardia cysts and thus further reduce the risk associated with the Direct
and Indirect Discharge Alternatives.
The estimated maximum concentration of viable Cryptosporidium oocysts in the final
effluent, based on the analytical data in Table 3.1-1 and a 99.9 percent disinfection rate, is
9.6 x 10-3 oocysts/100 L. The concentration of Cryptosporidium oocysts that corresponds to
an “acceptable” annual risk of infection of 1 x 10-4, according to the risk analysis of Haas, et
al. (1996), is 3.0 x 10-3 oocysts/100 L. Thus, the concentration of viable oocysts in the
effluent slightly exceeds the infection risk above what is considered acceptable by USEPA
for drinking water. However, dilution of effluent with surface and groundwater and filtration

MAY 16, 2003

PARSONS

APPENDIX I.1-39

INCREMENTAL RECYCLED WATER PROGRAM
APPENDIX I.1 - HEALTH RISK ASSESSMENT UPDATE FOR CHEMICALS AND
MICROORGANISMS IN RECYCLED WATER

by soils and underlying base materials would reduce this risk. In addition, Cryptosporidium
has been detected on two testing dates in surface water samples taken from the Russian River
at Kaiser Beach at a maximum concentration of 2.7 oocysts/100 L. Assuming all oocysts
were viable, this concentration is considerably higher than the viable concentrations
calculated for the treatment plant effluent. Reverse osmosis would effectively remove
Cryptosporidium oocysts and thus further reduce the risk associated with the Direct and
Indirect Discharge Alternatives.
Risk Summary
The analysis of microbiological data collected for this study leads to the conclusion that it is
unlikely that the treated effluent discharged from the treatment system poses a significant
human health risk. However, considering the uncertainty in estimating minimum infectious
doses for some pathogens, it is not possible to accurately assess the risk from direct ingestion
of treated effluent, let alone the risk through pathways other than ingestion. It is known that
waterborne disease occurs as a result of inadequately treated drinking water supplies, and
that outbreaks of waterborne diseases have been attributed to bacterial, viral, and parasitic
microorganisms. The potential disease risk from exposure to the treated effluent depends on
the concentration of the organism in the exposure medium, the virulence of the organism, the
health of the receptor, the extent and duration of exposure and the exposure route. The
exposure pathway that presents the greatest risk of disease is from use of the treated effluent
for potable water without further treatment or dilution. Ingestion of the water would
constitute the largest potential dose of microorganisms present in the treated effluent.
However, other exposure routes, including inhalation of aerosols and contact with irrigated
garden plants and crops would also pose a potential disease risk if pathogenic organisms are
present in the treated effluent. Other factors that enter into the determination of risk include
survival times of the microorganisms in water and soil, further treatment of the water before
its use, and dilution rates.

3.6

UNCERTAINTY

Uncertainties are associated with the collection and analysis of microbial data. Sampling and
analytical procedures may or may not have accurately characterized the organisms present
and their concentrations. In addition, sample size affects the accuracy of both the
identification and quantification of microorganisms. The limited number of samples adds
uncertainty to the absence of certain organisms, such as Shigella and Salmonella, which are
responsible nationwide for over 50 percent of waterborne outbreaks and enteric viruses,
although the low total coliform count tends to corroborate the lack of these pathogenic
bacteria in effluent.
A major uncertainty in the available dose-response data is that human experiments were
performed using healthy adult volunteers. The general population has a lower overall health
status and a greater susceptibility to adverse effects from infection. The development of
clinical illness depends on many factors, including the immune status of the host, age of the
host, virulence of the organism, strain of the organism, and route of infection. Because of
this, the dose required for infection does not correlate with illness for all receptors. In
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addition, dose-response data available have been obtained using well-characterized
laboratory strains of pathogens. The intrinsic infectivity may differ between laboratory
maintained cultures and indigenous viruses; however, the magnitude of these differences is
currently not clear.
One major area of uncertainty in the exposure assessment is the assumption of ingestion of
effluent without dilution. Although the degree of dilution cannot be adequately predicted on
a daily basis, this assumption leads to an over-estimation of the concentration of
microorganisms in drinking water. This in turn, over-estimates risk.
The assumption of percent viability for Giardia cysts and Cryptosporidium oocysts adds
uncertainty to the estimate of risk through ingestion. Bracketing the possible viability
between 10 and 100 percent allows for a range of estimated risk.
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APPENDIX A
This appendix describes the natural and artificial sources and the environmental fate of the
chemicals whose maximum detected concentration yields a hazard quotient greater than 1.0
or an excess cancer risk greater than 1 x 10-6.
Ammonia
Ammonia occurs naturally in animal waste, primarily urine (Merck 1989). Anthropogenic
sources include fertilizers, explosives, fiber and plastic manufacturing, and use as a
bactericide.
Ammonia is expected to adsorb readily to soil and to sediment particles in water. Under
anaerobic conditions, adsorption to sediments is reduced, resulting in the release of ammonia
to water or to an oxidized sediment layer. In water, ammonia is rapidly converted to nitrate
via nitrification by bacteria (primarily of the genus Nitrosomonas) (USEPA 2003a).
Nonionized ammonia (NH3) is the principal toxic form of ammonia (Prager 1989). It is a
lethal toxin at very low concentrations to many aquatic life forms.
Methyl tert-butyl ether
MTBE has been added to gasoline to enhance octane ratings and to comply with Clean Air
Act mandates. It was approved by the EPA for use in 1979 and was added to gasoline during
the 1980s at approximately 2-5% by volume as an octane booster. In 1992, it was blended at
10-15% by volume for use in some areas in the wintertime oxygenated fuel program. In
1996, it began to be used year-round at 11% by volume in the statewide-reformulated
gasoline program (SWRCB 2000). California currently intends to ban the use of MTBE in
gasoline mixtures by December 31, 2003.
Relative to other fuel hydrocarbons, MTBE has a high solubility in water. The compound
has low retardation in groundwater aquifers, and is slow to biodegrade. These properties,
combined with a high percentage in gasoline, cause the potential for high source area
concentrations, long plumes in groundwater, and long residence times in the subsurface. It
also has taste and odor characteristics that can impair water supplies at very low
concentrations.
Naphthalene
The primary source of exposure to naphthalene is from air, especially in areas of heavy
traffic or where fumes from evaporating gasoline or fuel oil exist or in the vicinity of
petroleum refineries. In addition, there are discharges on land and into water from spills
during the storage, transport and disposal of fuel oil, coal tar, etc. Naphthalene rapidly
photodegrades in the atmosphere (half-life 3-8 hr). Releases into water are lost due to
volatilization, photolysis, adsorption, and biodegradation. The principal loss processes will
depend on local conditions but half-lives can be expected to range from a couple of days to a
few months. When adsorbed to sediment, biodegradation occurs much more rapidly than in
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the overlying water column. When spilled on land, naphthalene is adsorbed moderately to
soil and undergoes biodegradation. However, in some cases it will appear in the groundwater
where biodegradation still may occur if conditions are aerobic. Bioconcentration occurs to a
moderate extent but since depuration and metabolism readily proceed in aquatic organisms,
this is a short term problem.
Nitrate
Natural sources of nitrate include vegetables such as beets, celery, lettuce, and spinach, as
well as mineralization of soil organic matter (Sittig 1985). Anthropogenic sources include
farm fertilizer and animal wastes, lawn fertilizer, leachate from waste disposal in sanitary
landfills and dumps, atmospheric sources, and nitric oxide and nitrite discharges from
automobile exhausts (Sittig 1985).
Nitrates may be found in the environment bound with organic and/or inorganic matter. The
fate and transport of nitrates, therefore, is dependent upon those properties associated with
the nitrate-bound material. Any discussion attempting to encompass all properties of nitratebound materials is beyond the scope of this assessment.
Nitrite
Naturally-occurring nitrite is found bound to organic and/or inorganic matter in the
environment. Anthropogenic sources include sodium nitrite used in the manufacture of diazo
dyes, and in numerous processes involving the manufacture of organic chemicals; textile
fabric dyeing and printing; bleaching processes of silk, flax, and linen; photography; and
meat curing, coloring and preserving (Merck 1989).
Because nitrites in the environment are generally bound with organic and/or inorganic
matter, the fate and transport of nitrites is dependent upon those properties associated with
the nitrite-bound material. Any discussion attempting to encompass all properties of nitritebound materials is beyond the scope of this assessment.
Chloroform
Natural sources of chloroform include plants. Anthropogenic sources include the chemical
industry, chlorination of drinking water, municipal sewage, power plants, auto exhaust, the
dry cleaning industry, fumigation, and manufacturing (Howard 1990).
Chloroform will volatilize from soil and water. It is not adsorbed significantly on soils or
sediment. Chloroform in soils will leach to groundwater, where it may remain for long
periods of time or until discharged. Since it is substantially denser than water, when it occurs
as a separate phase it tends to sink to the bottom of the aquifer. Releases to surface soils and
water will be dissipated primarily by volatilization.
It is subject to significant
biodegradation. It is not expected to bioconcentrate in aquatic organisms (Howard 1990).
The half-life of chloroform in soil and surface water is one to six months (Howard et al.
1991).
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Endosulfan
There are no natural sources of endosulfan. Technical grade endosulfan is composed of αand β-endosulfan (endosulfan I and II, respectively). It is a pesticide used to control various
insects and mites on cereal, cotton, fruits and vegetables (USEPA 2003a).
In soil, endosulfans will most likely biodegrade and hydrolyze, especially under alkaline
conditions. Endosulfans on the soil surface may photodegrade. Volatilization and leaching
are not expected to be significant because endosulfan adsorbs strongly to soils. In water,
endosulfans are expected to hydrolyze readily under alkaline conditions, and more slowly at
neutral and acidic pH values (alpha half-lives are 35.4 and 150.5 days for pH 7 and 5.5,
respectively; beta half-lives are 37.5 and 187.3 days for pH 7 and 5.5, respectively).
Volatilization and biodegradation are also expected to be significant. Photolysis and
oxidation may also be important. Bioconcentration of endosulfan is expected to be
significant.
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APPENDIX B
This appendix describes toxicity data for the chemicals detected in the effluent samples
collected from the Laguna Plant. Toxicity data were obtained from the USEPA’s Integrated
Risk Information System (IRIS) and the National Library of Medicine’s Hazardous
Substances Database (HSDB) unless otherwise indicated. Both information sources are
available on the National Library of Medicine’s data network system (TOXNET).
Ammonia
The major targets of ammonia toxicity are the respiratory system and the eyes.
The odor (8 mg/L) and taste (34 mg/L) thresholds for humans were used as screening criteria
(WHO 2002).
The USEPA has not placed ammonia in a weight-of-evidence cancer group.
Methyl tert-butyl ether
In acute and subacute oral exposure studies, limited effects on the respiratory,
gastrointestinal, hematological, liver, kidney, or nervous systems and some minor systemic
toxicities have been observed.
In subchronic oral exposure, limited effects on
gastrointestinal, hematological, liver, or kidney systems and some minor systemic toxicities
have been observed. In chronic oral exposure, the main observation is cancer and
preneoplastic effects.
A chronic RfC of 3.0 mg/m3 is based on a NOAEL of 1,453 mg/m3, which caused increased
absolute and relative liver and kidney weights, increased severity of spontaneous renal
lesions in female rats and other effects. An uncertainty factor of 10 (to account for
interspecies extrapolation and database deficiencies) was used to convert the NOAEL to the
RfD.
An oral slope factor of 0.0018 (mg/kg/day)-1 and a unit risk of 2.6 x 10-7 (µg/m3)-1 have been
derived by the DTSC. The USEPA has not derived a slope factor or unit risk for MTBE and
has not assigned it a weight-of-evidence group.
Naphthalene
Target organs include the eyes (irritation and cataracts) and kidneys.
A chronic oral RfD of 0.02 mg/kg/day is based on a NOAEL of 100 mg/kg/day that caused
decreased mean terminal body weight in male rats. A low incidence of renal lesions was
observed in the kidneys and thymus of males and females treated at this level. An
uncertainty factor of 3,000 (to account for interspecies extrapolation, sensitive human
subpopulations, subchronic to chronic dose extrapolation and database deficiencies) was
used to convert the NOAEL to the RfD.
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A chronic RfC of 0.003 mg/m3 is based on a LOAEL of 9.3 mg/m3 that caused hyperplasia
(increased growth of cells) and metaplasia (transformation from one cell type to another) in
respiratory and olfactory epithelium, respectively, of mice. An uncertainty factor of 3,000
(to account for interspecies extrapolation, sensitive human subpopulations, LOAEL to
NOAEL extrapolation, and database deficiencies) was used to convert the LOAEL to the
RfD.
Using the 1996 Proposed Guidelines for Carcinogen Risk Assessment, the human
carcinogenic potential of naphthalene via the oral or inhalation routes "cannot be
determined" at this time based on human and animal data; however, there is suggestive
evidence (observations of benign respiratory tumors and one carcinoma in female mice only
exposed to naphthalene by inhalation). Additional support includes increase in respiratory
tumors associated with exposure to 1-methylnaphthalene. An inhalation unit risk estimate for
naphthalene has not been derived by the USEPA because of the weakness of the evidence
(observations of predominant benign respiratory tumors in mice at high dose only) that
naphthalene may be carcinogenic in humans.
Nitrate
Nitrate is a normal component of the diet, with a typical daily intake of 75 mg/day (0.2 to 0.3
mg nitrate-nitrogen/kg/day) reported for U.S. adults. Over 85% of the intake comes from the
natural nitrate content of vegetables, such as beets, celery, lettuce and spinach.
The primary target of nitrate toxicity is the blood, with methemoglobinemia occurring,
especially in infants. Methemoglobinemia occurs when nitrate is converted in the body to
nitrite, and the nitrite oxidizes hemoglobin to a form that is unable to transport oxygen. This
condition results in reduced oxygen transport to tissues. Methemoglobin (MetHb)
concentrations above 10% may cause cyanosis (bluish color to skin and lips). MetHb levels
above 25% lead to weakness, rapid pulse and breathing, and levels exceeding 50-60% may
be fatal. Infants aged less than three months are most sensitive to this condition because the
infant gastrointestinal system has a normally high pH which favors the growth of nitratereducing bacteria, and because infants have hemoglobin F, which is more susceptible to
oxidation.
A chronic oral RfD of 1.6 mg/kg/day is based on a NOAEL of 1.6 mg/kg/day for
methemoglobinemia in infants (dose based upon the amount of nitrogen within the nitrate
molecule).
Information regarding the genotoxic potential of nitrate was not located and the USEPA has
not placed nitrate in a weight-of-evidence cancer group.
Nitrite
The toxic effects of nitrite are similar to those of nitrate, with the primary concern being
methemoglobinemia.
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A chronic oral RfD of 0.1 mg/kg/day is based on a NOEL of 1.0 mg/kg/day for
methemoglobinemia in infants. A modifying factor of 10 was used to convert the NOEL to
the RfD because of the direct toxicity of nitrite.
Information regarding the genotoxic potential of nitrite was not located and the USEPA has
not placed nitrite in a weight-of-evidence cancer group.
Chloroform
Chloroform exerts adverse effects on the central nervous system, liver, and kidneys. High
doses have been found to cause liver and kidney cancer in experimental animals (ATSDR
1987). Reported fatal oral doses for humans ranged from 212 to 3,755 mg/kg.
A chronic oral RfD of 0.01 mg/kg/day is based on a LOAEL of 12.9 mg/kg/day determined
for fatty cyst formation following chronic administration to dogs. An uncertainty factor of
1,000 (to account for interspecies extrapolation, sensitive human subpopulations, and the use
of a LOAEL) was used to convert the LOAEL to the RfD. No RfC has been derived by the
USEPA, therefore the inhalation RfD is set to the same value as the oral RfD.
The USEPA has placed chloroform in weight-of-evidence Group B2, indicating that it is a
probable human carcinogen. An oral slope factor of 0.031 (mg/kg/day)-1 and an inhalation
slope factor of 5.3 x 10-6 (µg/m3)-1 have been derived by the DTSC.
Endosulfan
The primary target of endosulfan is the nervous system.
A chronic oral RfD of 0.006 mg/kg/day is based on a NOAEL of 0.6 mg/kg/day for reduced
body weight and adverse effects on the circulatory system in a 2-year feeding study in rats.
An uncertainty factor of 100 (to account for inter- and intraspecies variation) was used to
convert the NOAEL to the RfD.
Endosulfan has not been placed in a weight-of-evidence cancer group by the USEPA.
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APPENDIX C
Table C-1
Derivation of Risk Equation for Non-VOCs in Water
Riskwater

=

SFo x Cw x

IRw,adult x EF x EDadult
BWadult x AT x 365 day/yr

+ SFo x Cw x

IRw,child x EF x EDchild
BWchild x AT x 365 day/yr

+ SFo x Cw x SAadult x Kp x EF x EDadult x ETadult x 1 L/1000 cm3
BWchild x AT x 365 days/yr
+ SFo x Cw x SAchild x Kp x EF x EDchild x ETchild x 1 L/1000 cm3
BWchild x AT x 365 days/yr
Default exposure factors:
BW
=
body weight (70 kg adult; 15 kg child)
AT
=
averaging time, 70 yr
EF
=
exposure frequency, 350 days/yr
ED
=
exposure duration (24 yr adult; 6 yr child)
=
intake rate (adult = 2 L/day; child = 1 L/day)
IRw
ET
=
exposure time during showering/bathing
(adult, 15 min/shower = 0.25 hr/day; child, four 15 min
baths/week = 0.14 hr/day)
SA
=
skin surface area available for contact
(adults, 23,000 cm2; child, 7,200 cm2)
=
chemical-specific dermal permeability coefficient from water, cm2/hr
Kp
Reduced Equation:
Riskwater =

(SFo x Cw x 0.0149) + (SFo x Cw x 0.0325 x Kp)
Ref: PEA Manual (DTSC 1994a)
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Table C-2
Derivation of Risk Equation for VOCs in Water
Riskvoc,water

=

Riskwater + SFi x Cw x IRvoc,adult x EF x EDadult
BWadult x AT x 365 days/yr
+ SFi x Cw x IRvoc,child x EF x EDchild
BWchild x AT x 365 day/yr

Default exposure factors:
BW
AT
EF
ED
IRvoc

=
=
=
=
=

body weight (70 kg adult; 15 kg child)
averaging time, 70 yr
exposure frequency, 350 days/yr
exposure duration (24 yr adult; 6 yr child)
intake from inhalation of VOCs from domestic use of water is
equivalent to the amount of ingested water

Reduced Equation:
Riskwater =

[0.0149 x ((SFo x Cw) + (SFi x Cw))] + (SFo x Cw x 0.0325 x Kp)
Ref: PEA Manual (DTSC 1994a)
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Table C-3
Derivation of Hazard Equation for Non-VOCs in Water
Hazardw

=

(1/RfDo) x

Cw x IRw x EF x ED
BW x AT x 365 day/yr

(1/RfDo) x Cw x SA x Ko x ET x EF x ED x (1 L/1000 cm3)
BW x AT x 365 days/yr
Default exposure factors (for childhood exposure from birth to six years of age):
BW
AT
EF
ED
IRw
ET

=
=
=
=
=
=

body weight, 15 kg
averaging time, 6 yr
exposure frequency, 350 days/yr
exposure duration, 6 yr
daily intake of water, 1 L/day
exposure time, 0.14 hr/day, based on the assumption of four 15 minute
baths taken weekly

SA
Kp

=
=

skin surface area (cm2) exposed during bathing (child, 7,200 cm2
chemical-specific dermal permeability coefficient from water, cm2/hr

Reduced Equation:
Hazardwater

=

((Cw/RfDo) x 0.0639) + ((Cw/RfDo) x 0.0644 x Kp)
Ref: PEA Manual (DTSC 1994a)
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Table C-4
Derivation of Hazard Equation for VOCs in Water
Hazardw

=

(1/RfDo) x

Cw x IRw x EF x ED
BW x AT x 365 days/yr

(1/RFDi) x Cw x IRw,voc x EF x ED
BW x AT x 365 days/yr
(1/RfDo) x Cw x SA x Kp x ET x EF x ED x 1 L/1000 cm3)
BW x AT x 365 days/yr
Default exposure factors (for childhood exposure from birth to six years of age):
BW
AT
EF
ED
IRw,voc

=
=
=
=
=

ET

=

SA
Kp

=
=

body weight, 15 kg
averaging time, 6 yr
exposure frequency, 350 days/yr
exposure duration, 6 yr
intake from inhalation of VOCs ≈ ingestion rate = 1L/day (A chemical
is a VOC if it has Henry’s Law constant greater than 1 x 10-5 atmm3/mole and molecular weight less than 200g/mole). The increased
intake for VOCs is to account for the additional exposure via
inhalation of volatilized compounds from domestic use of water
exposure time, 0.14 hrs/day, based on the assumption of four 15
minute baths taken weekly
skin surface area (cm2) exposed during bathing, 7,200 cm2
chemical-specific dermal permeability coefficient from water, cm2/hr

Reduced Equation:
Hazardwater

=

[0.0639 x ((Cw/RfDo) + (Cw/RFDi))] + [(Cw/RfDo) x 0.0644 x Kp)
Ref: PEA Manual (DTSC 1994a), Region IX (USEPA 1995)
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1.0

INTRODUCTION

This report was prepared for the Santa Rosa Incremental Recycled Water Program (IRWP) and
updates information on endocrine disrupting compounds (EDCs) that was compiled for the
Long-Term Subregional Wastewater Project (Long-Term Project) (Parsons 1997).
It
summarizes new information on EDCs and other xenobiotics (xeno = foreign, biotic = pertaining
to life) that has been published in the scientific literature since the preparation of the Long-Term
Project EIR. The primary purpose of this update is to review the scientific literature to
determine whether the state-of-the-science has advanced adequately to better evaluate the
potential human and wildlife effects of EDCs and to provide information on the emerging issue
of pharmaceutically active compounds (PhAC) and other xenobiotics in the environment.
Potential EDCs are exogenous substances or mixtures that possess properties that might be
expected to alter the function(s) of the endocrine system and consequently cause adverse health
effects in an organism, or its progeny, or (sub)population (WHO 2002). Potential EDCs have
received a great deal of coverage in both the popular media and the scientific literature beginning
with Theo Colborn’s work in the early 1990s (Begley and Glick 1994; Colborn and Clement
1992; Colborn, et al. 1993; Jobling and Sumpter 1993; Raloff 1994; Stone 1994; Colborn, et al.
1996; USEPA 1997). The effects that these compounds might have on humans and wildlife are
still being studied and debated (WHO 2002; AWWA 2002).
Several research laboratories have detected pharmaceuticals (e.g., ibuprofen and antibiotics),
personal care products (e.g., insect repellents and degradation products of shampoo), and other
xenobiotics (e.g., household cleaners and caffeine from coffee) in drinking water and municipal
wastewater in the United States, Canada and Europe (Stan, et al. 1994; Ternes 1998; Metcalf and
Koenig 2000; Sedlak, et al. 2002; Sedlak and Pinkston 2001). A recent paper by the United
States Geological Survey (USGS) reported that one or more pharmaceuticals, hormones and
other organic wastewater contaminants were detected in 80 percent of the 139 streams that were
sampled in a nationwide study (Kolpin, et al. 2002). Thus, there is an increasing body of
evidence that common drugs and components of consumer products are present at detectable
concentrations in wastewater and receiving water bodies.
The significance of these
concentrations is an area of active research for the USEPA and other regulatory agencies, and
was the subject of a recent conference in California (ACWA 2002; USEPA 2003).
This technical report summarizes some of the recent information that has been reported about the
occurrence, effects and control of EDCs, pharmaceuticals and personal care products in water
and wastewater. Section 2 provides new information about EDCs that was reported after the
Long-Term Project EIR was completed. Section 3 provides information about pharmaceuticals,
personal care products and other xenobiotics in drinking water and wastewater. Section 4 is a
summary. Section 5 is a list of references.
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2.0

ENDOCRINE DISRUPTING
COMPOUNDS (EDCs)

This section updates the information on EDCs that was gathered for the Long-Term
Project—focusing on the potential EDCs that have been detected in the Laguna Plant’s
effluent, the potential for EDCs that are not analyzed (and thus not detected) to be present in
effluent, and recent developments in understanding the toxicology of EDCs. A description of
the endocrine system and general information about the different classes of potential EDCs,
their occurrence, fate, and transport, and their toxic effects were presented in a report
prepared for the Long-Term Project (Parsons 1997) and are summarized only briefly here.
The section focuses on new information about EDCs that has been reported subsequent to the
Long-Term Project.

THE ENDOCRINE SYSTEM
The endocrine system originally was considered to consist only of glands that secreted
hormones into the blood that traveled to distant target tissues, bound to specific cellular
receptors, and produced characteristic actions. Currently, the concept of endocrine has been
broadened by the discovery of other chemical regulators, such as neurohormones. Among
the processes that the endocrine system regulates are those associated with sexual
reproduction and development, which are regulated largely by the steroid hormones estrogen,
progesterone and testosterone. Estrogen and progesterone are synthesized in the ovaries of
females; men also produce small amounts of estrogens both in the testes and through
extraglandular formation. Testosterone, an androgen, is produced in the testes of males and
in smaller amounts in the ovaries and adrenal gland of women. Endocrine systems also
control metabolism and regular body processes such as kidney function, body temperature
and calcium regulation. Thus, potential EDCs include compounds that might interfere with
hormones that control sexual reproduction and development as well as thyroid, cortisol,
insulin or other growth regulators.

POTENTIAL EDCS
Disruption of the endocrine system in humans or wildlife by EDCs has been proposed to
cause decreases in fertility, increases in birth defects, altered sexual expression, or increases
in certain cancers. EDCs might induce their effects by (1) mimicking the effects of natural
hormones by recognizing their binding sites; (2) antagonizing the effects of natural hormones
by blocking their interaction with their physiological binding sites; (3) reacting directly or
indirectly with hormones; (4) altering the natural pattern of synthesis of hormones; or (5)
altering hormone receptor levels (Colborn and Clement 1992; Schmidt 1994). Thus, there
are many potential points at which the endocrine system could be disrupted. This is one
reason why a relatively large and diverse group of chemicals has been identified as potential
EDCs (Parsons 1997 and references therein; Sullivan, et al. 2002; Myers 2003). These
chemicals include organochlorine pesticides, polychlorinated biphenyls (PCBs), dioxins;
triazine herbicides; carbamate pesticides; alkylphenolic compounds; synthetic estrogens; and
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metals (Colborn, et al. 1993). The list continues to grow (Myers 2003). While most
potential EDCs are only weakly estrogenic compared to natural and synthetic estrogens, the
widespread former use of organochlorine compounds, such as DDT and PCBs, and the
current use of alkylphenolics (in detergents), combined with their persistence in the
environment has raised concern that these chemicals might have adverse effects on wildlife
and human populations (Colborn and Clement 1992).
Many potential EDCs persist in the environment and some, especially organochlorine
pesticides, may bioconcentrate, bioaccumulate or biomagnify in the food web resulting in
higher chemical concentrations in living organisms than in the surrounding air, soil or water.
Bioconcentration is the net accumulation of a chemical directly from water by an aquatic
organism; bioaccumulation is the net accumulation of a chemical by an organism as a result
of uptake from all routes of exposure, and biomagnification is the tendency of some
chemicals to accumulate to higher concentrations at successive steps within the food web.
Many, but not all, EDCs are subject to these environmental processes.
Eventually, potential EDCs (metals are the exception) are subject to degradation to simpler
molecules. Degradation may be biological (biodegradation) or chemical. Typical chemical
processes include oxidation (degradation by reaction with oxygen), hydrolysis (degradation
by reaction with water often under acidic or alkaline conditions), and photolysis (degradation
by reaction with light). Biodegradation may occur either aerobically (i.e., in the presence of
oxygen) or anaerobically (i.e., in the absence of oxygen). Potential EDCs go through
multiple degradation steps as they are broken down to simpler molecules (e.g., carbon
dioxide, methane, oxygen, water, chloride). The complete degradation of the organic
chemicals to carbon dioxide and other simple molecules is called mineralization.
Potential EDCs may also be removed from the aqueous environment by volatilization (loss to
the atmosphere) and adsorption (adherence to soils and sediments). Volatilized or adsorbed
chemicals may subsequently undergo degradation in the air or in soil or sediment. Some
small proportion of the chemicals may be released to water, but the net effect of these
processes is a reduction of the concentration of the chemical in water. The sources, current
registration status (for pesticides) and environmental fate of the general classes of potential
EDCs are discussed in the following paragraphs. Information on specific chemicals was
provided in the report prepared for the Long-Term Project (Parsons 1997) and is not
repeated. Potential EDCs that have been detected in the sampling events from December
1997 through April 2002 in the Laguna Plant’s fresh effluent are identified.
Organochlorine Pesticides
Nearly half of the chemicals identified as potential EDCs are organochlorine pesticides or
their metabolites (Parsons 1997; Sullivan, et al. 2002; Myers 2003). Because of their known
adverse effects on human health and the environment the use of many of these pesticides,
including 2,4,5-T, β-lindane, chlordane, dibromochloropropane (DBCP), dieldrin, DDT,
heptachlor, hexachlorobenzene, mirex, nitrofen, pentachlorophenol, and toxaphene, has been
canceled or greatly reduced in the United States since the 1970s (HSDB 1994; HSDB 1995;
Soto, et al. 1994). As noted in the report for the Long-Term Project, banned pesticides are
unlikely to be present in concentrations significantly above background in either the influent
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or effluent at the Laguna Plant. Others, such as the herbicides 2,4-D and alachlor, and the
insecticides dicofol, endosulfan, lindane, and methoxychlor are still in use. In this class of
compounds endosulfan and lindane have been detected in samples collected for the IRWP.
Other Organochlorine Compounds
Several potential EDCs are organochlorines, but not pesticides. Polychlorinated biphenyls
(PCBs) and polybrominated biphenyls (PBBs) are compounds that have had a variety of
industrial uses, but that are now banned in the United States. Dioxins are by-products of
specific industrial processes (e.g., paper manufacturing) and waste incineration. Dioxins and
several of the more common and water soluble PCBs were on the list of analytes that were
analyzed for the Long-Term Project. None were detected. PBBs have not been analyzed but
are unlikely to be present because they are generally less soluble and were used less
extensively than PCBs.
Carbamate Pesticides
Carbamate and dithiocarbamate pesticides have a variety of uses (or former uses) as
fungicides, insecticides, molluscicides (kills mollusks, e.g., snails), acaricides (kills mites),
and nematicides (kills roundworms). Most are currently registered for use in California and
thus could potentially be present in the Laguna Plant influent and effluent. As a group the
carbamates readily biodegrade and hydrolyze in soil and water and it is likely that these
chemicals would be significantly degraded by processes at the Laguna Plant. They do not
persist in soil and water under most conditions for more than a few days to a few weeks and
they do not bioconcentrate in aquatic organisms. None of the carbamates has been analyzed
at the Laguna Plant. However, aldicarb (and its sulfur derivatives), methomyl and carbaryl
were on the list of analytes for the recycled water quality study of the Long-Term Project.
They are the most resistant to degradation among the group and thus the most likely to
persist in wastewater. Aldicarb was detected in two samples but not methomyl or carbaryl.
Triazine Herbicides
Triazine herbicides have historically been used on agronomic crops (e.g., corn) in the
midwestern United States and are used in lesser quantities for weed control in landscape
maintenance and forestry applications. The triazine herbicides are currently registered for
use (the manufacturer of amitrole has withdrawn the registration of this product for some
uses) and therefore could potentially be present in the Laguna Plant influent and effluent. As
a group the triazine herbicides readily biodegrade and hydrolyze in soil and water (in the
presence of organic matter) and it is likely that these chemicals would be degraded by
processes at the Laguna Plant. They do not persist in soil and water under most conditions
for more than a few weeks, although under some conditions atrazine is more resistant to
degradation. They do not bioconcentrate in aquatic organisms. Atrazine has the longest
reported half-life of the group and would therefore be the most likely to resist degradation
during wastewater treatment. Atrazine and metribuzin were on the list of analytes for the
Long-Term Project. Neither was detected.
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Metals
Arsenic, cadmium, lead, mercury and tributyl tin (an organo-metal complex) have been
suggested as potential EDCs. The inorganic metals have a variety of industrial uses and
potential environmental sources (including native soils) whereas tributyl tin has been
introduced into the environment primarily from its use as an antifouling agent (inhibits
attachment and growth of marine invertebrates) for marine vessels. Arsenic, cadmium, lead,
and mercury are on the list of analytes at the Laguna Plant. Tributyl tin is not on the list of
analytes at the Laguna Plant, however its biocidal use has been restricted and it degrades
relatively quickly. Thus, it is unlikely to be present at biologically active concentrations in
the Laguna Plant effluent although it has been reported in wastewater influent and effluent
from some treatment facilities because of its use in polyvinyl chloride (PVC) pipe (Snyder
2002). Arsenic and lead were detected in IRWP samples, but not mercury or cadmium.
Other Pesticides
Several potential EDCs are pesticides that do not fall into the previously described pesticide
categories (organochlorine, carbamate, or triazine). Examples include parathion and
pyrethrins, which are insecticides, and trifluralin, which is an herbicide. Trifluralin was on
the list of analytes for the Long-Term Project but was not detected. The other pesticides
were not on the list of analytes for the Long-Term Project or the IRWP, but are known to
biodegrade, hydrolyze, or photodegrade readily in soil and water and are expected to be
degraded by treatment processes at the Laguna Plant.
Other Compounds
Alkylphenols are potential EDCs that are degradation productions of a group of surfactants
found in many consumer products (e.g., shampoo). Alkylphenols with a five (pentylphenol)
to nine (nonylphenol) carbon side chain are potential EDCs. An attempt to analyze for
alkylphenols was made for the recycled water quality study of the Long-Term Project but
they were not definitively identified by the method employed.
Phthalates and styrene occur in many consumer plastics. Phthalates are on the list of analytes
for Long-Term Project and the IRWP. They have not been detected in fresh effluent samples
for the IRWP although they were detected infrequently in the Long-Term Project samples
and in stored effluent samples. Phthalates are a common laboratory contaminant due to their
use in soft plastic products (e.g., squeeze bottles) and it is suspected that the phthalates
reported in stored effluent are the result of laboratory contamination. Styrene has been on
the list of analytes but has not been detected.
Synthetic and Natural Estrogens
Synthetic estrogens (e.g., used for birth control or hormone replacement therapy), natural
estrogens and other steroid hormones may occur in wastewater or be released to the
environment when they are excreted by humans, farm animals and wildlife. None of these
compounds is on the list of analytes for the Long-Term Project or the IRWP, but are likely to
be present because they are known to occur widely in surface waters in the United States and
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have been reported in influent and effluent at other wastewater treatment facilities (Kolpin
2002).

SUMMARY OF POTENTIAL EDCS
The use of many potential EDCs was banned or restricted by the late 1980s. Most of these
are organochlorine compounds that persist in soil and water, and bioaccumulate and
biomagnify in the food web. Their residues can still be detected in soil and water samples
and in tissue samples from animals (including humans). Because they have been banned or
restricted, however, it is unlikely that these chemicals would enter the Laguna Plant’s
wastewater stream on a continuing basis above the ambient background soil and water
concentrations. Most pesticides that are potential EDCs have a low probability of occurring
in detectable concentrations in recycled water from the Laguna Plant based on their reported
usage in Sonoma County (Parsons 1997). For those pesticides that are on the list of analytes
for the Long-Term Project and IRWP, only those in current use (i.e., lindane and endosulfan)
have been detected in the most recent samples.
There are a number of potential EDCs that are related to the use of personal care products
(e.g., alkylphenols, which are degradation products of the alkylphenol polyethoxylate
surfactants used in shampoos) and pharmaceuticals (e.g., ethinylestradiol has a variety of
medical uses) that are not analyzed in wastewater but that may be present. These compounds
have been widely detected at very low concentrations in wastewater and surface water as a
result of recent improvements in analytical methods (Kolpin 2002, Drewes and Heberer
2002). It is likely that some of these compounds are present in effluent from the Laguna
Plant at very low concentrations.

HUMAN HEALTH EFFECTS OF EDCS
The report on EDCs that was prepared for the Long-Term Project (Parsons 1997) concluded
that additional basic research was needed before it would be possible to quantitatively
analyze the human health risk posed by EDCs at very low environmental concentrations. At
that time it was concluded that no data were available in the scientific literature concerning
threshold levels (i.e., the lowest environmental concentrations in soil, air or water) that may
induce endocrine disrupting effects in humans although certain EDCs such as PCBs, DDT,
and DES, are known to cause adverse health effects (including endocrine disrupting effects
in some systems) at high concentrations. Dose-response data for much lower concentrations
was needed to evaluate potential EDCs reported in effluent samples. In addition, the effects
of exposure to multiple, different EDCs could not be evaluated because the potential for
complex interactions (e.g., synergism or antagonism) between EDCs were poorly
understood. Without this information it was not possible to quantitatively evaluate the
potential for adverse health effects with respect to specific concentrations of potential EDCs
in recycled water.
The focus of this section is to review recent developments in understanding the effects of
individual EDCs and mixtures at very low concentrations. For a discussion of general
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information regarding the effects of high concentrations of EDCs the Long-Term Project
should be consulted (Parsons 1997).
The World Health Organization (2002) recently published a comprehensive assessment of
EDCs. They conclude that
“Overall, the biological plausibility of possible damage to certain functions
(particularly reproductive and developing systems) from exposure to EDCs seems
strong when viewed against the background of known influences of endogenous and
exogenous hormones on many of these processes. Furthermore, the evidence of
adverse outcomes in wildlife and laboratory animals exposed to EDCs substantiates
human concerns. The changes in human health trends in some areas (for some
outcomes) are also sufficient to warrant concern and make this area a research
priority, but non-EDC mechanisms also need to be explored.”
While the World Health Organization points out that the possibility of adverse outcomes is
plausible, they also note that there is a great deal of uncertainty (and controversy) in
establishing the link between EDCs at very low environmental concentrations and specific
adverse human health effects. One approach to assessing the impact of potential EDCs is to
look for epidemiological evidence of the link. Although there is substantial evidence from
epidemiological studies to link high doses to adverse effects of some compounds, such as
PCBs, DBCP, chlordecone and DES, low dose effects for many compounds remain
unconfirmed (Parsons 1997).
One example is the possible link between reported decline in human sperm counts since the
1930s and exposures to EDCs. As noted in the EDC report prepared for the Long-Term
Project, existing studies reached differing conclusions regarding a link between low sperm
counts and exposure to EDCs (Carlsen, et al. 1992; Michal, et al. 1993; Bromwich, et al.
1994; Auger, et al. 1995). More recent studies also differ in their conclusions and have
identified possible confounding factors that include differences between geographical areas
or other factors that cause wide variation in counts among men in the studies (Bigelow, et al.
1998; Larson, et al. 1999; Berman, et al, 1996). The World Health Organization concludes
that “there are no firm data that directly address the possible cause and effect relationship
between declining sperm quality and exposure to EDCs.”
Similarly, the link between breast cancer and EDCs, based on epidemiological studies
remains uncertain. For example, studies cited and summarized in the EDC report for the
Long-Term Project came to differing conclusions. A 1993 study found a positive correlation
between breast cancer and DDE and PCB concentrations in the blood serum of 14,290 New
York City women (Wolff, et al. 1993), whereas a later study of 57,040 San Francisco Bay
Area women did not (Krieger, et al. 1994). Conflicting results such as these led the World
Health Organization (2002) to conclude that “the current scientific evidence does not support
a direct association between exposure to environmental EDCs and increased risk of breast
cancer.” They note, however, that studies to date do not adequately address exposure at
potentially critical developmental stages.
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Available studies on breast cancer looked for a correlation between the incidence of breast
cancer and environmental EDC concentrations in adult blood serum. However, the World
Health Organization and others have noted that earlier exposures in utero or during infancy,
childhood, and adolescence may have occurred and played a role in the development of
breast cancer. Concerns about exposures during early life stages that might cause adverse
outcomes later in life arise from well documented cases, such as the prescribed use of DES
(Colborn and Clement 1992). Two to three million pregnant women were prescribed DES
from the 1940s through the 1960s. As a consequence of in utero exposure to DES, both the
sons and daughters of these women have experienced an increased incidence of certain types
of cancer and other health problems (Fink 1978). These results illustrate the important
concepts that humans might be more sensitive to EDCs at early life stages and that adverse
effects might not be manifested until many years after the critical exposure.
In spite of the difficulty of establishing a link via epidemiological studies there are laboratory
data that suggest specific compounds cause EDC effects at very low concentrations - that is,
concentrations that are lower than those used to set regulatory standards. For example,
information on the reproductive effects of bisphenol A, which is widely detected in
municipal wastewater (Tshuchihashi, et al. 2002, Weltin et al. 2002), indicates that very low
concentrations can cause adverse effects in test animals. The USEPA identifies the daily
exposure of bisphenol A to human populations (including sensitive subgroups) that is likely
to be without an appreciable risk of deleterious effects during a lifetime as 0.05 milligrams
per kilogram of body weight per day (mg/kg-day) (IRIS, Integrated Risk Information
System, www.epq.gov/iris), whereas some studies have reported effects on reproductive
organ size and development in test animals at concentrations as low as 0.002 mg/kg-day
(Houlihan 2003 and references therein). The need to evaluate potential endocrine disrupting
effects at very low concentrations is a recognized data gap (USEPA 1997). However, the
toxicity threshold must be considered along with exposure to evaluate whether the dose
received would cause harm.
Using bisphenol A as an example, the concentration in water would need to be 0.07
milligrams per liter (mg/L) for a 70 kilogram adult who drinks two liters of water per day (a
standard water ingestion rate used in risk assessments) to receive the lowest dose (0.002
mg/kg-day) as identified by Houlihan (2003).
Bisphenol A reportedly occurs at
concentrations much lower than this in wastewater and would thus be unlikely, by itself, to
cause adverse human health effects related to endocrine disruption if undiluted wastewater
reached a drinking water supply source. Reported wastewater concentrations (about 0.0005
mg/L) are much lower (Tshuchihashi et al. 2001; Weltin et al. 2002).
The World Health Organization provides many examples with a broad range of data (or lack
thereof) for determining the overall strength of the evidence for causal associations for a
particular outcomes and exposures. For many hypotheses there are insufficient data to reach
any definitive conclusions, although the World Health Organization concludes that there is
sufficient evidence to warrant concern. An additional complicating factor, and one that is
particularly important for wastewater, is the effect of mixtures of potential EDCs. This was
an uncertainty identified in the EDC report for the Long-Term Project and is still identified
as an area requiring additional basic research (WHO 2002, EWG 2003). Some wastewaters
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are known to be estrogenic to fish (as discussed in the next section), but the link to human
health is less uncertain.

WILDLIFE EFFECTS OF EDCS
Initial evidence of the adverse effects of EDCs on wildlife came from animal studies
involving exposure to high levels of chemicals in laboratory experiments or from
environments contaminated by a large volume spill or industrial waste discharge. This
evidence was presented in the EDC report prepared for the Long-Term Project (Parsons
1997). Reviews of the scientific literature proposed that the effects of EDCs on wildlife, in
both terrestrial and aquatic species, were global in nature (Colborn and Clement 1992;
Schmidt 1994). Populations of species within vast ecosystems, for example the Arctic and
the Great Lakes (Ramsey 1993; Leatherland 1992; Fox 1992), as well as restricted or
localized populations of species, near point-source pollution (Davis and Bortone 1992;
Guillette et al. 1993), reportedly showed the effects of EDCs in abnormal expressions of
morphology, physiology, sexual reproduction or behavior. Published reports clearly
indicated that high concentrations of EDCs can alter the normal development of certain
animal species but a cause and effect relationship between low concentrations of EDCs and
specific abnormalities in wildlife was not conclusively demonstrated.
Some of the postulated impacts to wildlife included decreased fertility in birds, fish,
shellfish, and mammals (Stone 1994; Jobling and Sumpter 1993; Golub et al. 1991);
decreased hatching success in birds, fish, and turtles (Fox 1992; Walker and Peterson 1992;
Gross and Guillette 1993); gross birth deformities in birds, fish, and turtles (Raloff 1994;
Klein and Herbst 1993); metabolic abnormalities in birds, fish, and mammals (Stone 1994;
Reijnders and Brasseur 1992); defeminization and masculinization of female fish and birds
(Davis and Bortone 1992; Schmidt 1994); and demasculinization and feminization of male
fish, birds, and mammals (News & Comments 1993; Fox 1992). The pattern of observable
effects reported in these studies varied among species and among compounds. In general the
studies suggested: (1) the chemicals of concern may have entirely different effects on the
embryo, fetus, or perinatal organism than on the adult; (2) the effects are most often
manifested in offspring, not in the exposed parent; (3) the timing of exposure in the
developing organism is crucial in determining its character and future potential; and (4)
although critical exposure occurs during embryonic development, obvious manifestations
may not occur until maturity (Colborn and Clement 1992; Schmidt 1994).
As reported in the EDC report for the Long-Term Project, effluent from some wastewater
treatment plants in England was estrogenic to fish placed in the effluent (Jobling and
Sumpter 1993; Purdom, et al. 1994). Alkylphenolic detergents were implicated as the source
of this estrogenicity because of their widespread use in England and because there have been
previous reports of their estrogenicity (Jobling and Sumpter 1993 and references therein).
Measurable quantities of the soluble degradation products of these detergents have been
detected in groundwater and surface water in the United States and other countries (Clark, et
al. 1992, Talmadge 1994) however their estrogenic potency is low compared to natural and
synthetic estrogens such as 17β-estradiol (Soto et al 1992; Jobling and Sumpter 1993), which
are also present in wastewater.
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Research on fish, in England, and on eels, in France, found downstream of sewage treatment
plants demonstrated an altered reproductive physiology in these aquatic organisms (Raloff
1994; News & Comments 1993). The researchers found the protein vitellogenin in blood
samples of male fish (rainbow trout and carp) exposed to sewage plant effluent. Normally
only female fish produce this protein. The researchers suggested a link between the
abnormalities and ethynylestradiol or the degradation products of surfactants of common
domestic detergents. However, the investigators are not certain if the wild fish populations
are suffering any real harm due to this EDC exposure—a conclusion reached by others when
trying to interpret the results of vitellogenin production by male fish (Arcand-Hoy and
Benson 1998).
Recently, feral carp in the Las Vegas Wash and Las Vegas Bay of Lake Mead in southern
Nevada were reported to have significantly different plasma sex steroid and vitellogenin
levels (markers for estrogenicity) than carp collected from a reference site (Snyder, et al.
2002b and references therein). Assessment of water samples from the site suggested that
natural estrogen (17β-estradiol) and the synthetic pharmaceutical estrogen (ethynylestradiol)
were responsible for all estrogenic activity based on an in vitro bioassay. Although
alkylphenols were present they were not in sufficient concentration to induce a detectable
response in the cellular bioassays. The authors nevertheless conclude that “[a]lthough it is
not appropriate to infer that [17β-estradiol] and [ethynylestradiol] are solely responsible for
estrogenic effects observed in feral carp captured from these sites, it is certain that these
compounds contribute to the overall estrogenicity of these waters.”
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3.0

XENOBIOTICS

This section briefly describes the emerging interest in the presence of common drugs,
hormones and other compounds in surface water and wastewater in the United States and
around the world. In contrast to EDCs, which have now been widely discussed and
researched since being identified as a concern in the early 1990s, only limited information
has appeared to date regarding these other compounds. A description of the compounds,
their occurrence in wastewater, and possible removal methods that might reduce their
concentrations is presented.

PHARMACEUTICALLY ACTIVE COMPOUNDS AND OTHER XENOBIOTICS
A variety of compounds used in disinfectants, prescription and non-prescription drugs, insect
repellants, and foods (e.g., caffeine from coffee) have been detected in trace amounts in
rivers and streams in the United States. These chemicals have been referred to collectively
as “pharmaceutically active compounds” (PhACs), “pharmaceuticals and personal care
products” (PCPPs), and/or “xenobiotics” (xeno = foreign, biotic = pertaining to life). The
compounds enter rivers and streams mostly in discharges from wastewater treatment plants
and animal production facilities (Kolpin 2002). Although the term “xenobiotics” could apply
to many compounds present in wastewater due to human activities, it is used here to refer to
compounds such as pharmaceuticals, hormones and other organic contaminants that have
been detected by recent studies at very low concentrations (one part per billion or less) in
streams and rivers in the United States.
The United States Geological Survey (USGS) recently collected and analyzed water samples
from 139 streams that were considered susceptible to contamination by xenobiotics from
various wastewater sources, such as those downstream from intense urbanization or livestock
production (Kolpin 2002). The USGS analyzed for 95 chemicals and found that one or more
of the compounds were detected in 80 percent of the streams sampled. Mixtures of
chemicals were common; 75 percent of the streams had more than one compound, 50 percent
had seven or more, and 34 percent had 10 or more. The most frequently detected chemicals
were cholesterol, coprostanol (a fecal sterol), N-N-diethyltoluamide (insect repellent),
caffeine, triclosan (disinfectant), tri(2-chlorethyl)phosphate (fire retardant), and 4nonylphenol (detergent metabolite, component of shampoo). Detergent metabolites, sterols
and plasticizers generally were detected at the highest concentrations.
Detection of xenobiotics at very low concentrations has been achieved by using relatively
new laboratory methods, some of which were developed by the USGS for its study. The
methods are not widely available at commercial laboratories that perform most wastewater
analyses because they are new and because the target compounds are mostly unregulated
(i.e., there is currently little demand for their analysis). Only about 15 percent of the
chemicals (e.g., the pesticide lindane) reported in the USGS study have drinking water
standards or other human or ecological health criteria. In the USGS study, measured
concentrations rarely exceeded any current standards or criteria.
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The ability to detect xenobiotics at very low concentrations has outpaced the scientific and
regulatory communities’ abilities to interpret whether or not the detected concentrations are a
health hazard for humans and wildlife. While the potential effects are uncertain, there is
evidence that the concentrations of some xenobiotics detected in streams and rivers are
unlikely to cause human health effects. Because this is a very recently emerging field
potential effects on wildlife are less well understood. Assuming that undiluted water from
these streams or rivers is used as a drinking water source and a standard intake of water from
these sources (2 liters per day, an amount widely used by regulatory agencies to set
regulatory standards), the ingested amounts of common drugs (e.g., those used in pain
relievers and for birth control) are a small fraction of their usual pharmaceutical and/or
ambient doses from all sources.
For example, acetaminophen (the active ingredient in Tylenol) was detected in 24 percent of
samples collected in the USGS study at an average concentration of 0.00011 mg/L and a
maximum concentration of 0.010 mg/L. Using the maximum concentration and assuming
that a person drinks 2 liters of water per day, the maximum total intake would be 0.02 mg,
well below the usual amount in nonprescription tablets (250 to 500 mg) and far below a dose
that would cause adverse effects. Another common drug, ethynylestradiol (discussed as an
EDC in Section 2), is also believed to be present at levels below those likely to cause human
health concerns (Tsuchihashi 2002). Nevertheless, there is uncertainty about the possible
effects of mixtures of chemicals and the possibility of health effects from chemicals that have
not yet been detected.
The USEPA and other regulatory agencies have not developed new standards or adjusted
existing standards to address xenobiotics (other than those currently regulated) at very low
concentrations because scientific research into this phenomenon is relatively recent and there
is still much debate on whether it is appropriate to change or adjust the standards (ACWA
2002). Although there is concern about the possible health effects of xenobiotics in
wastewater, thus far there is no firm evidence of direct causal associations between very lowlevel exposures to xenobiotics, such as pharmaceutically active compounds, and adverse
health outcomes. Therefore, it is not currently possible, using existing standards and/or
regulatory agency risk assessment methodology, to evaluate the health effects of these
chemicals that might be present at very low concentrations in the Laguna Plant effluent.

POTENTIAL TREATMENT TECHNOLOGIES
There is increasing interest in the use of recycled water to replenish potable water sources
(via aquifer recharge, for example) and subsequently concern about the presence of
xenobiotics in recycled water that could become a drinking water source (ACWA 2002).
This has led some researchers to examine the effectiveness of different treatment
technologies that might remove xenobiotics (Sedlak and Pinkston 2001; Ternes et al. 2002;
Linton and Ozekin 2002). Although the effect of low concentrations of multiple xenobiotics
is not known, some argue that minimizing exposure is a prudent approach given the uncertain
health and wildlife effects of these complex mixtures (Houlihan, et al. 2003, Sullivan et al.
2002). Some of the treatment technologies that have been evaluated and found to be at least
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partially effective at removing xenobiotics include granular activated carbon and ozonation,
reverse osmosis, and soil aquifer treatment.
Granular Activated Carbon and Ozonation
Granular activated carbon filtration involves passing wastewater through a filter that removes
organic compounds by binding them to a carbon matrix, which must periodically be replaced
and recharged. Ozonation involves treating wastewater with ozone, a strong oxidizer, in a
contact basin. Ternes, et al. (2002) reported that these methods are effective at removing
most pharmaceuticals tested.
The authors reported that even in relatively high
concentrations, the pharmaceuticals could be almost completely removed when using a
combination of the technologies. Individually both technologies were less effective at
removing clofibric acid (a lipid regulator). Reducing the flow rate through the granular
activated carbon filter, however, resulted in complete removal of the compound. The
effectiveness of the technologies is reduced by increasing concentrations of organic matter in
the wastewater stream. Organic matter competes with the target compounds for adsorption
sites on the filter and ozone in the ozonation process.
Reverse Osmosis
Reverse osmosis reduces the concentration of inorganic ions and many organic compounds
in wastewater (WEF/AWWA 1998, Asano 1998). Ion removal by reverse osmosis
membranes typically varies from 94 to 99 percent. Large organic molecules are highly
rejected, and low-molecular-weight organic compounds are often removed, but some
organics, such as phenols, are generally not effectively removed (WEF/AWWA 1998).
Sedlak and Pinkston (2001) report that concentrations of pharmaceuticals decreased to levels
below detection after reverse osmosis. They have reported that reverse osmosis should
remove most pharmaceuticals that have molecular weights greater than 200 grams/mole.
Heberer, et al. (2002) report that “no significant concentrations” of pharmaceutically active
compounds or other organic contaminant were detected after reverse osmosis. Reverse
osmosis is being considered as a treatment option for the Direct and Indirect Discharge
Alternatives of the IRWP.
Soil Aquifer Treatment
Soil aquifer treatment occurs during the flow of water through the subsurface. Various biotic
and abiotic processes (e.g., biodegradation and adsorption to organic matter) might remove
xenobiotics. Limited evidence suggests that under certain conditions soil aquifer treatment is
effective at removing xenobiotics (Sedlak and Pinkston 2001). At the Sweetwater
Groundwater Recharge Facility in Tucson, Arizona an infiltration basin receives secondary
wastewater effluent that replenishes a deep aquifer. In one experiment, samples collected
from a shallow well (5 meters) contained pharmaceuticals whereas samples from a deeper
well (40 meters) did not. However, the authors caution that pharmaceuticals were previously
detected in the deeper well. Others report that while soil aquifer treatment is effective at
removing anti-inflammatory drugs (e.g. ibuprofen) and lipid-regulating drugs, it does not
remove anti-epileptics (Drewes and Heberer 2002).

MAY 16, 2003

PARSONS

APPENDIX I.2-12

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX I-2 - HUMAN HEALTH AND WILDLIFE EFFECTS OF
ENDOCRINE DISRUPTING COMPOUNDS AND OTHER XENOBIOTICS

The effectiveness of soil aquifer treatment is probably site- and compound-specific. Sites
have different subsurface conditions such as aerobic vs. anaerobic conditions, different
microfauna, or varying organic matter and clay contents, which affect adsorption. Likewise,
chemicals may be more or less resistant to degradation or adsorption depending on their
hydrophobicity, solubility, molecular weight or other characteristics. Recycled water that is
discharged indirectly to the Russian River via infiltration basins or percolation ponds would
receive some soil aquifer treatment prior to discharge, although the effectiveness of this
treatment in removing xenobiotics is uncertain.
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4.0

SUMMARY

A large number of chemicals has been identified at trace concentrations in surface waters and
wastewater in the United States. They include compounds that disrupt the endocrine system,
which are known collectively as endocrine disrupting compounds or EDCs, and other
xenobiotics. Potential EDCs are exogenous substances or mixtures that possess properties
that might be expected to alter the function(s) of the endocrine system and consequently
cause adverse health effects in an organism, or its progeny, or (sub)population. They include
many chlorine-based chemicals, pesticides, and heavy metals. Non-EDC xenobiotics
detected in surface waters and wastewater include pharmaceutically active compounds
(PhACs) and personal care products such as drugs (e.g., pain relievers and antibiotics), insect
repellents, degradation products of shampoo, household cleaners, and even caffeine from
coffee.
The World Health Organization’s recent report on EDCs states that it is plausible (though
highly uncertain) that exposure to EDCs could damage certain reproductive and developing
systems in humans. Part of the uncertainty arises from the unknown and little studied effects
of mixtures of EDCs and other xenobiotics to which people might be exposed, and lack of
complete and accurate data on how and when people are exposed. The effects of exposure to
EDCs may be delayed in an individual or may appear in an exposed individual’s offspring.
Epidemiological data indicate that adverse health effects may not manifest themselves for
many years following exposure. Current regulatory levels are generally based on cancer risk,
gene mutations, acute toxic effects, and visible birth defects and do not necessarily address
the long-term reproductive effects. Additional basic research about the specific adverse
human health effects of EDCs, other xenobiotics and their mixtures will be needed before it
will be possible to quantitatively analyze the human health risks posed by low environmental
concentrations of xenobiotics. These are areas of active research (AWWA 2002, ACWA
2002, WHO 2002).
Some wastewaters have been shown to be estrogenic to fish, but other potential effects of
EDCs and other xenobiotics on wildlife are uncertain at low environmental concentrations.
The evidence for adverse effects of EDCs on wildlife has come from animal studies
involving exposure to high levels of EDCs in laboratory experiments or from environments
contaminated by a large volume spill or industrial waste discharge. Published reports clearly
indicate that high concentrations of EDCs can alter the normal development of certain animal
species but a cause and effect relationship between low concentrations of EDCs and specific
abnormalities in wildlife has not yet been conclusively demonstrated for most organisms.
The majority of the scientific literature dealing with the effects of low concentrations of
EDCs on wildlife fails to demonstrate direct evidence of cause and effect relationships.
Some advanced treatment technologies are capable of removing most xenobiotics. Reverse
osmosis, soil aquifer treatment, and granular activated carbon and ozonation have been
shown to effectively remove xenobiotics. Reverse osmosis removes inorganic ions and most
organic compounds with a molecular weight of less than 200 grams/mole. Soil aquifer
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treatment reportedly removes pharmaceutically active compounds although the effectiveness
of this method would be site- and chemical-specific. Granular activated carbon and
ozonation are effective at removing most xenobiotics alone or in combination. These
treatments are being considered in areas where recycled water would be used to recharge a
potable water aquifer.
Although some data were available in the scientific literature concerning threshold toxicity
levels for individual compounds that may induce estrogenic effects in wildlife or humans, no
data are available that allow the interpretation of potential effects from mixtures. Such data
would be needed to evaluate the effects of exposure to multiple, different EDCs or other
xenobiotics that may have additive, synergistic or antagonistic effects. These potential,
complex interactions make it difficult to draw conclusions from chemical analytical data
alone without additional basic research into these interactions. Without these data from the
scientific literature it is not currently possible to quantitatively evaluate chemical analytical
data with respect to specific concentrations of potential EDCs or other xenobiotics in
wastewater.
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Table J-1
Crosswalk between Vegetation Communities/Cover Types
and CalVeg Vegetation Alliances
EIR Vegetation Communities
& Other Cover Types

CalVeg Primary Vegetation
Alliance

Agriculture

Agricultural

Grassland

Annual Grass/Forbs

+

CalVeg Secondary Vegetation
Alliance

Wet Meadows (Grass/Sedge/Rush)
Barren

Barren/Rock

Chaparral

Chamise
Lower Montane Mixed Chaparral
Scrub Oak
Montane Mixed Chaparral

Coniferous Woodland

Douglas-Fir – Pine
Knobcone Pine
Knobcone Pine

Lower Montane Mixed Hardwoods

Knobcone Pine

Canyon Live Oak

McNab Cypress
Mixed Conifer - Pine
Sargent Cypress
Gray Pine
Gray Pine

Lower Montane Mixed Hardwoods

Gray Pine

Coast Live Oak

Gray Pine

Canyon Live Oak

Gray Pine

Blue Oak

Gray Pine

Oregon White Oak

Ponderosa Pine
Douglas-fir – Redwood Forest
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Pacific Douglas-Fir
Pacific Douglas-Fir

Lower Montane Mixed Hardwoods

Pacific Douglas-Fir

Coast Live Oak

Pacific Douglas-Fir

California Bay

Pacific Douglas-Fir

Canyon Live Oak

Pacific Douglas-Fir

Blue Oak

Pacific Douglas-Fir

Oregon White Oak

Pacific Douglas-Fir

Madrone (Black Oak)

Pacific Douglas-Fir

Tanoak (Madrone)
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Table J-1
Crosswalk between Vegetation Communities/Cover Types
and CalVeg Vegetation Alliances
EIR Vegetation Communities
& Other Cover Types

CalVeg Primary Vegetation
Alliance
Pacific Douglas-Fir

+

CalVeg Secondary Vegetation
Alliance
Montane Mixed Hardwood

Redwood - Douglas-Fir
Redwood - Douglas-Fir

Mixed Riparian Hardwoods

Redwood - Douglas-Fir

Lower Montane Mixed Hardwoods

Redwood - Douglas-Fir

California Bay

Redwood - Douglas-Fir

Oregon White Oak

Redwood - Douglas-Fir

Tanoak (Madrone)

Redwood - Douglas-Fir

Montane Mixed Hardwood

Redwood

Mixed Evergreen Forest

Redwood

Mixed Riparian Hardwoods

Redwood

Lower Montane Mixed Hardwoods

Redwood

California Bay

Redwood

Tanoak (Madrone)

Redwood

Montane Mixed Hardwood

Douglas-Fir - Pine

Lower Montane Mixed Hardwoods

Douglas-Fir - Pine

Coast Live Oak

Douglas-Fir - Pine

Canyon Live Oak

Douglas-Fir - Pine

California Black Oak

Mixed Conifer - Pine

Lower Montane Mixed Hardwoods

Mixed Conifer - Pine

California Black Oak

Lower Montane Mixed Hardwoods
California Bay
Madrone (Black Oak)
Tanoak (Madrone)
Montane Mixed Hardwood
Riparian

Mixed Riparian Hardwoods
White Alder
Fremont Cottonwood
Willow
Willow - Alder
Willow (riparian scrub)
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Table J-1
Crosswalk between Vegetation Communities/Cover Types
and CalVeg Vegetation Alliances
EIR Vegetation Communities
& Other Cover Types
Oak Woodland

CalVeg Primary Vegetation
Alliance

+

CalVeg Secondary Vegetation
Alliance

Coast Live Oak
Canyon Live Oak
Blue Oak
Oregon White Oak
California Black Oak
Valley Oak

Ornamental Landscape

Eucalyptus
Non-Native/Ornamental Conifer
Non-Native/Ornamental Grass
Non-Native/Ornamental
Conifer/Hardwood Mixture
Non-Native/Ornamental Shrub

Urban

Urban/Undeveloped

Water

Water
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VEGETATION COMMUNITIES, OTHER COVER
TYPES, AND ASSOCIATED FAUNA
This appendix describes the vegetation communities, other cover types, and associated fauna
in the Incremental Recycled Water Program area. This appendix is divided into terrestrial
and aquatic vegetation and other cover types.

TERRESTRIAL VEGETATION AND OTHER COVER TYPES
The five major terrestrial cover types in the study area are grassland, shrubland, woodland
and forest, riparian, and developed. See Figure 4.8-2 for a map of the distribution of the
vegetation communities and other cover types in the study area. See Section 4.8, Biological
Resources, for the methods used to map and classify the vegetation types.
Grassland
Generally grasslands are similar in character, however, their species composition varies
considerably depending on the local conditions. There are two general types of grassland
that occur in this area today, non-native annual grassland and native perennial grassland.
Native grasslands have all but been eliminated in California and only occur in small pockets
of undisturbed land.
Grassland Vegetation
The two major grassland vegetation types found in the study area are annual
grassland, which is a predominantly non-native association, and native grassland.
Annual Grassland
Annual grasslands are virtually treeless areas dominated by non-native annual
grasses. Annual grasslands occur from sea level to about 3,600 feet (Kie 1988).
Annual grasslands occur throughout California and have largely replaced the
perennial, native grasslands. Annual changes in rainfall and grazing have a profound
effect on the species composition of annual grassland during a given year. Plant
growth typically starts with the first fall rains. Slow growth is maintained throughout
winter, followed by rapid growth in spring. During years of favorable rainfall and
little or no grazing pressure, large amounts of standing dead plant material can be
found during the summer months. A light or moderate level of livestock grazing may
preserve botanical diversity and maybe considered beneficial if it encourages native
plant species to flourish (Kie 1988). In the absence of grazing, annual grasslands are
often limited in diversity and dominated by tall, dense stands of invasive grasses such
as ripgut brome (Bromus diandrus) or wild oats (Avena sp.), and scattered trees or
clumps of trees.
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Although the proportion and density of native plant species occurring within annual
grassland is typically low, some special-status plant species may be found in this
community. These species include Brewer’s milk-vetch, Clara Hunt’s milk-vetch,
Tiburon Indian paintbrush, and Vine Hill clarkia.
Native Grassland
Native grasslands are treeless areas dominated by perennial bunchgrasses and
interspersed with native annual herbs and wildflowers . In California, the dominant
bunchgrass is purple needlegrass (Nassella pulchra). Other native grasses frequently
found in these grasslands are rye grasses. (Elymus glaucus and E. triticoides. Annual,
non-native grasses have replaced most of the native, perennial bunchgrasses that once
dominated valley grasslands throughout North America. One of the main factors that
shifted the competitive advantage from native to non-native grasses is the inability of
native grasses to successfully compete under heavy grazing conditions (Barry 1972).
Due to the historic use of grasslands for grazing and agriculture, most stands of native
grasses in the region now occur as small, isolated populations. Many of these
remnant populations occur on serpentine soils, to which non-native annual grasses are
poorly adapted.
Fauna Associated with Grassland
Native grasslands are an important habitat type for many animal species that rely on
them for all or part of their life cycle. However, non-native annual grasslands, when
they are not severely disturbed also support many of the same animals. Grasslands
can be surprisingly diverse; the Wildlife Habitat Relationships database (WHR) lists
75 species that depend on grasslands and many more species that primarily depend on
scrub and forest habitats will also use grasslands.
Species that formerly relied on native grasslands for nesting and that now also use
annual grasslands include western meadowlark (Sturnella neglecta), horned lark
(Eremophila alpestris), and western burrowing owl (Athene cunicularia hypugea).
Grasslands produce large numbers of seeds that are a valuable food source for many
animal species including American pipit (Anthus rubescens), lark sparrow
(Chondestes grammacus), Savannah sparrow (Passerculus sandwichensis), deer
mouse (Peromyscus maniculatus), California vole (Microtus californicus), and
California ground squirrel (Spermophilus beecheyi). These and other rodents become
the prey base for various resident raptors, such as golden eagle (Aquila chrysaetos),
red-tailed hawk (Buteo jamaicensis), white-tailed kite (Elanus leucurus), and northern
harrier (Circus cyaneus), that utilize wide, open grasslands as foraging habitat.
Prairie falcons also forage in this habitat during the winter months. Coyote (Canis
latrans), Pacific gopher snake (Pituophis melanoleucus catenifer), western yellowbellied racer (Coluber constrictor mormon), and western rattlesnake (Crotalus viridis)
feed on small rodents in grasslands. Due to its extensive distribution, annual and
native grasslands intergrade with all of the different habitat types discussed in this
section.
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Shrubland
Dense scrub communities are found on dry, well drained soils and often on steep slopes in
the hills and lower mountains of California (Hanes 1977, Holland 1986, Shuford and Timossi
1989). These communities are known for being highly adapted to repeated fires. The
dominant species are evergreen, woody, summer-dormant shrubs that have small, thick
leaves to prevent water loss. The plant species are usually highly adapted to fire and
regenerate quickly by stump sprouting. Generally a very dense shrub layer and canopy has
only a sparse understory of grasses and herbs.
Shuford and Timossi (1989) recognize four chaparral communities that are common in Marin
County, and these are also characteristic of Sonoma County. The occurrence of each
depends on the slope, exposure, elevation, and fire history of a site. These four communities
include chamise chaparral, manzanita chaparral, mixed chaparral, and serpentine chaparral
(Shuford and Timossi 1989). These community types frequently intergrade with each other,
making differentiation or classification difficult.
Shrubland Vegetation
The four major shrubland types found in the study area are chamise chaparral,
manzanita chaparral, mixed chaparral, and serpentine chaparral.
Chamise Chaparral
Chamise chaparral is the dominant type of chaparral throughout much of California,
but becomes less common in northern California (Hanes 1977). This community type
is found on hot dry sites, usually on south- or west-facing slopes in shallow, dry soils
(Hanes 1977). This chaparral is dominated almost exclusively by chamise
(Adenostoma fasciculatum) with very few other shrub species. Mature stands are
dense with sparse ground cover and litter. Chamise chaparral often intergrades with
manzanita chaparral along slopes or ridges that are less dry.
Manzanita Chaparral
Manzanita chaparral is found on deeper, wetter soils and at higher elevations than
chamise chaparral. This chaparral is characterized by thick, almost impenetrable
stands dominated by various species of manzanita (Arctostaphylos spp.), as well as
scrub oak (Quercus berberidifolia), chamise, and ceanothus (Ceanothus spp.) (Hanes
1977). Foothill pine (Pinus sabiniana) may form an open canopy in this community
in some areas. This community also has a sparse understory with a shallow layer of
leaf litter. However, the diversity of plants within the community can be deceiving
because a dense cover of annual herbs will appear following a fire (Holland 1986).
Manzanita chaparral alternate with chamise chaparral on east- and west-facing slopes
respectively. Special-status plant species associated with manzanita chaparral include
Sonoma manzanita (Arctostaphylos canescens sonomensis), Rincon manzanita
(Arctostaphylos stanfordiana ssp. decumbens), and Marin manzanita (Arctostaphylos
virgata).
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Mixed Chaparral
Mixed chaparral occurs in more mesic (moist) areas (Shuford and Timossi 1989).
Mixed chaparral varies and is not often dominated by any single species. Common
species include interior live oak (Quercus wislizenii var. wislizenii), manzanita,
chamise, ceanothus, mountain mahogany (Cercocarpus betuloides), toyon
(Heteromeles arbutifolia) and poison oak (Toxicodendron diversilobum) (Holland
1986, Shuford and Timossi 1989). This vegetation community also has a dense
canopy and very little understory, but has abundant leaf litter. Mixed chaparral is
found in association with oak woodland, foothill pine woodland, as well as other
types of chaparral depending on the site. In moist, shady canyons it will grade into
mixed evergreen forest.
Serpentine Chaparral
Serpentine chaparral is an open, low community associated with serpentine soils
(Hanes 1977). The species composition varies widely and includes a number of
shrubs and trees capable of surviving in serpentine soils. Serpentine soils have very
low levels of important nutrients such as calcium, phosphorus, and nitrogen, and high
levels of magnesium, chromium, and nickel (Shuford and Timossi 1989, Kozloff and
Beidleman 1994). Consequently, only certain species are capable of growing in these
soils, and those that do are often dwarfed due to the poor growing conditions. The
dominant shrubs in this community are typically chamise, toyon, and/or leather oak
(Quercus durata), depending on the site. Tree species that are commonly found in
this community are scrub oak, foothill pine, and Sargent cypress (Cupressus
sargentii). This community is not dense like other chaparrals. Bare, rocky outcrops
are frequent and a sparse growth of grass and other herbs occur in the open spaces
among the trees and shrubs. Serpentine chaparral is irregularly and locally distributed
within the chaparral zone of the region. There are many plant species that are
specifically adapted to these growing conditions and that are endemic to serpentine
soils. As a result, many of these plant species are found nowhere else and contribute
a significant portion of California’s plant diversity.
Fauna Associated with Chaparral
Chaparral vegetation communities in general provide important cover, foraging, and
breeding habitat for animals, although few species use these habitats exclusively. The
diversity of animals varies among the different chaparral types as well and this
corresponds to their relative floral diversity. Chamise chaparral is a fairly uniform
community dominated by a single species and relatively few animal species are
closely associated with it. Manzanita and mixed chaparrals are more floristically
diverse and, consequently, support a greater diversity of animals.
The WHR lists 32 species that are closely associated with mixed chaparral
communities, while only 22 species use chamise chaparral regularly. The other
chaparral communities addressed in this appendix are not addressed by WHR.
Chaparral rarely provides habitat for amphibians outside of areas characterized by

MAY 16, 2003

PARSONS

APPENDIX J.2-4

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX J.2 – VEGETATION COMMUNITIES

aquatic features because of its xeric conditions (discussed below). Chaparral does
provide suitable shelter, basking sites, and foraging habitat for reptiles like the
western rattlesnake, common kingsnake (Lampropeltis getulus), Pacific gopher snake,
striped racer (Masticophis lateralis), and western fence lizard (Sceloporus
occidentalis). Bird species that characteristically nest in chaparral include wrentit
(Chamaea fasciata), California quail (Callipepla californica), blue-gray gnatcatcher
(Polioptila caerulea), spotted towhee (Pipilo maculatus), and California thrasher
(Toxostoma redivivum). Small mammals are common in chaparral and include brush
rabbit (Sylvilagus bachmani), California kangaroo rat (Dipodomys californicus), and
woodrat (Neotoma sp.). Several predators will use chaparral opportunistically,
foraging on the reptiles, birds, and small mammals that occur; these include Cooper's
hawk (Accipiter cooperii) and sharp-shinned hawk (Accipiter striatus), bobcat (Felis
rufus), and coyote (Canis latrans).
Forest and Woodland
Forests and woodlands are dominated by trees, but frequently also support a diverse flora of
understory shrubs, forbs, and grasses. The distinction between forests and woodlands is only
one of density. Forests are more dense with a completely or mostly closed canopy of trees.
Woodlands, on the other hand, are more open, without a closed canopy with grasses typically
dominating the understory and areas between trees. Forests and woodlands in this region
were once far more abundant, particularly in the valleys. They have been cut down as part of
the ongoing urban and agricultural development, as well as timber harvesting operations.
The study area contains several different forest and woodland communities that are
characteristic of the region, including oak woodland, mixed evergreen forest, Douglas-fir –
Redwood forest, and coniferous woodland.
Oak Woodland
Oak Woodland Vegetation
Oak dominated forests and woodlands are common vegetation communities in and
around the study area. Several species of oaks occur in California and seven of these
are found in this region. These seven oak species include coast live oak (Quercus
agrifolia), canyon live oak (Q. chrysolepis), blue oak (Q. douglasii), Oregon white
oak (Q. garryana), California black oak (Q. kelloggii), valley oak (Q. lobata), and
interior live oak. Oak woodlands in the study area vary considerably, from moist,
closed canopy woodlands dominated by deciduous oaks to drier, open canopy
woodlands and savannah dominated by live oaks. Oak woodlands dominated by
Oregon white oak and live oaks are the most common within the study area,
however, depending on the site, there are variations in community composition.
Oak woodlands typically have an understory that is dominated by grasses with shrubs
scattered throughout. Common understory shrubs include manzanita, ceanothus,
toyon, and poison oak. Oak woodlands in this region are closely associated with
mixed evergreen forest, which often have oaks as a significant component, and they
can be difficult to distinguish because they share many species. This close
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association is evident in Shuford and Timossi’s (1989) mixed evergreen associations
that include an Oak-Bay-Madrone association and a Tanbark Oak-Madrone-Live
Oak-Douglas-fir forest.
Fauna Associated with Oak Woodlands
Oak woodlands provide important nesting, roosting, and foraging habitat for many
animal species and are among the most species-rich habitats in California. These
woodlands are particularly important for several bird and mammal species that rely
on oaks for nesting cavities and that depend on mast crops of acorns as a primary
food source.
The WHR lists 87 species of terrestrial vertebrates that depend partially or
exclusively on oak woodland habitats in Sonoma County. Amphibian and reptile
species that occupy oak woodlands include ensatina (Ensatina eschscholtzi),
California slender salamander (Batrachoseps attenuatus), arboreal salamander
(Aneides lugubris), ringneck snake (Diadophis punctatus), western terrestrial garter
snake (Thamnophis elegans), western rattlesnake, western fence lizard, and alligator
lizard (Elgaria coeruleus and E. multicarinata).
The many birds and mammals that rely on acorns as an essential food resource
include western gray squirrel (Sciurus griseus), dusky-footed woodrat (Neotoma
fuscipes), acorn woodpecker (Melanerpes formicivorus), band-tailed pigeon
(Columba fasciata), northern flicker (Colaptes auratus), and western scrub-jay
(Aphelocoma californica). Oaks provide valuable nesting habitat, particularly in the
form of cavities used by bird species such as American kestrel (Falco sparverius),
many woodpeckers, white breasted nuthatch (Sitta carolinensis), and western
bluebird (Sialia mexicana). The abundant insect life found in the bark and foliage of
oaks provide food for bird species such as white-breasted nuthatch, bushtit
(Psaltriparus minimus), oak titmouse (Parus inornatus), and ash-throated flycatcher
(Myiarchus cinerascens). Avian predators that nest and forage in oak woodlands
include great horned owl (Bubo virginianus), western screech-owl (Otus kennicotti),
red-tailed hawk, and red-shouldered hawk (Buteo lineatus). Oak woodland is
important to neotropical migrant songbirds such as warblers, vireos, and grosbeaks as
foraging and nesting habitat.
Oak trees and other hardwoods in this community serve as shelter, shade, and
breeding habitat for several mammals, including raccoon (Procyon lotor), striped
skunk (Mephitis mephitis), cottontail (Sylvilagus audubonii), and gray fox (Urocyon
cinereoargenteus).
Mixed Evergreen Forest
Mixed Evergreen Forest Vegetation
Mixed evergreen forest is a widespread and diverse vegetation community within
Sonoma County. The species composition and structure of this forest type varies
considerably, depending on the soil conditions, moisture regime, and aspect. Holland
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(1986) describes mixed evergreen forest as dominated by broadleaved trees, with
taller conifers occasionally interspersed, depending on the conditions. Descriptions
of this community vary considerably, with some classifications breaking it into more
precise types that reflect the diversity of assemblages represented (Table 4.8-3)
Shuford and Timossi (1989) describe three different associations within the mixed
evergreen forest: oak-bay-madrone, tanbark oak-madrone-live oak-Douglas-fir, and
Douglas-fir forest.
The association of mixed evergreen forests with many different environmental
conditions also results in it frequently grading into other vegetation communities in
the region. These associations reflect the variable nature of the community and the
dominant species within it, including madrone (Arbutus menziesii), black oak
(Quercus kelloggii), coast live oak, tanbark oak (Lithocarpus densiflorus), California
bay (Umbellularia californica), and Douglas-fir (Pseudotsuga menziesii). Other
common species include California buckeye (Aesculus californica), big-leaf maple
(Acer macrophyllum), canyon oak (Quercus chrysolipis) California nutmeg (Torreya
californica), and chinquapin (Chrysolepis chrysophylla).
The understory in mixed evergreen forest is also variable in composition and
structure, depending on the moisture and level of disturbance. Common understory
plant species in intermediate to wet areas are poison oak, toyon (Hetermeles
arbutifolia), huckleberry (Vaccinium ovatum), California hazelnut (Corylus
californica) currant (Ribes sp.), snowberry (Symphoricarpos sp.), California milkwort
(Polygala californica), sword fern (Polystichum munitum), and giant chain fern
(Woodwardia fimbriata).
Fauna Associated with Mixed Evergreen Forest
Due to the diversity of plant species present and the variation in structure and
composition, mixed evergreen forest provides habitat for many animal species. In
addition, the diversity of wildlife using this forest type is increased by the fact that
mixed evergreen forest commonly intergrades with several other habitat types such as
oak woodland, Douglas-fir forest, mixed chaparral, and grasslands. The WHR lists
54 species that are commonly associated with mixed evergreen forests. Many of
these species are also found in closely associated vegetation communities, such as
oak woodland and Douglas-fir – Redwood forest. Mixed evergreen forest provides a
diversity of important food sources that include mast crops such as acorns and conifer
seeds, as well as other fruits from trees and understory shrubs and an abundant insect
fauna. Many of the trees supply critical nesting habitat for various cavity nesting
birds and others that build nests in the canopy. Mixed evergreen forests are often
more shaded and moist due to exposure and/or canopy cover than surrounding
habitats, and this provides valuable habitat for species seeking cover or more moist
environments such as amphibians.
Amphibians and reptiles that commonly occur in these forests include California
slender salamander, arboreal salamander, California newt (Taricha tarosa), western
terrestrial garter snake, and northern alligator lizard.
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Many bird species utilize mixed evergreen forests including insectivores like the
pacific-slope flycatcher (Empidonax dificilis), warbling vireo (Vireo gilvus), Hutton’s
vireo (Vireo huttoni), brown creeper (Certhia americana), yellow-rumped warbler
(Dendroica coronata), chestnut-backed chickadee (Poecile rufescens), and oak
titmouse (Baeolophus inornatus); omnivores and frugivores such as band-tailed
pigeon (Columba fasciata), Nuttall’s woodpecker (Picoides nuttallii), western scrubjay, American robin (Turdus migratorius), and lesser goldfinch (Carduelis psaltria);
and birds of prey including Cooper’s hawk, red-shouldered hawk, and western
screech-owl. Several cavity-nesting bird species also rely on trees and snags for
breeding, such as northern flicker, acorn woodpecker (Melanerpes formicivorus), and
white-breasted nuthatch.
A number of mammal species use mixed evergreen forest, many of which use other
habitats as well. Mammals known to occupy this habitat in the region include
California myotis (Myotis californicus), hoary bat (Lasiurus borealis), western gray
squirrel (Sciurus griseus), dusky-footed woodrat (Neotoma fuscipes), western gray
squirrel (Sciurus griseus), long-tailed weasel (Mustela frenata), and black-tailed deer
(Odocoileus heminionus).
Douglas-fir/Redwood Forest
Douglas-fir/Redwood Forest Vegetation
Douglas-fir (Pseudotsuga douglassii) and redwood (Sequoia sempervirens) forests
are often closely associated with each other in the study area. Douglas-fir occurs
under a wide variety of conditions, in uplands of all aspects and along raised stream
terraces. Holland (1986) describes Douglas-fir forest as occurring in areas subject to
drought, but not in xeric conditions that are caused by rainshadows, overly-drained
soils, or dry aspects. Douglas-fir forests typically occur in moderately deep, welldrained soils. Redwoods grow in upland shady canyons, along cool north-facing
slopes, and in the alluvial floodplains of the Russian River. In the study area these
two forest types often intergrade with dominance of the two species varying. It is the
drier locations that support only Douglas-fir and the very wet areas only redwood.
Redwood is also often planted for landscaping and many of these stands occur
throughout Sonoma County.
Several other tree species are associated with Douglas-fir and redwood forest,
including, grand fir (Abies grandis), big-leaf maple (Acer macrophyllum), tanbark
oak (Lithocarpus densiflorus), California bay, and California nutmeg (Torreya
californica). Shrub and herbaceous species commonly found in the understory
include salal (Gaultheria shallon), huckleberry, thimbleberry (Rubus parviflorus), red
elderberry (Sambucus callicarpa), and sword fern. Douglas-fir and redwood forests
in the study area often intergrade with mixed evergreen forest and, at higher
elevations on rocky or dry soils, they may grade into mixed chaparral.
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Fauna Associated with Douglas-fir/Redwood Forests
These forests are less diverse floristically than mixed evergreen forest. However,
they provide habitat for many of the same animal species, as well as others that use
coniferous forest more exclusively. WHR lists 41 species that are highly associated
with Douglas-fir and 38 species highly associated with redwood forests. In addition
to those species mentioned under mixed evergreen forest, other species that may
frequent Douglas-fir and redwood forests include California giant salamander
(Dicamptodon ensatus), ensatina, northern spotted owl (Strix occidentalis), northern
pygmy owl (Glaucidium gnoma), northern saw-whet owl (Aegolius acadicus),
pileated woodpecker (Dryocopus pileatus), olive-sided flycatcher (Contopus
cooperi), western wood-pewee (Contopus sordidulus), Steller’s jay (Cyanocitta
stelleri), red-breasted nuthatch (Sitta canadensis), Douglas’ squirrel (Tamiasciurus
douglasii), porcupine (Erethizon dorsatum), and ermine (Mustela erminea).
Coniferous Woodland
Coniferous Woodland Vegetation
The study area includes some areas that are dominated by coniferous woodlands. The
plant species composition of these woodlands is variable depending on the site
conditions. The Geysers area in particular contains coniferous woodlands that
support a mix of conifers including Douglas-fir, ponderosa pine (Pinus ponderosa),
knobcone pine (Pinus attenuata), and Sargent Cypress (Cupressus sargentii). These
form a mosaic of open and closed canopy woodland in which the relative dominance
of these species depends on on the soils, slope, and aspect of the site. Also, a small
area within the Surface Storage component boundaries contains a woodland
dominated by McNab Cypress (Cupressus macnabiana).
No single formal vegetation classification completely characterizes these areas.
Several coniferous communities are described by Holland (1986) and Sawyer and
Keeler-Wolf (1995) that vary in composition but which sometimes overlap in their
composition depending on the region. The coniferous woodland communities found
within the study area represent of mix of Holland’s Coast Range Mixed Coniferous
Forest, Upland Coast Range Ponderosa Pine Forest, Knobcone Pine Forest, and
Northern Interior Cypress Forest. The understory is usually sparse but may include
various shrubs associated with oak woodland or chaparral communities that reflect
the fact that these communities often intergrade with mixed evergreen forest, oak
woodland, and chaparral. These woodlands, particularly those dominated by cypress,
frequently occupy serpentine soils where they intergrade with chaparral communities.
Associated trees and shrubs, depending on the site, include madrone, live oaks, scrub
oak, chamise, manzanita, and ceanothus.
Fauna Associated with Coniferous Woodland
The coniferous woodland community has a close association with upland Douglas-fir
forest, mixed evergreen forest, oak woodland, and chaparral communities. As a
result, it serves as habitat for many species that are common to these communities.
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The nature of coniferous woodlands and the fauna associated with them vary. The
WHR lists 43 and 28 species that are associated with ponderosa pine and closedcone/cypress woodlands respectively in Sonoma County. In particular, these
coniferous woodlands are important nesting habitat for these cavity nesting species.
Riparian
Riparian communities are those that require abundant moisture during all or most of the year
and, as a result, occur along perennial and intermittent streams or rivers. The species
composition and structure of riparian communities can vary considerably. Riparian scrub
and forest are two vegetation communities that occur in the study area that frequently grade
into each other. Riparian communities were much more abundant historically in the region.
Urban and agricultural development has reduced many of the riparian communities to
degraded, narrow corridors along streams.
Riparian communities are treated as terrestrial cover types in this document, even though
they are by definition associated with watercourses. The reason is that most riparian
corridors in the study area are not jurisdictional under the Clean Water Act. Although some
riparian corridors or more often the inboard margins of some may have the hydric soil, the
seasonal inundation or saturation, and the hydrophytic vegetation that would qualify as a
Clean Water Act jurisdictional feature. In addition, the fauna characteristic of riparian
corridors in the study area usually have more terrestrial affinities than aquatic affinities.
Riparian Vegetation
The two major riparian types in the study area are riparian scrub and riparian forest.
Riparian scrub
Riparian is a widespread community type in California, although it has been
estimated that 95 percent has been eliminated in California (Grenfell 1988). The
composition of plant species in riparian communities is highly variable and dependent
on geographic location, elevation, substrate, and amount of flow in the watercourse.
In the study area riparian scrub is dominated by any of several willow species that
often include red willow (Salix laevigata), shining willow (S. lasiandra), and arroyo
willow (S. lasiolepis). Willow riparian usually occurs along the stream bank in
recently deposited soils where flooding occurs. Moving away from the stream bank,
willow riparian typically grades into riparian forest that occur on well-aerated, sandy,
alluvial soils further from disturbance due to flooding.
Riparian forest
Riparian forests generally have closed canopies dominated by broadleaved, winterdeciduous trees. In the study area, these forests are dominated by white alder (Alnus
rhombifolia), and big leaf maple (Acer macrophyllum). Closer to the coast, white
alder is replaced by red alder (Alnus rubra). Evergreen hardwoods such as California
bay and coast live oak will commonly occur along the edges of riparian corridors.
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The number of layers of understory vegetation depends on the age of the community,
climate, and surrounding land uses. The density and diversity of the understory is
often influenced by cattle grazing. Riparian communities that have been carefully
managed or fenced from cattle support a significantly higher number of native species
than those areas where cattle are allowed free access. Riparian corridors that are
mostly devoid of shrubs and trees (due to cattle grazing) are classified as non-wooded
riparian habitats. These corridors occur mostly along intermittent watercourses. In
the absence of cattle grazing, it is likely that these corridors will support at least some
level of riparian community development.
Riparian scrub and forest grade into adjacent upland communities, including mixed
evergreen forest, oak woodland, and grasslands. In this region, the remaining riparian
corridors are often adjacent to agricultural operations and the transition from riparian
community to vineyard or other crop is often abrupt.
Fauna Associated with Riparian Communities
Riparian forest typically supports more species than any other terrestrial habitat type
in the study area (Grenfell 1988). The WHR lists 72 species that depend on riparian
communities as habitat. Riparian scrub and forest are structurally very diverse, and
they provide abundant food, cover, and breeding sites in close proximity to water.
These characteristics are why riparian communities support such a high diversity of
animal species.
The frequently abundant water that is available in riparian communities provide
breeding habitat for many amphibian species, including California newt, western toad
(Bufo boreas), Pacific treefrog, and foothill yellow-legged frog (Rana draytonii).
Reptiles that depend on or are closely associated with water include western pond
turtle (Clemmys marmorata) and western aquatic garter snake (Thamnophis couchii).
Mourning dove, hairy woodpecker (Picoides villosus), black phoebe (Sayornis
nigricans), orange-crowned warbler (Vermivora celata), and song sparrow are
resident bird species that are commonly found in riparian areas. A number of these
species nest or roost in riparian woodland and feed in adjacent habitat types, such as
annual grassland and agricultural fields. Riparian woodlands also provide important
feeding, resting, and nesting habitat for insectivorous, neotropical migrant songbirds
such as warblers, vireos, grosbeaks, and flycatchers.
Mammals found within riparian woodland habitat may include opossum (Didelphis
virginiana), raccoon (Procyon lotor), broad-footed mole (Scapanus latimanus),
woodrats, striped skunk, and gray fox. The abundance of birds and small mammals
provides prey items for several raptor species that nest and/or forage in riparian
communities, including Cooper’s hawk, sharp-shinned hawk, western screech owl,
and red-shouldered hawk.
In addition to providing high value wildlife habitat, riparian corridors provide local
movement corridors between fragmented habitat patches. Due to the value and
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scarcity of riparian communities, on both a state and region-wide scale, they are
considered a sensitive habitat type and monitored closely by the CDFG.
Developed
Developed land includes agriculture, ornamental landscapes, and urban development. These
different types of development vary in the biological resources they may support, and they
are discussed separately in the following discussion. This region has a long agricultural
history and much of the land has been and continues to be converted to various. In addition,
the population continues to grow with housing and commercial development occurring as a
result. Within the study area, agricultural areas are the dominant land use at 28% of the total
area. Urban land uses are nearly the same at 23%. Because different agricultural practices
may vary in their ability to support biological resources, agricultural lands are divided into
different types, including cropland, orchard, vineyard, and pasture or irrigated field.
Agriculture
Agriculture Cover Types
The agriculture cover type is comprised primarily of cropland, orchard, vineyard, and
pasture and irrigated field in the study area.
Cropland. Croplands are typically located on flat to gently rolling terrain, which is
tilled prior to commencement of crop production (Zeiner 1988). Due to the
artificially controlled growth and harvesting regime, croplands do not conform to
normal seral stages (i.e., growth stage of habitat). These habitats may either be
annual or perennial depending upon the crop-rotation system and geographic location.
Crops grown in the study area include hay, wheat, corn, potatoes, squash, and
pumpkins and other truck crops. There are no special-status plant species associated
with croplands.
Orchard. Orchards are found on valley floors with rich, alluvial soils and on rolling
foothills or fairly steep slopes. As a result they can be associated with a number of
native communities as well as other agricultural fields. Orchards in California are
typically dominated by a single tree species and pruned to be low and bushy with an
open canopy. Spacing between trees is typically uniform, and the understory is
usually composed of low-growing grasses and other herbaceous plants (Schultze
1988). Apple and peach tree orchards are common in the study area. There are no
special-status plant species specifically associated with orchards.
Vineyard. Vineyards are planted on alluvial soils of the valley and in well-drained
soils of hillsides. Vineyards in the study area are composed of a single grape species
planted in rows and are usually supported on wood and wire trellises. The vines are
intertwined in the rows, but there is open space between rows. The understory of the
vines may be regularly disked to expose bare soil or they may be planted with grasses
or other herbaceous plants to prevent soil erosion. Vineyards are usually long-lived
and may persist for over 40 years (Schultze 1988). Vineyards may be associated with
most native vegetation communities depending on the site, as well as other
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agricultural cover types. There are no special-status plant species associated with
vineyards.
Pasture and Irrigated Field. Pastures are usually cultivated on flat to gently sloping
land and may be irrigated in some manner. Pastures are very similar to annual
grasslands, but are distinguished here as areas that are more intensively managed for
grazing through seeding, irrigation, and/or disking. The length of a growing season
for a particular pasture will depend upon the crop type and climatic influences.
Pastures are regularly maintained and are usually composed of a mix of perennial
grasses and legumes that provide 100 percent ground cover. Old or poorly drained
pastures may also have patches of weedy species (Zeiner 1988). This community is
maintained to provide forage for a variety of livestock including cattle, sheep, and
horses. In northern California, ryegrass (Lolium spp.), tall fescue (Festuca
arundinacea), Dallisgrass (Paspalum dilatatum), Ladino clover (Trifolium repens),
and trefoils (Lotus spp.) are preferred pasture plant species (George et al. 1980,
Zeiner 1988). A few special-status plant species are associated with pastures. For
example, in the Santa Rosa Plain, special-status species such as Sebastopol
meadowfoam (Limnanthes vinculans), Burke’s goldfields (Lasthenia burkei), and
many-flowered navarretia (Navarretia leucocephala) are known to occur in seasonal
wetlands in lightly grazed pastures, although these four plants are most closely
associated with pristine vernal pools.
Fauna Associated with Agriculture
Although cropland generally provides low to moderate habitat value for wildlife, lowgrowing row crops and fallow fields may provide important foraging habitat for
resident open-country hawk species such as American kestrel, and red-tailed hawk.
Ferruginous hawk (Buteo regalis), rough-legged hawk (Buteo lagopus), and prairie
falcon (Falco mexicanus) also forage in fallow fields during the fall and winter
months. Migratory waterfowl species such as Canada goose (Branta canadensis)
may seasonally depend on croplands for foraging habitat. Two special-status species,
white-tailed kite and burrowing owl, are known to utilize cropland and fallow fields
for foraging. The more intensively managed, in terms of tilling, planting, and
irrigation, the lower a croplands value as wildlife habitat.
Orchards and vineyards are also of only marginal value as habitat. However, many
wildlife species will use these cover types for all or part of their life cycle. Animal
species that may use orchard or vineyard communities for cover, foraging, or
breeding habitat include widespread species such as mourning dove (Zenaida
macroura), northern flicker (Colaptes auratus), western scrub-jay, American crow
(Corvus brachrhynchos), northern mockingbird (Mimus polyglottus), dark-eyed junco
(Junco hyemalis), house finch (Carpodacus mexicanus), Brewer’s blackbird
(Euphagus cyanocephalus), black-tailed hare (Lepus californicus), California ground
squirrel (Spermophilus beechyi), and Botta’s pocket gopher (Thomomys bottae). The
abundance of small birds and mammals provide prey for predators that hunt in
orchards and vineyards, including red-tailed hawk, Cooper’s hawk, and coyote. As
with cropland, orchards and vineyards that are less intensively managed, such as
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those that are not disked and maintain an understory, have higher value as wildlife
habitat.
Pastures may be utilized by a wide variety of wildlife species. However, the use of
this cover type is dependent upon the geographic region and availability of adjacent
habitat types. Pastures are often similar to annual grasslands that are no longer
utilized for grazing and many of the same species use both as nesting or foraging
habitat. Waterfowl, the introduced ring-necked pheasant (Phasianus colchicus),
California quail (Callipepla californica), western meadowlark (Sturnella neglecta),
and other ground-nesting birds nest in pastures if adequate vegetation is present at the
start of the nesting season. Pastures that pond water naturally (i.e., during the winter)
or that are flood-irrigated provide feeding and roosting sites for wetland-associated
birds such as shorebirds and waterfowl. Many small rodents may be present and
include deer mouse, California vole, and Botta’s pocket gopher. These birds and
small mammals provide prey for many of the same raptor species that forage in
grasslands and other agricultural areas, as well as coyotes. Although there are no
special-status animal species that are associated with pastures, overwintering
ferruginous hawks and other special-status raptors often use pastures as foraging
habitat. Pastures are frequently associated with several other wildlife habitat types
including cropland, annual grassland, and orchard-vineyard.
Ornamental Landscape
Ornamental Landscape Cover Types
This section includes descriptions of other tree communities and associations of
native and non-native trees that occur in scattered locations within the major
vegetation community types in the study area. The cover types here include those
dominated by non-native and native tree species that have been planted for
landscaping and/or aesthetic reasons by the community or land owner.
Eucalyptus. Eucalyptus is an example of a non-native, plant that has become
naturalized in many locations within the study area. Eucalyptus was introduced to
California as an ornamental species and to provide lumber and windbreaks (Ornduff
1974). Monotypic (single species) stands of eucalyptus are common, especially
where the trees were planted in groves. The groves are usually even aged and have
little to no understory because the leaf litter dropped by eucalyptus release
compounds that inhibit the growth of other species. The most common species in this
community is blue gum (Eucalyptus globulus), which reaches heights up to 120 feet
and trunk diameters of over 5 feet. Eucalyptus trees tend to replace native riparian
habitat when planted along creeks in the region.
Lombardy Poplar. Lombardy poplar is not native to California. Although similar to
the native cottonwood or poplar (Populus fremontii ssp. fremontii), Lombardy poplars
have a columnar shape, in contrast to the open, spreading form of the native
cottonwood. In the study area, Lombardy poplars are planted in rows in scattered
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locations as a windbreak along property lines and hedgerows.
become established in scattered locations along drainages.

They have also

Monterey Cypress. Monterey cypress is a native of California, but is not native to
Sonoma County. It has been widely planted outside its natural range on the Monterey
Peninsula (Bartel 1993). This species occurs in scattered locations within the study
area and are generally planted as hedges, windbreaks, and park trees (McMinn and
Maino 1981).
Monterey Pine. Monterey pine is native to Santa Cruz and Monterey counties along
California’s central coast. This species has also been widely planted throughout
coastal California. In the study area, Monterey pines have been planted as hedge
rows and wind breaks. These stands have been planted and are not indigenous to
Sonoma County.
Fauna Associated with Ornamental Landscapes
The lack of plant species diversity within eucalyptus stands results in a corresponding
limited diversity of animal species. Animal species that use eucalyptus groves are
mostly generalists that utilize a wide variety of habitat types. Bird species that utilize
eucalyptus as nesting or roosting habitat include red-tailed hawk, red-shouldered
hawk, great horned owl, American crow, house finch, European starling (Sturnus
vulgaris), Anna's hummingbird (Calypte anna), turkey vulture (Cathartes aura), and
western scrub-jay. Mammals which may occur in eucalyptus groves include
opossum, raccoon, house mouse (Mus musculus), Norway rat (Rattus norvegicus),
and striped skunk. Western fence lizard, Pacific slender salamander, Pacific gopher
snake, and alligator lizard are reptile and amphibian species found in eucalyptus. No
special-status animal species are associated with eucalyptus. However, during
migration monarch butterflies may form colonial roosts in large, wind-protected
groves of eucalyptus trees.
Lombardy poplar, Monterey cypress, and Monterey pine are limited in distribution
within the study area and do not have any characteristics that will attract a unique set
of animals species. They are most likely to be used opportunistically by animal
species from neighboring vegetation communities.
Urban
Urban Cover Type
Urban areas are characterized by impermeable surfaces such as roads and buildings,
as well as a mixture of native and non-native plant species used for landscaping and
within golf courses and community or city parks. In addition, there are artificial
bodies of water and remnant segments of streams that flow through the urban
environment.
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Fauna Associated with Urban Areas
Non-native plant species may provide valuable habitat elements such as cover for
nesting and roosting, as well as food sources such as nuts or berries. Native and
especially introduced animal species that are tolerant of human activities often thrive
in urban habitats. These species include western fence lizard, red-shouldered hawk,
northern mockingbird, barn swallow (Hirundo rustica), raccoon, striped skunk,
European starling, house sparrow, house finch, house mouse, Norway rat, and
Virginia opossum (Didelphis virginiana). Special-status species that nest in less
disturbed urban habitats include white-tailed kite, Cooper’s hawk, and western
burrowing owl.

AQUATIC COVER TYPES
Three main categories of aquatic cover types are identified in the study area: wetlands, open
waterbodies, and watercourses. These cover types are usually jurisdictional under the Clean
Water Act. The distribution of aquatic cover types is illustrated in Figure 4.9-1a, b, and c.
See section 4.9, Jurisdictional Wetlands Resources, for the methods used to identify and
delineate the aquatic cover types.
Wetlands
Wetland communities are characterized by emergent vegetation. Wetlands may be located
along the shoreline of lakes, ponds, and river channels, on river floodplains, or in isolated
catchments. Lakes or rivers may also contain islands with wetland communities. Bogs, fens,
marshes, prairies, and swamps are all vegetated wetlands.
Freshwater Marsh
Freshwater Marsh Vegetation
Freshwater marsh vegetation is characterized by herbaceous plants adapted to
perennially wet conditions and occurs near the edges of rivers and lakes or in basins
or depressions that flood periodically. Freshwater marsh habitat may be found in
association with perennial streams, and around farm ponds. The roots of marsh plants
are adapted for anaerobic conditions during periods of inundation. Perennial plants
such as Baltic rush and nutsedge (Cyperus esculentus) often dominate the upper
fringes of marsh habitats, whereas cattails and tules (Scirpus acutus var. occidentalis)
occur in deeper waters. Coastal and valley freshwater marsh is a type of vegetation
community that has been identified by CDFG as a sensitive natural community.
Fauna Associated with Freshwater Marsh
Freshwater marsh supports a high diversity of wildlife species. WHR lists 61 species
dependent on freshwater marsh. Amphibians such as Pacific treefrog, California red-
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legged frog1 (Rana aurora), and California newt rely on marshes for breeding.
Several bird species also breed primarily in marshes, including common moorhen
(Gallinula chloropus), red-winged blackbird (Agelaius phoeniceus), and marsh wren
(Cistothorus palustris). Other birds that frequently use freshwater marsh include
belted kingfisher (Ceryle alcyon), great blue heron, green heron (Butorides
virescens), great egret, American coot. Freshwater marshes also provide important
feeding and resting habitat for resident waterfowl including mallards and migratory
waterfowl such as ring-necked ducks (Aythya collaris). Other animal species
associated with marsh communities include western aquatic garter snake, common
garter snake (Thamnophis sirtalis), muskrat, raccoon, and shrews.
Depending on marsh size, depth, and other factors, native fishes such as threespine
stickleback (Gasterosteus aculeatus), California roach (Hesperoleucus symmetricus),
and Russian River tule perch (Hysterocarpus traski) may occur in marshes, along
with introduced fishes such as Western mosquitofish (Gambusia affinis), bluegill
(Lepomis macrochirus), and green sunfish (Lepomis cyanellus). Many of the fishes
and amphibians found in marshes provide important foods for predators.
Seeps and Springs
Seeps and Springs Cover Type
Seeps and springs occur where the groundwater table is high or, in the case of
springs, where underground water reaches the surface. Seeps and springs are
common at many locations throughout the study area and may form permanently or
temporarily wet conditions. While these features may occur within many different
vegetation communities, seepage from underground springs produces an environment
conducive to the growth of hydrophytic grasses, rushes, sedges, and herbaceous
vegetation.
Fauna Associated with Seeps and Springs
Freshwater seeps are included as a habitat element within many of the Wildlife
Habitat Relationship System (CDFG 2002b)habitat types. Seeps and springs are
important hydration habitats for amphibians. Also, many species of reptile, bird, and
mammal utilize freshwater seeps as a source of water and cover.

1

The U.S. Fish and Wildlife Service, in their listing rule, designated the red-legged frogs in the Russian
River watershed as northern red-legged frogs (Rana aurora aurora) and red-legged frogs in watersheds that
empty into the San Francisco Bay as California red-legged frogs (R. a. draytonii). The northern red-legged
frog is a federal species of concern (FSC) and a California species of special concern (CSC); the California
red-legged frog is a federal threatened species and a California species of special concern. Some
authorities believe that the red-legged frogs in the Russian River watershed are genetically identical to
those in the San Francisco Bay watershed. For the purposes of this document, we are following the official
and legal conventions of the U.S. Fish and Wildlife Service as these have been promulgated to date.
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Seasonal Wetland
Seasonal Wetland Cover Type
Seasonal wetlands are a common vegetation community in the study area. Seasonal
wetlands occur in shallow depressions, swales, and drainages that fill with
precipitation and runoff, and remain saturated or inundated during winter and spring
months. Generally, seasonal wetlands are dried than freshwater marshes and wetter
than adjacent upland areas.
Fauna Associated with Seasonal Wetlands
Seasonal wetlands support animal species adapted to temporarily wet conditions
followed by long periods of desiccation. Seasonally wet vegetation supports many of
the same types of species found in vernal pools and freshwater seeps. Pacific
treefrogs use seasonal wetlands as breeding habitat. In addition, these features
provide important foraging habitat for migratory waterfowl and shorebirds, and
nesting habitat for mallard and cinnamon teal. Seasonal wetlands also often support a
high diversity of small aquatic invertebrates, (i.e., zooplankton, mollusks,
crustaceans, and aquatic insect larvae).
Vernal Pool
Vernal Pool Cover Type
Vernal pools, a subclass of seasonal wetlands, occur in formed depressions in
grasslands and other habitats that are underlain with an impervious soil or bedrock
layer. These depressions fill with water in the winter and slowly dry during the
spring and summer. Vernal pools are characterized by four different stages. These
stages include a filling stage in the fall, a holding stage in the winter, a drying stage in
the spring, and a dry stage through the summer (Zedler 1987). Vernal pools are
classified according to the substrate on which they occur. These substrates include
terrace soils, volcanic mudflows, and hardpan. Northern vernal pool and northern
hardpan vernal pool are two types of vernal pools that occur in the study area and
have been identified by CDFG as special-status natural communities.
Spectacular spring wildflower displays develop in vernal pools. As water in the
vernal pools recedes during the spring, vernal pool annual plants begin to germinate
and grow. A concentric display (i.e., rings) of small annual plants develops in the
vernal pool basin as different plant species respond to the changing temperatures and
hydrology of the drying pool. These concentric rings are unique to vernal pools in
California. This ecosystem is therefore relatively easy to identify during the spring,
as opposed to the late summer months when surrounding vegetation is often dry and
brown.
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Fauna Associated with Vernal Pools
Although vernal pools are included as a habitat element of the WHR (CDFG 2002b)
annual grassland habitat type, relatively long period of inundation in grasslands that
are relatively dry resulted in many species becoming highly adapted to dependent on
vernal pools. As a result, there are many species that are considered unique to vernal
pools. Vernal pools are characterized by a high diversity of aquatic insect larvae and
other macroinvertebrates including several endangered or threatened species of vernal
pool shrimp. Many amphibian species such as Pacific treefrogs (Pseudacris regilla),
California newts, and western toads (Bufo boreas) use vernal pools as breeding
habitat. In addition, many other wildlife species including shorebirds, waterfowl, and
wading birds utilize vernal pools as foraging during the winter (Harvey et al. 1992).
Many of the mammals that generally occur in the surrounding grassland will rely on
vernal pools as a source of water. (Harvey et al. 1992).
Open Waterbodies
Although this cover type encompasses ponds and other open water habitats, the main form of
this cover type in the study area is ponds. This open water cover type differs from the
wetland cover type in that there are no areas of emergent wetland vegetation. Stated
differently, the vegetated margins of a stock pond, for instance, would be considered wetland
and the rest of the waterbody would be considered in the open water cover type.
Cover Type Description
Freshwater ponds within the study area include human-made impoundments created
by the damming of natural drainage channels. These impoundments primarily collect
water for agricultural uses including irrigation and livestock watering. Phytoplankton
such as algae and diatoms comprise the greatest biomass of plant species in
freshwater ponds (Grenfell 1988). The open water of ponds is typically associated
with freshwater marsh along its margins.
Fauna Associated with Ponds
Freshwater ponds provide important nesting habitat for resident birds including
mallard, pied-billed grebe (Podilymbus podiceps), and American coot (Fulica
americana). In winter, migratory waterfowl, such as northern pintail (Anas acuta)
and American wigeon (Anas penelope),utilize ponds for feeding and resting. Garter
snakes, western pond turtles, red-legged frogs, Pacific treefrogs, western toads, and
bullfrogs also frequently occur in ponds, either as permanent residents or during their
breeding seasons.
Many exotic fish species, especially sunfishes (bluegill,
largemouth bass [Micropterus slmoides], etc.) and catfishes (Ictalurus spp.) are often
stocked in human-made freshwater ponds.
Rivers, Streams, and Other Drainages
Fluvial (flowing water) systems with defined beds and banks, such as natural or artificial
rivers and streams, are included in this category. The flow regime is characterized as
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perennial (permanent flow), intermittent (seasonal flow), and ephemeral (flow in direct
response to rain events). The term drainage is used generically to mean any flowing water
system with a defined bed and bank, including rivers, streams, and constructed channels.
Streams and rivers originate from higher elevation sources (springs and lakes) and flow
downward at a rate relative to slope and water volume. Water velocity will normally decline
as the stream approaches progressively lower elevations, while water volume will continue to
increase until the flow becomes slow-moving. During this transition from fast-moving to
slow-moving water, temperature and turbidity tends to increase, while dissolved oxygen
decreases or becomes more variable (Grenfell 1988).
Aquatic riverine habitats are often classified according to their ability to support different
faunal (i.e., animal) assemblages (Merritt Smith Consulting 1996). Assessment of aquatic
riverine habitat quality is based on a combination of factors including water temperature,
water quality, extent of riparian canopy, substrate type, stream gradient (i.e., slope), presence
of riffles (i.e., areas of shallow turbulent water passing through or over stones on gravel of a
fairly uniform size), amount of instream shelter, presence and quality of gravel spawning
beds, bank stabilization, abundance of insects, and permanence (i.e., perennial or
intermittent).
Perennial Drainages
Perennial Drainage Cover Type Description
Perennial streams and rivers can be grouped into two separate categories: lower
perennial and upper perennial. Upper perennial streams have steeper gradients and
higher current velocities than lower perennial habitats. The substrate of upper
perennial streams generally consists of rock, cobble, or gravel, with occasional
patches of sand. Shallow, fast-flowing reaches have gravel or boulder substrates and
are called riffles. Deep, slow-flowing reaches that have a sand or mud substrate and
are called pools. Lower perennial streams are characterized by a gentle gradient and
are associated with the lower reaches of streams that approach ocean outfall (Jones &
Stokes Associates 1981). These streams reach relatively low current velocities and
the stream bottom is typically composed of mud or sand. Both upper and lower
reaches of perennial streams in the study area frequently have intermittent surface
flow during the dry season, especially in dry years, but sub-surface flow continues
and maintains relatively cool temperatures within isolated pools.
Fauna Associated with Perennial Drainages
The characteristic species assemblages of upper perennial streams are mostly
associated with the rocky substrates of riffles. These include many kinds of
invertebrates, especially larvae of insects such as mayflies, stoneflies, black flies, and
caddisflies. Few fish species live in these upper perennial streams, and those that do
are primarily native species such as prickly sculpin (Cottus asper), juvenile steelhead
(Salmo gairdneri) and coho salmon (Oncorhynchus kirsutch), hardhead
(Mylopharodon conocephalus), Sacramento pikeminnow (Orthodon microlepidotus),
and larvae of three species of lamprey (Lampetra spp.): Pacific lamprey (Lampetra
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tridentata), river lamprey (L. ayersi), and western brook lamprey (L. richardsoni).
The sculpin, steelhead, and coho feed mainly on invertebrates that inhabit the riffles,
although the salmonids are most abundant in pools (some of them move into riffles in
the evenings and early mornings to feed). Hardhead and pikeminnow, when present,
usually occupy pools, as do the larval lamprey, which live in burrows in the substrate.
Characteristic species assemblages found in lower perennial habitats include
planktonic organisms such as diatoms, copepods, and green algae, sand or mud
bottom-dwelling invertebrates including amphipods, worms, midge larvae, and
freshwater clams. Attached algae and emergent plants harbor snails, dragonfly and
damselfly nymphs, and other invertebrates.
Native fish species commonly found in lower perennial habitats include Sacramento
sucker, prickly sculpin, California roach, Sacramento pikeminnow, threespine
stickleback, and Russian River tule perch. Introduced fishes found in lower perennial
habitats include several introduced species of sunfish e.g., largemouth bass,
smallmouth bass (Micropterus dolomieui), bluegill, green sunfish, and black crappie
(Pomoxis nigromaculatus); several species of catfish, but especially brown bullhead
(Ameiurus nebulosus) and black bullhead (Ameirus melas); western mosquitofish; and
several minnows, including common carp, fathead minnow (Pimephales promelas),
goldfish (Carassius auratus), and golden shiner (Notemigonus crysoleucas).
Many bird species use the open waters of rivers and streams as foraging habitat.
American dippers (Cinclus mexicanus) forage for insects off of in-stream rocks.
Herons will forage for fish along pools in streams. Ospreys (Pandion halieatus) and
belted kingfishers (Ceryle alcyon) hunt for fish over open water areas. Waters near
shore provide foraging habitat for waterfowl species, including wood ducks (Aix
sponsa), which nest in tree cavities near rivers and open water where they forage.
Many insect-eating birds forage over streams and rivers, including swallows,
flycatchers, and swifts. Common mammals found in riverine habitats include striped
skunk, raccoon, and muskrat (Grenfell 1988). Bats in the region are also known to
forage over streams and rivers, often roosting in bridges over drainages.
Intermittent Drainages
Intermittent Drainage Cover Type Description
Intermittent streams contain flowing water for only part of the year. Flow may cease
anytime from late spring to early autumn depending on the water source and climate.
Standing water may or may not remain as isolated pools within the streambed, but
subsurface flow generally ceases during the dry season, allowing daytime
temperatures in isolated pools to reach higher levels than in similar pools fed by
subsurface flow in perennial streams. Substrate types of intermittent riverine habitats
range from fine sediments to mud to bedrock. Vegetation along intermittent streams
(if present) includes spike rush (Eleocharis spp.), toad rush (Juncus bufonius),
spreading rush (Juncus patens), prickle-fruited buttercup (Ranunculus muricatus),
and sedge (Carex spp.).
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Fauna Associated with Intermittent Drainages
The animal species that commonly utilize intermittent streams include garter snakes,
native frogs and toads as well as introduced bullfrogs, salamanders, and some of the
native and introduced fishes found in perennial streams. Fish such as threespine
stickleback and California roach may move up into intermittent drainages during the
wet season, then either move downstream or die as the stream dries up, or spend the
dry season in isolated pools. Both of these fishes can tolerate much higher water
temperatures than can salmonids, sculpin, or lamprey. Many of the animals in the
surrounding habitats will also use intermittent streams as sources of water.
Ephemeral Drainages
Ephemeral drainages typically do not support wetland-associated vegetation or
specially adapted animal species. Ephemeral drainages are important for their
jurisdictional status (e.g., regulated by the Clean Water Act), but usually do not have
vegetation or faunal associations distinctly different from the surrounding upland
landscape.
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

Allium peninsulare var. franciscanum
Franciscan Onion

SSC

--

1B

Dry wooded and grassy hillsides, clay
soils, often on serpentine.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Alopecurus aequalis var. sonomensis
Sonoma alopecurus

--

FE

1B

Freshwater marsh, riparian scrub, and wet
meadow.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
11ab, 12, 13

Amorpha californica var. napensis
Napa False Indigo

--

--

1B

Openings in broadleaved upland forests,
woodlands and chaparral.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Amsinckia lunaris
Bent-flowered fiddleneck

--

FSLC

4

Open woods, grassland, and mixed
chaparral.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Antirrhinum virga
Tall snapdragon

--

--

4

Openings in chaparral, rocky areas, often
on serpentine.

Arabis blepharophylla
Coast rock cress

--

FSLC

4

Arctostaphylos bakeri ssp. bakeri
Baker’s manzanita

SR

FSC

1B

Arctostaphylos bakeri ssp. sublaevis
The Cedars manzanita

SR

FSLC

1B

Rocky soils, outcrops; chaparral;
3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
broadleaved, upland forests; coastal
11b, 12, 13
prairie; and coastal scrub.
Broadleaved, upland forests; chaparral,
3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
often ultramafic soils and serpentine
11b, 12, 13
outcrops.
Serpentine outcrops, ridges, and chaparral. 3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Arctostaphylos canescens ssp. sonomensis
Sonoma manzanita

--

FSLC

1B

Ridges, slopes, chaparral, and forest.

Arctostaphylos densiflora
Vine Hill manzanita

SE

FSC

1B

Found in association with chaparral (acid
marine sand), and shale outcrops.

Arctostaphylos hispidula
Howell’s manzanita

--

--

4
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3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13
3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Rocky, serpentine soils or sandstone; open 3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
sites; and forest.
11b, 12, 13

APPENDIX J.3-1

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX J.3 – SPECIAL-STATUS PLANTS

Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

Arctostaphylos manzanita ssp. elegans
Konocti manzanita

--

--

1B

Chaparral, woodlands and lower elevation
coniferous forests; associated with
volcanic soils.

Arctostaphylos stanfordiana ssp. decumbens
Rincon manzanita

--

FSC

1B

Found in association with chaparral, open 3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
areas.
12

Arctostaphylos stanfordiana ssp. raichei
Hopland manzanita

--

FSC

1B

Chaparral (often associated with
serpentinite).

3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Arctostaphylos virgata
Marin manzanita

--

FSLC

1B

Broadleaved, upland forests; closed-cone
coniferous forests; north coast forests;
chaparral; sandstone; and granitic
outcrops.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Asclepias solanoana
Serpentine milkweed

--

--

4

Cismontane woodland, conifer forest,
serpentine outcrops, and chaparral.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Astragalus breweri
Brewer’s milk-vetch

--

--

4

Cismontane woodland, open slopes, and
grassy areas, sometimes on serpentine.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Astragalus clarianus
Clara Hunt’s milk-vetch

ST

FE

1B

Cismontane woodland, valley-foothill
grassland, and open grassy areas on thin
soil.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Astragalus rattanii var. jepsonianus
Jepson’s milk-vetch

--

--

1B

Woodlands, chaparral and grasslands;
often on serpentine.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Astragalus rattanii var. rattanii
Rattan’s milk-vetch

--

--

4

Cismontane woodland, conifer forest,
river banks, sandbars, and gravelly
streambanks.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Astragalus tener var. tener
Alkali milk-vetch

--

FSC

1B

Valley grasslands (adobe clay), alkali
flats, and vernally moist meadows.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

SSC

--

1B

Grassy slopes, cismontane woodlands, and 1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
chaparral; sometimes on serpentine.
10, 11b, 12, 13

Blennosperma bakeri
Sonoma sunshine

SE

FE

1B

Found in association with vernal pools,
wet grasslands, and drainage swells.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Blennosperma nanum var. robustum
Point Reyes blennosperma

SR

FSC

1B

Coastal prairie, coastal scrub, grassy
places in shrubs, and sandy soils.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Brodiaea californica var. leptandra
Narrow-anthered California brodiaea

SSC

--

1B

Open forest and chaparral; often on
serpentine.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Calamagrostis bolanderi
Bolander’s reed grass

--

FSLC

1B

Freshwater marsh, coastal scrub, bogs,
moist meadows, and open woodlands.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Calamagrostis crassiglumis
Thurber’s reed grass

--

FSC

2

Coastal scrub (mesic) and freshwater
marsh.

1, 3, 4, 5, 6, 7abcd, 8, 9cdf,
11b, 12, 13

Calamagrostis ophitidis
Serpentine reed grass

--

--

4

Chaparral, meadows, and valley-foothill
grassland on serpentine.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Calandrinia breweri
Brewer’s calandrinia

--

--

4

Sandy to loamy soils, disturbed places,
burns, chaparral, and coastal scrub.

3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Calochortus raichei
The Cedars fairy-lantern

--

FSC

1B

Calyptridium quadripetalum
Four-petaled pussypaws

--

--

4

Chaparral, and sandy or gravelly areas,
generally on serpentine.

Calystegia collina ssp. oxyphylla
Mount Saint Helena morning-glory

--

FSLC

4

Chaparral and serpentine chaparral; open,
grassy or rock; open oak/pine woods;
serpentine.

Balsamorhiza macrolepis var. macrolepis
Big-scale balsamroot
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Closed-cone coniferous forests, ultramafic 5, 6, 7cd, 8, 9cde, 10, 11b, 12,
chaparral, and open serpentine in
13
woodlands.
3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12
1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

State

Federal

CNPS

Campanula californica
Swamp harebell

--

FSC

1B

Cardamine pachystigma var. dissectifolia
Dissected-leaf toothwort

--

--

3

Carex albida
White sedge

SE

FE

1B

Carex californica
California sedge

--

--

Carex comosa
Bristly sedge

--

Castilleja affinis ssp. neglecta [C. neglecta]
Tiburon Indian paintbrush

COMPONENTS WHERE
POTENTIALLY PRESENT

Bog/fen, freshwater marsh, north coast
coniferous forest, closed-cone coniferous
forest, and coastal marshy areas.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Chaparral and serpentine outcrops.

3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Freshwater marsh. Believed to be limited
to a single population at Pitkin Marsh.

1, 3, 4, 5, 6, 7abcd, 8, 9cdf,
11b, 12, 13

2

Meadows and drier areas of swamps.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

--

2

Lake margins and wet places.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11ab, 12, 13

ST

FE

1B

Associated with valley-foothill grasslands
on serpentine soils and open serpentine
slopes.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Castilleja uliginosa
Pitkin Marsh Indian paintbrush

SE

--

1A

Freshwater marsh and moist places.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Ceanothus confusus
Rincon Ridge ceanothus

--

FSC

1B

Serpentine and volcanic chaparral, closed- 3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
cone coniferous forest, and cismontane
11b, 12, 13
woodland on dry, shrubby slopes.

Ceanothus divergens
Calistoga ceanothus

--

FSC

1B

Found in association with serpentine
3, 4, 5, 6, 7cd, 8, 9e, 10, 11b,
chaparral; and dry, rocky, volcanic slopes.
12

Ceanothus foliosus var. vineatus
Vine Hill ceanothus

--

FSC

1B

Chaparral and dry, rolling hills.
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3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

--

FSC

1B

Chaparral, sandy soils, serpentine,
volcanic soils; Hood Mountain Range.

SSC?

FSLC

1B

Serpentine outcrops in chaparral.

5, 6, 7cd, 8, 9e, 10, 11b, 12

Chorizanthe valida
Sonoma spineflower

SE

FE

1B

Sandy places.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Cirsium andrewsii
Franciscan thistle

--

--

1B

Broadleaved, upland forest; bluffs;
ravines, and seeps.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Cirsium hydrophilum var. vaseyi
Mount Tamalpais thistle

--

--

1B

Chaparral and broadleaved upland forests 5, 6, 7cd, 8, 9cde, 10, 11b, 12,
on serpentine soil, and serpentine seeps.
13

Cordylanthus tenuis ssp. brunneus
Serpentine bird's-beak

--

--

4

Cryptantha clevelandii var. dissita
Serpentine cryptantha

--

--

1B

Cypripedium californicum
California lady’s-slipper

--

--

Cypripedium montanum
Mountain lady’s-slipper

--

Delphinium bakeri
Baker’s larkspur
Dichanthelium lanuginosum var. thermale
[Panicum acuminatum var. acuminatum]
Geysers dichanthelium [panicum]

Ceanothus sonomensis
Sonoma ceanothus
Chlorogalum pomeridianum var. minus
Dwarf soaproot

MAY 16, 2003

POTENTIALLY PRESENT
3, 4, 5, 6, 7cd, 8, 9ef, 10

Closed-cone forest, chaparral, and
cismontane woodland/serpentinite.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Chaparral on serpentine soils.

5, 6, 7cd, 8, 9e, 10, 11b, 12

4

Serpentine seeps and streambanks, and
mixed or coniferous forest.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

--

4

Moist areas, dry slopes, and mixed or
coniferous forest.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

SR

FE

1B

Coastal scrub and valley and foothill
grasslands. One population known from
Salmon Creek Canyon.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

SE

--

1B

Meadows and seeps in the vicinity of hot
springs, marshes, and streambanks.

10

PARSONS
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

Dichondra occidentalis
Western dichondra

--

--

4

Dirca occidentalis
Western leatherwood

--

--

1B

Moist, rocky slopes in partial shade;
chaparral; broadleaved, upland forest; and
riparian woodland.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Downingia pusilla
Dwarf downingia

--

--

2

Valley-foothill grasslands (mesic), vernal
pools, and roadside ditches.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Elymus californicus
California bottle-brush grass

--

--

4

North Coast coniferous forest.

3, 4, 5, 6, 7cd, 8, 9cdef, 10,
11b, 12, 13

Eriastrum brandegeae
Brandegee’s eriastrum

--

--

1B

Chaparral and woodland on volcanic soils. 3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Erigeron angustatus
Narrow-leafed daisy

--

FSLC

1B

Serpentine chaparral.

5, 6, 7cd, 8, 9e, 10, 11b, 12

Erigeron serpentines
Serpentine daisy

--

--

1B

Serpentine chaparral.

5, 6, 7cd, 8, 9e, 10, 11b, 12

Eriogonum luteolum var. caninum
Tiburon buckwheat

--

--

3

Chaparral, coastal prairie, valley-foothill
grasslands, and open serpentine.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Eriogonum nervulosum
Snow Mountain buckwheat

--

FSC

1B

Eriogonum ternatum
Ternate buckwheat

--

--

Erodium macrophyllum
Round-leaved filaree

--

--

MAY 16, 2003
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POTENTIALLY PRESENT
Cismontane woodland, slopes, chaparral,
3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
coastal scrub, and headlands under shrubs.
11b, 12, 13

Found in association with serpentine
chaparral, and serpentine outcrops.

5, 6, 7cd, 8, 9cde, 10, 11b, 12,
13

4

Lower montane conifer forest and
serpentine outcrops.

5, 6, 7cd, 8, 9cdef, 10, 11b, 12

2

Woodlands; valley and foothill grasslands; 1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
on clay soils.
10, 11b, 12, 13
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

State

Federal

CNPS

Eryngium constancei
Loch Lomond button-celery

SE

FE

1B

Erysimum franciscanum
San Francisco wallflower

--

FSC

Erythronium helenae
Saint Helena fawn lily

--

Fritillaria liliacea
Fragrant fritillary

COMPONENTS WHERE
POTENTIALLY PRESENT

Vernal pools.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

4

Coastal scrub and coastal dune, serpentine
outcrops, and valley-foothill grassland.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

FSC

4

Chaparral, cismontane woodland, valleyfoothill grassland, and dry woodlands on
serpentine.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

--

FSC

1B

Coastal scrub, coastal prairie, and valleyfoothill grasslands.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Gratiola heterosepala
Boggs Lake hedge-hyssop

SE

--

1B

Vernal pools, marshes, swamps and lake
margins on clay soils.

3, 4, 5, 6, 7abcd, 8, 9cdef, 10,
11b, 12, 13

Grindelia hirsutula var. maritima [G.
maritima]
San Francisco gumplant

--

FSC

1B

Coastal bluff scrub, coastal scrub, and
valley-foothill grassland/sandy; and
serpentinite.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Harmonia nutans [Madia nutans]
Nodding madia

--

--

4

Rocky soils, cismontane woodland, and
chaparral.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Helianthella castanea
Diablo helianthella

--

FSC

1B

Broadleaved upland forest and chaparral;;
valley-foothill grassland; and open grassy
areas.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Helianthus exilis
Serpentine sunflower

--

--

4

Seeps in cismontane woodland and
chaparral with serpentine soils.

Hemizonia congesta ssp. leucocephala
Hayfield tarplant

--

--

3

Coastal scrub and valley-foothill
grassland; serpentine.
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5, 6, 7cd, 8, 9cde, 10, 11b, 12,
13
1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

Hesperolinum adenophyllum
Glandular western flax

--

--

1B

Chaparral, woodland, valley and foothill
grasslands on serpentine soils.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Hesperolinon bicarpellatum
Two-carpellate western flax

--

FSC

1B

Serpentine chaparral.

5, 6, 7cd, 8, 9e, 10, 11b, 12

Hesperolinon congestum
Marin western flax

ST

FT

1B

Chaparral and valley-foothill grasslands in 1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
association with serpentine soils.
10, 11b, 12, 13

Holocarpha macradenia
Santa Cruz tarplant

SE

FT

1B

Valley-and foothill grasslands and coastal
prairie (often clay).

Horkelia bolanderi
Bolander’s horkelia

--

--

1B

Chaparral, lower montane coniferous
1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
forest, meadows and seeps, and valley and
10, 11b, 12, 13
foothill grasslands.

Horkelia tenuiloba
Thin-lobed horkelia

--

FSLC

1B

Sandy soils in open chaparral.

3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Lasthenia burkei
Burke’s goldfields

SE

FE

1B

Vernal pools and wet meadows.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Layia septentrionalis
Colusa layia

--

FSLC

1B

Serpentine or sandy soils in chaparral,
1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
cismontane woodlands, and valley-foothill
10, 11b, 12, 13
grasslands.

Legenere limosa
Legenere

--

FSC

1B

Vernal pools and sloughs. Occurs in pools 1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
with Downingia pusilla.
10, 11b, 12, 13

Lessingia arachnoidea
Crystal Springs lessingia

--

FSC

1B

Cismontane woodlands, coastal scrub, and 1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
valley-foothill grasslands.
10, 11b, 12, 13

MAY 16, 2003
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POTENTIALLY PRESENT

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

POTENTIALLY PRESENT

Lessingia hololeuca
Woolly-headed lessingia

--

--

3

Lessingia micradenia var. micradenia
Tamalpais lessingia

--

FSC

1B

Chaparral; thin, gravelly soils of
serpentine outcrops; and roadcuts.

3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Lilaeopsis masonii
Mason’s lilaeopsis

SR

FSC

1B

Brackish or freshwater marsh, riparian
scrub, and intertidal streambanks.

3, 4, 5, 6, 7bcd, 8, 9cdf, 11ab,
12, 13

Lilium pardalinum ssp. pitkinense
[L. pitkinense]
Pitkin Marsh lily

SE

FE

1B

Freshwater marsh and valley-oak scrub.
Known from two areas near Sebastopol.

Lilium rubescens
Redwood lily

--

--

4

Limnanthes douglasii ssp. sulphurea
Point Reyes meadowfoam

SE

--

1B

Vernal pools, freshwater marsh, and wet
meadows of coastal prairies.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Limnanthes vinculans
Sebastopol meadowfoam

SE

FE

1B

Vernal pools and wet meadows. Endemic
to Sonoma County.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Linanthus acicularis
Bristly linanthus

--

--

4

Grassy areas in woodlands, coastal prairie, 1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
and chaparral.
10, 11b, 12, 13

Linanthus grandiflorus
Large-flower linanthus

--

FSC

4

Coastal bluff and scrub, coastal prairie,
valley-foothill grassland, open grassy
flats, and cismontane woodland; generally
in sandy soil.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Linanthus jepsonii
Jepson’s linanthus

SSC

--

1B

Chaparral and cismontane woodlands;
usually on volcanic soils.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13
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Coastal scrub, lower montane coniferous
1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
forest, and valley-foothill grasslands, clay,
10, 11b, 12, 13
serpentinite, fields, and roadside ditches.

Chaparral, lower montane coniferous
forest, and sometimes serpentinite.

1, 3, 4, 5, 6, 7abcd, 8, 9cdf,
11b, 12, 13
3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12
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Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

Lomatium repostum
Napa lomatium

--

--

4

Pine/oak woodland and chaparral, often on 3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
serpentine.
11b, 12, 13

Lupinus eximius [L. arboreus var. eximius]
San Mateo tree lupine

--

FSLC

3

Chaparral and coastal scrub.

Lupinus sericatus
Cobb mountain lupine

--

FSLC

1B

Micropus amphibolus
Mount Diablo cottonweed

--

--

3

Broadleaved, upland forest; cismontane
woodland; valley-foothill grasslands; and
bare, grassy or rocky slopes.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Monardella undulata
Curly-leafed monardella

--

FSC

4

Chaparral, coastal dunes, coastal scrub,
and lower montane coniferous forest.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Monardella villosa ssp. globosa
Robust monardella

--

FSC

1B

Openings in oak woodland and chaparral.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Monardella viridus ssp. viridus
Green monardella

--

--

4

Rocky soils, open woodland, chaparral,
and serpentine.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Navarretia leucocephala ssp. bakeri
Baker’s navarretia

--

FSC

1B

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Navarretia leucocephala ssp. pauciflora
Few-flowered navarretia

ST

FE

1B

Vernal pools, valley-foothill grasslands,
cismontane woodland, and mesic
meadows.
Vernal pools on substrates derived from
volcanic ash flows.

Navarretia leucocephala ssp. plieantha [N.
plieantha]
Many-flowered navarretia

SE

FE

1B

Vernal pools.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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POTENTIALLY PRESENT

3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Chaparral, cismontane woodland, montane 3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
coniferous forest, and open wooded
11b, 12, 13
slopes.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

COMPONENTS WHERE

State

Federal

CNPS

Orcuttia tenuis
Slender orcutt grass

SE

FT

1B

Orobanche valida ssp. howellii
Howell’s broomrape

--

--

4

Parvisedum leiocarpum [Sidella leiocarpa]
Lake County stonecrop

SE

FE

1B

Valley-foothill grasslands, dry vernal
pools, cismontane woodlands, and rocky
depressions.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Penstemon newberryi var. sonomensis
Sonoma beardtongue

--

--

1B

Chaparral, outcrops, and talus.

3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12

Pentachaeta bellidiflora
White-rayed pentachaeta

SE

FE

1B

Valley-foothill grasslands with serpentine
soils; rocky areas.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Perideridia gairdneri ssp. gairdneri
Gairdner’s yampah

--

FSC

4

Moist soil of flats, meadows, streamsides,
grasslands, and pine groves.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Piperia candida
White-flowered rein orchid

--

--

4

Open to shaded sites, generally coniferous
forests, sometimes serpentinite.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Pityopus californicus
California pinefoot

--

--

4

Mixed or coniferous forest.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

Plagiobothrys glaber
Hairless popcorn-flower

--

FSC

1A

Wet alkaline soils in valleys and coastal
salt marshes.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Plagiobothrys mollis var. vestitus
Petaluma popcorn-flower

--

FSC

1A

Wet sites in valley-foothill grassland.

1, 3, 4, 5, 6, 7abcd, 8, 9cdf,
11b, 12, 13

Pleuropogon hooverianus
North Coast semaphore grass

ST

FSC

1B

Broad-leaved, upland forests and
meadows; vernal pools; marshes; and
redwood forests.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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POTENTIALLY PRESENT
Vernal pools.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Chaparral, volcanic, and serpentine slopes. 3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
Generally parasitic on Garrya sp.
12
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Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

State

Federal

CNPS

Potentilla hickmanii
Hickman’s cinquefoil

SE

FE

1B

Ranunculus lobbii
Lobb’s aquatic buttercup

--

--

4

Rhynchospora alba
White beaked-rush

--

--

2

Rhynchospora californica
California beaked-rush

--

FSC

1B

Rhynchospora globularis var. globularis
Round-headed beaked-rush

--

--

Ribes victoris
Victor’s gooseberry

--

Sidalcea hickmanii ssp. viridis
Marin checkerbloom

COMPONENTS WHERE
POTENTIALLY PRESENT

Vernally wet meadows and open pine
forests.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Shallow water, vernal pools, valley and
foothill grassland, oak woodland, and
mixed forest.
Freshwater marsh.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Meadows, freshwater marshes, seeps, and
bogs.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

2

Freshwater marsh.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

--

4

Canyon forests; broadleaved, upland
forest; and chaparral.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

--

FSLC

1B

Chaparral and serpentinite.

5, 6, 7cd, 8, 9e, 10, 11b, 12

SSC

--

1B

Meadows, seeps, and riparian scrub.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11ab, 12, 13

Sidalcea oregana ssp. valida
Kenwood Marsh checkerbloom

SE

FE

1B

Freshwater marsh.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Stebbinsoseris decipiens [Microseris
decipiens]
Santa Cruz microseris
Streptanthus batrachopus
Tamalpais jewel-flower

--

FSC

1B

--

FSC

1B

Broadleaved, upland forests; chaparral;
3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
coastal prairie and scrub; and open, sandy,
11b, 12, 13
shale, or serpentine sites.
Chaparral, closed-cone coniferous forests
5, 6, 7cd, 8, 9e, 10, 11b, 12
with serpentine soils, and serpentine
barrens.

Sidalcea oregana ssp. hydrophila
Marsh checkerbloom
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1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

HABITAT

State

Federal

CNPS

Streptanthus brachiatus ssp. brachiatus
Socrates Mine jewel-flower
Streptanthus brachiatus ssp. hoffmanii
Freed’s jewel-flower

--

FSC

1B

--

FSC

1B

Streptanthus glandulosus var. hoffmanii
[S. glandulosus ssp. secundus]
Secund jewel-flower
Streptanthus morrisonii ssp. elatus
Three Peaks jewel-flower

--

FSC

--

Streptanthus morrisonii ssp. hirtiflorus
Dorr’s Cabin jewel-flower

COMPONENTS WHERE
POTENTIALLY PRESENT

Closed-cone coniferous forests and
chaparral with serpentine soils.
Serpentine barrens, chaparral, and open
woodlands.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

1B

Chaparral, cismontane woodlands,
serpentine and non-serpentine soils.

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

FSC

1B

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13

--

FSC

1B

Streptanthus morrisonii ssp. kruckebergii
Kruckeberg’s jewel-flower

--

FSC

1B

Serpentine barrens, chaparral, open
woodlands, and cypress/knobcone pine
woodlands.
Serpentine barrens, chaparral, open
woodlands, and cypress/knobcone pine
woodlands.
Cismontane woodlands, serpentine
barrens, chaparral, and cypress/knobcone
pine woodlands.

Streptanthus morrisonii ssp. morrisonii
Morrison’s jewel-flower

--

FSC

1B

Serpentine barrens, chaparral, and
cypress/knobcone pine woodlands.

Streptanthus niger
Tiburon jewel-flower

SE

FE

1B

Valley-foothill grasslands with serpentine
soils, and outcrops in grassland.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Tracyina rostrata
Beaked tracyina

--

FSC

1B

Cismontane woodland, valley-foothill
grasslands, and grassy slopes.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13

Trifolium amoenum
Showy Indian clover

--

FE

1B

Valley-foothill grassland; heavy soils,
disturbed soils.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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5, 6, 7cd, 8, 9e, 10, 11b, 12

3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13
3, 4, 5, 6, 7bcd, 8, 9cdef, 10,
11b, 12, 13
3, 4, 5, 6, 7cd, 8, 9ef, 10, 11b,
12
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Table J-3
Special-Status Plant Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES
Triphysaria floribunda [Orthocarpus
floribunda]
San Francisco owl’s-clover

MAY 16, 2003

STATUS

HABITAT

State

Federal

CNPS

--

FSC

1B

PARSONS

COMPONENTS WHERE
POTENTIALLY PRESENT

Coastal prairie, valley-foothill grasslands;
on serpentine slopes.

1, 3, 4, 5, 6, 7abcd, 8, 9cdef,
10, 11b, 12, 13
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Source: LSA Associates, Inc. 2003

Notes:
Status data taken from State and Federally Listed Endangered, Threatened, and
Rare Plants of California (CDFG 2002c), Inventory of Rare and Endangered
Plants of California (Tibor 2001), Listed, Proposed, and Candidate Species
within the Sacramento Fish and Wildlife Office Jurisdiction (USFWS 2002),
the CNDDB (CDFG 2002a), and Special Vascular Plants, Bryophytes, and
Lichens List (CDFG 2002e).
State status
SE =

State listed Endangered

ST =

State listed Threatened

SR =

State listed Rare

SCE =

State Candidate Endangered

Federal status
FE =

Federally listed Endangered

FT =

Federally listed Threatened

FPE =

Federally Proposed Endangered

FC =
Candidate (Taxa for which the USFWS has sufficient
biological information to support a proposal to list as endangered or
threatened.)
California Native Plant Society (CNPS) Listing Categories:
List 1B =

Plants Rare, Threatened, or Endangered in California
and Elsewhere.

List 2 =

Plants rare, threatened, or endangered in California,
but more common elsewhere.

List 3 =

Plants about which more information is needed - A
Review List.

List 4 =

Plants of limited distribution - A Watch List.
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Component Numbers:
1.

Laguna Plant Upgrade

2.

Indoor Water Conservation

3.

Inflow and Infiltration Reduction

4.

Urban Irrigation

5.

Agricultural Irrigation

6.

Pipelines

7.

Storage
a.

Santa Rosa Plain

b.

East of Rohnert Park

c.

East of Santa Rosa

d.

North County

8.

Created Wetlands

9.

Pump Stations and Tanks
a.

Llano Pump Station Upgrade

b.

West College Pump Station

c.

Booster Pump Stations

d.

Geysers Pump Station (Valley Section)

e.

Geysers Pump Station (Mountain Section)

f.

Urban Reuse Storage Tanks

10. Geysers Steamfield Expansion
11. Direct Discharge
a.

Delta Pond Improvements

b.

Russian River Outfall

12. Indirect Discharge
13. Multi-filtration Reverse Osmosis
Component numbers in normal font indicate potential presence based upon plant
range and community types within the component. Component numbers in larger,
bold, font indicate records present in California Natural Diversity Database.
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Table J-4
Special-Status Animal Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

MANAGEMENT CONCERNS

State

Federal

Habitat

Potential Threats

SE

FE

Suitable habitat in streams with riparian
tree cover and submerged roots and
branches along undercut banks.

Degradation of water quality, loss of
annual stream flow, and introduction of
exotic predatory fish.

SSC

FE

SSC

FSC

Degradation of habitat and water quality,
and changes in flow and salinity.
Degradation of water quality and habitat.

SSC

FSC

--

FSC

SSC

--

Brackish water habitats. Still, but not
stagnant, water.
Confined to the Russian River and its
tributaries.
Coastal streams and rivers from San
Francisco north.
Coastal streams and rivers from San
Francisco north.
Slower, warmer reaches of streams in the
Russian and Navarro River drainages.

Mylopharodon conocephalus
Hardhead

SSC

--

Oncorhynchus kisutch
Coho salmon – Central California ESU

SE*

FT

Oncorhynchus kisutch
Coho salmon – northern California population

SC

--

INVERTEBRATES
Syncaris pacifica
California freshwater shrimp
FISH
Eucyclogobius newberryi
Tidewater goby
Hysterocarpus traskii pomo
Russian River tule perch
Lampetra ayresi
River lamprey
Lampetra tridenta
Pacific lamprey
Lavinia symmetricus navarroensis
Navarro roach

MAY 16, 2003

Large pools with little silt in the
Sacramento-San Joaquin and Russian
River systems.
Most coastal streams and rivers from San
Lorenzo Creek in Santa Cruz County
north.
Most coastal streams and rivers from
Monterey Bay north and selected reservoir
sites.

PARSONS

Degradation of habitat and water quality
and changes in flow regimes.
Degradation of habitat and water quality
and changes in flow regimes.
Degradation of water quality, changes in
flow regimes, and competition from
introduced species.
Competition from introduced centrarchids
and habitat loss.
Damming, agricultural development,
logging, overfishing, and improper
watershed management.
Damming, agricultural development,
logging, overfishing, and improper
watershed management.
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Table J-4
Special-Status Animal Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS
State

Federal

Oncorhynchus mykiss
Steelhead – Central California Coast ESU

--

FT

Oncorhynchus mykiss
Steelhead – Central Valley ESU

--

FT

Oncorhynchus tshawytsha
Chinook salmon – California coastal ESU

--

FT

Oncorhynchus tshawytsha
Chinook salmon – Central Valley spring run

ST

FT

SSC

FC

Oncorhynchus tshawytsha
Chinook salmon –Winter run

SE

FE

Pogonichthys macrolepidotus
Sacramento Splittail
Spirinchus thaleichthys
Longfin smelt

SSC

FT

SSC

FSC

SSC

FE

Oncorhynchus tshawytsha
Chinook salmon – Central Valley fall/late fall-run

MANAGEMENT CONCERNS
Habitat

Potential Threats

Coastal streams and rivers from the
Russian River south to Santa Cruz
County.
Coastal streams.

Damming, agricultural development,
logging, and improper watershed
management.
Damming, agricultural development,
logging, and improper watershed
management.
Large coastal streams.
Damming, agricultural development,
logging, and improper watershed
management.
Large coastal streams.
Damming, agricultural development,
logging, and improper watershed
management.
Large coastal streams.
Damming, agricultural development,
logging, and improper watershed
management.
Large coastal streams.
Damming, agricultural development,
logging, and improper watershed
management.
Backwater slough areas in the lower Delta, Habitat loss, degradation of water quality,
San Pablo Bay, and Petaluma River.
and changes in flow regimes.
Prefers moderately saline waters in major Degradation of water quality and changes
in flow regimes.
bays and estuaries from San Francisco
Bay northward.

AMPHIBIANS
Ambystoma californiense
California tiger salamander
Sonoma County DPS
MAY 16, 2003

Oak savanna, valley-foothill grasslands,
and vernal pools.
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Habitat destruction due to agricultural and
urban development.
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Table J-4
Special-Status Animal Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

MANAGEMENT CONCERNS

State

Federal

Habitat

Potential Threats

Rana aurora aurora
Northern red-legged frog

SSC

FSC

Marshes, streams, lakes, reservoirs, and
ponds in foothills and grasslands.

Rana aurora draytonii
California red-legged frog

SSC

FT

Marshes, streams, lakes, reservoirs, and
ponds in foothills and grasslands.

Rana boylii
Foothill yellow-legged frog

SSC

FSC

Fast-moving streams and rivers in
chaparral, forests, and woodlands.

Clemmys marmorata
Western pond turtle

SSC

FSC

Lakes, ponds, reservoirs, and slowmoving streams and rivers, primarily in
foothills and lowlands.

Phrynosoma coronatum frontale
California horned lizard

SSC

FSC

Sandy open areas in riparian woodland,
Habitat loss and loss of native ant prey
grassland, coastal scrub, mixed chaparral, base.
and oak woodland.

Accipiter cooperii
Cooper’s hawk (nesting)

SSC

--

Prefers riparian habitat for nesting,
primarily in the foothills and valleys.

Pesticide poisoning, and habitat loss and
degradation.

Accipiter striatus
Sharp-shinned hawk (nesting)

SSC

--

Prefers broken woodlands of coniferous,
deciduous, or mixed forests as nesting
habitat.

Pesticide poisoning, and habitat loss and
degradation.

Habitat destruction due to agricultural and
urban development, introduction of exotic
predators, degradation of water quality,
and changes in flow regimes.
Habitat destruction due to agricultural and
urban development, introduction of exotic
predators, degradation of water quality,
and changes in flow regimes.
Habitat destruction due to agricultural and
urban development, introduction of exotic
predators, degradation of water quality,
and changes in flow regimes.

REPTILES
Habitat destruction, degradation of water
quality, and changes in flow regimes.

BIRDS
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Table J-4
Special-Status Animal Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

MANAGEMENT CONCERNS

State

Federal

Agelaius tricolor
Tricolored blackbird (nesting colony)

SSC

FSC

Nesting habitat primarily consists of
Pesticide poisoning, and habitat loss and
freshwater marshes with dense stands of degradation.
cattails or bulrushes; occasionally utilizes
willows, thistles, mustard, blackberry
thickets, and dense shrubs and grains for
nesting as well.

Amphispiza belli belli
Bell’s sage sparrow (nesting)
Aquila chrysaetos
Golden eagle (nesting and wintering)

SSC

FSC

Chaparral in the inner Coast Range.

Habitat loss and degradation.

SSC
CFP

--

Poisoning of prey species, and habitat
loss and degradation.

Asio flammeus
Short-eared owl (nesting)

SSC

--

Nests primarily on cliffs or in tall trees;
forages in open country, large portions of
Area of Indirect Impacts may serve as
foraging habitat.
Inhabits swamplands, freshwater and
saltwater marshes; nests in dense tule
patches or stands of tall grasses.

Athene cunicularia hypugea
Western burrowing owl (burrow sites)

SSC

FSC

Valley-foothill grasslands.

Buteo regalis
Ferruginous hawk (wintering)

SSC

FSC

Circus cyaneus
Northern harrier (nesting)

SSC

--

Winter foraging habitat includes valleyHabitat degradation and loss.
foothill grassland, agricultural lands, and
pastures; nests rarely in extreme
northeastern California.
Nests in coastal freshwater and saltwater Habitat destruction due to agricultural and
urban development.
marshes; forages in grasslands and
marshes.

Dendroica petechia
Yellow warbler

SSC

--

MAY 16, 2003

Habitat

Coastal and valley riparian forests and
woodlands.
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Potential Threats

Habitat destruction due to agricultural and
urban development.
Habitat destruction due to agricultural and
urban development.

Habitat degradation and loss, and brood
parasitism.
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Table J-4
Special-Status Animal Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

MANAGEMENT CONCERNS

State

Federal

Elanus leucurus
White-tailed kite (nesting)

CFP

FSC

Grasslands, agricultural lands, meadows,
and marshes for foraging. Nests and
perches in dense topped trees.

Habitat destruction due to agricultural and
urban development.

Falco columbarius
Merlin (wintering)

SSC

--

Foraging habitat includes brackish and
freshwater marsh, salt ponds, grassland,
oak woodland, and agricultural land.

Habitat degradation and loss.

Falco mexicanus
Prairie falcon (nesting)

SSC

--

Foraging habitat includes freshwater
marsh, grassland, and agricultural land.

Loss of foraging habitat, human
disturbance at eyries, and shooting.

Geothlypis trichas sinuosa
Saltmarsh common yellowthroat

SSC

FSC

Fresh and saltwater marshes; needs thick
continuous cover down to the water
surface for foraging.

Habitat degradation and loss.

Icteria virens
Yellow-breasted chat (nesting)

SSC

--

Inhabits dense riparian habitats.

Brood parasitism and habitat degradation
and loss.

Lanius ludovicianus
Loggerhead shrike (nesting)

SSC

FSC

Foraging habitat includes annual
grassland, cropland, and pasture.

Loss of habitat due to development and
pesticide poisoning.

Pandion haliaetus
Osprey (nesting)

SSC

--

Nests in tall trees near freshwater lakes,
reservoirs, large rivers, estuaries, and
bays.

Pesticide poisoning, and habitat
degradation and loss.

Progne subis
Purple martin (nesting)

SSC

--

Nests in large trees with cavities near open Habitat loss and loss of nesting sites due
foraging areas.
to competition with introduced birds.

Rallus longirostris obsoletus
California clapper rail

SE

FE

Inhabits salt marshes composed primarily Habitat destruction and introduced
of pickleweed and cordgrass.
predators.

Strix occidentalis caurina
Northern spotted owl

--

FT

Montane forests.

MAY 16, 2003
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Potential Threats

Habitat loss and forest fragmentation.
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Table J-4
Special-Status Animal Species Potentially Present in the Incremental Recycled Water Program Project Area
SPECIES

STATUS

MANAGEMENT CONCERNS

State

Federal

Habitat

Potential Threats

Antrozous pallidus
Pallid bat

SSC

--

Inhabits open lowland areas below 6,000
feet.

Bassariscus astutus
Ringtail

CFP

--

Inhabits riparian systems with moderately Habitat destruction due to agricultural and
dense understories and rocky outcrops.
urban development.

Eumops perotis californicus
Greater western mastiff-bat

SSC

FSC

Breeds in rugged, rocky canyons and
forages in a variety of habitats.

Habitat loss, pesticide use, and roost-site
disturbance.

Corynorhinus (=Plecotus) townsendii townsendii
Townsend’s western big-eared bat

SSC

FSC

Inhabits oak and conifer woodlands,
conifer and broadleaved forests, arid
grasslands, deserts, and high mountain
meadows.

Habitat loss, pesticide use, and human
disturbance of maternity and night roosts.

MAMMALS
Habitat loss, pesticide use, and roost-site
disturbance.

Notes:
Status data taken from State and Federally Listed Endangered and Threatened Animals of California (CDFG April 2002), the CNDDB (CDFG 2002a), Special Animals (CDFG
July 2002), and Listed, Proposed & Candidate Species within the Sacramento Fish & Wildlife Office Jurisdiction (USFWS 2002).
State status
SE =
State listed Endangered
ST =
State listed Threatened
SCE = State Candidate Endangered
SSC = Species of Special Concern
CFP = Listed as Fully Protected by the CDFG
Federal status
FE =
Federally listed Endangered
FT =
Federally listed Threatened
FPE = Federally Proposed Endangered
FSC = Candidate (Taxa for which the USFWS has sufficient biological information to support a proposal to list as endangered or threatened.)
*
State
listing
for
Central
California
coho
salmon
limited
to
coho
south
of
San
Francisco
Bay.
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Table J.5
Vegetation and Cover Type Acreages by Component
EIR Vegetation Communities and Other Cover Types

Component
Laguna Plant

Douglas
-fir &
Mixed
Grass
Coniferous Redwoo Hardwood
Oak
Ornamental
Agriculture land Barren Chaparral Woodland d Forest Forest Riparian Woodland Landscape Urban Water
8

5

0

0

0

0

0

0

0

0

43

0

I&IR

3000

5688

59

212

0

954

3055

364

434

1336

25157

202

Urban Reuse

3023

4082

23

260

0

111

1434

207

137

1158

22102

208

North County
Ag Reuse & Storage

30317

7419

1035

394

297

3369

9411

1890

5019

0

2935

1215

E of Rohnert Park
Ag Reuse & Storage

1336

3863

0

0

0

0

318

48

449

10

159

19

E of Santa Rosa
Surface Storage

2609

4996

26

639

17

1235

4150

158

1117

54

466

28

Santa Rosa Plain
Surface Storage

3888

1270

0

0

0

0

0

0

0

7

489

34

Russian River
Discharge Area

18853

4251

1229

61

92

906

4488

2087

3177

3

1765

1197

Delta Ponds
Discharge Area

33

0

0

0

0

0

0

11

0

0

0

33

0

2192

658

7337

2669

1794

6912

0

3811

0

101

3

74

166

0

0

0

0

62

23

26

13

226

2

478

197

0

0

0

0

0

23

0

8

196

1

Geysers Expansion
Geysers Pipeline
(btwn Hwy 12 &
128)
Interceptors 1

1

1. Acreage represents vegetation communities and other cover types found within 200 feet of the pipeline or interceptor.
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Table J-6
Special-Status Vegetation Communities found within
Corresponding General Vegetation Communities used in the EIR
General EIR Vegetation
Communities
Grassland

Special-Status Communities
California Oatgrass Bunchgrass Grassland
Foothill Needlegrass
Purple Needlegrass
One-sided Bluegrass
Idaho Fescue

Chaparral

Coyote brush scrub and dwarf scrub – specific grassland associations only
Coyote Brush/Seaside Woolly-sunflower
Coyote Brush / Tufted Hairgrass
Coyote Brush / Creeping Ryegrass
Coyote Brush / Sword Fern
Coyote Brush / Purple Needlegrass
Coyote Brush / California Oatgrass Coyote Brush / Ocean Spray
Coyote Brush / Slough Sedge - Common Rush
Salal - Black Huckleberry Scrub and Dwarf Scrub
Parry Rabbitbrush Dwarf Scrub
Mixed Serpentine Chaparral
Chamise / Bush Monkeyflower
Sensitive Manzanita Scrub [Arctostaphylos nummularia]
Leather Oak - Eastwood Manzanita
Foothill Ash - Birchleaf Mountain-Mahogany - Scrub Oak
Oregon White Oak - Brewer Oak / California Fescue
Skunkbush [Rhus trilobata]

Oak Woodland

Black Oak Forests and Woodland – certain associations
Black Oak - Madrone - Coast Live
Black Oak - Valley Oak
Black Oak - Douglas-fir
Oregon White Oak Woodland – most associations
Valley Oak Forests and Woodlands – most associations
Canyon Live Oak - Deerbrush
Canyon Live Oak- Oregon White Oak / Goldenback Fern
Coast Live Oak - Black Oak
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Table J-6
Special-Status Vegetation Communities found within
Corresponding General Vegetation Communities used in the EIR
General EIR Vegetation
Communities
Mixed Evergreen Forest

Special-Status Communities
Black Oak - Douglas-fir
Oregon White Oak - Douglas-fir / California Fescue
California Bay Forests and Woodlands
California Buckeye Woodland
Douglas-fir - Canyon Live Oak Forest
Douglas-fir - Tanoak Forest
Mixed Conifer - Tanoak / Mountain Dogwood

Douglas-fir Redwood Forest

Douglas-fir Forest – many associations

Coniferous Woodland

McNab Cypress Woodland

Redwood Forest – many associations with Douglas-fir, hardwoods, shrubs
Sargent Cypress Woodland
Douglas-fir - Ponderosa Pine Forest
Douglas-fir - Incense-Cedar Forest
Ponderosa Pine Forest and Woodland – many associations
Mixed Conifer / Bolander Bedstraw - Milkwort
Mixed Conifer / Starflower

Riparian

North Coast Black Cottonwood
Fremont Cottonwood Riparian Forests and Woodlands
Arroyo Willow Riparian Forests and Woodlands
Pacific Willow Riparian Forests
Red Willow Riparian Forests
Mixed Willow Riparian Forests and Woodlands
Red Alder / Salal
Red Alder Riparian Forest
Red Alder Forest
Red Alder / Arroyo Willow
Red Alder / Salmonberry - Blue Elderberry
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EXECUTIVE SUMMARY
The City of Santa Rosa, as managing partner of the Santa Rosa Subregional Water
Reclamation System, proposes to undertake the Incremental Recycled Water Program
(IRWP) to provide reliable treatment, recycling and disposal of the wastewater volume
from growth anticipated in the General Plans of the communities making up the
Subregional System (Santa Rosa, Rohnert Park, Cotati, and Sebastopol). The
Incremental Recycled Water Program, which is the Project evaluated in this
Environmental Impact Report (EIR), consists of seven alternatives that include a range of
components to achieve the Program’s objectives and comply with the California
Environmental Quality Act (CEQA):
•
•
•
•
•
•
•

Alternative 1 – Indoor Water Conservation;
Alternative 2 – Inflow and Infiltration Reduction;
Alternative 3 – Urban Reuse;
Alternative 4 – Agricultural Reuse;
Alternative 5 – Geysers Expansion;
Alternative 6 – Discharge; and
Alternative 7 – No Project.

These alternatives were approved by the Board of Public Utilities and the Santa Rosa
City Council in September 2002 for the purposes of analysis in this EIR.
This screening-level ecological risk assessment (ERA) update was conducted for the
Santa Rosa Incremental Recycled Water Program (IRWP) and builds upon the
information presented in the risk assessment that was prepared for the Subregional LongTerm Wastewater Project (Long-Term Project) in 1997. This report evaluates the IRWP
with respect to changes in effluent quality, relative to the conditions evaluated for the
Long-Term Project, and evaluates the potential hazards posed to environmental receptors
as a result of the alternative wastewater releases of tertiary treated recycled water from
the Laguna Wastewater Treatment Plant (Laguna Plant). This report utilizes water
quality data collected from December 1997 through April 2002.

PROBLEM FORMULATION
Problem Formulation is a systematic planning process that identifies the major factors to
be considered in the ERA. Problem Formulation in this ERA includes characterization of
the biological resources and Program components with respect to biological resources,
evaluation of available environmental data, ecological site characterization for risk
assessment, identification of representative species, identification of chemicals of
potential concern (COPECs), identification of complete exposure pathways, selection of
assessment endpoints, and specification of a conceptual site model.
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Program components associated with release of recycled water and their relationship to
aquatic ecological resources include:
•

The Laguna Plant Upgrade would have no direct association with aquatic ecological
resources.
• Indoor Water Conservation would have no direct association with aquatic ecological
resources.
• Inflow and Infiltration Reduction components would have no direct association with
aquatic ecological resources.
• Urban Irrigation would release recycled water to the urban and suburban
environment, where contact with runoff by aquatic ecological resources could occur.
• Agricultural Irrigation would release recycled water to the agricultural environment,
where contact with runoff by aquatic ecological resources could occur.
• Pipeline Construction would not intentionally release recycled water for contact with
aquatic ecological receptors. Pipeline ruptures or accidents, if they were to occur,
could potentially affect aquatic ecological resources, but these events would be
handled under emergency-response procedures and potential ecological impacts could
only be addressed after consideration of the specific emergency-event circumstances.
• Storage would create aquatic habitats containing recycled water which could be
contacted by ecological receptors.
• Created Wetlands would create habitats where aquatic ecological receptors could
contact recycled water.
• Pump Stations have no direct association with aquatic ecological resources.
• Geysers’ Steamfield Expansion would have no direct association with aquatic
ecological resources.
• Some Discharge options would release recycled water to locations where aquatic
ecological receptors might occur.
• Advance Membrane Treatment components would have no direct association with
aquatic ecological resources.
The remaining ERA text will only address those Program components that have a
potential for interaction between the release of recycled water and ecological receptors
(Urban Irrigation, Agricultural Irrigation, Storage, Created Wetlands, and Discharge).
The Program components, the interpretation of available site-specific chemical and
biological information, and a general understanding of the structure and function of the
ecological communities in the project region were used to identify general assessment
endpoints for the ERA. The following assessment endpoints provide the foundation for
subsequent analyses:
•

Sustained populations of aquatic plants, aquatic animals, or amphibians that may
contact Project-Component-related COPECs in surface water; and
• Sustained populations of birds and mammals that may ingest COPECs in aquatic
biota (which have been directly exposed to recycled water) or in water.
These generalized assessment endpoints represent the basic complete exposure-pathways
relevant to addressing the potential for ecological risks due to the presence of Project-
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Component-related COPECs. The measurable aspect of these assessment endpoints lies
in a capacity to utilize available literature-based data indicating concentrations of
chemicals in environmental media that are demonstrated to be protective of ecological
resources.

ANALYSIS
The purpose of the Analysis Phase is (1) to quantify the exposure for complete exposure
pathways, and (2) to characterize the potential types of effects that might occur in
receptors if exposed to site-related contaminants. Exposures to receptors were quantified
based on measured concentrations of COPECs in recycled water at the Subregional
System. The potential for adverse ecological effects was based on toxicological data
obtained from regulatory standards and other scientific literature sources.

RISK CHARACTERIZATION
Risk Characterization is the final process of a screening-level ERA, and involves three
critical steps: 1) risk estimation, 2) uncertainty characterization, which describes the
uncertainty associated with the risk estimate, and 3) risk interpretation, which presents
the results of the risk estimate in a scientific context that can be used to support the
decision-making process for management of the environmental resources associated with
the Program. The Risk Characterization process provides the basis for decisions about
whether COPECs, chemicals of potential ecological concern, should be further
considered as COCs, chemicals of concern. Any identified COCs would be the focus of
subsequent iterations of ecological risk assessment.

CONCLUSION
Program components have varying degrees of association with ecological resources,
ranging from no direct association to nearly complete association. This ERA considered
only those aspects of the project associated with the potential contact between ecological
resources and recycled water; other ecological impacts (e.g., construction, habitat
alteration, etc.) are addressed in the Terrestrial and Aquatic Resources sections of the
EIR and Appendices.
Program components associated with release of recycled water and their relationship to
ecological resources include:
•
•
•

The Laguna Plant Upgrade would result in no direct exposure of aquatic ecological
resources to effluent.
Indoor Water Conservation would result in no direct exposure of aquatic ecological
resources to effluent.
Inflow and Infiltration Reduction components would result in no direct exposure of
aquatic ecological resources to effluent.
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•

Urban Irrigation would release recycled water to the urban and suburban
environment, where contact with runoff by aquatic ecological resources could occur.
Based on comparison of measured concentrations of COPECs in recycled water to
toxicity benchmarks, there are no COCs identified for this Program Component.
• Agricultural Irrigation would release recycled water to the agricultural
environment, where contact with runoff by aquatic ecological resources could occur.
Based on comparison of measured concentrations of COPECs in recycled water to
toxicity benchmarks, there are no COCs identified for this Program Component.
• Pipeline Construction would not intentionally release recycled water for contact
with aquatic ecological receptors. Pipeline ruptures or accidents, if they were to
occur, could potentially affect aquatic ecological resources, but these events would be
handled under emergency-response procedures and potential ecological impacts could
only be addressed after consideration of the specific emergency-event circumstances.
• Storage would create aquatic habitats containing recycled water which could be
contacted by ecological receptors. Based on comparison of measured concentrations
of COPECs in recycled water to toxicity benchmarks, there are no COCs identified
for this Program Component.
• Created Wetlands would create habitats where aquatic ecological receptors could
contact recycled water. Based on comparison of measured concentrations of COPECs
in recycled water to toxicity benchmarks, there are no COCs identified for this
Program Component.
• Pump Stations have no direct association with aquatic resources.
• Geysers’ Steamfield Expansion would have no direct association with aquatic
ecological resources.
• Some Discharge options would release recycled water to locations where aquatic
ecological receptors might occur. Based on comparison of measured concentrations
of COPECs in recycled water to toxicity benchmarks, there are no COCs identified
for this Program Component.
• Advanced Membrane Treatment components would have no direct association
with aquatic ecological resources.
In summation, recycled water quality has improved since the initial analysis for the
Long-Term Project, and there are no COPECs in recycled water (based on more recent
analyses) that are predicted to pose an unacceptable risk to ecological receptors.
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INTRODUCTION
The City of Santa Rosa, as managing partner of the Santa Rosa Subregional Water
Reclamation System, proposes to undertake the Incremental Recycled Water Program
(IRWP) to provide reliable treatment, recycling and disposal of the wastewater volume
from growth anticipated in the General Plans of the communities making up the
Subregional System (Santa Rosa, Rohnert Park, Cotati, and Sebastopol). The
Incremental Recycled Water Program, which is the Project evaluated in this
Environmental Impact Report (EIR), consists of seven alternatives that include a range of
components to achieve the Program’s objectives and comply with the California
Environmental Quality Act (CEQA):
•
•
•
•
•
•
•

Alternative 1 – Indoor Water Conservation;
Alternative 2 – Inflow and Infiltration Reduction;
Alternative 3 – Urban Reuse;
Alternative 4 – Agricultural Reuse;
Alternative 5 – Geysers Expansion;
Alternative 6 – Discharge; and
Alternative 7 – No Project.

These alternatives were approved by the Board of Public Utilities and the Santa Rosa
City Council in September 2002 for the purposes of analysis in this EIR.
This screening-level ecological risk assessment (ERA) update was conducted for the
Santa Rosa Incremental Recycled Water Program (IRWP) and builds upon the
information presented in the risk assessment that was prepared for the Subregional LongTerm Wastewater Project (Long-Term Project) in 1997. This report evaluates the IRWP
with respect to changes in effluent quality, relative to the conditions evaluated for the
Long-Term Project, and evaluates the potential hazards posed to environmental receptors
as a result of the alternative wastewater releases of tertiary treated recycled water from
the Laguna Wastewater Treatment Plant (Laguna Plant). This report utilizes water
quality data collected from December 1997 through April 2002.

CONCLUSIONS OF THE LONG-TERM PROJECT
No organic substances were identified as a potential concern to biological communities in
terrestrial and aquatic habitats potentially exposed to recycled water. Ecological
quotients for recycled water constituents (comparing exposure concentrations to toxicityindicating concentrations) were near or below the threshold-indicator value (1.0),
indicating that the expected exposure concentrations in water, sediment, soils, and
organism tissues were lower than the benchmark values for potential adverse effects on
receptor organisms. Three inorganic chemicals were identified as having a low potential
for ecological hazard: copper and cyanide were predicted to pose a potential hazard to
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aquatic organisms exposed to undiluted recycled water, and aluminum was predicted to
pose a potential hazard to animals that might eat fish exposed to recycled water.

IRWP ALTERNATIVES
The seven alternatives are summarized in the following sections. These alternatives
include components that provide for upgrading of the Laguna Plant; indoor water
conservation; reduction in infiltration and inflow in the sewer systems; urban reuse;
agricultural reuse; expanded recharge of the Geysers steamfield; continued discharge to
the Laguna; direct or indirect discharge to the Russian River; and construction of
wetlands for habitat enhancement. Not all of the alternatives would be able individually
to provide reliable capacity for the additional future flows and therefore implementation
of the IRWP may require a combination of alternatives.
Alternative 1 - Indoor Water Conservation
This alternative is intended to reduce sewer flows through conservation in the indoor use
of water, thereby reducing the need to treat sewage and reuse, or dispose of recycled
water. This focus is on indoor water use as opposed to outdoor water use, landscape, or
irrigation programs, which do not affect sewer flows.
Alternative 2 – Infiltration and Inflow (I&I) Reduction
I&I (inflow and infiltration) is storm and/or groundwater that enters the sanitary sewer
system through cracked pipes, leaky manholes, or improper connections to the system.
Most inflow comes from stormwater and most infiltration comes from groundwater. I&I
increases the volume of wastewater that must be treated and recycled. Under this
alternative, an expanded program of measures to reduce and control I&I would be
undertaken for all of the Subregional partners.
Alternative 3 – Urban Reuse
Use of recycled water for urban irrigation provides the dual benefits of irrigation and
replacing potable water currently used for urban irrigation that could be used for other
purposes. This alternative would increase the amount of urban irrigation within Santa
Rosa, Cotati, and Rohnert Park supplied by recycled water from the Laguna Plant. It
would also provide for the use of dual piping systems in new development and the use of
gray water systems for on-site reuse.
Alternative 4 – Agricultural Reuse
This alternative involves providing recycled water for agricultural irrigation and frost
control within areas of Sonoma County. Recycled water would be potentially available
to a wide variety of agricultural uses including vineyards, pasture, and silviculture (e.g.,
redwoods cultivation). Some of the agricultural lands within each of the potential
agricultural reuse areas are currently irrigated with water from other sources, and this
alternative will include irrigation with recycled water of those lands that are currently
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being irrigated, as well as lands that are not currently being irrigated. In addition, this
alternative includes irrigation of lands that may be converted to crops or pasture when
recycled water becomes available. The recycled water supplied for agricultural reuse
may also be used for frost control; this use may replace other water sources now being
used or may be applied on lands not now being cultivated.
Alternative 5 – Geysers Expansion
This alternative involves increasing the amount of water supplied to The Geysers
steamfield above the average daily flow rate of 11 million gallons per day (mgd) of
recycled water that is currently contracted between the City of Santa Rosa and Calpine,
the steamfield operator. Under this alternative, the maximum recycled water delivery
would be increased to 25 mgd. No modifications to the pipeline itself would be
necessary under this alternative, but the three existing pump stations along Pine Flat
Road would need to be upgraded with construction of a new building at each site. The
private steamfield operators would manage the injection of the recycled water for
electricity production.
Alternative 6 – Discharge
This Alternative includes options for discharging recycled water into the Russian River
and its tributaries. Under all of the options, the Discharge Alternative would include
additional pretreatment for commercial and industrial dischargers to address effluent
limitations under the California Toxics Rule (CTR) and a community education program
to reduce contaminants in sewage, particularly from residential sources that are not
subject to the pretreatment requirements.
Alternative 7 – No Project
As required by CEQA, the No Project Alternative will evaluate what would happen if the
Incremental Recycled Water Program were not implemented. Under this alternative, the
Subregional System would include only facilities that existed or were under construction
as of July 2002. Therefore, the System under the No Project Alternative would include
the Laguna Plant with a capacity of 21.34 mgd; the existing storage ponds; the existing
points of discharge to the Laguna; the existing agricultural and urban irrigation systems;
and the Geysers Recharge Project, including the pipeline, pump stations, and steamfield
facilities now under construction.

RISK ASSESSMENT METHODOLOGY
The ecological risk assessment of the proposed changes in discharge regimes for the
IRWP was based on site, field, and laboratory data, and the scientific literature, regarding
plant and animal species potentially present in the vicinity of project-associated facilities.
This study was conducted in accordance with standard ERA practices and procedures, for
example, as defined by the U.S. Environmental Protection Agency (USEPA 1997, 1998)
and the California Environmental Protection Agency (Cal-EPA; Cal-EPA 1996a,b).
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An ERA consists of three principal components:
•

•

•

Problem Formulation: There is often a wide range of potential ecological effects at
sites containing hazardous chemicals or other stressors and it is important to
adequately define the problem at the outset of the assessment. Problem Formulation
includes site characterization, evaluation of fate and transport mechanisms, receptor
selection, identification and characterization of COPECs, specification of a
Conceptual Site Model (CSM) and identification of complete exposure pathways, and
specification of assessment endpoints to screen for ecological risk. CSMs represent
written and graphical descriptions of exposure pathways that link COPECs or other
stressors to ecological receptors. CSM specification is also integral to the
identification of assessment endpoints, which are explicit expressions of the
environmental resource to be evaluated. The identification of appropriate assessment
endpoints guides all further efforts in the ERA;
Analysis: The Analysis phase is based on the CSM and assessment endpoints, and
includes characterization of exposures and characterization of ecological effects.
Data on the effects of the stressors (measures of effect) are summarized and related to
the identified assessment endpoints; and
Risk Characterization: Risk Characterization is the final process of an ERA, and
involves three components: 1) hazard estimation, 2) uncertainty characterization, and
3) hazard interpretation. Collectively, these steps are used to present the hazard
estimate in a scientific context that can be used to support the decision-making
process for management of the environment at a site. For this process, exposure and
effects information developed in the analysis phase are integrated, together with other
available lines of evidence, to evaluate the likelihood of adverse effects to ecological
receptors associated with site-related chemicals. Since a risk assessment process
relies on assumptions that have various associated degrees of accuracy and validity,
uncertainty of the hazard estimates is explicitly intrinsic to the process. Uncertainty
surrounding hazard estimates consists of (1) real variation (reflecting actual ranges in
biological responses), (2) lack of adequate definition of basic physical, chemical, and
biological properties and processes, (3) simplifying assumptions used to approximate
key variables, and (4) actual error. Hazard interpretation is the synthesis of all
available information to develop defensible conclusions about ecological hazard
which could be used to support decisions for management of environmental resources
at the site.
The risk evaluation focused on potential adverse effects on individual species, not
at the population level. Quantitative characterizations of ecological communities
are not warranted in the initial phase of a risk assessment unless a significant
potential for adverse effects is identified with the use of screening benchmarks.

MAY 16, 2003

PARSONS

APPENDIX J.7-8

SANTA ROSA INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX J.7 - ECOLOGICAL RISK ASSESSMENT

REPORT ORGANIZATION
This Screening-Level ERA is organized in accordance with the approach and a structure
defined by the ERA paradigm of the USEPA (1997). A summary of the major
subdivisions of this report is provided below.
•

•
•

•
•
•

Section 2 – Problem Formulation: This section includes a summary characterization
of the site, receptor and chemical stressor data, identification of complete exposure
pathways, and specification of a Conceptual Site Model and project-based assessment
endpoints.
Section 3 – Analysis: The Analysis phase incorporates the effects characterization for
the suspected contaminants at the site, and the exposure characterization via the
complete pathways for exposure of ecological resources to site-related chemicals;
Section 4 – Risk Characterization: The Risk Characterization phase incorporates
hazard estimation (the quantitative indices), uncertainty assessment (the context
around those quantitative indices), and hazard interpretation (the integration of
quantitative and qualitative lines of evidence to support a conclusion);
Section 5 – Summary and Conclusions;
Section 6 – References: cited studies; and
Appendix A – Summary of biological resources.
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PROBLEM FORMULATION
Problem Formulation is a systematic planning process that identifies the major factors to
be considered in the ERA. Problem Formulation in this ERA includes characterization of
the biological resources and Program components with respect to biological resources,
evaluation of available environmental data, ecological site characterization for risk
assessment, identification of representative species, identification of COPECs,
identification of complete exposure pathways, selection of assessment endpoints, and
specification of a conceptual site model.

REGIONAL CHARACTERIZATION OF BIOLOGICAL RESOURCES
The following section presents a brief description of biological communities in terrestrial
and aquatic habitats potentially exposed to reclaimed water from the Santa Rosa
Subregional facility. A more detailed description of biological communities, based on
multiple documents developed in support of the EIR/EIS document, is presented in
Appendix A to this report.
Agricultural Reuse
Agricultural tracts are the dominant vegetative communities. Pastoral communities are
common in the region. Areas considered sensitive due to high plant and animal diversity
are the riparian and oak woodland communities. Oak woodlands, a diminishing
community (due to development), are found near creek headwaters and provide habitat
for a variety of bird and mammal species.
Storage
Reservoirs can create aquatic habitats at the expense of removing existing terrestrial
habitat. Due to the general practices of dairy farming, the most common vegetative
community at potential reservoir sites is pastoral. Sparse riparian areas are located
adjacent to creeks at the bottom of the drainage basins. Some reservoirs, if constructed in
urban or suburban settings, may be designed to lack habitat through the use of linings,
rip-rap, or coverings, and would not receive significant use by ecological receptors; these
types of storage facilities will not be considered further.
Wildlife associated with the reservoir are expected to be similar to wildlife species
associated with the irrigation areas. However, the reservoir will also provide habitat for a
variety of aquatic species and waterfowl.
The Laguna de Santa Rosa
The Laguna de Santa Rosa is a tributary to the Russian River. In times of heavy rain,
overflow from the river backs up into the Laguna, creating a marsh that is used by many
plant and animal species. The Laguna is used as a migratory route by steelhead trout.
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The Laguna area can be separated into five upland communities that vary in physical
characteristics that influence the presence of plant and wildlife species (grassland,
woodland, riparian, marsh, and anthropogenic communities) in addition to the aquatic
community within the Laguna. The grassland area is predominantly made up of annual,
non-native grass and weed species. Woodland communities are dominated by oak
species with an understory of grass and forbs common to grassland areas. Anthropogenic
communities in the vicinity of the Laguna de Santa Rosa include cropland, plantation,
and pasture.
Riparian communities exist in areas along the banks of streams and rivers. Thick
overstories and thickets provide foraging habitat and bedding and nesting areas for
wildlife species.
Laguna freshwater marsh communities contain wetland plants that are adapted to and
require saturated soil. These communities are dominated by tules, rushes, cattails, and
sedges. Marsh communities, due to their unique vegetative composition, also provide
foraging and nesting sites for many mammalian and avian species such as mink, otter,
raccoon, American coot, and great blue heron.
Sensitive areas located around the Laguna include the valley foothill riparian, freshwater
emergent wetland, and valley oak woodland communities. These habitats were once
widely distributed throughout the region, but their presence is now rare.
Russian River
The Russian River, 110 miles in length, drains 1,485 square miles of Sonoma and
Mendocino Counties. The river and its estuary provide resources for twenty-seven native
fish species, including the steelhead trout, which utilizes tributaries of the Laguna de
Santa Rosa as spawning grounds.
The Russian River has unique riparian communities characterized by woody species near
the source and estuarine species near the mouth. Vegetation is sparse along the river
stem compared to its tributaries. In the upper reaches of the river, the riparian
community increases in diversity due to a transition from the riparian community to a
woodland. Typical riparian species include sedges, rushes, and tules, as well as larger
woody plants, such as cottonwood and willow.
Wildlife in the river area includes terrestrial animals such as mule deer, otter, badger, and
small rodents. The Pacific harbor seal occurs frequently in the estuarine area near the
mouth of the river. Bird species found along the river include osprey in the estuarine
areas, and golden eagle, hawks, and woodpeckers in riparian areas. Fish species of
concern include steelhead trout, king/chinook salmon, silver/coho salmon, and Pacific
lamprey. Sensitive areas of concern include both the riparian and aquatic communities
associated with the river below the proposed point of discharge. The estuary associated
with the Russian River provides habitat for a variety of invertebrates and vertebrates.
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BIOLOGICAL CHARACTERIZATION OF PROGRAM COMPONENTS
Program components have varying degrees of association with ecological resources,
ranging from no direct association to nearly complete association. This ERA considers
only those aspects of the project associated with the potential contact between aquatic
ecological resources and released, recycled water; other ecological impacts (e.g.,
construction impacts, habitat alteration, etc.) are addressed in the Terrestrial Resources
and the Aquatic Resources sections of the EIR and Appendices, or were addressed in the
Long-Term Project.
Program components associated with release of recycled water and their relationship to
aquatic ecological resources include:
•
•
•
•
•
•

•
•
•
•
•
•

The Laguna Plant Upgrade would have no direct association with aquatic
ecological resources.
Indoor Water Conservation would have no direct association with aquatic
ecological resources.
Inflow and Infiltration Reduction components would have no direct association
with aquatic ecological resources.
Urban Irrigation would release recycled water to the urban and suburban
environment, where contact with runoff by aquatic ecological resources could occur.
Agricultural Irrigation would release recycled water to the agricultural
environment, where contact with runoff by aquatic ecological resources could occur.
Pipeline Construction would not intentionally release recycled water for contact
with aquatic ecological receptors. Pipeline ruptures or accidents, if they were to
occur, could potentially affect aquatic ecological resources, but these events would be
handled under emergency-response procedures and potential ecological impacts could
only be addressed after consideration of the specific emergency-event circumstances.
Storage would create aquatic habitats containing recycled water which could be
contacted by ecological receptors.
Created Wetlands would create habitats where aquatic ecological receptors could
contact recycled water.
Pump Stations have no direct association with aquatic ecological resources.
Geysers’ Steamfield Expansion would have no direct association with aquatic
ecological resources.
Some Discharge options would release recycled water to locations where aquatic
ecological receptors might occur.
Advanced Membrane Treatment components would have no direct association
with aquatic ecological resources.

The remaining ERA text will only address those Program components that have a
potential for interaction between the release of recycled water and ecological receptors
(Urban Irrigation, Agricultural Irrigation, Storage, Created Wetlands, and Discharge).

MAY 16, 2003

PARSONS

APPENDIX J.7-12

SANTA ROSA INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX J.7 - ECOLOGICAL RISK ASSESSMENT

CHARACTERIZATION OF ENVIRONMENTAL DATA
Typically, ERAs are conducted on site-specific basis, where ecological receptors
associated with specific locations are potentially affected by characterized stressors, and
(most commonly) site-specific remedial decisions are the management goal. For a
programmatic EIR, the ERA approach must be generalized and have a greater conceptual
component (in contrast to site-specificity).
Affected Media
The source component, that is, the origin of potential chemical stressors, is the
wastewater potentially released from the Subregional System to relevant Program
components: Urban Irrigation, Agricultural Irrigation, Storage, Created Wetlands, and
Discharge. Environmental media potentially affected by wastewater include the air, soil,
sediment, and water (surface- and ground-) associated with the respective Program
components, as well as potential food-web interactions. Recycled water quality has
improved since the Long-Term Project evaluation (as will be described below), and
therefore, soil and sediment quality in areas receiving recycled water would have
similarly improved in quality (although there have been no new soil or sediment data
collected since the Long-Term Project). The Long-Term Project demonstrated that soils
and sediment were not associated with ecological risks, and given that the quality of the
recycled water has improved, soil and sediment quality would also continue to improve.
Therefore, the medium of interest for this ERA update need only reflect those conditions
that now differ from the conditions evaluated for the Long-Term Project, and is thereby
limited to surface water. Surface-water-associated exposure pathways are addressed in
Section 2.5.
Identification of Chemicals of Potential Ecological Concern
The initial step of the risk assessment employs a method designed to identify and screen
out chemicals that do not present a hazard and do not warrant further analysis. The
screening is accomplished by using “worst case” assumptions (e.g., maximum detected
concentrations, assuming direct exposure to recycled water, long-term exposure, etc.).
Chemicals that do not present a hazard under these conditions would not present a hazard
under more probable conditions (e.g., concentrations less than maximum due to dilution,
degradation, or filtration, or resulting from periodic exposure). Those chemicals that do
not pass the screen may or may not present an ecological hazard and are evaluated
further, taking into consideration IRWP-specific information (e.g., the potential for
dilution, chemical degradation, volatilization or other mitigating factors that would cause
actual exposures to be lower than those used for the screening process).
The chemical risk assessments consist of a summary and evaluation of existing chemical
and biological analytical data, an exposure assessment, a toxicity assessment, and a risk
characterization. The quantitative portion of the risk assessments assume that exposed
organisms would contact undiluted recycled water and, if appropriate, would receive
additional exposure by consuming fish captured from the surface water bodies that
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receive recycled water. This approach overestimates the potential ecological risks posed
by exposure to recycled water through the discharge or reuse scenarios of the IRWP.
Although long-term exposure to undiluted recycled water is not proposed and is not
expected to occur, this approach was selected to screen out chemicals that do not present
a significant ecological impact.
Chemicals in Recycled Water
The data used in this update were collected from December 1997 through April
2002 with the exceptions noted below. December 1997 was used as the
beginning date because this was when the Laguna Plant upgraded its wastewater
treatment process to include nitrification and denitrification and to increase the
aeration capacity. Nitrification and denitrification remove ammonia, nitrate, and
nitrite while the expanded aeration capacity results in longer residence times and
improved removal rates for many constituents (e.g., volatile organic compounds).
Data for trihalomethanes were collected from September 1998 (when chlorine
disinfection was discontinued and ultraviolet disinfection was implemented)
through April 2002.
The data considered for the Long-Term Project were obtained from the Laguna
Plant’s quarterly water monitoring program (1988-1995) and from data collected
as part of the Long-Term Project (1994-1995). Results of the recent IRWP
sampling events are compared to data from the Long-Term Project in Table J.7-1.
Fewer chemicals were detected in the recent samples than in the samples
collected for the Long-Term Project, although the analyses performed and their
detection limits were comparable (Merritt Smith Consulting 1995b, 2002). Lists
of chemical analytes and their reporting limits are presented in the Field Sampling
and Quality Assurance Plan and the Reclaimed Water Quality Technical Report
for the Long-Term Project and the Effluent Quality, Reasonable Potential
Analysis, and Permit Limits memorandum prepared for the IRWP (Merritt Smith
Consulting 1995a, 1995b, 2002).
The average (mean) concentration for each chemical in Table J.7-1 was calculated
using all quantified values and most non-detect values. Some non-detect values
were excluded from the calculation of the average when the reporting limits of the
analytical method were several times greater than the highest detected value. The
following criteria were applied to non-detects when calculating average
concentrations:
•
•

When one-half of the reporting limit for a non-detect was more than twice the
maximum detected concentration of any quantified value, that non-detect
value was not used to calculate the mean;
For values reported as non-detect, one-half of the reporting limit was used to
calculate the mean.
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Many chemicals that were evaluated in the risk assessment for the Long-Term
Project have decreased in concentration because of recent upgrades to treatment
processes at the Laguna Plant:
•

Enhanced processes of nitrification and denitrification have reduced
concentrations of ammonia, nitrate, and nitrite;
• Replacement of chlorine disinfection with ultraviolet disinfection has reduced
concentrations of disinfection byproducts such as chloroform; and
• Increased aeration capacity has reduced concentrations of volatile organic
compounds.
Thus, because many chemical concentrations have decreased and because only a few
chemicals exceeded the screening criteria used previously for the Long-Term Project, this
ERA update evaluates only those chemicals that have increased in concentration
(endosulfan II), those that were not detected previously (methyl-tert-butylether [MTBE]
and naphthalene), or those that previously indicated a significant impact (aluminum,
copper, and cyanide).
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Table J.7-1
Chemicals Detected in Tertiary-Treated Recycled Water from the Laguna Plant
1998–1995 Data for Fresh Effluent (1)
Chemical(3)

1997–2002 Data for Fresh Effluent (2)

Maximum
Mean
Detects/
Maximum
Mean
Detects/
Concentration Concentration Total No. Concentration Concentration Total No.
(mg/L)
(mg/L)
Samples
(mg/L)
(mg/L)
Samples

Direction of
Concentration Change
Maximum

Mean

Inorganics
Aluminum
Ammonia

0.15
40.3

0.03

20/27

4.1

49/49

0.15
12.0

0.03

75/82

No Change

No Change

0.60

NR

Decrease

Decrease

Arsenic

0.004

0.002

25/30

0.003

0.002

1/18

Decrease

No Change

Barium

0.11

0.02

4/27

0.11

0.02

4/27

No Change

No Change

Boron

0.60

0.48

17/18

0.60

0.47

18/18

No Change

Decrease

(5)

Decrease

Cadmium

0.007

0.001

6/89

ND

ND

0/18

Chromium

0.014

0.002

49/90

ND

ND

0/18

Decrease

Decrease

Copper

0.04

0.01

88/90

0.014

0.0086

16/18

Decrease

Decrease

Cyanide

0.03

0.01

6/11

0.016

0.0044

6/18

Decrease

Decrease

Fluoride

0.31

0.22

4/4

0.20

0.20

1/1

Decrease

Decrease

Lead

0.012

0.005

19/90

0.0058

0.0019

1/18

Decrease

Decrease

Mercury

0.0002

0.0001

1/91

ND

ND

0/18

Decrease

No Change

Nickel

0.010

0.004

56/90

0.0073

0.0034

10/18

Decrease

Decrease

(4)

Decrease

Decrease

Nitrate

50.5

16.3

49/49

15.5

7.3

Nitrite

7.3

0.3

45/48

2.3

0.18

NR

Decrease

Decrease

Silver

0.010

0.001

40/88

ND

ND

0/18

Decrease

Decrease

Zinc

0.28

0.03

82/90

0.035

0.027

17/18

Decrease

Decrease
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Table J.7-1
Chemicals Detected in Tertiary-Treated Recycled Water from the Laguna Plant
1998–1995 Data for Fresh Effluent (1)
Chemical(3)

1997–2002 Data for Fresh Effluent (2)

Maximum
Mean
Detects/
Maximum
Mean
Detects/
Concentration Concentration Total No. Concentration Concentration Total No.
(mg/L)
(mg/L)
Samples
(mg/L)
(mg/L)
Samples

Direction of
Concentration Change
Maximum

Mean

Volatile Organics
Acetone

0.0060

0.0042

2/14

NA

NA

NA

—

—

Bromodichloromethane

0.0110

0.0022

22/23

ND

ND

0/15

Decrease

Decrease

Bromomethane

0.0014

0.0003

1/19

ND

ND

0/18

Decrease

Decrease

Carbon disulfide

0.0370

0.0040

3/14

NA

NA

NA

—

—

Chlorobenzene

0.0001

0.0001

1/19

ND

ND

0/18

Chloroform

0.0440

0.0099

23/23

0.004

0.0011

4/15

Decrease

Decrease

Chloromethane

0.0050

0.0005

1/19

ND

ND

0/18

Decrease

Decrease

Dibromochloromethane

0.0021

0.0004

4/22

ND

ND

0/15

Decrease

Decrease

1,4-Dichlorobenzene

0.0009

0.0006

10/13

0.0006

4/18

Decrease

Decrease

Ethylbenzene

0.0010

0.0002

1/19

ND

0/18

Decrease

Decrease

Methyl tert-butyl ether
(MTBE)

NA

NA

—

0.0018

9/12

New

New

Methylene chloride

0.0060

0.0008

5/19

ND

ND

0/18

Decrease

Decrease

Naphthalene

ND

ND

—

0.0075

0.0046

1/18

New

New

Tetrachloroethylene

0.0006

0.0002

2/19

ND

ND

0/18

Decrease

Decrease

Toluene

0.0004

0.0002

2/19

ND

ND

0/18

Decrease

Decrease

1,1,1-Trichloroethane

0.0002

0.0002

1/19

ND

ND

0/18

Decrease

Decrease
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Table J.7-1
Chemicals Detected in Tertiary-Treated Recycled Water from the Laguna Plant
1998–1995 Data for Fresh Effluent (1)
Chemical(3)

Xylenes

1997–2002 Data for Fresh Effluent (2)

Maximum
Mean
Detects/
Maximum
Mean
Detects/
Concentration Concentration Total No. Concentration Concentration Total No.
(mg/L)
(mg/L)
Samples
(mg/L)
(mg/L)
Samples

Direction of
Concentration Change
Maximum

Mean

0.0002

0.0002

1/18

NA

NA

NA

—

—

Di-n-butylphthalate

0.0019

0.0012

2/19

ND

ND

0/18

Unknown

Unknown

Bis(2-ethylhexyl)phthalate

0.0060

0.0028

5/19

ND

ND

0/18

Unknown

Unknown

Diethylphthalate

0.0070

0.0009

2/19

ND

ND

0/18

Unknown

Unknown

Aldicarb sulfone

0.0018

0.0011

2/4

NA

NA

NA

—

—

Aldicarb sulfoxide

0.0019

0.0008

2/4

NA

NA

NA

—

—

Aldrin

0.00003

0.00001

3/19

ND

ND

0/18

Decrease

Decrease

DCPA (Dacthal)

0.0003

0.0002

2/4

NA

NA

NA

—

—

Endosulfan II

0.00001

0.00001

1/19

1/18

Increase

Increase

α-hexachlorocyclohexane

0.00003

0.00001

2/19

0/18

Unknown

Unknown

γ-hexachlorocyclohexane
(lindane)

0.00009

0.00002

8/19

1/18

Decrease

No Change

Heptachlor

0.00003

0.00001

1/19

0/18

Unknown

Unknown

Phthalates

Pesticides
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NA - not analyzed
ND - not detected
— - constituent was not analyzed in the most recent sampling dataset
Bolded data indicate those chemicals that have increased in concentration (endosulfan II), those that were not detected previously (methyl-tert-butylether [MTBE] and naphthalene), or those that
previously indicated a significant impact (aluminum, copper, and cyanide); these are the COPECs for this ERA update.
(1)

Data collected between 1988 and 1995.

(2)

Data collected between December 1997 and April 2002.

(3)

(4)

Five inorganic elements (calcium, magnesium, phosphorus, potassium and sodium) that were included in the data summary in 1997 are omitted because they are essential nutrients for most organisms,
and are generally not evaluated in risk assessments.
NR – Not reported, actual number of samples collected each month for this constituent is variable, and the database used for this analysis gives only the monthly average, minimum and maximum..

(5)

For analytes that were reported as “not detected” in the 2002 IRWP dataset, median detection limits were compared to 1996 Long-Term Project maximum and mean concentrations and median
detection limits, to determine if analyte had increased, decreased or was unchanged.

(6)

The detection limits for this constituent are higher in 2002 than the reported maximum and/or mean concentrations and detection limits reported in the 1996 dataset, so it can not be determined
whether this compound has increased, decreased or remained unchanged. However, these analytes are not considered further because the changes in detection limits were small (generally two- to
five-fold) and the previous risk assessment determined that the constituent did not present a significant cancer risk or non-cancer hazard.
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IDENTIFICATION OF REPRESENTATIVE ECOLOGICAL RECEPTORS
In general, the identification of representative species incorporates factors for
determining “key organisms” in food webs: (1) resident communities or species exposed
to highest chemical concentrations in environmental media and/or the highest degree of a
non-chemical stressor; (2) species or functional groups considered essential to, or
indicative of, the normal functioning of the potentially affected habitat; and (3) species
representing threatened, endangered, or otherwise rare species. Other selection factors
include the organisms’ trophic level, feeding habits, and abundance, and the availability
of appropriate life history and toxicity data.
Receptors of interest are selected for the ERA update on the basis of the objectives of the
risk assessment, a receptors’ potential occurrence with respect to affected media,
Program components, habitat and dietary preferences, trophic level, sensitivity to
wastewater-related analytes, availability of toxicity data, and societal value. The receptor
identification process is generally based on the following:
•
•
•

consideration of regional and location-specific literature for plants and
animals;
area reconnaissance by biologists; and
information about special-status species that might be present.

Potential receptors for the ERA update include:
•
•
•
•
•
•

Aquatic animals;
Aquatic vegetation;
Amphibians;
Reptiles;
Birds (represented by the mallard); and
Mammals (as represented by the mink).

There are few specific data regarding effects of surface water on aquatic plants, and as
will be addressed in Section 3, a surrogate approach for aquatic and terrestrial plants will
be used and both will be evaluated using the only available plant-toxicity benchmarks
based on aqueous data (but which are based on terrestrial systems). Amphibians are
evaluated using water-quality criteria that are protective of aquatic life in general (criteria
are based on varied data: invertebrates, fish, and amphibians). However, there are few
(if any) data for evaluating amphibians when in the terrestrial environment and this is a
data gap. Lastly, reptiles have much slower overall metabolic rates than do terrestrial
birds or mammals (and consequently reptiles have a generally much lower rate of intake
and exposure to chemical-contaminants) and in addition, reptile-specific toxicological
data are very limited; therefore reptiles will not be directly addressed as representative
receptors. Therefore, representative receptors include: aquatic plants, amphibians, and
other aquatic animals (fish and invertebrates), and birds and mammals (that feed in the
aquatic environment).
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EXPOSURE-PATHWAY ANALYSIS
An organism may be at risk from a COPEC only if there is a complete exposure pathway
between the COPEC source and the organism. The potentially contaminated medium for
the ERA update is surface water; in addition, plants and animals contacting surface water
may themselves serve as conduits for exposure of other organisms to site-related
chemicals via food-web transfers.
Organisms may be exposed to COPECs through a variety of potentially complete
exposure pathways. The primary, potentially complete, exposure pathways include:
•
•

Ingestion or contact with surface water; and
Ingestion of biota exposed to COPECs in surface water (as components of the
food web).

Exposure of organisms to soil and sediment were addressed in the Long-Term Project. As
conditions have improved since that analysis, and the Long-Term Project did not identify
soil- or sediment-associated ecological hazards, these complete pathways are not
evaluated in this ERA update.
There are complete but minor exposure-pathways for the ingestion of, or contact
between, receptors and groundwater. COPECs released to Program components
(Irrigation, Storage, or Discharge) might migrate to groundwater and groundwater might
recharge surface water features at downgradient locations, but any concentrations of
COPECs would be attenuated relative to concentrations in the directly released water. In
addition, COPECs in groundwater that do reach surface-water features would be diluted
on entry to that surface-water feature. For a worst-case evaluation, the assumption that
receptors are exposed to undiluted recycled water provides a conservative estimate of
exposures to effluent-affected groundwater.
There are also complete, but minor exposure-pathways for the inhalation of volatile
COPECs or particulate-bound COPECs by terrestrial organisms or for gas uptake by
terrestrial plants. Any volatile compounds would dilute significantly in air, such that any
inhalation or gas-uptake exposures to receptors would occur at very low concentrations.
Exposure Pathways
Two main routes of exposure were identified for evaluation of ecological risk to the site’s
aquatic organisms: direct contact with surface water, and exposure by ingestion. These
routes are discussed below for each medium.
Surface Water
Aquatic organisms (plants and animals) may be continuously exposed to chemical
substances in surface waters both by direct contact and through consumption of
prey organisms. For an aquatic ecosystem, the direct accumulation of chemical
substances in organism tissues from the water is usually referred to as
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bioconcentration. Often, this term is also used for the concentration of chemicals
in tissues from other media such as sediments. Tissue concentration resulting
from a combined exposure of direct contact with the water and food ingestion is
referred to as bioaccumulation (EPA, 1994). Biomagnification refers to an
increase in tissue levels from one trophic level to the next higher level.
Small fish and aquatic macroinvertebrates derive their diets from sedimentassociated organisms (benthos) and/or microorganisms suspended in the water
column (plankton). Those organisms, in turn, support consumer organisms at
higher trophic levels of the aquatic food chain such as predatory fish and
piscivorous birds.
Food Web
COPECs in released wastewater have the potential to move into environmental
media that are part of food-web-based exposure pathways. Plants might take up
COPECs from recycled water, and then be consumed by herbivores, which are in
turn, preyed upon by higher-order carnivores and omnivores. Thus, consumption
of biota is a potentially complete pathway for exposure of ecological receptors to
project-associated COPECs. Consumption of aquatic biota that may have
accumulated COPECs from recycled water will be estimated for representative
bird and mammal receptors that feed on fish or aquatic invertebrates.

ASSESSMENT ENDPOINTS
In accordance with guidance for ecological risk assessment (Cal-EPA, 1996a,b; USEPA,
1997, 1998), assessment endpoints are explicit statements of the characteristics of the
ecological system that are to be evaluated. Assessment endpoints are now defined
operationally to contain both an ecological entity and an ecological attribute (USEPA,
1998). In addition, the attribute must be measurable, either directly or indirectly, to
provide for a direct linkage between the ideals of the assessment and the realities of what
can be accomplished during scientific analysis.
There are two general issues regarding the occurrence of chemical contaminants in
environmental media that receive effluent: (1) the potential presence in environmental
media at concentrations known to be directly toxic to organisms; and (2) the potential
presence in biota at concentrations that might be toxic to the consumer. Because of the
potential for COPECs to occur in food-web components, the assessment endpoints will
address not only the potential for direct adverse effects to organisms, but will also
include the potential for indirect effects that might occur as a result of food-web
exposures.
The interpretation of available site-specific chemical and biological information and a
general understanding of the structure and function of the ecological communities in the
project region were used to identify general assessment endpoints for the ERA. The
following assessment endpoints provide the foundation for subsequent analyses:
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•
•

Sustained populations of aquatic plants, aquatic animals, or amphibians that may
contact Project-Component-related COPECs in surface water; and
Sustained populations of birds and mammals that may ingest COPECs in aquatic
biota (which have been directly exposed to recycled water) or in water.

These generalized assessment endpoints represent the basic complete exposure-pathways
relevant to addressing the potential for ecological risks due to the presence of ProjectComponent-related COPECs. The measurable aspect of these assessment endpoints lies
in a capacity to utilize available literature-based data indicating concentrations of
chemicals in environmental media that are demonstrated to be protective of ecological
resources.

CONCEPTUAL SITE MODEL
A CSM represents a text description and visual representation of the pathways from
chemical sources to potentially exposed receptors. The objectives of a conceptual site
model are to illustrate the important ecological relationships associated with the project,
and to specify exposure scenarios to be evaluated in the ERA. In doing so, the model
portrays the direct and indirect pathways through which receptors might be exposed to
chemical stressors in soil, sediment, surface water, and food. The CSM thereby reflects
the receptors, exposure pathways, and assessment endpoints defined previously that are
analyzed in this ERA update. Figure J.7-1 presents a conceptual site model that identifies
main exposure pathways and ecological receptors that might contact effluent.
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ANALYSIS
The purpose of the Analysis Phase is (1) to quantify the exposure for complete exposure
pathways, and (2) to characterize the potential types of effects that might occur in
receptors if exposed to site-related contaminants.

EXPOSURE ASSESSMENT
The following sections describe the general approaches for estimating the exposure of
receptors to COPECs that would potentially be present in environmental surface water or
in food-web components.
Exposure-Point Concentrations in Surface Water
The concentration of a substance measured in water is, obviously, directly applicable as
an exposure-point concentration for aquatic organisms. However, for inorganic elements
(particularly the “metals” [e.g., cadmium], metalloids [e.g., arsenic], and nonmetals [e.g.,
selenium]) measured concentrations in “whole effluent” or “unfiltered” samples result in
concentration values that do not reflect the bioavailable concentration. The inorganic
fraction that is bound to particulate or that is tightly bound to chelating chemicals present
in natural waters is typically not bioavailable to organisms (and therefore, would not
elicit potentially adverse effects). Instead, the dissolved (or “filtered”) concentration of
inorganic constituent is more-often used as the representative exposure-point
concentration for surface water. However, as a conservative approach, only “total”
concentrations of aluminum and copper will be used; concentrations of cyanide, MTBE,
naphthalene, and endosulfan II are not affected by this distinction.
Water Ingestion By Birds and Mammals
As a representative bird that feeds in the aquatic environment, the mallard is estimated to
ingest approximately 0.6 g water per g body weight per day (g/gBW–day) (USEPA, 1993),
which is equivalent to 0.6 L/kgBW–day. The mink is estimated to ingest approximately
0.11 g water per g body weight per day (g/gBW–day) (USEPA, 1993), which is equivalent
to 0.11 L/kgBW–day.
Food-Web Transfer (Bioaccumulation)
Organisms may also be exposed to chemical substances through consumption of prey
organisms. For an aquatic ecosystem, the direct accumulation of chemical substances in
organism tissues from the water is usually referred to as bioconcentration, but this term is
also used often to describe the concentration of chemicals in tissues from other media
such as soil or sediment. Tissue concentration resulting from a combined exposure of
direct contact with the water and food ingestion is referred to as bioaccumulation (EPA,
1994), whereas biomagnification refers to an increase in tissue concentrations from one
trophic level to the next higher level. The capability of a COPEC to bioconcentration,
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bioaccumulate, or biomagnify is complexly related to the interactions among chemicalspecific properties, environmental variables, and receptor characteristics, and in general,
are site-specific in general character. All the COPECs have a capacity, to varying
degrees, to bioaccumulate into organisms from their food and environs. However, only
endosulfan II (due to intrinsic chemical properties tending towards accumulation in fatty
tissues of organisms) biomagnifies in food webs.
A bioconcentration factor is the ratio of the concentration of endosulfan in an aquatic
organism to the concentration of endosulfan in the water, and is expressed in units of
L water per kg organism’s body weight (L/kgBW). Bioconcentation factors for endosulfan
range from approximately 50 L/kgBW in fish tissue to 2500 L/kg algae (WHO, 1984). A
value of 2500 L/kg aquatic-food is used a conservative estimate of the bioconcentration
factor for endosulfan. Based on the maximum concentration of endosulfan measured in
recycled water, 0.08 µg/L, and this bioconcentration factor, 2500 L/kg aquatic-food, an
estimated concentration of 200 µg endosulfan / kg aquatic-food is predicted. This is a
conservative value, based on the maximum concentration and the maximum
bioconcentration factor, but is useful for a screening-level evaluation of the
bioaccumulation potential for endosulfan in recycled water.
For the other COPECs, a bioconcentration factor of 1 was assumed, that is, the
concentration of COPEC in recycled water was assumed equivalent to the concentration
in aquatic food.
Food Ingestion By Birds and Mammals
As a representative bird that feeds in the aquatic environment, the mallard is estimated to
ingest approximately 0.3 g food per g body weight per day (g/gBW–day) (based on
USEPA, 1993). The mink is estimated to ingest approximately 0.2 g food per g body
weight per day (g/gBW–day) (USEPA, 1993).
Exposure Estimates For Birds and Mammals
Exposure estimates for mallard and mink are presented in Table J.7-2.
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Table J.7-2
Exposure Estimates for Mallard and Mink
Concentration
in Water

Ingestion
Rate

Water Exposure

Concentration in
Food

Ingestion
Rate

Food Exposure

Cwater

IRwater

Cwater × IRwater

Cfood

IRfood

Cfood × IRfood

Total Exposure

µg/L

L/kgBW-day

µg COPEC/kgBW-day

µg/kg

kg/kgBW-day

µg COPEC/kgBW-day

µg COPEC/kgBW—
day

Aluminum

150

0.6

90

150

0.3

45

135

Copper

14

0.6

8.4

14

0.3

4.2

12.6

Cyanide

16

0.6

9.6

16

0.3

4.8

14.4

MTBE

1.8

0.6

1.08

1.8

0.3

0.54

1.62

Naphthalene

7.5

0.6

4.5

7.5

0.3

2.25

6.75

Endosulfan II

0.08

0.6

0.048

200

0.3

60

60.048

Aluminum

150

0.11

16.5

150

0.2

30

46.5

Copper

14

0.11

1.54

14

0.2

2.8

4.34

Cyanide

16

0.11

1.76

16

0.2

3.2

4.96

MTBE

1.8

0.11

0.198

1.8

0.2

0.36

0.558

Naphthalene

7.5

0.11

0.825

7.5

0.2

1.5

2.325

Endosulfan II

0.08

0.11

0.0088

200

0.2

40

40.0088

Receptor
COPEC
Mallard

Mink
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CHARACTERIZATION OF ECOLOGICAL EFFECTS
The initial phase for assessment of ecological risk is the comparison of contaminant
concentrations in water to available reference values that identify threshold levels below
which adverse effects on organisms are unlikely. These reference values for potential
effects on organisms are referred to as benchmarks. For evaluation of effects on
organisms by direct exposure, benchmarks are expressed simply as the concentration of a
chemical substance in the medium.
Currently, there are no universally-accepted methods for deriving benchmarks used in
risk assessment. For different locations and exposure scenarios, multiple approaches and
benchmark values have been used in the evaluation of ecological risk. Commonly used
benchmarks document toxicological endpoints for individual species and, less frequently,
potential effects on several test species or assemblages of organisms. The following
section describes the benchmark derivation methods and rationale for their use in the
assessment of potential ecological risk.
Benchmarks for Water
For aquatic organisms, state and federal criteria for protection of freshwater aquatic life
were used as the primary benchmark values based on the CTR and other criteria
(Table J.7-3). There is no aquatic-life water-quality-criterion for MTBE currently
promulgated in the U.S.; a value derived for the British Canadian Ministry of Water,
Land, and Air Protection (BCMWLAP, 2001) was used as a proxy value in the absence
of a U.S. value.
Benchmarks for Birds and Mammals
Toxicological benchmarks for birds and mammals are presented in Table J.7-4.
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Table J.7-3
Effluent Concentrations and Water-Quality Criteria
COPEC Concentrations (µg/L) in Effluenta
Mean Concentration

Maximum Detected
Concentration

Water-Quality Criteria (µg/L)
CMC c

CCC d

Reference e

Inorganics
Aluminum

30

150

750
f

USEPA, 1999
9

f

CTR

Copper

8.6

14

13

Cyanide

4.4

16

22

5.2

CTR

Organics
Methyl Tert Butyl Ether
(MTBE)

0.93

1.8

440 g

440 g

BCMWLAP, 2001

Naphthalene

4.6

7.5

2300 h

600 h

USEPA, 1999

0.028

0.08

0.22

0.056

CTR

Endosulfan II
(=beta Endosulfan)
a

From Merritt Smith Consulting, 2002.

b

Means were calculated using one half the reporting limit when a constituent was below detection.

c

Criterion Maximum Concentration: highest concentration allowed over a short time period.

d

Criterion Continuous Concentration: highest concentration allowed over a 4-day period.

e

CTR = California Toxics Rule.

f

Hardness-dependent criterion, based on an assumed 100 mg/L hardness (as CaCO3).

g

Lowest of the ecological water quality guidelines promulgated by the British Columbia government.

h

A “Lowest Observable Effect Level” (not a criterion)
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Table J.7-4
Toxicity Benchmarks for Birds and Mammals
Birds

Mammals

Benchmark

Benchmark

COPEC

mg/kgBW—day

Reference

mg/kgBW—day

Reference

Aluminum

109.7

Sample et al., 1996

1.93

Sample et al., 1996

Copper

47

Sample et al., 1996

11.7

Sample et al., 1996

Wiemeyer et al., 1986

68.7

Sample et al., 1996

Cyanide
MTBE

0.04

a

No Data
c

Naphthalene

60

Endosulfan II

10

b

--

0.86

USEPA Region 9, 2002

Patton and Dieter, 1980

71

USEPA, 2003

Sample et al., 1996

0.15

Sample et al., 1996

a

Based on a median lethal dose (LD50) of 4 mg/kg and a total uncertainty adjustment-factor of 100.

b

Based on route-to-route extrapolation of inhalation toxicity data for rodents.

c

Based on a dietary exposure concentration of 4,000 mg mixed-PAHs / kg food, a food ingestion rate of 0.06 kg food dry weight / day for the mallard, a food-moisture content of 40%, and a body
weight of 1 kg, and a lowest-effect-level to no-effect-level uncertainty factor of 10.
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RISK CHARACTERIZATION
Risk Characterization is the final process of a screening-level ERA, and involves three
critical steps: 1) risk estimation, 2) uncertainty characterization, which describes the
uncertainty associated with the risk estimate, and 3) risk interpretation, which presents
the results of the risk estimate in a scientific context that can be used to support the
decision-making process for management of the environmental resources associated with
the project. During Risk Estimation, the exposure assessment and effects assessment
information from the Analysis Phase are integrated to indicate the likelihood of adverse
effects to the assessment endpoints, given the assumptions inherent in the Analysis
Phase. A primary purpose of the Uncertainty Characterization is to provide a context for
the influences of those assumptions upon the risk assessment process. During the Risk
Interpretation component, the significant risk estimates are summarized, interpreted, and
discussed using various lines of evidence that address the risk estimates and the
uncertainties and variabilities. The Risk Interpretation process provides the basis for
decisions about whether COPECs, chemicals of potential ecological concern, should be
further considered as COCs, chemicals of concern. Any identified COCs would be the
focus of subsequent iterations of ecological risk assessment.

RISK ESTIMATION
Risk estimates are traditionally based on the comparison of exposure estimates to a
specified toxicological benchmark or effects-indicator, and expressed as a hazard
quotient (HQ):
HQ =

Exposure Concentration
Benchmark Concentration

(Equation 1)

For the media-based ecotoxicity benchmarks used herein, risk estimates are the
comparison of media-based exposure concentrations to the benchmark.
For the risk assessment, the characterization of potential effects of chemical substances
on receptor organisms was based on the following guidelines proposed by Barnthouse et
al. (1986) and adopted in subsequent evaluations of ecological risk (USEPA, 1989;
Watkin and Stelljes, 1993; Menzie et al., 1993):
•
•
•
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A low potential for environmental effects is indicated by HQ values
between 1 and 10;
A significant potential for adverse effects is indicated by HQ values
greater than 10; HQs in excess of 100 identify a very high probability for
adverse effects on ecological receptors and biological communities.
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HQs were calculated for mean and maximum exposure conditions at the site for the
aquatic receptors, and for total-exposures to mallard and mink, using available
toxicological benchmarks. Hazard quotient results are summarized in Table J.7-5,
Hazard Quotient Summary for Aquatic Organisms, and in Table J.7-6, Hazard Quotient
Summary for Mallard and Mink; these results are discussed in the Risk Interpretation
section (Section 4.3).

Table J.7-5
Hazard Quotient Summary for Aquatic Organisms
Hazard Quotientsa ( Exposure Concentration / Benchmark
Concentration )
Maximum Concentration / CMC

Mean Concentration / CCC

Aluminum

0.2

0.3

Copper

1.1

1.0

Cyanide

0.8

0.7

MTBE

<0.01

<0.01

Naphthalene

<0.01

0.01

Endosulfan II

0.5

0.4

Inorganics

Organics

HQs greater than one (1.0) are indicated in boldface type.
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Table J.7-6
Hazard Quotient Summary for Mallard and Mink
Hazard Quotients (HQ)a ( Exposure Dose / Benchmark Concentration)
Receptor

Total Exposureb

Toxicity Benchmarkc

HQ

COPEC

mg COPEC / kgBW--day

mg COPEC / kgBW--day

Dimensionless index

Aluminum

0.135

109.7

<0.01

Copper

0.0126

47

<0.01

Cyanide

0.0144

0.04

0.36

MTBE

0.00162

No Data

Not Estimated

Naphthalene

0.00675

60

<0.01

Endosulfan II

0.060048

10

0.01

Aluminum

0.0465

1.93

0.02

Copper

0.00434

11.7

<0.01

Cyanide

0.00496

68.7

<0.01

MTBE

0.000558

0.86

<0.01

Naphthalene

0.002325

71

<0.01

Endosulfan II

0.0400088

0.15

0.27

Mallard

Mink

a

HQs greater than one (1.0) are indicated in boldface type.

b

From Table J.7-2 (note the unit change).

c

From Table J.7-4.

RISK UNCERTAINTY EVALUATION
Table J.7-7 lists the major sources of uncertainties for the assessment of ecological risk
associated with the potential Program components the Santa Rosa Incremental Recycled
Water Program. A qualitative analysis was made of these uncertainties in the
quantification of ecological risk. This analysis was based on the potential magnitude of
underestimating or overestimating the risk of adverse effects to organisms using four
uncertainty categories: low, moderate, high, and unknown potential. A low uncertainty
qualifies the risk with an estimated one-order of magnitude error, or less. High
uncertainties refer to risk estimates with potential errors greater than two orders of
magnitude. Moderate uncertainties are defined by the intermediate range of potential
errors between one and two orders of magnitude in the risk estimates.
In general, assumptions used in the evaluation of exposures and potential adverse effects
are conservative and tend to overestimate the hazard that might potentially be
experienced by organisms.
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Table J.7-7
Uncertainties for Ecological Risk Assessment
Potential Magnitude
Source of Uncertainty

For Overestimating
Risk

For Underestimating
Risk

For Overestimating or
Underestimating Risk

Selection of Receptor Species
Large numbers of species are present at the site which may be more or
less sensitive than receptors selected.

Unknown

Exposure pathways could be different from theoretical ones discussed.

Unknown

Selection of Assessment Endpoints and Toxicity Benchmarks
Effect endpoints were based on media-based concentrations presumed
“safe” for aquatic receptors.
Some benchmarks use laboratory species that may not be relevant to
natural-state organisms.

Unknown
Moderate/high

Not all benchmarks have regulatory standing..

Unknown

Toxicity data are lacking for exposure of birds to MTBE

Low/Moderate

Determination of Exposure Concentrations
Assumes complete bioavailability and 100 percent assimilation.

Moderate
Moderate

Effluent concentrations may not be representative of soil or sediment
conditions.

Unknown

Bioconcentration and bioaccumulation processes could be different
than those utilized to derive benchmarks.
Receptors were assumed to derive exposure directly from contaminated
media; no mobility of wildlife species.

Unknown

Site-specific bioaccumulation is unknown.
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Notes:
Low - The effects from the uncertainty are estimated to be less than one order of magnitude.
Moderate - The effects from the uncertainty are estimated to be between one and two orders of magnitude.
High - The effects from the uncertainty are estimated to be greater than two orders of magnitude.
Unknown - The effects from the uncertainty are not determined due to numerous variables.
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RISK INTERPRETATION FOR PROGRAM COMPONENTS
At a programmatic level, each of the potentially affected combinations of receptor and
medium are representative of what could occur with the implementation of specific
Program components. Ecological hazard quotients, as indicators of potential ecological
effects, are discussed for each of the Program components in this section, and decisions
about retaining COCs are indicated.
Urban Irrigation and Agricultural Irrigation
These Program components would release recycled water to the urban, suburban, and
agricultural environments, where contact with aquatic ecological resources could occur if
the recycled water were to run-off from irrigated location to surface waterbodies.
Exposure of ecological receptors was assumed to occur via exposure to undiluted
recycled water. This is a conservative assumption.
Hazard quotients for aquatic organisms and wildlife (birds and mammals) exposed to
predicted concentrations of COPECs in undiluted recycled water are presented in Tables
J.7-5 and J.7-6. Most HQs for exposure of aquatic organisms to COPECs in recycled
water are less than or equal to one, indicating that ecological hazards are not expected for
exposures of receptors to COPECs in recycled water. The only HQ>1 is for estimated
exposures of aquatic receptors to the maximum concentration of copper in recycled
water. The value of the HQ is only very slightly above the indicator-threshold value of 1,
and it is based on exposure to the maximum measured concentration in undiluted
recycled water. Because of the low HQ value, and due to dilution of the recycled water
concentrations upon entry into another surface-water body, the HQ is not interpreted to
indicate a significant ecological hazard to aquatic receptors. There are no COCs
identified for the Irrigation Program components.
Storage, Created Wetlands, and Discharge (to Percolation Ponds or
Infiltration Basins)
The Storage and Created Wetlands Program components, and the Discharge to
Percolation Ponds or to Infiltration Basins (Discharge Program components, Options C
and D, respectively) could create aquatic habitats containing recycled water which could
then be contacted by ecological receptors. The creation of aquatic habitat could therefore
result in potential exposures of aquatic organisms to recycled water. Monitoring data for
treated water at the Santa Rosa Subregional Facility were used as the basis for assessment
of ecological risk to aquatic organisms in potentially created aquatic habitats. The
estimated exposures of aquatic organisms, birds, and mammals to COPECs in recycled
water were based on effluent-monitoring collected over the last five years, which were
compared to relevant toxicological benchmarks. This approach assumes that future
quality in the aquatic habitats will remain similar to the predicted quality based on the
recent measurements.
Hazard quotients for aquatic organisms exposed to concentrations of COPECs in recycled
water are presented in Table J.7-5. The only HQ greater than one, i.e., indicating that the
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estimated exposure concentration is in excess of the toxicity benchmark, is exposures to
the maximum detected concentration of copper. The value of the HQ is only very slightly
above the indicator-threshold value of 1, and it is based on exposure to the maximum
measured concentration in undiluted recycled water. Because of the low HQ value, and
due to dilution of the recycled water concentrations upon entry into another surface-water
body, the HQ is not interpreted to indicate a significant ecological hazard to aquatic
receptors. There are no COCs identified for the Irrigation Program components.
Discharge (to Laguna de Santa Rosa or the Russian River)
The direct discharge of recycled water to Laguna de Santa Rosa or to the Russian River
Program components (Options A and B, respectively) result in potential exposures of
ecological receptors to COPECs in surface water. Monitoring data for treated water at
the Santa Rosa Subregional Facility were used as the basis for assessment of ecological
risk to organisms in these aquatic habitats. The estimated exposures of aquatic
organisms, birds, and mammals to COPECs in recycled water were based on effluentmonitoring collected over the last five years, which were compared to relevant
toxicological benchmarks. This approach assumes that future quality in the aquatic
habitats will remain similar to the predicted quality based on the recent measurements.
Hazard quotients for aquatic organisms exposed to concentrations of COPECs in recycled
water are presented in Table J.7-5. The only HQ greater than one, i.e., indicating that the
estimated exposure concentration is in excess of the toxicity benchmark, is exposures to
the maximum detected concentration of copper. The value of the HQ is only very slightly
above the indicator-threshold value of 1, and it is based on exposure to the maximum
measured concentration in undiluted recycled water. Because of the low HQ value, and
due to dilution of the recycled water concentrations upon entry into another surface-water
body, the HQ is not interpreted to indicate a significant ecological hazard to aquatic
receptors. There are no COCs identified for the Irrigation Program components.
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SUMMARY AND CONCLUSIONS
A screening-level ecological risk assessment of various Program components was
conducted to evaluate whether specific Program components would result in potential
adverse effects to ecological resources in the aquatic environment. The ecological risk
assessment was based on site, field, and laboratory data collected, and on available
toxicology literature of chemicals of potential concern to plant and animal species
representative of the region. The ecological risk assessment included three basic
components.
•

•
•

Problem Formulation (Section 2) – including site characterization, specification of
relevant Program components, the identification of representative ecological
receptors, specification of assessment endpoints, and the development of a conceptual
site model;
Analysis (Section 3 – including the exposure assessment and the characterization of
ecological effects; and
Risk Characterization (Section 4) – the derivation of ecological hazard quotients,
the evaluation of uncertainty associated with the risk assessment, and the
interpretation of the risk estimates.

RISK CHARACTERIZATION OF PROGRAM COMPONENTS
Program components have varying degrees of association with ecological resources,
ranging from no direct association to nearly complete association. This ERA considered
only those aspects of the project associated with the potential contact between ecological
resources and recycled water; other ecological impacts (e.g., construction, habitat
alteration, etc.) are addressed in the Terrestrial and Aquatic Resources sections of the
EIR and Appendices.
Program components associated with release of recycled water and their relationship to
ecological resources include:
•
•
•
•

•

The Laguna Plant Upgrade would result in no direct exposure of aquatic ecological
resources to effluent.
Indoor Water Conservation would result in no direct exposure of aquatic ecological
resources to effluent.
Inflow and Infiltration Reduction components would result in no direct exposure of
aquatic ecological resources to effluent.
Urban Irrigation would release recycled water to the urban and suburban
environment, where contact with runoff by aquatic ecological resources could occur.
Based on comparison of measured concentrations of COPECs in recycled water to
toxicity benchmarks, there are no COCs identified for this Program Component.
Agricultural Irrigation would release recycled water to the agricultural
environment, where contact with runoff by aquatic ecological resources could occur.
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Based on comparison of measured concentrations of COPECs in recycled water to
toxicity benchmarks, there are no COCs identified for this Program Component.
• Pipeline Construction would not intentionally release recycled water for contact
with aquatic ecological receptors. Pipeline ruptures or accidents, if they were to
occur, could potentially affect aquatic ecological resources, but these events would be
handled under emergency-response procedures and potential ecological impacts could
only be addressed after consideration of the specific emergency-event circumstances.
• Storage would create aquatic habitats containing recycled water which could be
contacted by ecological receptors. Based on comparison of measured concentrations
of COPECs in recycled water to toxicity benchmarks, there are no COCs identified
for this Program Component.
• Created Wetlands would create habitats where aquatic ecological receptors could
contact recycled water. Based on comparison of measured concentrations of COPECs
in recycled water to toxicity benchmarks, there are no COCs identified for this
Program Component.
• Pump Stations have no direct association with aquatic resources.
• Geysers’ Steamfield Expansion would have no direct association with aquatic
ecological resources.
• Some Discharge options would release recycled water to locations where aquatic
ecological receptors might occur. Based on comparison of measured concentrations
of COPECs in recycled water to toxicity benchmarks, there are no COCs identified
for this Program Component.
• Advanced Membrane Treatment components would have no direct association
with aquatic ecological resources.
In summation, recycled water quality has improved since the initial analysis for the
Long-Term Project, and there are no COPECs in recycled water (based on more recent
analyses) that are predicted to pose an unacceptable risk to ecological receptors.
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APPENDIX A
This site characterization provides a regional overview, and specific overviews of the
different ecological communities present in terrestrial and aquatic habitats potentially
exposed to recycled water from the Santa Rosa Subregional facility. Each specific
characterization presents information on vegetative and wildlife communities,
environmentally sensitive areas, and species of special concern associated with the three
types of project components (agricultural reuse, storage, and discharge) that are relevant
to the ERA update. The purpose of characterizations is to provide information for
possible ecological receptors, pathways, and exposure scenarios for each plant and
wildlife community located in each region. These descriptions, limited to dominant and
unique flora and fauna, are based on multiple surveys conducted in support of the
EIR/EIS document.

A.1 REGIONAL SETTING
The IRWP is located in a topographically, geologically, and climatologically varied
region that supports a wide diversity of native terrestrial and aquatic communities. The
biological diversity is reflected in the abundance of different vegetation communities,
variety of plant species that are endemic to Sonoma County, and a diverse fauna. Five
distinct regions are represented within the study region (see Figure 4.8-1 of the EIR/EIS),
as described in the following paragraphs. Each region corresponds to distinct
environmental conditions and/or vegetation communities. The biological resources
sections of the EIR/EIS provide further details.
Alexander, Dry Creek, and Russian River Valleys
This region encompasses valleys of the Russian River, including the portion known as
the Alexander Valley, along with the tributary Dry Creek Valley. The dominant land use
in this region is agriculture, accounting for 48 percent of the aerial coverage within the
study area. Mixed evergreen forest and oak woodland respectively cover 15 percent and
8 percent of the area. Another 12 percent of the area is in annual grassland, with urban
covering 5 percent.
The Russian River, which drains approximately 1,485 square miles in Mendocino and
Sonoma counties, originates in Mendocino County, meanders south through the
Alexander Valley, and eventually cuts through the Mendocino Coast Range to the ocean
at Jenner. The Russian River is the largest river between San Francisco and Point
Delgado on the northern California coast, measuring 110 miles in length (Goodwin et al.
1994). The Russian River’s watershed is comprised of several large creek systems that
flow from the surrounding steep, mountainous terrain. A major tributary that falls within
the study area is Dry Creek, now fed by Lake Sonoma. These creeks drain to the flat,
alluvial valleys of the upper and middle river, and to the lower canyon that begins at
Wohler Bridge. The Russian River reaches tidewater near Duncans Mills and enters the
ocean at Jenner where an estuary has formed.
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The Russian River and surrounding valleys have been affected by agricultural and urban
development, and flow is controlled by impoundments at Potter Valley, Lake Mendocino
and Lake Sonoma. Flow releases from these reservoirs during the summer and winter
months strongly influence river hydrology and temperature, which in turn influence the
composition of the aquatic community in the river. Other impacts to the Russian River
include recycled water discharges from the cities of Ukiah, Healdsburg, Windsor, and the
Santa Rosa Subregional System, and others; gravel mining; summer check dams; water
diversions; septic system discharges; flooding; and urban and agricultural runoff.
Vineyards, gravel skimming operations, and cattle grazing occur at numerous points
along the river. Vineyards, in many cases, are planted close to the river corridor and
have resulted in the loss of riparian habitats along the Russian River and its tributaries.
The riparian communities along the Russian River and its tributaries are valuable habitat
for many terrestrial animal species by providing breeding and foraging habitat, as well as
movement corridors. The middle and upper reaches of the Russian River and its
tributaries are also used for spawning or a migration corridor to headwater streams by
many fish species.
Santa Rosa Plain
The predominant land uses on the Santa Rosa Plain are agriculture and urban areas,
covering 42 percent and 30 percent of the land area respectively. The remaining natural
areas are dominated by annual grassland, 14 percent, mixed evergreen forest, 6 percent,
and riparian areas, 2 percent.
The Santa Rosa Plain is a flat valley with low gradient watersheds that generally drain in
a west-southwest direction into the Laguna de Santa Rosa. This area historically
supported stands of valley oak woodlands and savannas interspersed with grasslands.
The relatively flat terrain combined with clay soils and high rainfall contributed to the
once widespread occurrence of seasonally inundated areas, such as seasonal wetlands and
vernal pools. Dairy farming, planting of orchards and vineyards, and conversion of
grasslands to pasture have altered the natural vegetation and surrounding landscape.
These agricultural practices, in conjunction with commercial and residential
development, have led to highly fragmented and degraded remnants of valley oak
woodlands, seasonal wetlands, and vernal pools.
Vernal pools and associated seasonal wetlands are important wetland vegetation
communities in California. The Santa Rosa Plain contains the best remaining examples
of vernal pools and associated seasonal wetlands in the study area. Vernal pools in
particular are no longer present over much of their range and are considered a sensitive
community. Although many vernal pools in the region are in a semi-natural state, they
still represent a unique community and some provide essential breeding habitat for the
federally endangered Sonoma County population of California tiger salamander
(Ambystoma californiense).
The Laguna de Santa Rosa (Laguna) is the major feature within the Santa Rosa Plain and
constitutes an important biological resource. For the purposes of this report, the Laguna
is defined as the waterway and its associated flood plain in the Santa Rosa Plain located
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below an elevation of 77 feet NVGD, between Stony Point Road to the south and the
Russian River to the north. The Laguna watershed covers approximately 250 square
miles (160,000 acres) and is bounded by the Sonoma Mountains on the east and low
foothills on the north, south, and west. Most of the streams feeding into the Laguna
originate on the east side of the valley and include Santa Rosa Creek, Roseland Creek,
and Matanzas Creek. Blucher Creek, which also flows into the Laguna, originates on the
west side of the valley. The Laguna is a wide, marshy area with poorly defined
boundaries along the western edge of the portion of the Santa Rosa Plain that drains to
the Russian River and is a major tributary of the lower Russian River.
The Laguna area formerly supported a gently sloping complex of riparian forests,
marshes, and ponds. However, due to agricultural, commercial, and residential
development over the last several decades, little of this complex remains. Some areas of
riparian forest and freshwater marsh remain and, on higher ground, remnants of oak
savanna and grasslands of the Santa Rosa Plain are present among the farmlands. The
Laguna is a slow-moving stream of very slight gradient, which overflows its banks
regularly. The Laguna floodplain serves as an important flood storage area for the
Russian River (De Mars et al. 1977), storing up to nearly 80,000 acre-feet of water during
100-year flood events. In addition to the flood control benefit of the Laguna, the area
provides extensive lands that are suitable for farming and ranching. Agricultural uses of
the Laguna area include dairy operations, vineyards, orchards, and small ranches.
Riparian woodland, marshes, and seasonal wetlands in the Laguna provide important
wildlife and fish habitat. Nearly 300 animal species are known to occur in the Laguna
area (Smith and CH2MHill 1990). The Laguna serves as a migration corridor for State
and federally listed threatened or endangered fish which spawn in Laguna tributaries such
as Santa Rosa Creek and Mark West Creek, and as a year-round home for many other
fish species. In addition to listed and other special-status fishes, numerous, other rare or
endangered animal and plant species are found in the Laguna or in associated aquatic and
terrestrial habitat.
Coast Range West of the Santa Rosa Plain
The city of Sebastopol is located in the I&I Reduction alternative boundaries of the
IRWP. This area is part of the Outer Coast Range of northern California. The dominant
land use is within the study area is urban, covering 82 percent of the study area.
Agriculture, annual grassland, mixed evergreen forest, and riparian cover types account
for 7 percent, 5 percent, 3 percent, and 3 percent respectively of the area.
This geographic area is located in the low, coast range hills west of the Santa Rosa Plain
and on the edge of the Laguna. These low lying hills in and around Sebastopol were
once dominated by native vegetation, including oak woodlands, grasslands, riparian
woodland, and freshwater marsh. Agricultural and urban development now dominate this
area, including residences and agricultural uses, such as apple, crabapple, and peach
orchards; irrigated row crops, and pasture. Surrounding the Sebastopol area, however,
remnants of the native vegetation communities remain. These low hills are part of the
Russian River watershed. Pitkin Marsh and portions of the Laguna provide important
MAY 16, 2003

PARSONS

APPENDIX J.7-45

SANTA ROSA INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX J.7 - ECOLOGICAL RISK ASSESSMENT

habitat features for animals. Several special-status plant species are known only or
primarily from Pitkin Marsh.
Mayacamas Mountains
This geographic area contains a mosaic of vegetation communities, including grasslands,
chaparral, oak woodland, mixed evergreen forest, Douglas-fir forest, and aquatic
communities. Forests and woodlands dominate the study area in the Mayacamas
Mountains with 27 percent mixed evergreen forest, 15 percent oak woodland, and 11
percent coniferous forest. Chaparral is another major vegetation community comprising
29 percent of the study area.
Many of the vegetation communities within the area are relatively xeric (i.e., dry) in
nature and remain relatively undisturbed. The primary development in the region are
rural residences, and within the study area there are roads and water pipelines built to
support the geothermal well fields which crisscross the rugged terrain. Serpentine
outcrops are relatively abundant in the area and support vegetation communities tolerant
of these soils Such as open chaparral and pine woodland. The unique conditions and
patchy distribution characteristic of serpentine areas result in the occurrence of many
special-status plant species. All of the vegetation communities present provide valuable
habitat for a variety of animal species.
Sonoma Mountains
The Sonoma Mountains rise west of the Santa Rosa Plain, encompassing portions of the
cities of Santa Rosa, Rohnert Park, and Cotati and separating the Santa Rosa Plain from
Sonoma Valley. The U.S. Fish and Wildlife Service (USFWS) considers the Santa Rosa
Plain to end at the 300 foot elevation level. The study areas that occur in the Sonoma
Mountains lie mostly west and outside of the urban portions of Santa Rosa and Rohnert
Park, with only 15 percent of the land use being urban. The remaining land is dominated
by agriculture (10 percent), annual grassland (32 percent), and mixed evergreen forest
(22 percent). Other natural vegetation communities that occur include chaparral, oak
woodland, Douglas-fir – redwood forest, and aquatic communities.
The Sonoma Mountains within the study area also serve as a division between two major
watersheds. One watershed flows southeast into Sonoma Valley and into San Pablo Bay.
The other flows west and southwest onto the Santa Rosa Plain and into the Russian River
as well as the Petaluma River, which in turn flows into the San Pablo Bay.

A.2 AGRICULTURAL REUSE
The proposed agricultural reuse and storage locations are located in the northern Dry
Creek and Russian River corridors, and east of Rohnert Park. Anthropogenic (humanmade) influences have altered native plant communities through the introduction of new
plant species and cultivation practices.
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A.2.1 Vegetative Communities
The dominant vegetative communities at these locations are the result of heavy
agricultural use. Currently, primary agricultural commodities are dairy farming and
viticulture; however, other agriculture uses are being developed. Pastoral communities
are common in the region and much of the regional watersheds have been altered for the
production of forage species. This vegetative community is characterized by the
presence of few native species, with weedy species scattered throughout. Some of the
more common species present include milk thistle (Silybum marianum), soft chess
(Bromus mollis), slender wild oat (Avena barbata), and Italian rye grass (Lolium
multiflorum) (EIP, 1990). Other less common anthropogenic communities found in the
irrigation areas are agrestal and plantation communities. Agrestal communities are
characterized by areas that are consistently plowed for the production of crops (e.g.,
corn). Vineyards and orchards comprise plantation communities located mainly east of
the watersheds, with the exception of several blue gum (Eucalyptus sp.) plantations
(HBA, 1996b).
Riparian communities can be greatly influenced by cattle grazing and subsequent nutrient
input. However, when grazing is prevented, native riparian vegetation quickly reestablishes, creating usable wildlife habitat. These communities include rushes and
sedges intermixed with grasses. Where cattle grazing is limited for longer periods of
time, the transition to a riparian woodland occurs, allowing for willow (Salix sp.) and
cottonwood (Populus sp.) to become established (HBA, 1996b).
A.2.2 Wildlife
The presence of wildlife within the agricultural reuse areas is a function of available
habitat. Valley oak and coastal oak woodland are import historical and current habitat
features (Maron, 1994). These woodlands provide shelter and a valuable food source for
a variety of mammal and bird species. However, due to anthropogenic influences, both
types of woodland communities are largely limited to the Laguna de Santa Rosa and
other areas. The dominant vegetation found in these watersheds is currently pastoral
grasslands used for dairy cattle production (USDA, 1990).
The most sensitive and important habitats in these areas are the riparian communities
adjacent to all three creeks. This habitat provides refuge for a variety of birds such as
mallard (Anas platyrhynchos), red-winged blackbird (Agelaius phoeniceus), red-tailed
hawk (Buteo jamaicensis), Brewer’s blackbird (Euphagus cyanocephalus), and great
egret (Casmerodius albus). Common mammals associated with the riparian and adjacent
pastoral communities include the following: opossum (Didelphis virginiana), vole
(Clethrionomys sp.), mule deer (Odocoileus hemionus), deer mouse (Peromyscus
maniculatus), and Botta’s pocket gopher (Thomomys bottae). Amphibian and reptile
species associated with the riparian community are bullfrog (Rana catesbeiana),
California newt (Taricha torosa), western aquatic garter snake (Thamnophis couchii
aquaticus), and western fence lizard (Sceloporus occidentalis).
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A.2.3 Environmentally Sensitive Areas
Areas considered sensitive due to increased plant and animal diversity are the riparian
and oak woodland communities. The irrigation sites have limited riparian woodlands,
making them sensitive to anthropogenic influences. When undisturbed, the riparian areas
contain the highest diversity of plant and animal species relative to pastoral communities
within the region. Furthermore, this vegetation type, which was once widespread, still
supports threatened and endangered species. Oak woodlands, another diminishing
community, are found near the headwaters of all three creeks and provide suitable habitat
for a variety of bird and mammal species.
A.2.4 Special Status Species
North County: The vegetation communities present in the North County area provide
habitat for five endangered or threatened species, California freshwater shrimp and
northern spotted owl, chinook salmon, coho salmon, and steelhead.
The California freshwater shrimp is a State and federal endangered species that is known
to occur in Green Valley Creek that empties into the Russian River on the southern
border of north county agricultural reuse area. Freshwater shrimp are also known to
occur in Franz Creek, in the Knights Valley northeast of Healdsburg.
Coho, steelhead, and chinook are all known to occur in streams within the North County
agricultural reuse area, including the mainstem Russian River, Dry Creek, Maacama
Creek, Mark West Creek, and Green Valley Creek. Steelhead are known to use many
smaller streams in the area, including Sausal Creek, Hoot Owl Creek, Gird Creek, Miller
Creek, Windsor Creek, Pool Creek, and other streams which are unnamed.
The northern spotted owl is a federal threatened species that inhabits mature coniferous
forests, such as the Douglas-fir-redwood forests. The northern spotted owl is known to
occupy forested areas south of this component and there are 3,360 acres of Douglas firredwood forest within the north county agricultural reuse area that may serve as suitable
habitat for this species (Appendix J-5).
There are 2 State and federal threatened or endangered species that occur within the north
county Agricultural Irrigation boundary, Burke’s goldfields and vine hill manzanita.
There are also 5 CNPS list 1B plant species that occur within the boundary of this
component. Another 29 State and federal rare, threatened or endangered species and 53
CNPS list 1B species may occur within one or more vegetation communities that are
present (Appendix J-3).
Twelve California species of special concern or fully protected species are known to
occur within the north county agricultural reuse area: foothill yellow-legged frog, western
pond turtle, golden eagle, Cooper’s hawk, sharp-shinned hawk, white-tailed kite, osprey,
yellow-breasted chat, yellow warbler, hardhead, California roach, and river lamprey.
Another 15 species of special concern or fully protected species are known to use habitats
found in the northern agricultural reuse area and may also occur. These are the northern
red-legged frog, California horned lizard, northern harrier, ferruginous hawk, merlin,
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prairie falcon, western burrowing owl, short-eared owl, loggerhead shrike, purple martin,
Bell’s sage sparrow, ringtail, pallid bat, greater western mastiff-bat, and Pacific western
big-eared bat.
East of Rohnert Park: The aquatic communities and annual grasslands in the East of
Rohnert Park area provide habitat for four federal and State endangered or threatened
species, California tiger salamander, California red-legged frog, steelhead, and coho
salmon.
The California tiger salamander is a federal endangered species known to breed in
suitable aquatic habitats on the Santa Rosa Plain. There is 1 record of a tiger salamander
observed within the boundary of this sub-component.
Red-legged frogs that are known to breed in streams within the Willowbrook Creek
watershed, which drains to the Petaluma River, are designated as the federally threatened
California subspecies. The 23 pools and ponds listed for tiger salamanders, as well as
large, in-stream pools, may also serve as breeding habitat for California red-legged frogs.
Steelhead are known to occur in Copeland Creek, and are likely to occur in Crane Creek
as well. Coho are not currently known to occur in any of the area included in this
component, but all of the streams in the area, as well as adjacent riparian corridors, are
included in designated critical habitat for coho.
Within the Agricultural Irrigation boundary east of Rohnert Park there is one CNPS List
1B plant species known to occur, Jepson’s linanthus and approximately 29 State and
federal rare, threatened or endangered species and 36 CNPS list 1B species that may
occur (Appendix J-3).
There are 46 CNPS List 2,3, or 4 plants that may occur within one or more of the
vegetation communities present in the north county agricultural irrigation area and 36
that may occur within agricultural irrigation area east of Rohnert Park (Appendix J-3).
Within the agricultural reuse area east of Rohnert Park, 7 California species of special
concern or fully protected species are known to occur within the boundary of this
component: foothill yellow-legged frog, Cooper’s hawk, sharp-shinned hawk, whitetailed kite, yellow warbler, tricolored blackbird, and Navarro (California) roach. Another
16 species of special concern or fully protected species are known to use habitats found
in the area east of Rohnert Park and may also occur within the boundary of this
component. These species include northern red-legged frog, western pond turtle,
California horned lizard, osprey, golden eagle, northern harrier, ferruginous hawk,
merlin, prairie falcon, western burrowing owl, short-eared owl, loggerhead shrike, Bell’s
sage sparrow, yellow-breasted chat, pallid bat, and Pacific western big-eared bat.

A.3 STORAGE
Reservoirs create unique aquatic habitats at the expense of removing existing terrestrial
habitat. The reservoir characterization focuses on the potential aquatic and terrestrial
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habitat resulting from the proposed construction of a storage reservoir. This site
characterization is based on available data from the 1996 EIR and the Biological and
Wetland Sections of the EIR.
A.3.1 Vegetative Communities
Due to the general practices of dairy farming, the most common vegetative community at
potential reservoir sites is pastoral. Sparse riparian areas are located adjacent to creeks at
the bottom of the drainage basins. The most common species within the pastoral
community are annual bluegrass (Poa annua), clover (Trifolium sp.), and milk thistle,
and adjacent slopes have scattered, dense stands of gorse (Ulex europaeus).
The physical and chemical features of proposed reservoir sites (i.e., basin morphometry,
residence time, and nutrient input) will determine the biological community composition.
Increased water availability may expand riparian vegetation along the reservoir edges.
This expansion may be hindered by land management influences such as cattle grazing.
Management of potential reservoir sites will play a direct role in what type of vegetation
is established. Rapid changes in depth for irrigation purposes is likely to hinder
development of extensive riparian vegetation.
Typical riparian species will include rushes (Juncus sp.), sedges (Carex sp.), and cattails
(Typha latifolia). Areas with little anthropogenic influence will develop into woody
riparian vegetation that may include willow and cottonwood (HBA, 1996b).
A.3.2 Wildlife
Wildlife associated with proposed reservoir sites will be similar to wildlife species
associated with the irrigation areas; however, proposed reservoirs will also provide
habitat for a variety of aquatic species (i.e., phytoplankton, zooplankton, crayfish, and
fish). Furthermore, waterfowl would be able to utilize this area, along with other species
such as arthropods, mollusks, amphibians, and reptiles. Bird species found at reservoirs
may include mallard, red-winged blackbird, great egret, and Brewer’s blackbird.
Mammal species found at reservoirs may include opossum, vole, mule deer, deer mouse,
and Botta’s pocket gopher. Amphibian and reptile species may include bullfrog,
California newt, and aquatic garter snake (HBA, 1996b; Merritt Smith Consulting,
1995b, 1996b).
A.3.3 Special Status Species
The annual grassland, mixed-evergreen forest, Douglas-fir – redwood forests, and aquatic
communities that occur in the storage areas on the Santa Rosa Plain and east of Santa
Rosa provide habitat for seven endangered or threatened species: California freshwater
shrimp, California tiger salamander, California red-legged frog, northern spotted owl,
chinook, coho, and steelhead.
The California freshwater shrimp is a State and federal endangered species that may
occur in two streams within the urban limits of Santa Rosa. There are three miles of
currently or historically occupied streams within the storage area east of Santa Rosa.
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The California tiger salamander is a federal endangered species known to breed in
suitable aquatic habitats in developed and undeveloped areas on the Santa Rosa Plain.
There are 10 records of tiger salamanders observed within the boundary of the Santa
Rosa Plain storage area. Also, the western most zone of the storage area east of Santa
Rosa falls within the USFWS accepted range for this species.
Red-legged frogs that are known to breed in streams within the Willowbrook Creek
watershed, which drains to the Petaluma River, are designated as the federally threatened
California subspecies. This includes Yulupa Creek, which falls within the boundary of
the storage area east of Santa Rosa. Pools and ponds, as well as large, in-stream pools,
that fall within the Willowbrook Creek watershed may serve as breeding habitat for
California red-legged frogs.
The northern spotted owl is a federal threatened species that is known to occupy forested
areas to the east of Santa Rosa; there are 1,235-acres of Douglas-fir - redwood forest
within the storage area east of Santa Rosa that may serve as suitable habitat for this
species.
The Laguna de Santa Rosa drains the Santa Rosa Plain, and provides migration passage
for federally threatened steelhead, coho (coho are also State endangered), and chinook
salmon on their way to or from spawning and rearing areas in tributary streams. Critical
habitat for coho includes the Laguna de Santa Rosa and all of its tributaries (regardless of
whether or not the tributaries are actually used by coho), and includes the "water,
substrate, and adjacent riparian zone" Steelhead and chinook are also known to use Santa
Rosa Creek.
The annual grasslands and aquatic communities within this storage area on the Santa
Rosa Plain support rare plants. There are six State and federal threatened or endangered
plant species that occur within this area. There are also two CNPS list 1B plant species
known to occur. Another 21 State and federal rare, threatened or endangered species and
16 CNPS list 1B species may occur within one or more vegetation communities that are
present (Appendix J-3).
There is one CNPS list two species known to occur in the area, dwarf downingia.
Another 20 species of CNPS List 2, 3, or 4 plants may occur within one or more of the
vegetation communities present (Appendix J-3). These species may be impacted by
construction activities such as grading, vehicle or foot traffic, and equipment staging in
undeveloped areas.
East of Rohnert Park. The State and federally threatened or endangered species that
may be impacted by construction of storage reservoirs east of Rohnert Park are the same
as those addressed for agricultural irrigation for that area.
North County. The State and federally threatened or endangered species that may be
impacted by construction of storage reservoirs in the north county are the same as those
addressed for agricultural irrigation for that area.
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A.4 DISCHARGE
There are two primary discharge points for the IRWP program to the Laguna de Santa
Rosa and to the Russian River, although discharge from other points is also permitted.
The Laguna de Santa Rosa is a tributary to the Russian River which drains a watershed
encompassing approximately 255 square miles. This large, marshy area acts as a flood
control basin and, in times of heavy rain, overflow from the river backs up into the
Laguna creating a lake that is used by many plant and animal species (Reilly and Smith,
1990). The Laguna is also used as a migratory route by steelhead trout and other fish
species which spawn in the upper reaches of Mark West and Santa Rosa Creeks (CH2M
Hill, 1992; Merritt Smith Consulting, 1996a, Appendix J).
Land use within this watershed is primarily agricultural; however, other areas which have
been less impacted retain native flora and fauna species. The Laguna has high levels of
bacteria, phytoplankton and nutrients that are associated with livestock, wildlife, and
other sources (Merritt Smith Consulting, 1996a; USDA, 1990).
A.4.1 Laguna de Santa Rosa
A.4.1.1 Vegetative Communities
The Laguna area can be separated into five communities that vary in physical
characteristics that influence the presence of plant and wildlife species.
Grassland, woodland, riparian, marsh, and anthropogenic communities comprise
the Laguna area. Vernal pools, found in the grassland and woodland areas, create
habitat for specialized species that exist within very specific conditions (HBA,
1996a).
The grassland area is predominantly made up of annual, non-native grass and
weed species that are well-suited for grazing. Grassland species include soft
chess, foxtail fescue (Festuca dertonesis), Italian rye grass, slender wild oat, and
forbs such as cut-leaf geranium (Geranium dissectum), vetch (Vicia sativa), and
hairy cat’s ear (Hypocharis radicata). In spring, the area is in bloom with many
native wildflower species that disappear in late summer to be replaced by
members of the tarweed family, including Hemizona sp., Madia sp. and
Holocarpa virgata (HBA, 1996a).
Woodland communities are dominated by oak species with an understory of grass
and forbs common to grassland areas. These communities are mostly associated
with irrigated pasture and vernal pools. Grazing of the seedling trees has slowed
the natural replacement of the woodlands. Typical oak species include California
black oak (Quercus kelloggii), coast live oak (Q. agrifolia), and Gary oak (Q.
garryana), with valley oak (Q. lobata) being the dominating species. Typical
herbaceous species include soft chess and slender wild oat as well as cut-leaf
geranium and vetch (HBA, 1996a).
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Riparian communities exist in areas along the banks of streams and rivers. This
community is the product of the river bank’s physical characteristics. For
example, sedges and rushes are present in areas with little slope, while
cottonwood and willow are associated with steep banks. Thick overstories and
thickets provide foraging habitat and bedding and nesting areas for many wildlife
species.
The Laguna riparian communities are diverse as indicated by the many wildlife
species utilizing them. Typical vegetation includes willow, cottonwood, Oregon
ash (Fraxinus latifolia), valley oak, box elder (Acer negundo), and black walnut
(Juglans hindsii). Understory species include gooseberry (Ribes divaricatum),
hedge mustard (Sisymbrium officinale), stinging nettle (Urtica sp.), honeysuckle
(Lonicera sp.), blackberry, and yellow monkey flower (Mimulus gutatus)
(Madrone Associates, 1977; Reilly and Smith, 1990).
Laguna freshwater marsh communities contain obligate wetland plants. These
plants are adapted to and require saturated soil. The acreage of freshwater marsh
land in this area is decreasing as the land is drained for agricultural uses and/or
flood control projects. These communities are dominated by tules (Scirpus sp.),
rushes, cattails, and sedges (EIP, 1990).
Anthropogenic communities in the vicinity of the Laguna de Santa Rosa include
cropland, plantation, and pasture. Plant species present in these communities
include predominantly weedy annuals and perennials.
Anthropogenic
communities are increasing and replacing other native communities as
agricultural activities are expanded. Typical species include slender wild oat,
Italian rye grass, foxtail fescue, and rip-gut brome, as well as forbs like cut-leaf
geranium, vetch, and hairy cat’s ear (EIP, 1990).
Vernal pools exist primarily in the grassland areas. Vernal pools occur where
impervious soils block the downward percolation of rainwater, creating pools of
water. The pools usually fill with rain during the winter months and do not lose
water until evaporation exceeds precipitation (usually during the spring months).
This combination of wet and dry cycles allows only very specialized species to
become established. The non-native species typical of the grassland areas do not
readily establish themselves in these areas due to the extreme physical changes.
Typical vernal pool species include Howell’s bentgrass (Alopecurus howellii),
white brodiaea (Brodiaea hyacinthina), bracted allocarya (Allocarya bracteata),
marsh lasthenia (Lasthenia glaberrima), and pennyroyal (Mentha pulegium)
(Madrone Associates, 1977; Reilly and Smith, 1990).
A.4.1.2 Wildlife
Grassland wildlife is similar to that found in the grasslands of the potential
reservoir sites. Bird species found in grasslands include meadowlark (Sturnella
neglecta), killdeer (Charadrius vociferus), white-crowned western sparrow
(Zonotrichia leucophrys), goldfinch (Carduelis sp.), housefinch (Carpodacus
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mexicanus), and red-winged blackbird. Raptor species that forage in grasslands
include red-tailed hawk, white-tailed kite (Elanus leucurus), American kestrel
(Falco sparverius), rough-legged hawk (Buteo lagopus), and ferruginous hawk
(Buteo regalis). Typical mammalian species found in grassland areas include
mule deer, vole, Botta’s pocket gopher, gray fox (Urocyon cinereoargenteus), and
black-tailed jack rabbit (Lepus californicus) (HBA, 1996a).
Woodland communities provide nesting and foraging areas for various avian and
mammalian species. Wildlife species inhabiting woodlands can include raptors
such has hawks and the golden eagle, a State species of special concern. Raptors
feed upon small mammals such as house mice (Mus musculus), black-tailed jack
rabbit, and California ground squirrel (Spermophilus beecheyi). Larger predatory
mammal species include fox and coyote (Canis latrans) (HBA, 1996a, 1996b).
Riparian areas also provide nesting, breeding, and foraging habitat for a variety of
wildlife. Migratory birds utilize the areas for feeding, resting, and breeding
habitat. Bird species that utilize riparian areas include yellow-rumped warbler
(Dendroica coronata), woodpeckers (Picoides sp.), nuthatch (Sitta carolinensis),
flycatchers (Empidonax sp.), mallard, belted kingfisher (Ceryle alcyon), great
blue heron (Ardea herodias), and song sparrow (Melospiza melodia) (HBA,
1996a, 1996b). Mammal and fish species include raccoon (Procycon lotor),
striped skunk (Mephitis mephitis), green sunfish (Lepomis cyanellus), and
mosquitofish (Gambusia affinis) (Merritt Smith Consulting, 1995b, 1995c).
Marsh communities, due to their unique vegetative composition, provide foraging
and nesting sites for many mammalian and avian species. Mammalian species
located in marshes include mink (Mustela vison), otter (Lutra canadensis), and
raccoon (Reilly and Smith, 1990). Marsh bird species include American coot
(Fulica americana), red-winged blackbird, great blue heron, black phoebe
(Sayornis nigricans), and song sparrow. Other species commonly found in
marshes include green sunfish, mosquitofish, crayfish, and aquatic garter snake.
The aquatic community associated with marshes also provides suitable habitat for
many frogs and pond turtles (Reilly and Smith, 1990; Thorp and Covich, 1991).
Anthropogenic wildlife communities are limited due to the relatively uniform
nature of the Laguna de Santa Rosa area. Species composition varieties will
change slightly depending on the associated land use (i.e., cropland, pasture, or
plantation). Typical residents include rodent species such as deer mice, voles,
Botta’s pocket gopher, and house mice. Bird species that utilize pastures and
croplands for foraging and cover include short-eared owl (Asio flammeus) and
ringneck pheasant (Phasianus colchicus) (EIP, 1992).
Vernal pools typically receive an influx of wildlife species from neighboring
areas that take advantage of the water and plant resources (EIP, 1990). There are
many endemic species associated specifically with the pools (e.g., vernal pool
crustaceans). Their distribution is limited to the temporary aquatic environment
provided by the pool habitat (Reilly and Smith, 1990).
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A.4.1.3 Environmentally Sensitive Areas
Sensitive areas located around the Laguna include the valley foothill riparian,
freshwater emergent wetland, and valley oak woodland communities. All three
areas represent habitats that were once widely distributed throughout the state;
however, due to anthropogenic influences, these habitats are now considered rare.
A 4.1.4 Special Status Species
One federal endangered animal species, California tiger salamander (CTS) may
occupy the grassland and aquatic habitats surrounding the Delta Pond property.
The Delta Pond is within 1.2 miles of 22 ponds that could serve as breeding
habitat for CTS. Therefore, it is possible that CTS could migrate through or
occupy upland habitats on the Delta Pond property.
The irrigated agricultural land, annual grassland, and riparian vegetation
communities may also support rare plants and these plants may occur on the Delta
Pond property. There are 2 State and federal rare, threatened, or endangered and
1 CNPS List 1B plant species that may occur (Appendix J-3). The possibility that
some of these listed plants also occur on the Delta Pond property cannot be ruled
out.
There is 1 CNPS list 2, 3, or 4 plant species that may occur in the agricultural
fields, annual grassland, or wetland vegetation communities surrounding the
Delta Pond (Appendix J-3). The possibility that this species also occurs on the
Delta Pond property cannot be ruled out.
There are 4 California species of special concern or fully protected species that
are known to occur adjacent to or in the vicinity of the Delta pond: white-tailed
kite, loggerhead shrike, yellow-breasted chat, and tricolored blackbird. Another
nine California species of special concern may also occur in the area: osprey,
Cooper’s hawk, sharp-shinned hawk, ferruginous hawk, northern harrier, merlin,
prairie falcon, short-eared owl, and yellow warbler.
A.4.2 Russian River
The Russian River, 110 miles in length, drains 1,485 square miles of both Sonoma and
Mendocino Counties. The river and its estuaries provide resources for forty-six fish
species, of which twenty-seven are native. The principal tributaries that serve as a
spawning grounds for steelhead trout are Mark West Creek, Santa Rosa Creek, Dry
Creek, and Mayacama Creek. Due to high average water temperatures and the lack of
shelter in the form of vegetation, boulders, or undercut banks in the river, spawning
activity takes place only in the upper reaches of the Laguna and river tributaries (Merritt
Smith Consulting, 1995b).
Hydrology of the river is partially determined by rainfall and reservoir management
within the region. Flood events are common during winter and spring seasons, while
summer conditions cause periodic drying along certain areas of the river. Aquatic plant
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and animal species have adapted to these abrupt seasonal changes in flow and water level
through increased tolerance and reproductive timing (EIP, 1990).
A.4.2.1 Vegetative Communities
The Russian River has unique riparian communities characterized by woody
species near the source and estuarine species near the mouth. The source area
contains species typical of other riparian habitat within the project area.
According to EIP Associates (1990), vegetation is sparse along the river stem
compared to its tributaries. The riverbank, throughout the course of the river, can
influence the degree of vegetative diversity and the rate of transition into other
surrounding vegetative communities. A gradually sloping bank allows for more
emergent macrophytes to become established, while steep slopes tend to have
only woody vegetation. In the upper reaches of the river, the riparian community
increases in diversity due to a transition from the riparian community to a
woodland.
Typical riparian species include sedges, rushes, and tules, as well as larger woody
plants like cottonwood and willow. On either side of the river there are grassland
areas utilized for agricultural purposes. Runoff from these areas provides an
additional water source for the riparian community (EIP, 1990).
A.4.2.2 Wildlife
Wildlife in the river area varies from large terrestrial animals to small aquatic
invertebrates. Terrestrial animals include mule deer, otter, badger, and small
rodents. The Pacific harbor seal (Phoca vitulina) occurs frequently in the
estuarine area near the mouth of the river. Bird species found along the river
include osprey in the estuarine areas, golden eagle, and hawks, woodpeckers,
nuthatches (Sitta sp.), and flycatchers (Empidonax sp.) in riparian areas. The
occurrence of these species is dependent on the extent of habitat for foraging and
nesting available along the course of the river.
Fish species include anadromous and non-anadromous species. Each species uses
the river for habitat, feeding, and/or spawning. Native anadromous species
include steelhead trout (Oncorhynchus mykiss), king/chinook salmon
(Oncorhynchus tshawytscha), silver/coho salmon (O. kisutch), and Pacific
lamprey (Lampetra tridentatus). Native non-anadromous fish species include
minnows, perch, and sculpins. Non-native anadromous species include American
shad (Alosa sapidissima) and striped bass (Morone saxatilis).
River bottom dwellers range from gastropods to arthropods, all feeding on
detritus and other food sources. Snails, clams, and insect larvae utilize the
sediment for nutritional sources as well as protection from predators (Merritt
Smith Consulting, 1995a).

MAY 16, 2003

PARSONS

APPENDIX J.7-56

SANTA ROSA INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX J.7 - ECOLOGICAL RISK ASSESSMENT

A.4.2.3 Sensitive Areas
Sensitive areas of concern include both the riparian and aquatic communities
associated with the river below the proposed point of discharge. These limited
habitats provide unique resources for a variety of flora and fauna, which have
adapted to both the physical and chemical characteristics of the area. For
example, without emergent macrophytes, surface area for periphyton growth
would be reduced, causing a decrease in the food source for macroinvertebrates.
This bottom-up reaction would ultimately reduce populations of higher
vertebrates within the water column.
The estuary associated with the Russian River provides habitat for a variety of
invertebrates and vertebrates. Because of the high diversity and the decline of
available habitat, the associated estuary is considered a sensitive area.
A.4.2.4 Special Status Species
No threatened or endangered terrestrial animals are known to occupy the riparian
communities along the Russian River in this area. . Three threatened or
endangered fish species (steelhead, coho, and chinook) use the Russian River as a
migration corridor within the discharge area. One federal endangered plant
species, Sonoma alopecurus, may occur along the Russian River. One, CNPS
List 2 plant species, bristly sedge may occur along the Russian River and could be
impacted during construction of an outfall.
There are seven California species of special concern that may occupy riparian
and aquatic habitats along the Russian River in the discharge area: western pond
turtle, yellow-breasted chat, yellow warbler, Russian River tule perch, California
roach, hardhead, and river lamprey.
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SUMMARY
Fyke net studies in the Laguna de Santa Rosa system in 1991-1995 showed that steelhead
did not appear to be affected by passage through creeks containing reclaimed water
released by the Santa Rosa Subregional Reclamation System. Starting in 1993 these
studies included evaluation of the juvenile steelhead populations in the nursery areas
upstream in Santa Rosa Creek and Mark West Creek (in the Laguna system), and two
nearby reference streams, Maacama Creek and Green Valley Creek. These studies
indicated that conditions in the upstream habitat had a profound effect on juvenile
population size and the number of smolts making their way to sea. Fyke net sampling
was not continued after 1995, but the juvenile density sampling program has continued
each year since. Beginning in 2000 three creeks in the Alexander Valley (Gird, Miller,
and Sausal Creeks) were added to the sampling program. Local populations of coho,
chinook, and steelhead have been listed as threatened by the National Marine Fisheries
Service, and coho as endangered by the State of California.
Index zones (a particular reach or portion of stream that is periodically surveyed to track
seasonal, year-to-year, or other types of habitat and fish population change) were
established in each creek and representative habitat units in each index zone have been
sampled with seines twice each summer from 1993 through 2002. The ten-year sampling
program has included wet, dry and normal rainfall years. Qualitative field observations
in sampled units showed a net deposition of sand and gravel in many cases such that
pools became shallower and provided less habitat for larger juveniles.
In general, index zones higher in each watershed had higher juvenile density, more
reliable recruitment of young-of-the-year (YOY) fish, better over-summer survivorship,
and slower growth of YOY fish (the latter probably due to colder water temperatures).
Successful spawning and recruitment of steelhead juveniles occurred in upper and middle
index zones of Santa Rosa Creek and Mark West Creek in each of the ten years studied,
including three very dry years. These creeks have more perennial flow, and agricultural
diversions of water, though not quantified, seem to have a smaller impact on streamflow
than in some of the other creeks. In Maacama Creek water diversions detract
significantly from the suitability of habitat for juvenile salmonids. In the upper index
zone successful recruitment of steelhead juveniles occurred in all but the two driest years,
while in the middle and lower zones the salmonid juveniles fared less well. Steelhead
recruitment in Green Valley Creek appears sustainable, although it is a very small stream
and survivorship of juveniles is poor in very dry years. Less information is available for
Gird, Miller and Sausal Creeks. Gird Creek appears to have a reliable flow in summer,
but recruitment of steelhead juveniles appears to have occurred in only two of the three
years studied. In Miller Creek steelhead recruitment occurred in two of the three years
studied, but survivorship was poor in the dry years (2001 and 2002). Sausal creek
steelhead also showed poor oversummer survivorship.
Regression analysis of data collected in this study showed that over-summer steelhead
survivorship in nursery streams could not be predicted by total rainfall the previous
winter, but was related to rainfall the previous spring.
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Coho salmon probably originally populated all the study streams, but was found only in
Green Valley Creek, and the population there may be precarious. Wild coho in two of
the three year classes appeared to be extinct, but evidently has been replaced by a smaller
breeding population of hatchery strays. Maacama Creek coho populations were present
at our study sites in 1993-1994, but have not been found since. A few juveniles were
found in Mark West Creek in 2001, but 2001 was a very dry year and summer
survivorship was poor.
In addition to steelhead and coho salmon juveniles, a variety of other aquatic species
were found, including several which are state or federally-listed or species of special
concern.
The two factors in addition to spring rainfall which appear to have been most prominent
in adversely affecting survivorship of juvenile steelhead and coho in the rearing areas are:
1) decreasing pool depth from sediment deposition, and 2) loss of summer habitat due to
water diversions.

INTRODUCTION
Project Background
The passage of adult salmonids through the Laguna de Santa Rosa system to their
spawning grounds in Santa Rosa Creek and Mark West Creek was monitored by fyke
netting conducted during the winters of 1990-91, 1991-92, and 1992-93 to evaluate
potential effects of reclaimed water discharged to Santa Rosa Creek by the Santa Rosa
Subregional Reclamation System. In 1993, when the City of Santa Rosa initiated the
preparation of an EIR and EIS to evaluate alternatives for the management of reclaimed
water up to an average dry weather flow of 21.34 million gallons per day, the
Anadromous Fish Migration Study Program was expanded just prior to the 1993-94
spawning season to include not only fyke netting of upstream-migrating salmonids, but
also of downstream-migrating adults and juveniles. In addition, surveys of habitat quality
and number of juvenile salmonids in representative reaches ("index zones") of each
watershed where reproduction occurs were included. A report produced following the
1993-94 study (MSC 1995) provided a synthesis of the studies completed to date,
detailed descriptions of the study strategy and methodology, and a description of
salmonid life histories in California. The expanded program was conducted in the 199495 season as well, and the collective results through fall 1995 were reported in MSC
1996.
The overall conclusion after five years of intensive study was that the discharge of
reclaimed water during the wet season into the migration corridor for salmonids using the
Laguna system had no measurable impact on salmonid migration or population size.
Steelhead (Onchorhynchus mykiss) and coho salmon (O. kisutch) spend one or more
years in freshwater (coho: one year; steelhead: one to three or more years, most two
years). Habitat conditions faced by juveniles rearing upstream in the watersheds is a far
more important factor affecting juvenile population size and the number of smolts
making their way to sea than discharges or other factors affecting lower reaches of the
watersheds. Surveys of spawning and rearing habitat indicated that each of the study
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streams has suffered loss of salmonid habitat, which is typical of small streams
throughout the western United States. Water diversions by agricultural and other users
appeared to have severe impacts in dry years (e.g., 1994, 2001, 2002) on juvenile
salmonid survival in the upper reach of Mark West Creek, and in all reaches of Maacama
Creek,, whereas the water supply in upper Santa Rosa Creek is relatively stable because
of low-intensity land development and the protection provided by Hood Mountain
Regional Park. In stream reaches most affected by summer water diversions (upper Mark
West, upper, middle, and lower Maacama) most of the juvenile steelhead present in July
1994 had disappeared (presumably died) by October 1994. In stream reaches less
affected by water diversions (upper and middle Santa Rosa Creek and middle Mark West
Creek), summer mortality was less severe, with the result that mean abundance in these
areas was about the same in fall 1994 as it had been in fall 1993.
The Present Study
Following completion of the work reported in MSC 1996, the fyke-netting portion of the
study was discontinued. However, the City of Santa Rosa decided to continue the
summer habitat and juvenile density monitoring begun in 1993, because this part of the
study program adds information to the overall picture of the health and viability of the
salmonid runs in the Laguna and other watersheds, and helps elucidate real threats to the
continued viability of these spawning runs. The listing by the National Marine Fisheries
Service (NMFS) of coho (1996), steelhead (1997), and chinook (1999) Evolutionarily
Significant Units (ESU’s) including populations spawning in the Russian River
watershed provided additional impetus for continuing the monitoring program.
Juvenile density monitoring has been conducted twice each summer (late June-July and
October) since 1996 in the same habitat units in the same index zones originally
described in Santa Rosa, Mark West, Maacama, and Green Valley Creeks (MSC 1995),
providing a ten-year continuous data set for those sites. Additionally, beginning in 2000,
three index zones, one each in three streams in the Alexander Valley region (Sausal
Creek, Gird Creek, and Miller Creek) have been added to the monitoring program. These
new sites were added to provide information in portions of the Incremental Recycled
Water Management Program study area.
This report presents the results of the habitat and juvenile density monitoring conducted
for the years 1996 through 2002, and a synthesis of the entire data set, from 1993 through
2002.

METHODS
Habitat Characterization
In each of the original principal study streams (Santa Rosa Creek, Mark West Creek, and
Maacama Creek), index zones were established for periodic surveys of habitat condition
and juvenile density. An index zone is a particular reach or portion of stream that is
surveyed in some way and then re-surveyed periodically in the same manner, as a means
of documenting seasonal, year-to-year, or other types of change. After making habitat
observations in most reaches of all study area streams, the index zones were selected to
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be representative of the larger system. Each stream was divided into upper, middle, and
lower reaches, based on elevation and distance from the Russian River (Table 1), and an
index zone was selected for surveys within each reach. One index zone was also
established in Green Valley Creek, which supports small runs of steelhead and coho.
Index zones in Sausal Creek, Gird Creek, and Miller Creek were added to the study in
2000. Figure 1 shows the study area and locations of the index zones.

Table 1. Habitat and Juvenile Density Index Zones
Creek

Reach

Upper
Middle
Lower
Upper
Mark West Creek Middle
Lower
Upper
Maacama Creek
Middle
Lower
Upper
Green Valley Creek Middle
Lower
Upper
Middle
Gird Creek
Lower
Upper
Middle
Miller Creek
Lower
Upper
Middle
Sausal Creek
Lower
Santa Rosa Creek

1
2

Elevation

Location

1

(ft)
600-640
310-320
60-80
600-640
400-440
50-60
500-520
200-240
140-160
150-1802
280-400
280-350
220-280

Cougar Lane
Fish ladder to Hwy 12 Bridge
Delta Pond to Fulton Rd.
Alpine Rd. to St. Helena Rd.
Downstream from MWC Lodge
River Rd. Bridge to Cunningham ranch
Hwy 128 Bridge to Peter Michael Winery
Downstream from Camp Maacama, along 128
Chalk Hill Road
[none]
Allen Ranch
[none]
[none]
East of Geysers Road
[none]
[none]
Hambrecht Winery
[none]
[none]
Hafner Winery
[none]

feet above sea level
stream lower in Russian River Watershed; distance from river corresponds to middle reaches of other streams

In the initial surveys (October-November 1993), the entire length of each index zone was
surveyed by a team of two people. The stream habitat was classified by the habitat unit
approach (Bisson, et al 1982, Hankin 1986), in which a unit is defined as a continuous
portion of the stream of variable length, within which only one habitat type is present or
is dominant. Details of the survey rationale and the methods used in this study are
provided in a previous report (MSC 1995).
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Figure 1.

Map of study area in Sonoma County showing juvenile density index zones.
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Juvenile Abundance Surveys
Fish were sampled in selected units within each index zone by repeated passes through
the unit with a beach seine of appropriate length for the unit. How the units were selected
and how the sampling was conducted are explained in detail in MSC (1995). Captured
fish were kept alive in aerated buckets and live cars during the sampling process, then
released into the unit after sampling was completed. All fish and other aquatic
vertebrates were identified to species, and the salmonids (steelhead or coho) were also
anesthetized, measured (fork length), and examined for general condition. The same
units were sampled in each survey. Comparison of the numbers and sizes of fish in each
unit near the beginning (June-July) and end (October-November) of the summer dry
period allows estimation of percent survival over this critical time period, as well as
inferences regarding spawning success and juvenile growth rate.

RESULTS
Salmonid Habitat In Study Streams
General Description Of Habitat In Index Zones
General descriptions of habitat in each index zone of the four principal streams first
surveyed in 1993 (Santa Rosa Creek, Mark West Creek, Maacama Creek, and Green
Valley Creek) were provided in MSC (1995), and are repeated below, followed by
descriptions of the index zones in Miller, Gird, and Sausal Creeks, added to the study in
2000. The relative suitability of each habitat unit in each index zone for salmonid
spawning and rearing, and analysis of differences among streams and stream reaches
through the 1993-94 study year were provided in MSC (1995).
Santa Rosa Creek
The lower reach of Santa Rosa Creek (from downtown Santa Rosa to the confluence with
the Laguna de Santa Rosa) is aptly described on topographic maps as the "Santa Rosa
Flood Control Channel." The entire reach is confined to a nearly straight artificial
channel with banks that are composed of either concrete, rip-rap, or earth. At high flood
flows, water fills (and sometimes overflows) the banks, and the rushing water, loaded
with sediment and large man-made debris of every description, scours the streambed and
demolishes most of the young riparian and emergent vegetation that recolonizes the
relatively featureless, sandy channel bottom during low-flow intervals. As a result,
mature riparian vegetation consists of only a few cottonwoods and willows downstream
from Willowside Road, and most of the reach is exposed to full sun. There is little habitat
diversity, the water becomes very warm in the summer (over 30° C), and the general
nature of the reach has more similarity to a warm-water slough or pond than to a coastal
stream.
Habitat in the middle and upper reaches of Santa Rosa Creek is in much better condition
than in the lower reach. Although the middle reach along Montgomery Drive and up to
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the Highway 12 bridge has houses along both sides, there is still dense riparian vegetation
providing shade and overhanging and/or instream shelter for fish. The streambed is in a
relatively natural state, with boulders, bedrock, cobble, and some gravel suitable for
spawning. There is more embeddedness, i.e., fine sediments among the larger particles,
than would be expected in a pristine stream of similar size, but not as much as in the
other study streams, nor so much as to prevent successful spawning. Downed trees,
rootwads, and cutbanks contribute significantly to instream shelter for juvenile
salmonids.
Upper Santa Rosa Creek, from the valley floor up into Hood Mountain Regional Park, is
structurally similar to the middle reach, except that there are steeper portions including
long cataracts and vertical bedrock walls. Very few houses are near the stream, and the
Regional Park status protects much of the drainage from development, diversions, or
logging. Embeddedness of the streambed is moderate, and similar to that in the middle
reach, and may be related to erosion resulting from a cattle operation north of the
Regional Park (Fawcett, personal observation).
Mark West Creek
Lower Mark West Creek, from the River Road Crossing downstream to the Laguna, is an
unbroken deep glide, similar to some of the long glides in lower Santa Rosa Creek, but,
unlike lower Santa Rosa Creek, lower Mark West Creek is mostly shaded by a mature
tree canopy. Upstream, from the River Road crossing to U.S. 101, most of the stream is
also deeply shaded by large trees, with the result that summer water temperature maxima
never approach those reached in lower Santa Rosa Creek. Lower Mark West Creek has
also been subjected to re-routing and other modification in historical times, but the
present course and condition of this reach is much more similar to that of a natural stream
than either lower Santa Rosa Creek, Lower Maacama Creek, or lower Green Valley
Creek. The streambed includes bedrock, boulders, and cobble, but is dominated by gravel
and sand. The streambed is moderately embedded, but several areas of gravel that appear
suitable for salmonid spawning occur between Slusser Road and the freeway. Instream
shelter is enhanced by rootwads, downed trees, cutbanks, and riparian vines hanging in
the water.
Middle Mark West Creek, the reach that runs through the redwoods along Mark West
Springs Road below the Mark West Springs Lodge, appears to be in a relatively natural
state, except that embeddedness is higher than would be expected in a pristine stream,
and the reach (at least that within the index zone) has few deep pools. However, many of
the existing pools have instream shelter provided by rootwads and large boulders. The
reach is well shaded by alder, willow, and redwood trees, and in general, appears to
provide fairly good habitat for juvenile salmonids. There are few homes or other
developments near this portion of the stream, and no extensive water diversions.
The index zone designated for Upper Mark West Creek is part of the reach alongside
Calistoga Road between Alpine Road and St. Helena Road. The stream in this reach is
greatly influenced by agricultural water diversions further upstream. When the stream is
flowing in this reach, it provides structurally complete habitat for juvenile salmonids,
including a rocky streambed, diverse riffles, pools, and glides, dense riparian cover,
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rootwads, cutbanks, and downed trees. Embeddedness is similar to that in the middle
reach of Mark West Creek. However, in late spring and summer, dewatering by upstream
water users causes the stream to become intermittent, and the surviving fish are
concentrated in a few isolated pools. According to some local residents, this has
happened every summer in recent years, and is often manifested at the Alpine Road
crossing as stream flowing one day, then completely dry for several days, then flowing
again as water users adjust their diversions throughout the dry season.
Undoubtedly, many fish are stranded in parts of the stream as it goes dry and are either
asphyxiated or become easy prey for wading birds and other predators. Drying also kills
most of the aquatic invertebrates needed for food by juvenile salmonids, so that each time
the stream is finally re-wetted in the fall, fish food is probably in short supply for several
more months until invertebrate populations increase again.
Maacama Creek
The lower index zone of Maacama Creek is part of the reach between the mouth at the
Russian River and the Chalk Hill Road Bridge near Young Road.. Mature riparian cover
(cottonwood, alder, and willow trees) occurs along the banks of the wide flood channel in
this reach, but much of the streambed at normal stages of flow is exposed to the sun most
of the year, as the stream meanders along the wide channel. Where the present streambed
approaches one or the other of the other banks, shade, rootwads, and cutbanks provide
cover for salmonids, but where the streambed passes near the center of the wide channel,
riparian cover is less abundant. The substrate throughout most of the index zone is gravel
and cobble, and many areas appear suitable for spawning. However, both this reach and
the middle reach of Maacama Creek are adversely affected by water diversions during
the dry season.
The middle zone of Maacama Creek, which parallels Highway 128, appears to be better
salmonid habitat than the lower reach, with more abundant riparian and emergent
vegetation, greater diversity of pool and riffle types, and more boulders, rootwads, and
cutbanks. However, much of this reach was completely dry in summer 1994, and one
water user was observed in August pumping water from a large pit he had dug in the
middle of the dry streambed (Fawcett, personal observation). During the July survey a
large portion of the index zone appeared to have been dry earlier, and then re-wetted prior
to the survey, even though there was no precipitation during the summer. (This scenario
was suggested by the presence of white, decaying algae on the bottom, the absence of
live fish or invertebrates, and accumulations of shriveled, rotting threespine sticklebacks
in depressions in the streambed--sticklebacks are highly tolerant of environmental
extremes, and the depressions would have been the last bits to go dry). During the
October 1994 surveys, much of this reach was still dry, and most of the rest appeared to
have again been only recently re-wetted (the lower reach was still completely dry at this
time).
Upper Maacama Creek is represented in this study by Redwood Creek where it crosses
Highway 128 in Knight's Valley. Redwood Creek is one of the major tributaries of
Maacama Creek, but not necessarily the best one for salmonids. Other tributaries that
may have salmonid populations include McDonnell Creek, Ingalls Creek, Bear Creek,
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and Briggs Creek, but none of these were accessible to the study team. Redwood Creek
upstream from Highway 128 is similar in size and in other respects to upper Mark West
Creek and upper Santa Rosa Creek, but is somewhat steeper, has more abundant boulders
and cobble, and generally cleaner (less silty), less embedded substrate. The stream is
heavily shaded by dense, overhanging riparian cover of alder, cottonwood, and willow
trees.
Green Valley Creek
Green Valley Creek drains part of the eastern slope of the mountains just west of Graton,
and then, after being joined by Atascadero Creek, flows north to enter the Russian River
near Rio Dell. The lower reach of Green Valley Creek, downstream from the confluence
of Atascadero Creek, is heavily laden with silt, to the extent that whatever rock and
gravel comprised the original streambed is completely buried. Although some shelter for
salmonids is provided by overhanging blackberries and other vegetation and by rootwads
and woody debris in the water, the habitat is generally very poor and different from the
other study streams, so it was decided not to do any surveys in this reach. The upper
reach of Green Valley Creek, i.e., everything above about 300-foot elevation, appears to
be too small and ephemeral to support salmonids (the upper reach was dry when first
examined in Fall 1993), and so was also not surveyed. However, habitat in the main
portion of the creek lying within Green Valley (this portion is the equivalent of the
middle reaches of the other study streams) is suitable for salmonids and was surveyed in
the vicinity of the Fred Allen property.
Green Valley Creek in its middle reach flows through a narrow, steep-sided channel that
is heavily populated with riparian trees and shrubs, which form a nearly complete canopy
over most of the reach. Parts of the reach include large bedrock formations through which
the stream plunges in a series of cataracts and pools. The bedrock ledges, rootwads of
large trees, and woody debris provide instream shelter for fish, partially offsetting the
paucity of boulders, cobble, or gravel on the surface of the streambed. The streambed
contains a lot of silt, although not as much as in the lower reach. Excessive silt probably
limits the production of invertebrate prey for fish, and may thereby limit the stream's
carrying capacity for salmonids. A shortage of suitable spawning areas could also limit
fish production in this stream.
Miller Creek
The mainstem of Miller Creek flows east to west for most of its length, turning south to
join the Russian River just east of Geyserville (Fig. 1). Headwater areas are as high as
1800 ft. elevation; our index zone ranges from 280 ft. to about 350 ft. The index zone
includes about 1500 linear feet of the mainstem adjacent to the Hambrecht Winery (units
M-1 to M-3) and 2000 linear feet of an unnamed tributary (the first major tributary
upstream of the Russian River confluence, units H-1 to H-7). The mainstem in the index
zone has some well-shaded areas and other areas fully exposed to the sun. Pools in the
sunny areas (M-3 and most of M-2) produce thick masses of green algae, and surface
flow has been intermittent in this reach by late June in each of the three years it has been
studied. All of the mainstem units went dry in 2001. The streambed is mostly sand and
gravel, with boulders and bedrock in riffles.
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The habitat units in the tributary to Miller Creek are shaded by a mature canopy of white
alder, California bay laurel, California buckeye, interior live oak, and bigleaf maple trees.
The streambed is mostly sand and gravel, with cobble and boulders in riffles, and bedrock
and boulders associated with pools. Woody debris, rootwads, and ledges beneath
boulders and bedrock outcrops provide instream shelter for fish, along with clumps of
torrent sedge (in sunny areas).
Sausal Creek
Sausal Creek originates from several tributaries at elevations up to 3000 ft. in remote
areas of the Mayacamas Mountains (Fig. 1). Beginning at about 320 ft. elevation, the
mainstem descends through a narrow canyon below Pine Flat Road, emerging into the
Alexander Valley at about 210 ft., where it is crossed by Pine Flat Road. Our index zone
begins at about 220 ft., alongside the Hafner Winery just west of Pine Flat Road, and
extends about 2500 linear feet upstream (past the Deer Creek confluence) to about 280 ft.
elevation. From the Pine Flat Road bridge up to where the creek enters the canyon just
below Deer Creek, Sausal Creek is similar to lower or middle Maacama Creek, having
fairly good riparian cover on one side of the stream or the other, but the active channel is
fully exposed to the sun near the opposite bank. Pools and glides in this area have had
dense growths of green algae in the sunny areas by June, and surface flow was
intermittent by July in the years 2000-2002. This lower area (units L1-L5) was first
sampled in June 2001, and all except unit 5 were dry at that time (the summer of 2001
was reported to be part of the driest water year in this region since the mid-seventies).
The streambed in the lower reach is mainly composed of gravel, sand, and silt, and
patches of cobble or boulders have a relatively high degree of embeddedness (i.e.,
interstitial spaces available for insect production, sheltering fish, and other functions
beneath the cobble and boulders are greatly reduced by fine sediment, relative to a stream
less affected by fine sediment deposition).
From the Deer Creek confluence upstream to the end of the index zone, Sausal Creek has
a steeper gradient than the lower area, allowing development of a variety of habitats such
as plunge pools, cataracts, and riffles. Also, the riparian canopy is well developed, so
that most of the stream is shaded. The aquatic insect fauna is similar to a typical "trout"
stream, with stonefly, mayfly, and caddisfly nymphs and larvae well represented. In each
of the years studied (2000-2001), surface flow in this upper area has continued
throughout the summer. Although our index zone in Sausal Creek is one continuous
reach with little change in elevation, the lower part (units L1-L5) is functionally
equivalent to what we refer to as the lower reaches in our other study streams, and the
upper units (1-7) are equivalent to middle reaches.
Gird Creek
Gird Creek is a small perennial stream (watershed less than half the size of Sausal Creek's
watershed) joining the Russian River about three miles upstream of the confluence of
Sausal Creek and the Russian River (Fig. 1). Gird Creek's headwaters are at about 1200
ft. elevation, and our index zone is a reach approximately 2500 ft. long, extending from
280 ft. elevation to 400 ft., just east of Geysers Road. The stream is well shaded by a
mature riparian canopy. The active channel has a variety of riffles, shallow glides, and
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plunge pools created by large boulders and bedrock outcrops. The streambed has a high
degree of embeddedness resulting from past and ongoing erosion caused by landslides
and cattle grazing in the stream corridor, and by erosion resulting from a brush fire which
occurred in 1999 (J. Miller, personal communication) in a steep area adjacent to Geysers
Road. Despite the stream's small size, only one of our units was found to be dry in
October 2001, whereas many units went dry in the same year in larger study streams,
including Maacama Creek, Sausal Creek, Miller Creek, and Green Valley Creek.
Physical changes to sampled habitat units during the 10-year study.
The analysis of habitat and juvenile abundance results through the 1993-1994 study years
showed that there was no relationship between traditional parameters of habitat suitability
(e.g., pool-riffle ratios, substrate texture, and pool depth) and juvenile salmonid
abundance at any given time; recent local history (e.g., amount of rainfall, water
diversions, spawning success) was far more important. Because of this finding, in
subsequent surveys the major emphasis was placed on counting and measuring the fish,
with only general notes made on apparent physical changes in the sampled habitat units.
However, the field notes provide a general history of physical changes to the sampled
units of the ten-year period of study.
A general overview of field notes on physical changes to habitat units is given for each of
the four principal study streams in Tables 2 through 5. For each index zone, a summary
is made of erosion/deposition, structural changes, and episodic events, and an estimate is
made of net changes to habitat suitability for salmonids. Many of the sampled units
became shallower over time, thereby becoming less suitable for salmonid rearing,
particularly for fish older than young-of-the-year (larger fish generally need deeper
habitat than smaller fish). In a few cases, index zones showed little change. In no case
was there an overall physical habitat improvement during the study period. Although
changes to the physical makeup of the fished units undoubtedly has an effect on the
success of salmonid juveniles, it is apparent that the amount of water in the unit remains
the paramount factor in summer survivorship in the study streams.
Following is a short description of physical changes to habitat in each creek and zone.
Santa Rosa Creek (Table 2). In the upper index zone of Santa Rosa Creek, most units
became shallower due to gravel deposition beginning in 1995. Episodic events included
an influx of fine clay in summer 1997 (also noted in the middle zone), and an automobile
crash which resulted in a minor input of oil in summer 2001. Some erosion deepened
units in 2000 and 2002, but overall most units became shallower and less complex, and
less suitable for juveniles older than young-of-the-year.
There was little overall change in the habitat in the middle and lower index zones in
Santa Rosa Creek. The lower zone in Santa Rosa Creek does not contain suitable
salmonid habitat, and this zone was not sampled in 2002.
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Table 2. Santa Rosa Creek habitat alteration summary, 19932001
Erosion/Deposition

Structural Changes

Most units shallower due
to sand & gravel
deposition beginning in
1995. Some erosion in
2000 and 2002, but
overall a net increase in
deposited sediment

Loss of riffle #2 due to
gravel deposition.

Episodic Events

Net Suitability
Change

Upper Index Zone
Fine clay deposited in
summer 1997.
Oil from automobile
crash summer 2001.

Most units shallower and
less complex. Reduced
suitability for older
(>0+) salmonids.

Middle Index Zone
Some sand and gravel
deposition in 1995, but
most units similar
throughout study period.

Units 1 and 2 merged due
to scouring during 1998.
Unit 19 obliterated in
2002.

Little net change.

Major changes in
meander patterns and
habitat unit
configurations most
years.
Gradual increase in
summer growth of plants
(primarily filamentous
algae and water
primrose).

Fine clay deposited in
pool units, summer 1997.

Some loss of complexity,
but little overall change.

Lower Index Zone
Area under concrete
bridge near Delta Pond
occluded by gravel,
beginning in 1996.
Except for partial flow in
1998, bridge has been
effectively a weir
impounding upstream
area.

Little overall change
(zone remains unsuitable
for salmonids).

Mark West Creek (Table 2). In the upper index zone of Mark West Creek there was little
overall net change in habitat suitability, although some smaller units were further reduced
in size by accumulation of cobble until 2000. The large pool 8—formerly an important
habitat for older (> 0+) juveniles—was much shallower in 2002, and contained few
steelhead, and these were mostly YOY fish. In the middle index zone there was both a
loss of complexity and a reduction in depth due to sand and gravel deposition. This did
not change the suitability much for young-of-the-year steelhead, but probably reduced
suitability for older juveniles. Similarly, in the lower index zone most units became
shallower and less complex. Some habitat units were scoured deeper in the last 3 years,
but in many cases their suitability for salmonids was not increased much because
concomitant scour of riparian vegetation left them with less shade.
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Table 3. Mark West Creek habitat alteration summary, 19932001
Erosion/Deposition

Structural Changes

Some sand and gravel
deposition in 1995, but
overall little net change.
Winter scouring most
years is adequate to
prevent embeddedness.

Units 5-6-7 smaller due
to accumulation of cobble
until 2000, when pool 77A enlarged and
deepened. Large pool 8
much shallower after
2002.

Episodic Events

Net Suitability
Change

Upper Index Zone
Uprooting of large tree in
pool 7-7A, 2000. Large
pool 8

Little net change in most
units. Loss of habitat for
older fish in pool 8.

Middle Index Zone
Most units shallower due
to sand and gravel
deposition, beginning in
1995. Net erosion from
some units, 1999.

Units 20-21-22 merged
into a continuous glide,
beginning in 1997.

Some deposition in larger
pools in 1996, and in
most units 1997-1998.
Some scour 1999-2002.

Units 32-33-34 merged
into a continuous glide,
2001. Net removal of
woody debris and scour
of riparian vegetation,
1999-2002.

Large tree trunk gone
from unit 20, 2002.

Some loss of complexity,
but little overall change
in suitability for O+
salmonids. Reduced
suitability for older fish.

Lower Index Zone
Most units shallower and
less complex, or if
deeper, now with less
cover due to loss of
riparian canopy.

Maacama Creek (Table 4). In the upper index unit of Maacama Creek there was
significant deposition of sand and gravel to deeper units, with major loss of habitat for
older juveniles. Habitat for YOY fish in riffle units probably improved in 2001-2002 due
to growth of streamside willows. Episodic events included short-term impacts of
streamside landscaping.
In the middle index zone there was little net change in habitat suitability for salmonids,
although in some years habitat units were modified due to changes in stream meander
patterns. In the lower index zone, major changes occurred in stream meander patterns
occurred in most years, usually with a net loss of suitable units for salmonids juveniles.
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Table 4. Maacama Creek habitat alteration summary, 1993-2001
Erosion/Deposition

Structural Changes

Episodic Events

Net Suitability
Change

Upper Index Zone
Deposition of sand and
gravel to some units,
beginning in 1995.
Significant deposition to
most units, 1997. Some
deepening due to erosion,
2002.

Deep part of unit 3L
converted to a shallow
riffle, 1997. Large pool 3
filled, reduced to a
riffle/glide, 1997. Units
1, 3 shadier in 2001-2002
as riparian willows grow.

Net deposition of sand
and gravel, 1997 and
2000-2002. Some
erosion, 1998.

Changes to meander
patterns and habitat units,
some years.

Removal of trash and
woody debris from pool
4L, 1997. Sawdust in
lower units, 1997.
Temporary turbidity due
to repairs of eroding
stream bank, 1999.

Major loss of habitat for
older (>0+) salmonids
due to filling in of deeper
units.

Middle Index Zone
Little net change

Lower Index Zone
Net deposition of sand
and gravel, 1995-1997.

Major changes in
meander patterns and
habitat units, most years.

Net loss of suitable units.

Green Valley Creek (Table 5). In Green Valley Creek a net deposition of sand and gravel
to deeper units took place, which reduced suitability for juveniles older than young-ofthe-year. “Instream habitat improvement” structures were installed in two pools in 2000,
without our knowledge..

Table 5. Green Valley Creek habitat alteration summary, 19932001
Erosion/Deposition

Structural Changes

Net deposition of sand
and gravel, 1995-1996,
and 2002. Some erosion,
1997.

“Stream improvement”
structures (stump
w/rootwad in pool 15,
“digger log” in pool 17)
bolted to substrate, 2000.

Episodic Events

Net Suitability
Change

Middle Index Zone
Some units shallower,
and less suitable for older
(>0+) salmonids.

Summary Of Steelhead Catch, Survivorship, And Summer Growth
Our streams are relatively small, and in most summers flow in riffle units is low enough
so that there is little likelihood of migration of individual salmonid juveniles between
habitat units (e.g., pools separated by riffles). We have assumed that no summer
migration of salmonids occurs between index zones, and that the same individuals are
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sampled in both summer and fall surveys. In many cases, pools are completely isolated
by dry streambed throughout most of the summer months. Comparison of fall to summer
catches therefore represents an estimate of summer survivorship within the index zone,
and comparison of fall to summer lengths of young-of-the-year fish represents growth of
fish within that zone. However, in the two seasons following the two wettest winters
during the study period (1995 and 1998) the assumption of no migration does not appear
to have been satisfied. In several instances during those two years more fish were caught
in fall than in summer surveys, and in others “survivorship” percentages were
anomalously high in comparison to other years. This suggests that migration of fish into
the index zones had taken place during those summers, and for this reason data from
1995 and 1998 have not been included in survivorship and growth summaries in figures
and tables in this report. Rainfall in the study area and its relationship to salmonid
recruitment and survivorship is discussed in Relationship Of Catch And Survivorship To
Winter Rainfall section below.
Santa Rosa Creek
A 10-year summary of the steelhead data collected in Santa Rosa Creek is given in Table
6, which shows the summer and fall abundance for each year as the number of fish per
habitat unit, averaged for each index zone. The abundance data is also shown in Figure
2. Also shown in the table are the summer-to-fall survivorship (percent), and calculated
young-of-the-year (YOY) growth (mm/day) for each index zone.
Table 6. Santa Rosa Creek: Summary of summer and fall steelhead abundance (fish
per habitat unit), oversummer survivorship (percent), and summer growth of youngof-the-year fish (mm/day), 1993-2002.
Upper Zone
(Cougar Lane)
Year

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
Mean1
SD1
CV1

26.2
22.7
22.3
56.6
38.3
54.3
63.8
46.0
71.0
44.6
18.2
40.9

11.1
12.3
21.3
18.7
13.0
34.8
30.3
36.0
21.8
22.0
22.1
9.0
40.8

46.9
93.7
83.9
23.0
90.9
55.8
56.4
47.4
31.0
49.2
19.7
40.0

1

Middle Zone
(Melitta Road)
YOY
mm/
Day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

0.081
0.109
0.066
0.142
0.058
0.094
0.107
0.110
0.137
0.105
0.028
26.4

30.1
24.9
26.0
23.0
2.6
10.6
43.7
20.3
26.4
23.1
11.6
50.4

7.3
3.9
12.9
13.6
3.0
7.9
7.7
10.6
3.9
12.0
8.3
3.9
47.0

13.0
51.7
52.3
13.0
303.8
72.6
24.3
19.2
45.5
34.3
22.9
66.9

growth

Lower Zone
(Willowside)
YOY
mm/
Day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

0.030
0.137
0.157
0.156
0.154
0.211
0.129
0.092
0.105
0.126
0.058
45.8

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-

0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-

-

growth

YOY
growth

mm/
day

-

Survivorship and growth means do not include data from 1995 or 1998 collections.

Considering first the upper index zone, steelhead were found in both spring and fall
surveys every year sampled, indicating that the native runs ascend the creek and
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successfully reproduce following dry as well as wet winters. Furthermore, sizable
numbers of the young fish survive through the summer. The number of steelhead in the
summer counts varied between 20 and 70 fish per habitat unit. Over-summer
survivorship of steelhead (all sizes) ranged from 23 to 84 percent, and averaged 49
percent (Figure 3). The 1995 and 1998 collections were not included in these analyses,
for reasons stated above. The coefficient of variation (CV, which is the standard
deviation expressed as a percentage of the mean) between years of summer counts, fall
counts, and survivorship, were all about 40%. In comparison to several other creeks and
zones studied (as will be seen), the upper index zone in Santa Rosa Creek supports a
healthy steelhead population which shows relatively low variability from year to year.
The method of estimating the fraction of the sampled fish which belong to the YOY (age
0+) cohort, and their summer growth, is the length-frequency diagram, examples of
which are shown in Figure 4. Such diagrams are included for each survey and index zone
for each creek and year, in the appendices. In a healthy population the YOY generation
are the most numerous. There is usually minimal or no overlap in length between YOY
fish and fish a year old (age 1+). The upper panel of Figure 4 shows that in the upper
zone of Santa Rosa Creek in summer, 1994 the sampled fish consisted of 126 individuals
between 35 and 80 mm in length (the 0+ cohort), and 31 larger (and older) fish. Of the
larger fish, the 90 to 130 mm group probably represents fish one year old (1+ cohort), and
the 165-170 mm group fish 2 years old. Determining the age of older fish by length
alone is less certain than for YOY fish because of individual variation in growth rate.
(Ordinarily another means such as analysis of growth rings on scales is used to age older
fish). The mean length of the 126 YOY fish in summer was 55.7 mm.
The lower panel of Figure 4 shows the fish caught in the same index zone in fall 1994.
The YOY cohort now consists of only 46 individuals, and their mean length is 63.5 mm.
The increase in mean length (growth) for the 96-day interval between surveys is 7.8 mm,
or 0.081 mm/day (numbers and calculations given in Appendix 2). In this example oversummer mortality was virtually limited to YOY fish, but in other years and zones this
was not always or usually the case.
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Figure 2. Santa Rosa Creek: Steelhead per habitat unit in summer and fall surveys by year.
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Figure 3. Summary of Steelhead Summer Survivorship (upper panel) and young-of-the-year
steelhead growth (lower panel). Data for the years 1995 and 1998 are not included in
these plots because steelhead migrations between habitat units in those years could not be
ruled out due to high summer streamflows.
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Figure 4. Length-frequency of steelhead captured in summer and fall surveys in the upper index
zone of Santa Rosa Creek, illustrating the method of estimating the fraction of the
sampled fish which are young-of-the-year (Age 0+).

A summary of the fraction of the catch which consisted of older (age >0+) fish in Santa
Rosa Creek in summer and fall for each of the ten years (Figure 5) shows that in most
years in the upper index zone about 10 to 20 percent of the population was older fish.
The proportion of older fish in most years was roughly similar in summer and fall
surveys, indicating that summer mortality was usually not size-dependent.
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Figure 5. Santa Rosa Creek: Percentage of steelhead one year old or older in catches from the
upper index zone (upper panel), middle index zone (middle panel), and lower index zone
(lower panel), by year.
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The persistent numerical dominance of the YOY cohort in the upper Santa Rosa Creek
index zone is an indication that the steelhead population there is stable. An increase in
the proportion of older fish between summer and fall surveys occurred in 1994 (as
mentioned above), 1997, and to a lesser extent, in 2001, indicating that in those years
over-summer mortality affected YOY fish disproportionately.
The growth calculated above for the dry year 1994 YOY fish was somewhat less than the
overall average of 0.105 mm/day (Figure 3).
In the middle index zone of Santa Rosa Creek steelhead were found every year, but
abundances in summer surveys were usually between 20 and 25 fish per habitat unit
(Table 6, Figure 2), less than in the upper zone. Summer counts in 1998 and 1999 were
lower, 2.6 and 10.6 fish per habitat unit, respectively. Survivorship was lower and more
variable, ranging from 13 to 73 percent and averaging 34 percent (Figure 3). The
survivorship CV between years was 67 percent. In most years the proportion of older
fish was between 10 and 20 percent (Figure 5), and mortality was not disproportionate.
Growth of YOY steelhead in the middle zone was higher than at the upper zone (Figure
3), a reflection of higher water temperatures in the middle zone.
In the lower zone of Santa Rosa Creek the habitat is not suitable for steelhead in summer,
as was mentioned earlier. Only a single fish was caught in this zone in summer and fall
surveys over the entire 9-year period in which this zone was sampled (Table 6). It was a
1+ age fish caught in fall 1993, undoubtedly having recently moved into the zone from
upstream where temperatures are cooler in summer. After 2001, we stopped sampling
this index zone.
Mark West Creek
In the upper zone of Mark West Creek steelhead in summer surveys were found in
comparable numbers to the upper zone in Santa Rosa Creek, i.e., 20 to 60 individuals per
habitat unit (Table 7, Figure 6). However, survivorship was lower (1.4 to 34 percent,
average 21 percent) and more variable (survivorship CV 66 percent, Figure 3). The
lowest survivorship occurred in the dry year 1994, when it appeared that water diversions
upstream of the index zone were significant (MSC 1995:60-61). However, such
diversions were less apparent in subsequent years, even in 2001, another very dry year.
Survivorship in 2002, also very dry, was only 8 percent.
The proportion of older steelhead juveniles was also more variable in upper Mark West
Creek than in upper Santa Rosa Creek (Figure 7), and summer mortality affected YOY
fish disproportionately in 1999, 2000, 2001, and 2002. Summer growth of YOY fish
averaged 0.85 mm/day, less than in upper Santa Rosa Creek.
In the middle zone of Mark West Creek summer steelhead abundances were more
variable than in the upper zone. In four of the summer surveys between 30 and 50 fish
per habitat unit were counted; in three years (1997, 2001, and 2002) there were 100 to
125 fish per habitat unit; but in two other years (1995, 1996) only 5 to 6 fish per habitat
unit (Table 7, Figure 6). Summer survivorship of steelhead in the middle zone of Mark
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West Creek averaged 42 percent (Figure 3, Table 7), higher than in the upper zone, and
nearly as high as the upper zone of Santa Rosa Creek.
Table 7. Mark West Creek: Summary of summer and fall steelhead abundance (fish
per habitat unit), oversummer survivorship (percent), and summer growth of youngof-the-year fish (mm/day), 1993-2002.
Upper Zone
(Alpine Road)
Year

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
Mean1
SD1
CV1

20.0
27.1
63.1
33.4
66.7
32.9
41.0
17.9
20.7
35.9
18.1
50.4

6.4
0.3
28.3
6.3
10.0
22.0
10.0
13.7
6.1
1.7
10.5
8.8
83.9

1.4
104.2
10.0
29.9
33.0
30.4
33.4
34.1
8.2
21.1
13.9
66.1

1

Middle Zone
(Mark West Lodge)
mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

0.097
0.121
0.076
0.092
0.050
0.066
0.062
0.076
0.126
0.085
0.022
26.0

29.3
5.5
6.2
126.0
48.4
29.9
52.3
99.6
105.1
55.8
44.3
79.4

2.4
7.8
3.6
5.3
29.6
17.7
24.1
10.4
25.0
36.1
16.2
12.0
73.9

26.5
66.0
85.5
23.5
36.6
80.6
19.9
25.1
34.3
42.2
28.3
67.0

YOY
growth

Lower Zone
(Slusser Road)

mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

0.044
0.187
0.149
0.083
0.111
0.071
0.041
0.129
0.062
0.083
0.042
50.2

1.0
0.5
6.8
20.3
11.0
5.0
4.9
3.6
4.9
6.4
6.0
93.9

3.0
0.3
0.2
2.4
3.0
6.7
1.0
0.3
0.4
2.3
2.0
2.0
103.3

33.0
34.0
35.3
14.8
60.9
20.0
6.1
11.1
46.9
23.9
14.8
62.1

YOY
growth

YOY
growth

mm/
day

0.153
-0.49
0.129
0.110
0.198
0.061
0.227
0.092
0.041
0.116
0.062
53.4

Survivorship and growth means do not include data from 1995 or 1998 collections.

The proportion of steelhead older than YOY in the middle index zone of Mark West
Creek was lower than in the upper zone in most years (Figure 7), and in the dry year 2001
YOY fish suffered disproportionate mortality. Summer growth of YOY fish was similar
to that in the upper zone (Figure 3).
In the lower index zone of Mark West Creek steelhead were never as abundant as in the
upper and middle zones. In 1997 20 fish per habitat unit were counted in the summer
survey, but in all other years abundances were less (Table 7, Figure 6). Over-summer
survivorship was also poor, averaging 24 percent, and ranging from 6 to 47 percent.
The occurrence of fish older than YOY was variable in the lower index zone of Mark
West Creek. In some years (1994, 1997, 2000, 2002) essentially all fish counted in
summer surveys were YOY. In others (1995, 2001) no older fish survived the summer
(Figure 7). Summer growth of YOY fish averaged 0.12 mm/day in the lower index zone,
higher than the upper and middle zones.
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Figure 6. Mark West Creek: Steelhead per habitat unit in summer and fall surveys by year.
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Figure 7. Mark West Creek: Percentage of steelhead one year old or older in catches from the
upper index zone (upper panel), middle index zone (middle panel), and lower index zone
(lower panel), by year.
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Maacama Creek
All three index zones in Maacama Creek are subjected to water diversions in summer,
and the lack of water has had an adverse impact on the survivorship of juvenile salmonids
in all three. In the upper index zone, near the Peter Michael Winery (Redwood Creek),
the summer survey showed high (60 to 120 fish/habitat unit) steelhead numbers in five of
the years studied (Table 8, Figure 8). Counts were much lower in the two summers
following driest winters (1994 and 2001), and recruitment was reduced or absent in both
of those years. In 1994 few YOY fish were counted, and almost none survived to fall. In
2001 no YOY fish were found, indicating a total recruitment failure (Figure 9).
Survivorship over the summer ranged from 5 (in the dry year 2002) to 37 percent
(average 23 percent), comparable to survivorship in the upper zone of Mark West Creek,
but only half that seen in upper Santa Rosa Creek (Figure 3). As noted in Table 4 above,
the habitat for larger salmonids in this zone was reduced by the filling in of the deepest
units in 1997. The proportion of larger fish has been lower in most years since (Figure
9). Summer YOY growth in this zone was 0.074 mm/day, less than that in the upper
zone in Mark West Creek (Figure 3).
Steelhead numbers in the middle index zone of Maacama Creek are low in summer (five
years between 9 and 24 fish/habitat unit, lower in the other four years, Table 8, Figure 8),
and survivorship to fall is poor. Survivorship was zero in both of the driest years (1994
and 2001), near zero in 2002, also very dry. Survivorship ranged from 12 to 20 percent
in the other years, averaging 10 percent (again ignoring the two years when migration of
fish prevented a survivorship estimate).
Table 8. Maacama Creek: Summary of summer and fall steelhead abundance (fish
per habitat unit), oversummer survivorship (percent), and summer growth of youngof-the-year fish (mm/day), 1993-2002.
Upper Zone
(Peter Michael Winery)
Year

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
Mean1
SD1
CV1

10.2
62.8
104.4
31.0
116.8
125.3
86.0
1.8
30.6
67.3
48.4
72.0

26.4
3.6
56.6
8.8
9.4
97.5
46.5
5.2
0.4
1.6
28.3
32.8
115.9

35.3
90.1
8.4
30.3
83.5
37.1
6.0
22.2
5.2
23.2
13.4
57.9

1

YOY

Middle Zone
(Camp Maacama)

mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

0.129
0.076
0.041
0.136
0.066
0.023
0.042
0.074
0.054
72.5

3.6
4.4
6.9
3.4
12.9
15.2
13.7
8.6
24.4
8.6
4.8
55.8

0.3
0.0
2.9
1.4
0.4
7.4
2.2
1.8
0.0
0.7
1.8
2.3
128.2

0.0
65.8
20.3
11.8
57.4
14.5
13.1
0.0
2.9
9.9
8.2
82.8

growth

YOY

Lower Zone
(Chalk Hill Road)

mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

0.304
0.267
0.128
0.046
0.090
0.156
0.134
0.160
0.076
47.5

0.0
6.3
2.4
0.8
10.5
8.5
28.2
0.2
20.2
7.1
9.4
132.3

6.8
0.0
11.8
0.6
0.0
3.7
0.3
0.0
0.0
0.0
2.6
4.2
162.3

188.1
25.0
0.0
35.2
3.5
0.0
0.0
0.0
5.7
10.9
190.9

growth

YOY
growth

mm/
day

0.324
-

Survivorship and growth means do not include data from 1995 or 1998 collections.
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Figure 8. Maacama Creek: Steelhead per habitat unit in summer and fall surveys by year.
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Figure 9. Maacama Creek: Percentage of steelhead one year old or older in catches from the
upper index zone (upper panel), middle index zone (middle panel), and lower index zone
(lower panel), by year.
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In the lower index zone summer steelhead counts are lower still, averaging 7 fish/habitat
unit, and survivorship also poorer even than in the middle zone. In six of the ten years
studied, there was virtually no survivorship through the summer (Table 8, Figure 8).
Green Valley Creek
Summer counts of juvenile steelhead in Green Valley Creek ranged from 20 to 50
fish/habitat unit (average 32, Table 9, Figure 10). Except for the three driest years—
when survivorship was very low (1994, 2002) or zero (2001)—steelhead survivorship to
fall was over 40 percent in 3 of the other 4 years where estimates are available.
(Survivorship and growth means in Table 9 exclude data from the two wettest years, as
has been done with data from the other creeks; however, Green Valley Creek is a very
small stream and migration between stream zones may have been less important during
those summers than in the other creeks. Calculated steelhead survivorship was similar in
the wettest years (43 and 52 percent) to the 1996, 1999, and 2000 values.)
The proportion of fish older than YOY in our index zone in Green Valley Creek was
usually less than 10 percent (Figure 11), a reflection of the small size of the habitat units
there. Young-of-the-year steelhead growth was 0.069 mm/day, comparable to that of fish
in upper index zones in Mark West and Maacama Creeks (Figure 3).
Table 9. Green Valley Creek: Summary of summer and
fall steelhead and coho salmon abundance (fish per
habitat unit), oversummer survivorship (percent), and
summer growth of young-of-the-year fish (mm/day), 19932002.
Steelhead

Year

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
Mean1
SD1
CV1

18.0
23.0
18.7
38.7
23.7
49.5
36.5
24.5
56.8
32.2
14.0
43.5

2.2
1.3
12.0
7.5
5.0
10.3
24.0
17.5
0.0
3.3
8.3
7.7
93.2

7.4
52.2
40.1
12.9
43.5
48.5
47.9
0.0
5.8
23.2
21.3
91.9

1
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Coho Salmon
mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

0.104
0.040
0.018
0.063
0.091
0.083
0.097
0.047
0.069
0.033
47.5

0.2
9.5
10.2
1.8
11.8
0
1.3
7.7
2
4.9
4.8
96.5

0.7
0.2
8.5
3.7
1.5
10.5
0.2
1.8
0
0.8
2.8
3.7
134.0

100.0
89.5
36.3
83.3
89.0
138.5
0.0
40.0
66.3
50.2
75.7

YOY
growth

YOY
growth

mm/
day

0.065
0.018
0.100
0.127
0.107
0.075
0.049
66.0

Survivorship and growth means do not include data from 1995 or 1998 collections.
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Figure 10. Green Valley Creek: Steelhead (upper panel) and coho (lower panel) per habitat unit
in summer and fall surveys by year.

Juvenile coho salmon in Green Valley creek are discussed below. However, it may be
noted here that if the 1995 and 1998 data are admissible (if they do not reflect betweenzone migration of salmonid juveniles, as is speculated above) the counts in Table 9 would
indicate that coho salmon juveniles were over twice as likely to survive to fall as were
steelhead juveniles in the same habitat units. The two species showed comparable
summer growth rates (Table 9).
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Figure 11. Green Valley Creek: Percentage of steelhead one year old or older in catches from
the middle index zone, by year.

Gird Creek
In Gird Creek, data from summer and fall surveys in three years are available. In 2000,
the summer survey had 2 fish per habitat unit (Table 10). These steelhead juveniles
consisted almost entirely of fish older than YOY (Figure 12), which may indicate that
little or no recruitment took place in 2000 (Figure 13). No over-summer mortality was
observed in 2000.
Gird Creek appears to have sufficient springs to ensure a reliable source of flow even in
dry years. In 2001 and 2002, years when many small streams dried completely, Gird
Creek had 15 and 5 steelhead per habitat unit in summer, respectively. Survivorship until
fall of 2001 was 30 percent, and in 2002, 94 percent (Table 10, Figure 12). Over 90
percent of the 2001 steelhead were YOY fish, indicating that successful recruitment
occurred in 2001. Recruitment also occurred in 2002, although older fish comprised a
third of the fall count. Summer growth of YOY in Gird Creek was 0.11 mm/day in 200,
but only slightly more than half that rate in 2002..
Table 10. Gird, Miller, and Sausal Creeks: Summary of summer and fall steelhead
abundance (fish per habitat unit), oversummer survivorship (percent), and summer
growth of young-of-the-year fish (mm/day), 2000-2002.
Gird Creek

Year

Summer
fish/
unit

Fall
fish/
unit

2000
2001
2002

2.1
14.8
4.8

2.3
4.8
4.5

16 May, 2003

Survivorship,
%
108.%
30.2%
93.8%

Miller Creek
mm/
day

Summer
fish/
unit

Fall
fish/
unit

0.107
0.058

14.3
3.8
0.2

0.11
0

YOY
growth

Survivorship,
%
2.9%
0.0%

Merritt Smith Consulting

Sausal Creek
mm/
day

Summer
fish/
unit

Fall
fish/
unit

-

16.6
76.9

3.3
1.4
2.3

YOY
growth

Survivorship,
%
6.6%
3.0%

YOY
growth

mm/
day

0.064
0.041
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Figure 12. Gird Creek (upper panel), Miller Creek (middle panel), and Sausal Creek (lower
panel): Steelhead per habitat unit in summer and fall surveys by year.
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Figure 13. Gird (upper panel), Miller (middle panel), and Sausal (lower panel) Creeks:
Percentage of steelhead one year old or older in catches from middle index zones, by
year.
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Miller Creek
Fish counts were made in Miller creek in summer 2000, and in both summer and fall in
2001 and 2002. In 2000, 14 juvenile steelhead per habitat unit—mostly YOY—were
found (Table 10, Figure 12). No information on their growth or survivorship is available,
since no fall survey was made in 2000. In summer 2001, 4 steelhead per habitat unit
were found, six-tenths of which were fish older than YOY. Most of the units went dry,
and in fall only a single fish was found. In 2002 no YOY fish were found, indicating a
failure of recruitment. The total catch was two older fish in summer (0.2 fish/habitat
unit), and none survived until the fall survey.
Sausal Creek
Sausal Creek was sampled in fall 2000 and in summer and fall in 2001 and 2002. In fall
2000, 3.3 steelhead per habitat unit were found, all YOY (Table 10, Figures 12 and 13).
In 2001 over 16 steelhead juveniles per habitat unit were found, mostly YOY. Less than
7 percent of the steelhead survived that very dry summer. The summer counts in 2002
were much higher (77 fish/habitat unit, all YOY), but only 3 percent of these survived to
the fall count.
Overview
Successful spawning and recruitment of steelhead juveniles occurred in upper and middle
index zones of Santa Rosa Creek and Mark West Creek in each of the ten years studied,
including three very dry years. These creeks have more perennial flow, and agricultural
diversions of water are less significant than in some of the other creeks. Some mortality
of juveniles during the summer is to be expected, since ordinarily more fry are produced
than the available habitat can support, i.e., carrying capacity of the habitat for juvenile
fish is exceeded as fish grow through the summer. There is no doubt that the suitability
of habitat in these creeks has decreased in recent years, but it is encouraging that
spawners appear able to populate the available habitat every year.
In Maacama Creek water diversions detract significantly from the suitability of habitat
for juvenile salmonids. In the upper index zone successful recruitment of steelhead
juveniles occurred in all but the two driest years, while in the middle and lower zones the
salmonid juveniles fared less well. The Maacama Creek steelhead runs, at least in the
parts of the watershed we sampled, may not be sustainable under present conditions. It is
possible that they are sustained by fish reared in other parts of the stream where the
summer water supply is more reliable. For example, the main branch of Maacama Creek
upstream from the confluence with Redwood Creek—an area we have been unable to
access for sampling.
Steelhead recruitment in Green Valley Creek appears sustainable, although it is a very
small stream and survivorship of juveniles is poor in very dry years. Less information is
available for Gird, Miller and Sausal Creeks. Gird Creek appears to have a reliable flow
in summer, but recruitment of steelhead juveniles appears to have occurred in only two of
the three years studied. In Miller and Sausal Creeks steelhead recruitment occurred in
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two (Miller) or three (Sausal) of the years studied, but survivorship in both was poor in
the dry years (2001 and 2002).
Relationship Of Catch And Survivorship To Winter Rainfall
The general impression during the juvenile density surveys each year was that the size of
the summer population did not seem to be influenced much by how much rain had fallen
the previous winter. The over-summer survivorship of fish seemed to relate more closely
to the amount of water in the stream in summer, and this in turn appeared to be more a
function of the dryness of the spring than the total amount of rain for the whole previous
winter. .
A summary of rainfall in the vicinity of our streams has been prepared by averaging the
rainfall from Department of Water Resources rain gages at Santa Rosa (SRO) and—to
represent the higher elevations, Angwin (APU, elevation 1,815 ft), as given by the
California Data Exchange Center (CDEC) web site. Rainfall is summarized for the study
period as annual totals and totals for each season (Table 11, Figure 14). The two driest
years were 1994 and 2001; the two wettest years were 1995, and 1998.
Table 11. Summary of rainfall in juvenile density study area1, 1992-2001.
Inches of Rain
Year
92-93
93-94
94-95
95-96
96-97
97-98
98-99
99-00
00-01
01-02

Percent of annual total

Whole
year

Fall

Winter

Spring

Summer

Whole
year

Fall

Winter

Spring

Summer

Oct-Sep

Oct-Nov

Dec-Feb

Mar-May

Jun-Sep

Oct-Sep

Oct-Nov

Dec-Feb

Mar-May

Jun-Sep

44.00
22.14
61.65
42.50
43.46
55.66
34.60
34.24
25.95
38.71

4.41
5.57
9.34
0.31
5.71
10.59
9.24
6.06
5.17
12.20

31.00
13.11
30.39
30.58
32.95
36.06
18.05
20.04
15.87
21.84

7.24
3.42
21.25
11.55
3.38
8.87
7.01
7.45
4.29
4.68

1.36
0.05
0.68
0.07
1.43
0.15
0.30
0.70
0.63
0.00

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

10.0%
25.1%
15.1%
0.7%
13.1%
19.0%
26.7%
17.7%
19.9%
31.5%

70.5%
59.2%
49.3%
71.9%
75.8%
64.8%
52.2%
58.5%
61.1%
56.4%

16.4%
15.4%
34.5%
27.2%
7.8%
15.9%
20.3%
21.7%
16.5%
12.1%

3.1%
0.2%
1.1%
0.2%
3.3%
0.3%
0.9%
2.0%
2.4%
0.0%

1

Mean of stations SRO and APU.

The relationship of steelhead catch and survivorship to rainfall is explored by means of
regression analysis. Data from the upper index zone in Santa Rosa Creek provide an
example of the approach (Figure 15). Using abundance and survivorship data from Table
2, and rainfall data from Table 9, three regressions were tested. First, the relationship
between total annual rainfall the winter before and the summer steelhead counts (Figure
15, upper panel). This has a regression coefficient (R2)of only 0.06, indicating that only
6% of the variability in steelhead recruitment is explained by the total rainfall the
previous winter. The second comparison (middle panel) explores the relationship
between the total annual rainfall to summer-to-fall steelhead survivorship. Since—as has
been mentioned earlier—the data from the two wettest years cannot be used to provide an
estimate of survivorship due to migration of salmonids between index zones, data from
1995 and 1998 are not included in regressions involving survivorship. This comparison
16 May, 2003
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Figure 14. Summary of rainfall in juvenile density study area, 1992-2001. Upper panel: monthly
rainfall; lower panel: rainfall by season.

also indicates lack of a relationship (R2 = 0.0001). The third comparison tests the
relationship between over-summer survivorship and rainfall during the previous spring
(March, April, and May). This regression has an R2 of 0.8, indicating that 80% of the
variability in survivorship is predicted by spring rainfall.
Similar regressions were made for each index zone in each creek studied, and the
regression coefficients are listed in Table 12. Regression coefficients greater than 0.49
are shown in boldface. In general the results for other creeks and index zones support
the conclusions from the upper index zone in Santa Rosa Creek. Five of twelve
regressions indicated at least half of the variability in over summer survivorship was
explained by spring rainfall. In particular, the middle and lower index zones in Maacama
16 May, 2003
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Figure 15. Santa Rosa Creek, upper index zone: regression of total annual rainfall to summer
steelhead counts (upper panel), total annual rainfall to summer-to-fall steelhead
survivorship (middle panel), and spring rainfall to summer-to-fall steelhead survivorship
(lower panel).
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Creek—two zones where summer water diversions are important—had strong
relationships between survivorship and spring rains. No regression (of 12) indicated a
relationship of summer population to winter total rainfall. Survivorship was predicted by
total annual rainfall in only one case (Maacama creek middle index zone, R2 = 0.52).
It would appear that even in the driest winters there is enough rain to permit steelhead to
ascend these streams to spawn, but the likelihood of their survivorship through their first
summer is greatest following wet springs.
Table 12. Summary of regression coefficients (R2)
Santa Rosa Creek
Comparison
Total annual
rainfall vs.
Summer
steelhead
counts
Total annual
rainfall vs.
Summer-tofall
survivorship
Spring rainfall
vs.
Summer-tofall
survivorship

Mark West Creek

Maacama Creek

GVC

up

mid

low

All

up

mid

low

All

up

mid

low

All

mid

0.065

0.123

-

0.052

0.234

0.062

0.057

.00007

0.211

0.003

0.007

0.036

0.018

0.0001

0.132

-

0.035

0.099

0.108

0.309

0.143

0.160

0.517

0.198

0.011

0.013

0.801

0.097

-

0.495

0.002

0.605

0.108

0.165

0.225

0.679

0.758

0.038

0.005

Coho Salmon Occurrence In Study Area
Evidence From Fyke Net Studies
Coho spawning runs occur earlier than steelhead runs in the Russian River area; October
through mid-January for coho, late December to mid-April for steelhead (MSC 1995,
1996). The fyke netting program conducted during the spawning season in 1993-1994
and 1994-1995 in Santa Rosa Creek, Mark West Creek, and Maacama Creek covered the
period from the first significant rainfall in October to the end of April, and should have
captured some of the adult coho on their way to their spawning grounds, if spawning runs
still existed in these streams (the fyke netting conducted in earlier years in Santa Rosa
and Mark West Creeks was focussed on steelhead and covered only the period from late
December to the end of March—nevertheless, two wild adult coho were captured moving
upstream in Mark West Creek in early 1993). No adult coho were captured in either Santa
Rosa Creek or Mark West Creek during the fyke netting in 1993-94 and 1994-1995,
whereas 9 or 10 adults were captured in each of those years in Maacama Creek, all but
one being apparently wild fish.
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During the 1993-1994 study, four wild juvenile coho were captured in fyke nets in Santa
Rosa Creek, three headed upstream and one headed downstream, during December 1993
and January-February 1994 (MSC 1995). Four wild juveniles were captured moving
downstream in Mark West Creek in April 1994. In Maacama Creek, 167 wild coho
juveniles were captured in March and April 1994, nearly all moving downstream. In the
1994-1995 study, two hatchery-reared (adipose fin clipped) juvenile coho were caught in
Santa Rosa Creek and one hatchery-reared juvenile was caught in Mark West Creek,
while four wild juveniles were captured in Maacama Creek (MSC 1996). Heavy rains
and high flows occurring in the 1994-1995 winter limited the fyke netting days to less
than half the days fished during the previous winter, greatly affecting the catches of both
steelhead and coho.
Evidence From Juvenile Surveys
No coho were caught by seine in any of the index zones in Santa Rosa or Mark West
Creeks until July 2001, when three juveniles were caught in middle Mark West Creek
(Table 13). No coho have been captured to date in Sausal Creek, Gird Creek, or Miller
Creek. In Maacama Creek in fall 1993, a total of 55 juvenile coho (density of 11.0 fish
per unit, Table 14) were captured in the upper index zone (Redwood Creek), and three
individuals of the same cohort remained in that zone in summer 1994 (i.e., they stayed a
year longer than the vast majority of juvenile coho). Since then, no juvenile coho have
been found in any of the surveys in any of the three index zones in Maacama Creek.

Table 13. Mark West Creek: Summary of summer and fall coho salmon abundance
(fish per habitat unit), oversummer survivorship (percent), and summer growth of
young-of-the-year fish (mm/day), 1993-2002.
Upper Zone
(Alpine Road)
Year

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

-

16 May, 2003

Middle Zone
(Mark West Lodge)
YOY
mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivor
-ship,
%

-

0
0
0
0
0
0
0
0.4
0

0
0
0
0
0
0
0
0
0
0

-

growth

YOY

Lower Zone
(Slusser Road)

mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

-

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

-

growth
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YOY
growth

mm/
day

-
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Table 14. Maacama Creek: Summary of summer and fall coho salmon abundance
(fish per habitat unit), oversummer survivorship (percent), and summer growth of
young-of-the-year fish (mm/day), 1993-2002.
Upper Zone
(Peter Michael
Winery)
Year

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

0.6
0
0
0
0
0
0
0
0

11.0
0
0
0
0
0
0
0
0
0

-

Middle Zone
(Camp Maacama)

mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

-

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

-

YOY
growth

Lower Zone
(Chalk Hill Road)

mm/
day

Summer
fish/
unit

Fall
fish/
unit

Survivorship,
%

-

0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

-

YOY
growth

YOY
growth

mm/
day

-

In Green Valley Creek, some coho have been captured in every year of the study (Table
9), but a trend of declining numbers is apparent, especially for the fall surveys. Also, the
single coho found in both July and October surveys in 1994 was a holdover from the
1992-1993 brood year, i.e., its size indicated that it should have smolted and gone to sea
in spring 1994--there was evidently no coho spawning in this area of Green Valley Creek
in the 1993-1994 spawning season. Based on the results of the 1993 and 1994 juvenile
surveys, we assumed that a year class of coho was missing from Green Valley Creek, and
therefore expected to see no coho again in 1997. However, we did find coho in 1997, at a
low density, suggesting that coho from some other stream may have strayed into Green
Valley Creek and spawned--DNA analysis of tissue samples collected from the 1997
group indicated that scenario was likely. The 1997 samples were genetically
homogeneous with the 1995-96 adult coho from Warm Springs Hatchery, but very
different from Green Valley Creek samples collected in 1998 (Banks, et al 1999).
Juveniles possibly resulting from spawning by returning adults from the 1997 group were
found at low density in the 2000 survey (Table 9). The results in Table 9 indicate that the
1996 year class failed, as no coho were found in July 1999, and a single individual was
found in October 1999. The 1998 year class succeeded in spawning, as juveniles were
found at a density of 7.7 fish per unit in late June 2001, but no survivors were found in
October 2001. The summer of 2001 was unusually dry, and conditions in the fall were
the worst we had seen in Green Valley Creek; all the juvenile steelhead in the index zone
apparently died as well (see Green Valley Creek section above). In 2002, a few coho
juveniles (12 individuals) were found in summer, indicating that the 1999 year class was
not a total failure; but survivorship was poor following another dry summer.
The evidence collected to date from the ten-year study suggests that coho may have
spawned in low numbers somewhere in Mark West Creek in 1993, and definitely
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spawned there in 2001. In July 2001, only three juveniles were found among nearly 700
steelhead in the middle index zone. Later in the summer, a DFG crew found about a
dozen more juvenile coho in an area between our middle zone and our upper zone on
Mark West Creek (Bob Coey, personal communication). However, continued coho
spawning in Mark West Creek is doubtful, and the declining numbers in Green Valley
Creek do not bode well for that watershed, either.
Catches Of Non-Salmonid Species
In the course of conducting the juvenile salmonid surveys, a variety of other species of
fish, invertebrates, reptiles, and amphibians have been captured (Table 15). Nonsalmonid species which are state- or federally listed or species of concern (Russian River
tule perch, hardhead, river lamprey, western pond turtle, foothill yellow-legged frog, and
California freshwater shrimp) have all been reported to the DFG's California Natural
Diversity Data Base (CNDDB) and other appropriate agencies (U.S. Fish and Wildlife
Service for California freshwater shrimp). Identifications of river lamprey and western
brook lamprey have been confirmed by Peter Moyle at U.C. Davis (these are new records
for the Russian River watershed), and Dan Logan (NMFS) is working to identify voucher
collections of sculpins, a notoriously difficult group to identify—all the collections from
Mark West Creek have been prickly sculpin, and he is still working on the sculpin from
other locations (indicated as unidentified sculpins in Table 15). Table 15 includes nine
introduced species (golden shiner, brown bullhead, mosquitofish, bluegill, smallmouth
bass, largemouth bass, green sunfish, pond slider (a turtle), and bullfrog. A much longer
list of both native and introduced species resulted from the fyke net studies (MSC 1995,
1996).
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Table 15. Occurrence of Various Species of fish and other vertebrates in juvenile density
surveys, 1993-2002.

Petromyzontidae
River lamprey
Western brook lamprey
ammocete larvae
Salmonidae
Coho salmon juvenile
Steelhead adult
Steelhead juvenile
Cyprinidae
Hardhead
Sacramento pikeminnow
Golden shiner
Fathead minnow
California roach
Catostomidae
Sacramento sucker
Ictaluridae
Brown bullhead
Poeciliidae
Mosquitofish
Gasterosteidae
Threespine stickleback
Centrarchidae
Bluegill
Smallmouth bass
Largemouth bass
Bluegill/Green Sunfish Hybrid
Green sunfish
Embiotocidae
Russian River tule perch
Cottidae
Unidentified sculpin
Prickly sculpin
Other Vertebrata
Pond slider
Western pond turtle
Western aquatic garter snake
Pacific giant salamander larva
Rough-skinned newt
California newt
Red-bellied newt
Foothill yellow-legged frog
Western toad tadpole
Bullfrog tadpole

Mark West Creek

Up

Up

Mid

Low

x
x
x

x

x

Lampetra ayresi
Lampetra richardsoni
Lampetra sp.
Oncorhynchus kisutch
Onchorhynchus mykiss
Oncorhynchus mykiss

Mid

Low

x
x

x
x

x

Mylopharodon conocephalus
Ptychocheilus grandis
Notemigonus crysoleucas
Pimephales promelas
Lavinia symmetricus

x
x

x
x
x

x

x

Catostomus occidentalis

x

x

Ictalurus nebulosus

x

Gambusia affinis

x

x

x

Gasterosteus aculeatus

x

x

x

Lepomis macrochirus
Micropterus dolomieui
Micropterus salmoides
Lepomis macrochirus X cyanellus
Lepomis cyanellus

x

x

x

x

x

x

x

x

x
x

x

x

x

x

x
x

Cottus sp.
Cottus asper
Pseudemys scripta
Clemmys marmorata
Thamnophis couchi
Dicamptodon ensatus
Taricha granulosa
Taricha torosa
Taricha rivularis
Rana boylii
Bufo boreas
Rana catesbeiana
Syncaris pacifica

x
x

x

Hysterocarpus traski pomo

Invertebrates
California freshwater shrimp

Santa Rosa Creek

x
x

x

x
x

x

x
x

x
x

x

x

x
x
x

x

x

x
x

x
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Table 15 (concluded). Occurrence of Various Species of fish and other vertebrates in juvenile
density surveys, 1993-2002.

Maacama Creek
Up
Petromyzontidae
River lamprey
Western brook lamprey
ammocete larvae
Salmonidae
Coho salmon juvenile
Steelhead adult
Steelhead juvenile
Cyprinidae
Hardhead
Sacramento pikeminnow
Golden shiner
Fathead minnow
California roach
Catostomidae
Sacramento sucker
Ictaluridae
Brown bullhead
Poeciliidae
Mosquitofish
Gasterosteidae
Threespine stickleback
Centrarchidae
Bluegill
Smallmouth bass
Largemouth bass
Bluegill/Green Sunfish Hybrid
Green sunfish
Embiotocidae
Russian River tule perch
Cottidae
Unidentified sculpin
Prickly sculpin
Other Vertebrata
Pond slider
Western pond turtle
Western aquatic garter snake
Pacific giant salamander larva
Rough-skinned newt
California newt
Red-bellied newt
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Mid

Lampetra ayresi
Lampetra richardsoni
Lampetra sp.
Oncorhynchus kisutch
Onchorhynchus mykiss
Oncorhynchus mykiss
Mylopharodon conocephalus
Ptychocheilus grandis
Notemigonus crysoleucas
Pimephales promelas
Lavinia symmetricus

x
x
x
x

Green
Valley Gird Miller Sausal
Creek Creek Creek Creek

Low

Mid

x

x
x
x

Mid

Mid

Mid

x

x

x

x

x
x

x

x

x
x

x

x

x
x

x

x
x

Catostomus occidentalis

x

x

x

x

x

Ictalurus nebulosus
Gambusia affinis

x

Gasterosteus aculeatus
Lepomis macrochirus
Micropterus dolomieui
Micropterus salmoides
Lepomis macrochirus X cyanellus
Lepomis cyanellus

x
x

x

x

x

x

x

x

x
x
x

x

x

x

x

Hysterocarpus traski pomo
Cottus sp.
Cottus asper

x

x

Pseudemys scripta
Clemmys marmorata
Thamnophis couchi
Dicamptodon ensatus
Taricha granulosa
Taricha torosa
Taricha rivularis
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x

x

x

x

x
x
x
x

x
x
x
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Foothill yellow-legged frog
Western toad tadpole
Bullfrog tadpole

Rana boylii
Bufo boreas
Rana catesbeiana

x

x
x
x

x
x
x

x

x

x

Invertebrates
California freshwater shrimp
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Syncaris pacifica

x
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DISCUSSION AND CONCLUSIONS
Many factors have been cited as possibly contributing to declines of Pacific salmonid
populations. During the oceanic phase of the life cycle, climate change, large-scale shifts
in ocean conditions, and overfishing may all affect the fate of salmon and steelhead
smolts, reducing the number surviving to return to spawning areas in their natal streams.
During the freshwater phase of the life cycle, streams and stream functioning have been
adversely affected by human activities such as logging, road-building, livestock grazing,
cultivation, and clearing for building development in the riparian zone or in upslope
areas. Such activities can result in excessive sediment deposition, erosion and loss of
stability of streambanks, loss of organic litter and woody debris, increased water
temperature, loss of summer flow, simplified stream channels, and increased peak flows
(NMFS 1999). Loss of stream habitat has also resulted from the creation of migration
barriers such as dams, flooding of stream habitat upstream of dams, and excessive water
diversions. Other factors that have been cited include possible negative effects of fish
hatcheries, introduced species, unscreened diversions, and pollution from agricultural,
urban, or industrial runoff.
During the ten-year study summarized in this report, two factors appear to be most
prominent in adversely affecting survivorship of juvenile steelhead and coho in their
rearing areas: decreasing pool depth and instream habitat simplification resulting from
sediment accumulation, and loss of summer habitat resulting from water diversions.
Neither of these factors can be definitively shown to be responsible for summer mortality
in our index zones, because we have not attempted to rigorously document sediment
accumulation, nor have the necessary detailed, very local hydrologic measurements been
made to demonstrate effects of diversions on streamflow. Nevertheless, our qualitative
observations (Tables 11-14) indicate a net increase in sediment over the ten years of
study in most reaches of Santa Rosa, Mark West, Maacama, and Green Valley Creeks,
the result being decreased depth of pools and glides, and decreased habitat diversity.
Diversion structures in our study streams are visually obvious, but their immediate and/or
cumulative effects on streamflow are not. However, some of our observations strongly
suggest that summer diversions exacerbate the effects of normal variation in rainfall
amount and seasonal distribution, and contribute to loss of rearing habitat in some areas:
•

In summers following unusually dry springs (1994, 2001 and 2002), agricultural
users begin pumping water from the streams earlier in the summer than in wetter
years. They may also take more water than they would in wetter years. In 1994,
we also observed a water truck filling up from one of our study units at one site,
to haul the water to some other location--the water level in the pool dropped
several inches during the time the truck was pumping.

•

In several instances we have noticed the streambed going dry directly downstream
from a large diversion, with standing water or surface flow re-appearing some
further distance downstream, suggesting that the diversion may be intercepting
water flowing below the streambed surface. This suggestion is undoubtedly true
in cases where we have observed water users digging pits in the streambed, so as
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to get their intakes below the receding water surface elevation. In some cases,
juvenile steelhead and other fishes present in the June-July surveys in areas
downstream of large diversions have all died as the surface water disappeared
during the summer.
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APPENDIX K.1 – AIR TOXIC CONTAMINATES

Illingworth & Rodkin, Inc.
505 Petaluma Blvd. South
Petaluma, CA 94952
Phone (707) 766-7700
Fax (707) 766-7790
E-Mail
illro@illingworthrodkin.com

Memo
To:

Brian Farris, Parsons

From:

James Reyff

Date:

February 3, 2003

Re:

IRWP Air Quality Analysis – Air Toxic Contaminants

Besides diesel exhaust from construction activity, the issue regarding emissions of toxic air
contaminants is associated with expansion of the Laguna Wastewater Treatment Plant. A health risk
assessment was not available for this project at the time of preparation of the environmental document.
Prior to construction to modify the Laguna Plant, any addition of treatment equipment to the facility will
have to undergo review and permitting by the BAAQMD. In the case of air toxic contaminants, the
BAAQMD would not approve any permits where the project could result in a significant exposure to
toxic air contaminants.
This issue was addressed for the Laguna Treatment Plant during preparation of the Santa Rosa
Wastewater Plan EIR. During preparation of that EIR, a screening health risk assessment was
conducted.
That assessment addressed both carcinogenic and non-carcinogenic toxic air
contaminants and found that the wastewater project did not pose a significant risk due to the emissions
from the plant with the proposed expansion and upgrade. A significance threshold of contracting
cancer of one in one million was used as a significance threshold. Since the preparation of that
evaluation, the BAAQMD has identified a significance threshold for exposure to toxic air contaminants
as:
Probability of contracting cancer for the maximally exposed individual (MEI) exceeds 10 in one
million
or
Ground-level concentrations of non-carcinogenic toxic air contaminants would result in a hazard
index greater than one for the MEI.
The first step of the analysis included comparing plant emissions to toxic air contaminant trigger
emission levels. This comparison did not identify any potential risks from non-carcinogenic toxic
contaminants. However, emissions of Perchloroethylene (a known carcinogenic) exceeded the trigger
levels and Methylene chloride was just below the trigger. These emissions are considered to be
directly related to the amount of throughput. A “Level 1” health risk assessment (using screening level
dispersion modeling) found, the risk to be less than one in a million; and therefore, the impact was
considered less-than-significant.

Proposed modifications to the Laguna Plant proposed under this project would increase throughput by
about 20% over the levels analyzed in the previous EIR. Since that EIR, the applicable significance
criteria (in terms of health risk) has changed from a risk of one in one million of contracting cancer to a
risk of 10 in one million. Since the previous project would not result in a risk greater than one in one
million, increasing the throughput by about 20% over that project would not result in a risk above 10 in
one million. Therefore, this project component is not expected to result in significant exposure of
sensitive persons to toxic air contaminants. This finding is based on the results of the previous health
risk assessment.
BAAQMD Risk Management Policy
After the level of risk from a new project has been determined, a decision must be made
as to the significance of this risk level. If a new source has a cancer risk of one in a
million or less over a 70-year-lifetime exposure period, and will not result in non-cancer
health effects, it is considered to be a non-significant risk and no further review of all
health impacts is required. If a project has a risk greater than one in a million, it must be
further evaluated in order to determine acceptability. Factors that affect acceptability
include the presence of controls on the rate of emissions, the location of the site in
relation to residential areas and schools, and contaminants reductions in other media
such as water.
In general, projects with risks greater than one in a million, but less than 10 in a million,
are approved if other determining factors are acceptable. In general, projects with risks
greater than 10 in a million are not approved. Non-approved projects may be reevaluated if emissions are reduced thus reducing their risks.
The BAAQMD’s CEQA guidelines consider a risk of 10 in one million for the maximally
exposed individual to contract cancer or non-cancer chronic health effects to be
significant.

Bay Area Air Quality Management District
Toxics Screening Levels

Bay Area Air Quality Management District
Toxics Evaluation Section

Table 2-5-1
Screening Levels for Carcinogens

list revised
5/25/94

BAAQHD
Screening Levels of Carcinogenic Contaminants
Screening Trigger Levels
Compound

lb./yeara

g/m3

Unit Risk Factor

Source

Acetaldehyde

7. 2E+01

3.7E-07

2.7E-06

1

Acrylamide

1. 5E-0l

7. 7E-10

1. 3E-03

1,3

Acrylonitrile

6. 7E 01

3.4E 09

2. 9E 04

3

Arsenic & arsenic compounds

2.4E-02*

1.3E-10*

3. 3E 03

2
3

Asbestos

3.0E-03

1.6E-l1

(1.9E 04/100 fiber/m )

2

Benzene

6.7E+00

3.5E-08

2.9E-05

3

Benzidine and salts

l.4E-03

7.1E-12

1.4E-01

3

1. 5E-02* 03

7. 6E-11*

2.4E-03

1

Bis (chloromethyl) ether

1.5E-02

7.7E-1l

1.3E-02

3

1, 3-Butadiene

1.1E+00

5.9E-09

1.7E-04

1

Cadmium and cadmium compounds

4.6E-02

2.4E-10

4.2E-03

3

Carbon tetrachloride

4. 6E.+00

2.4E-08

4. 2E-05

2,3

Chlorinated dibenzodioxins and dibenzofurans
(TCDD and TCDF)

1. 2E-06*

6.2E-15*

3.8E+01

2,3

Chloroform

3.6E+0l

1.9E-07

5.3E-06

2

Ch1oroprene

1.5E+03

7.7E-06

1.3E-07

3

Chromium (hexavalent)

1.4E-03

7.1E-12

1.4E-01

3

Dibromo-3-chloropropane,1,2-(DBCP)

9.7E-02

5.0E-10

2.0E-03

3

Dichlorobenzene, 1,4-

6.8E+01

9.lE-08

1.1E-05

3

Dichlorobenzidine, 3,3'-

5.6E-01

2.9E-09

3.4E-04

3

Diethy1hexylptha1ate (DEHP)

8.lE+0l

4.2E-07

2.4E-06

3

Beryllium

BAAQHD
Screening Levels of Carcinogenic Contaminants
Screening Trigger Levels
Compound

lb./yeara

g/m3

Unit Risk Factor

Source

Dioxane, 1,4-

2.5E+01

1.3E-07

7.7E-06

3

Epichlorohydrin

8.3E+00

4.3E-08

2.3E-05

3

Ethylene dibromide (1,2-dibromoethane)

2.7E+00

1.4E-08

7.1E-05

2,3

Ethylene dichloride (1 ,2-dichloroethane)

9.7E+00

4.5 E-08

2. OE-05

2,3

Ethylene oxide

2.1E+00

1.lE-08

8.8E-05

2

Formaldehyde

3.3E+01

1.7E-07

6.0E-06

2

Hexachlorobenzene

3.9E-01

2.0E-09

5.1E-04

3

Hexachlorocyclohexanes

1.8E-0l

9.lE-l0

1.1E-03

3

Hydrazine

3.9E-02

2.0E-10

4.9E-03

1

Methylene chloride

1.9E+02

1.0E-06

1.0E-06

2

Nickel and nickel compounds

7.3E-01

3.8E-09

2.6E-04

2

N-Nitrosodiethylamine

1.9E-02

1.0E-10

1.0-02

3

N-Nitrosodimethylamine

4.2E-02

2.2E-10

4.6E-03

3

p-Nitrosodiphehylamine

7.3E+01

3.8E-07

2.6E-06

3

N-Nitrosodi-n-butylamine

6.2E-02

3.2E-10

3.1E-03

3

N-Nitrosomethylethylamine

3.1E-02

1.6E-10

6.3E-03

1,3

N-Nitrosodi-n-propylamine

9.7E-02

5.0E-10

2.0E-03

3

N-Nitrosopyrrolidine

3.3E-01

1.7E-09

6.0E-04

1,3

Benz [a] anthracene

4.3E-02*

2.2E-10*

1.7E-03

4

Benzo [b] fluoroanthene

4.3E-02*

2.2E-10*

1.7E-03

4

PAHs - including but not limited to:

BAAQHD
Screening Levels of Carcinogenic Contaminants
Screening Trigger Levels
lb./yeara

g/m3

Unit Risk Factor

Source

Benzo [k] fluoroanthene

4.3E-02*

2.2E-10*

1.7E-03

4

Benzo [a] pyrene

4.3E-02

2.2E-10*

1.7E-03

4

Dibenz [a, h] anthracene

4.3E-02*

2. 2E-10*

1. 7E-03

4

Indeno [1,2,3-cd] pyrene

4.3E-02*

2.2E-10*

1.7E-03

4

PCBs

7.0E-03*

3.6E-11*

1.4E-03

3

Pentachlorophenol

4.2E+01

2.2E-07

4.6E-06

3

Perchloroethylene (tetrachloroethylene)

3.3E+01

1.7E-07

5.9E-06

2

Propylene oxide

5. 2E+01

2. 7E-07

3. 7E-06

1

Trichloroethylene

9.7E+0l

5.0E-07

2.0E-06

2

Trichlorophenol, 2,4,6-

9.7E+00

5.0E-08

2.0E-05

3

Urethane

6.6E-01

3.4E-09

2.9E-04

3

Vinyl chloride

2.5E+00

1.3E-08

7.8E-05

2

*

Compound

Screening levels have been adjusted to include the impact from noninhalation pathways.

a

the screening level concentration (g/m3) is the annual concentration which will result in a risk of one in one million. This concentration is converted to
lb./year, for convenience, by use of the EPA downwash equation:
Q = emission rate = concentration x 1.5 x A x u
2

A = cross-section = 92.7m
(25’h x 40’w x 40’l)

concentration = 1-hour concentration = annual concentration x 10

u = wind speed = 2m/sec

lb./year = annual concentration x 10 x 1.932E+07
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APPENDIX K.1 – AIR RESOURCES

Sources for carcinogen screening levels:
1. California-EPA Office of Environmental Health Hazard Assessment, CAPCOA Air Toxics
“Hot Spots” Program Risk Assessment Guidelines, October 1993, IRIS database.
2. California-EPA Office of Environmental Health Hazard Assessment1 CAPCOA Air Toxics
"Hot Spots" Program Risk Assessment Guidelines, October 1993, OEHHA and ARB Toxic
Air Contaminant identification document
3. California-EPA Office of Environmental health hazard Assessment, CAPCOA Air Toxics "Hot
Spots” Program Risk Assessment Guidelines1 October 1993, OEHHA and RCHAS report for
implementation of Proposition 65.
4. USEPA, Health Effects Document for Benzo [a] pyrene. EPA/540/1-86/022, September 1984.
NTIS PB86-134335.
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AIR QUALITY ANALYSIS CALCULATIONS
IRWP TRAFFIC EMISSION CALCULATIONS
Assumptions:
Each trip = 10 miles
Year = 2005
Season = summer
BAAQMD Emission Factors (BAAQMD CEQA Guidelines, 1999)
Pollutant

Exhaust

Trip End

NOx

0.97 grams/mile

1.08 grams/trip

ROG

0.36 grams/mile

1.36 grams/trip

CO

4.63 grams/mile

21.07 grams/trip

PM10

0.44 grams/mile

--

For every 10 trips:
NOx =
ROG =
CO =
PM10 =

[0.97g/mi x 10 trips x 10 mi/trip] + [1.08 g/trip x 10 trips] x 1 lb/454 g = 0.25 lbs/day
[0.36g/mi x 10 trips x 10 mi/trip] + [1.36 g/trip x 10 trips] x 1 lb/454 g = 0.11 lbs/day
[4.63g/mi x 10 trips x 10 mi/trip] + [21.07 g/trip x 10 trips] x 1 lb/454 g = 1.5 lbs/day
[0.44 g/mi x 10 trip x 10 mi/trip] x 1 lb/454 g = 0.10 lbs/day

FOR LAGUNA PLANT
Assume about 20 additional trips per day:
NOx =
ROG =
CO =
PM10 =

0.5 lbs per day
0.2 lbs per day
3.0 lbs per day
0.2 lbs per day

FOR REVERSE OSMOSIS PLANT
Assume about 20 employees (producing about 40 daily trips) and 5 out and 5 in truck trips
additional trips per day (50 total trips):
NOx =
ROG =
CO =
PM10 =

MAY 16, 2003

1.3 lbs per day
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IRWP ENERGY USAGE EMISSION FACTORS
Assumptions:
Source of power would be generated by new power plants
Use emission rates reported by CARB1
Range of emissions from new natural gas-fired power plants:
0.1
to 0.8 lbs NOx per MW-hr (assume 0.2 lbsNOx/hr since source would be
newpower controlled plants)
Energy Usage required for Laguna Plan Upgrade:
5 MW-hr
NOx emissions = 0.2 lbsNOx/MW-hr x 5 MW-hr x 24 hrs = 24 lbsNOx

1

California Air Resources Board. 2001. Letter from M. Kenny, Executive Officer, to Air Pollution Control
Officers regarding air pollutant emissions from electricity generation. February.
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Appendix L

Annual Energy Consumption by Alternative

Alternative
Urban Reuse

Max Storrage Max Reuse
Required
Volume
(MG)
(MG)
1,800
2,013

Energy to
Pump to
Storage
(kWh)
5,743,000

Energy
for
Reuse
(kWh)
982,000

Total
Energy a
(kWh)
6,725,000

Existing
Energy b
(kWh)
4,183,000

Energy
Generated
(kWh)

Net Energy c
(kWh)
Comments
Assume 1,800 MG stored in East SR will feed directly back into the UR system and balance of
2,542,000
213 MG will come from Geysers Llano PS. Existing energy estimated for pumping 2,013 MG
potable water from Mirabel on the Russian River.

Ag Reuse - Rohnert Park

1,200

1,200

1,792,000

0

1,792,000

983,000

809,000

Ag Reuse - NCAA

2,900

6,400

7,235,582

9,575,000

16,810,582

10,226,000

6,584,582

Geysers - Existing

0

4,000

0

108,690,048

108,690,048

10,226,000

744,600,000

-646,135,952 No water pumped to storage. 11 mgd in mountain section. 4,000 MG reuse. Existing energy
estimated for pumping 3,600 MG to Delta Pond (Laguna Discharge). 85 MW Geysers power
generation.

Geysers - Expansion

1,900

6,400

6,080,000

173,904,077

179,984,077

10,226,000

541,527,273

-371,769,196 Pump 1,900 MG to East SR storage and back to Geysers Llano by gravity. 40 mgd in valley
section and 25 mgd in mountain section. 6,400 MG reuse. Existing energy estimated for
pumping 3,600 MG to Delta Pond (Laguna Discharge). 62 MW additional Geysers power
generation.

Discharge to Laguna

2,400

6,600

2,912,000

18,747,000

21,659,000

10,226,000

11,433,000

Pump 2,400 MG to East SR storage and back to Laguna by gravity. 6,600 MG reuse bssed on
TM 16 scenerio 9. Pump 6,600 MG from Geyser Llano PS to discharge near Delta Pond (TDH
of 520 ft. at 80 mgd). Existing energy estimated for pumping 3,600 MG to Delta Pond (Laguna
Discharge).

Discharge to Laguna - with AMF
and brine pumped to Geysers

2,400

6,600

2,912,000

107,162,000

110,074,000

10,226,000

99,848,000

Same as above with additional power consumption: RO plant = 16,333,000 kWh/yr; Brine
pumped to Geysers = 88,415,000 kWh/yr

Discharge to Laguna - with AMF
and brine crystallization

2,400

6,600

2,912,000

145,277,000

148,189,000

10,226,000

137,963,000

Same as above with additional power consumption: RO plant = 16,333,000 kWh/yr; Brine
crystallization = 126,530,000 kWh/yr

700

6,400

2,240

31,114,000

31,116,240

10,226,000

20,890,240

Pump 700 MG to East SR storage and back to Laguna by gravity. 6,400 MG reuse based on TM
16 scenerio 6L. Pump 6,400 MG from Geyser Llano PS through Valley PS No.1 to discharge in
Russian River north of Healdsburg (TDH of 520 + 370 ft. at 80 mgd). Existing energy estimated
for pumping 3,600 MG to Delta Pond (Laguna Discharge).

Discharge to River with AMF and
brine pumped to Geysers

700

6,400

2,240

119,529,000

119,531,240

10,226,000

109,305,240

Same as above with additional power consumption: AMF plant = 16,333,000 kWh/yr; Brine
pumped to Geysers = 72,082,000 kWh/yr

Discharge to River with AMF and
brine crystallization

700

6,400

2,240

157,644,000

157,646,240

10,226,000

147,420,240

Same as above with additional power consumption: AMF plant = 16,333,000 kWh/yr; Brine
crystallization = 110,197,000 kWh/yr

Indirect Discharge - Percolation
Ponds

700

6,400

2,240

18,179,000

18,181,240

10,226,000

7,955,240

Pump 700 MG to East SR storage and back to Laguna by gravity. Pump 6,400 MG from Geyser
Llano PS to Cloverdale (TDH of 520 ft. at 80 mgd). Existing energy estimated for pumping 3,600
MG to Delta Pond (Laguna Discharge).

Indirect Discharge - Injection Wells

700

6,400

2,240

23,235,090

23,237,330

10,226,000

13,011,330

Based on a flow of 1,000 gpm 24 hours per day for 30 days and 12 hours per day for 120 days.
Existing energy estimated for pumping 3,600 MG to Delta Pond (Laguna Discharge). Energy for
pumps at injection wells (95) = 5,056,090 kWh/yr

Laguna Plant Upgrade

NA

NA

NA

NA

42,291,000

31,327,000

10,964,000

Assumes 35% more than existing power consumption for 35% more treatment volume.

Discharge to River

Pump from Laguna plant to Poncia PS to East RP storage. Gravity to ag users. 1,200 MG
reuse based on TM 5. Existing energy assumes pumping groundwater from a depth of 150 ft.
6,400 MG reuse based on TM 16 scenario 6L. Pump 1,950 MG from Laguna plant to NCAA
storage and balance of 950 MG to East SR storage. Gravity 1,950 MG out of NCAA storage to
ag. users and gravity 950 MG out of East SR storage to Geysers Llano. Pump 4,450 MG from
Geysers Llano to NCAA ag users. Existing energy estimated for pumping 3,600 MG to Delta
Pond (Laguna Discharge).

Footnotes:
a
The total annual energy consumed is the sum of the energy required to pump the storage volume to a reservoir and to pump the reuse volume to the reuse site.
b
See comments.
c
The net annual energy consumed is the total energy less the existing energy.
Source: CH2MHill 2002 and Winzler & Kelly 2003.
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Table M.1
Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance
after Mitigation

Significance

Mitigation Measure

be

Potentially
Significant

Land Use policies K-4 and N-1 retire non-conforming office uses
and require industrial development adjacent to residential areas to
provide buffers.
Urban Design policies A-5, G-3 and G-4 improve the visual quality
in the city, the scale of neighborhood streets, and provide throughconnections for pedestrians and bicyclists.
Housing policy A-5 promotes conservation and rehabilitation of
existing housing stock.
Public Services and Facilities policy A-8 integrates the bicycle and
pedestrian paths with regional park plans.

Less than
Significant

4.1-B. Proposed development may result in conflict
with existing plans or regulations.

Potentially
Significant

Land Use policy C-3 establishes development standards to
reinforce downtown’s traditional development pattern.
Urban Design policy A-6 reviews and revises the Design
Guidelines, Subdivision Guidelines, Street Design Standards, and
the master Street Tree Planting Plan to design, maintain and
enhance the City’s streets.
Housing policy C-1 amends the Housing Allocation Plan to meet
ABAG’s RHND.
Growth Management policies B-2 and C-1 ensure that the City’s
Growth Management Ordinance continues to be a mechanism to
achieve housing goals, and develop a job growth component of the
Growth Management Ordinance.

Less than
Significant

Land Use
4.1-A. New
urban
development
may
incompatible with adjacent, existing land uses.
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Table M.1
Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance
after Mitigation

Significance

Mitigation Measure

Potentially
Significant

Land Use policy C-9 preserves and protects the character of older
established residential neighborhoods within and adjacent to
downtown.
Urban Design policy B-2 encourages, promotes, and assists in the
development of housing units within Downtown.
Housing policies B-1, B-2, and B-3 rehabilitate housing units
through the City’s rehabilitation loan programs, prevent the
conversion of mobile home parks to other uses, and retain HUD
and locally-subsidized affordable units.

Less than
Significant

4.3-A. Increased residential densities and mixed-use
development may be incongruous with existing
Downtown character and visual qualities.

Potentially
Significant

Land Use policies C-3 and C-9 establish development standards in
the Zoning Code to reinforce Downtown’s traditional development
pattern, and preserve and protect the character of older established
residential neighborhoods within and adjacent to Downtown.
Urban Design policies B-3 and B-5 maintain Old Courthouse
Square as the major Downtown focal point, and respect and relate
the scale and character of development at the edges of Downtown
to the surrounding Preservation Districts.

Less than
Significant

4.3-B. Patterns of new development may alter the
City’s visual character

Potentially
Significant

Land Use policy E-2 ensures that projects, subdivisions, and
neighborhoods are designed to foster livability.
Urban Design policy F-2 protects natural features.

Less than
Significant

Population and Housing
4.2-B. Reuse and intensification may result in
displacement of existing residents or housing units.

Visual Quality
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Table M.1
Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Significance
after Mitigation

Impact

Significance

Mitigation Measure

4.3-C. New development may block views of the
Sonoma Mountain foothills, and/or alter the visual
character of the hillsides.

Potentially
Significant

Urban Design policies A-1, H-1 through H-6, and I-1 through I-4
maintain view corridors to natural ridgelines and landmarks,
minimize the visual prominence of hillside development, align and
construct streets along natural grades, prohibit grading of slopes
that are greater than 25 percent, avoid large areas of flat pads in
hillside areas, allow creative lot layouts, minimize vegetation
removal in hillside areas, require mapping of all natural features as
part of development applications, encourage architectural design
that reflects the undulating forms of the hillside setting, reflect the
predominant colors and textures within the surrounding landscape
in selection of building materials on hillside development, and use
irregular planting on graded slopes.
Open Space and Conservation policies B-1 and B-2 prohibit
development on ridgelines, minimize alteration of the topography,
drainage patterns and vegetation of land with slopes of ten percent
or more, and prohibit alteration of slopes 25 percent or more.

Less than
Significant

4.3-D. New development may damage scenic
natural or cultural resources along Santa Rosa’s
Scenic Roads.

Potentially
Significant

Urban Design policies C-3 through C-5 and C-7 screen views of
development from Highway 101, work with Caltrans to beautify
Highway 101 and Highway 12, work with Sonoma County to retain
and improve the scenic qualities of Highway 101 and Highway 12
and install planted medians on designated wide arterial street to
make them more pedestrian friendly.
Traffic policies G-1, G-4 through G-6, G-10, and G-12 through G15 develop protective standards for identified scenic roads, respect
natural topography and landscaping during alignment of scenic

Less than
Significant
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Table M.1
Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

roads, retain existing trees and vegetation along scenic roadways, as
possible, provide large setbacks from scenic roads, ensure that any
signage along scenic roads does not detract from the area’s scenic
character, ensure scenic road alignments be free flowing rather than
unnaturally forced or kinked, plant graded areas to avoid erosion,
use natural materials such as stone, brick, and wood rather than
metal posts and rails for roadside appurtenances, and require that
scenic roads rights-of-way are wide enough to preserve natural
vegetation.
Open Space and Conservation policy E-3 preserves the Highway 12
scenic route in eastern Santa Rosa.
Transportation
4.4-A. New urban development may result in
increased traffic volumes exceeding the Level of
Service objective for roadway segments, specifically:
US 101 south of Hearn Yolanda
S. Wright Road, Sebastopol Road to Hwy 12
Stony Point Road south of Hwy 12
Northpoint Pkwy west of Stony Point Rd
Bellevue Ave west of Dutton Ave
Hearn Ave east of Dutton Ave
Santa Rosa Ave south of Bellevue Ave
Montgomery Drive west of Mission Blvd
Sonoma Hwy west of Mission Blvd
Montecito Blvd east of Brush Creek Rd

MAY 16, 2003

Significant

Land Use policy L-2 encourages region-serving, high volume retail
outlets to locate near freeway access.
Traffic policies A-1 through A-3, B-1, C-1, C-2, C-4, D-2 through
D-4, E-1 through E-3, and F-2 expand Transportation Systems
Management programs for employers, reduce peak hour singleoccupancy automobile trips, evaluate corridor LOS and develop
strategies to improve service levels, cooperate with Caltrans and
public transit providers to establish park-and-ride-lots, require site
design to focus through-traffic on arterial streets, minimize through
traffic in residential neighborhoods, encourage grid street patterns ,
monitor LOS at intersections to assure that improvements or
alterations to improve corridor LOS do not cause severe impacts at
any single intersection, require traffic studies for development

PARSONS
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Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Fountaingrove Pkwy east of Old Redwood Hwy
Fulton Road north of Guerneville Rd

4.4-B. Increased land development will result in
greater parking demand in all areas of the City.

MAY 16, 2003

Mitigation Measure

Significance
after Mitigation

projects that may have a substantial impact on the circulation
system, monitor arterial street LOS at regular intervals to determine
if the LOS goal is being met, complete the projected street and
highway improvements, require development projects to pay a fair
share of costs for transportation system improvements, evaluate the
costs and benefits of delaying or diverting development in areas
where traffic mitigation requires costly improvements that are
beyond near-term funding capability, and support efforts to acquire
local, regional, state, and federal funding for transportation
improvements.
Potentially
Significant

Urban Design policies B-8, B-9, D-2, D-4, D-5, G-2, and G-9
strengthen and enhance pedestrian linkages in Downtown, orient
buildings along Santa Rosa Creek within Downtown toward the
creek, maintain a uniform setback of structures from the street,
provide continuous sidewalks and bicycle lanes on both sides of
major arterial streets, provide planting strips with large canopy trees
between the road and sidewalk, locate higher density residential
uses adjacent to transit facilities, shopping, and employment
centers, and encourage pedestrian-oriented village character in
neighborhood centers.
Traffic policies A-1, H-1, H-3, K-1, K-4, L-1, and L-2 expand
Transportation Systems Management programs for employers,
reduce peak hour single-occupancy automobile trips, provide
convenient, efficient routes to major employment centers
throughout the City, require new development to provide transit
improvements, link the various citywide pedestrian paths, provide

PARSONS
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

landscaping between sidewalks and heavily traveled vehicular
traffic lanes, provide bicycle lanes along all arterial streets and high
volume collector streets and provide bicycle lanes on major access
routes to all schools and parks.
4.4-C. New development may create additional
demand for pedestrian and bicycle connections and
facilities.
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Potentially
Significant

Urban Design policies D-4 and D-5 provide continuous sidewalks
and bicycle lanes on both sides of major arterial streets and provide
planting strips with large canopy trees between the road and
sidewalk.
Traffic policies G-7, J-1, J-3, K-1, K-2 through K-6, and L-1
through L-9 provide bikeways along scenic roads, pursue
implementation of walking and bicycling facilities as envisioned in
the City’s Updated Bicycle and Pedestrian Master Plan, strengthen
and expand east-west pedestrian/bicycle linkages across the
Highway 101 corridor, link the various citywide pedestrian paths,
allow the sharing or parallel development of pedestrian walkways
with bicycle paths, orient building plans to allow for easy
pedestrian access from street sidewalks, transit stops, and other
pedestrian facilities, provide landscaping between sidewalks and
heavily traveled vehicular traffic lanes, ensure provision of safe
pedestrian access for students, integrate multi-use paths into all
creek corridors, railroad rights-of-way, and park designs, provide
bicycle lanes along all arterial streets and high volume collector
streets, provide bicycle lanes on major access routes to all schools
and parks, improve bicycle networks by finishing incomplete or
disconnected bicycle routes, maintain all roadways and bicyclerelated facilities, consider bicycle operating characteristics and

PARSONS
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Table M.1
Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

safety needs in the design of roadways, intersections, and traffic
control systems, promote and facilitate the use of bicycles with
other transportation modes, install and construct bicycle facilities,
require new development to dedicate land and/or construct/install
bicycle facilities for project users, and maintain and update the
pedestrian and bicycle network facilities map for Santa Rosa and
the surrounding area.
4.4-D. New development may result in increased
need for transit services not currently available.

Potentially
Significant

Traffic policies A-4, G-8, H-1 through H-6, and K-3 pursue
cooperation between local and regional transportation agencies to
coordinate multi-modal connections, disallow on-street parking
along scenic roads, provide convenient, efficient routes to major
employment centers, implement the Long and Sort Range Transit
Plans, require new development to provide transit improvements,
coordinate transit services and transfers between the various transit
operators serving Santa Rosa, encourage ridership on public transit
systems through marketing and promotional efforts, provide full
access to transit services for all persons, and orient building plans
to allow for easy pedestrian walkways.

Less than
Significant

Potentially
Significant

Land Use policy E-1 provides new neighborhood parks and
recreation facilities, elementary schools and convenience shopping.
Public Services and Facilities policies A-1, A-2, A-4, A-6, A-7, A10, A-12 through A-14, A-15, A-16, A-18, B-4, and C-1 provide
recreation and park facilities and services needed by various
segments of the population, acquire and develop new park facilities

Less than
Significant

Parks and Recreation
4.5-A. Urban development may exceed park
construction, and result in non-attainment of the
City’s park standard.
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Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

to achieve the citywide standard, give highest priority for park
development to neighborhoods with the greatest park deficiencies,
provide community parks with a variety of recreational facilities,
acquire park sites adjacent to existing and proposed schools, hold
neighborhood meetings when new facilities are proposed to discuss
major recreation and parks issues, develop athletic fields to
accommodate the growing community need for such facilities,
require the provision of private play space for children in small lot
subdivisions and multifamily developments, pursue dedication of
small “pocket parks”, develop community centers in the southwest
and southeast areas of Santa Rosa, develop aquatic centers in the
southwest, southeast, and Rincon Valley areas of Santa Rosa,
provide community parks with a variety of facilities, encourage
innovative approaches for maintenance of parks and open space,
and assist the various school districts in developing school sites and
facilities to serve all neighborhoods in the City.
Open Space and Conservation policies A-1 and A-6 cooperate with
various public and private entities to create new public access trails
to parks, open spaces, drainage ways etc, and protect the Annadel
and Spring Lake regional parks from intrusion.
4.5-B. Neighborhood or community park facilities
may not be accessible from all residences within
Santa Rosa.
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Potentially
Significant

Urban Design policy G-1 establishes a defined center at the core of
large residential projects.
Traffic policy K-1 links the various citywide pedestrian paths.
Public Services and Facilities policies A-3, A-4, A-6, A-13 through
A-16 and A-18 continue planning efforts to acquire and develop
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Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

small neighborhood park facilities within a 10-minute walking
distance of all Santa Rosa residences, give highest priority for park
development to neighborhoods with the greatest park deficiencies,
provide community parks with a variety of recreational facilities,
require the provision of private play space for children in small lot
subdivisions and multifamily developments, pursue dedication of
small “pocket parks”, develop community centers in the southwest
and southeast areas of Santa Rosa, develop aquatic centers in the
southwest, southeast, and Rincon Valley areas of Santa Rosa, and
provide community parks with a variety of facilities.
Public Schools
4.6-A. Increased residential development may result
in a greater number of students than school facility
capacity.

Potentially
Significant

Public Service and Facilities policies C-1, C-2, and C-3 assist the
various school districts in developing school sites and facilities to
serve all neighborhoods in the City, maintain good communication
with area school districts, and continue cooperation with Santa
Rosa Junior College administration to further the accessibility to
and the quality of local community college education.

Less than
Significant

Potentially
Significant

Public Services and Facilities policies E-1 through E-6 provide for
citizen safety through expedient response to emergency calls,
provide for the safety of Santa Rosa citizens, collaborate with other
local jurisdictions in the provision of some police and fire services,
require implementation of fire protection measures, assist
neighborhoods and increase community contact through the
Neighborhood Oriented Policing Program and develop two new fire

Less than
Significant

Police and Fire Safety
4.7-A. Proposed development may increase demand
on police and fire protection by increasing population
and urbanized land area.
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Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

stations.
4.7-B. Development near the Urban Growth
Boundary may increase risk from wildland fires due
to the proximity of development to open areas of
grassland or chaparral.

Potentially
Significant

Noise and Safety policies F-1 through F-6 require proposed
developments in high- or medium-fire hazard areas to investigate a
site’s vulnerability to fire, require new development in areas of high
wildfire hazard to utilize fire-resistant building materials, prohibit
untreated wood shake roofs in areas of high fire hazard, continue
monitoring water fire-flow capabilities throughout the City and
improving water availability, require detailed fire prevention and
control measures for development projects in high fire hazard
zones, minimize single-access residential neighborhoods in
development areas near open space, and provide adequate access
for fire and other emergency response personnel.

Less than
Significant

4.7-C. Increased traffic congestion in certain areas
may result in increased response times for emergency
vehicles.

Potentially
Significant

Traffic policies A-2, C-4 and D-1 develop a program of corridor
mitigation of new development projects in Santa Rosa to reduce
peak hour congestion through transportation network improvements
on north-south and east-west corridors, improve traffic flow and
reduce neighborhood traffic impacts in all quadrants of the City,
and maintain a LOS D or better along all major corridors.

Less than
Significant

Potentially
Significant

Land Use policy C-9 preserves and protects the character of older
established residential neighborhoods within and adjacent to
downtown.
Urban Design policy F-1 encourages the rehabilitation of older
structures in neighborhoods to preserve the City’s history and to

Less than
Significant

Historic and Cultural Resources
4.8-A. Proposed development and intensification
may initiate destruction of identified historical or
cultural resources
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Santa Rosa: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

allow for diversity of architectural styles.
Historic Preservation policies B-1 through B-8 ensure that
alterations to historic buildings and their surrounding settings are
compatible with the character of the structure and the
neighborhood, preserve significant historic structures, establish
priorities and pursue designating new landmarks and historic
preservation districts, allow for the adaptive reuse of historic
landmark structures for institutional, office or limited commercial
uses, update the Survey of Historic Properties Inventory of 1990,
provide historic street name signs for each designated preservation
district, consider historic uses and establish provisions to encourage
retention of the historic use and/or setting in establishing zoning
designations for historic properties, and preserve sites that are
eligible for the National Register of Historic Places.
Traffic policy B-3 minimizes the disruption of historic sites and
architectural resources by street and highway improvements.
4.8-B. Construction of new land uses may disturb
undiscovered archeological resources.

MAY 16, 2003

Potentially
Significant

Historical Preservation policies A-1 through A-3 review proposed
developments and work in conjunction with Sonoma State
University’s Northwest Information Center to determine whether
sites contain known Native American resources or have the
potential for such resources, require that areas found to contain
significant artifacts be examined by a qualified consulting
archaeologist for recommendations concerning protection and
preservation, and avoid altering the material and their context if
cultural resources are encountered during grading, until a qualified
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Significant
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

cultural resource consultant has evaluated the situation.
Open Space and Agriculture
4.9-B. Expansion of residential development may
result in loss of Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance.

Potentially
Significant

Open Space and Conservation policies C-1 through C-3 support
efforts by the Sonoma County Agricultural Preservation and Open
Space District, encourage preservation of unincorporated lands
adjacent to and near the Santa Rosa Urban Growth Boundary as
viable agricultural resources, and preserve and enhance agriculture.

Less than
Significant

Potentially
Significant

Open Space and Conservation policies A-2, B-3, D-1, D-2, and D-4
through D-9 collaborate with other agencies and private
development to link non-access open spaces, require that new
subdivisions, multifamily, and non-residential development
abutting creek corridors are appropriately designed with respect to
the creek, utilize existing regulations and procedures to conserve
wetlands and rare plants, protect high quality wetlands and vernal
pools from development, continue to consult with the California
Department of Fish and Game to identify significant environments,
preserve waterways by informing residents of the environmental
effects of dumping yard or other waste into creeks, retain natural
waterways, preserve natural creek ways and drainage courses,
ensure that construction adjacent to creek channels is sensitive to
the natural environment, and require setbacks along creeks which
assure the preservation and maintenance of significant
environments.

Less than
Significant

Biological Resources
4.10-A. New development may impact the habitat
quality of streambeds, riparian areas, and other waterrelated habitat, due to increased runoff, siltation, and
encroachment.
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Significance
after Mitigation

Impact

Significance

Mitigation Measure

4.10-B. Expansion of urban land uses may result in
the loss of special status plants or animal species, and
reduced habitat areas or movement corridors.

Potentially
Significant

Open Space and Conservation policies A-2, D-1, D-2 through D-4,
E-1, and E-2 collaborate with other agencies and private
development to link non-access open spaces, utilize existing
regulations and procedures to conserve wetlands and rare plants,
protect high quality wetlands and vernal pools from development,
preserve and restore the elements of wildlife habitats and corridors,
continue to consult with the California Department of Fish and
Game to identify significant environments, preserve trees and other
vegetation, and preserve and regenerate native oak trees.

Less than
Significant

4.10-C. Proposed development in the northwest and
southwest quadrants may jeopardize remaining vernal
pools in the Santa Rosa area.

Potentially
Significant

Open Space and Conservation policies D-1, D-2, and D-4 utilize
existing regulations and procedures to conserve wetlands and rare
plants, protect high quality wetlands and vernal pools, and continue
to consult with the California Department of Fish and Game to
identify significant environments.

Less than
Significant

Potentially
Significant

Noise and Safety policies C-1 through C-7 require appropriate
geologic studies prior to development approval, to identify fault
trace locations within active fault zones, require comprehensive
geotechnical investigations prior to development approval, restrict
development from areas where people might be adversely affected
by known natural or manmade geologic hazards, restrict
development of critical facilities in areas determined as high-risk
geologic hazard zones, require identification and evaluation of
existing structural hazards related to unreinforced masonry, poor or
outdated construction techniques, and lack of seismic retrofit, require

Less than
Significant

Geology and Seismicity
4.11-A. In the event of a major earthquake in the
region, surface fault rupture, ground shaking,
localized liquefaction, and/or seismic related land
sliding may cause damage or destruction.
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

appropriate and feasible seismic retrofit of commercial, industrial
and public buildings that are not currently retrofitted, and require
inspection for structural integrity of water storage facilities, water
conveyance facilities, electricity transmission lines, roadways, etc.
4.11-B. New development could be subjected to
geologic hazards, including expansive soils,
landslides, differential settlement, and erosion.

Potentially
Significant

Noise and Safety policies C-1 through C-4 and C-8 require
appropriate geologic studies prior to development approval, to
identify fault trace locations within active fault zones, require
comprehensive geotechnical investigations prior to development
approval, restrict development from areas where people might be
adversely affected by known natural or manmade geologic hazards,
restrict development of critical facilities in areas determined as highrisk geologic hazard zones, and adopt mandatory, minimum erosion
control measures for current properties and those under construction
that exhibit high erosion potential, are in areas of steep slopes, or
have experienced past erosion problems.

Less than
Significant

Potentially
Significant

Public Services and Facilities policies I-1 through I-4 require
dedication, improvement and maintenance of stormwater flow and
retention areas as a condition of approval, require developers to
cover the costs of drainage facilities needed for surface runoff
generated as a result of new development, require erosion and
sedimentation control measures to maintain an operational drainage
system, preserve drainage capacity, and protect water quality, and
require measures to maintain and improve the storm drainage
system.

Less than
Significant

Hydrology and Flooding
4.12-A. New development and intensification may
alter existing drainage patterns or creeks, causing
downstream flooding or erosion.
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

Open Space and Conservation policies B-3, D-6 and D-7 require
that new subdivisions, multifamily, and non-residential
development abutting creek corridors are appropriately designed
and oriented with respect to the creek, retain natural waterways, and
preserve natural creek ways and drainage courses.
Noise and Safety policy D-1 ensures flood protection.
4.12-B. New development may degrade water quality
by increasing non-point source pollutants in
stormwater runoff.

MAY 16, 2003

Potentially
Significant

Public Services and Facilities policies I-1 through I-3, I-6 through
I-8 require dedication, improvement and maintenance of
stormwater flow and retention areas as a condition of approval,
require developers to cover the costs of drainage facilities needed
for surface runoff generated as a result of new development, require
erosion and sedimentation control measures to maintain an
operational drainage system, preserve drainage capacity, and
protect water quality, require implementation of Best Management
Practices to reduce drainage system discharge of non-point source
pollutants, prepare and distribute information to increase awareness
about the need to reduce drainage system discharge of non-point
source pollutants and develop a Standard Urban Stormwater
Mitigation Plan to reduce pollutants and runoff flows from new
development and significant redevelopment projects.
Open Space and Conservation policy D-5 preserves waterways by
informing residents of the environmental effects of dumping yard
or other waste into creeks.

PARSONS
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Significant
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Impact

Significance

Mitigation Measure

4.12-C. Urban development may increase drainage
flows as a result of impervious surfaces, resulting in
localized and cumulative flooding.

Potentially
Significant

Public Services and Facilities I-1 through I-5 and I-8 require
dedication, improvement and maintenance of stormwater flow and
retention areas as a condition of approval, require developers to
cover the costs of drainage facilities needed for surface runoff
generated as a result of new development, require erosion and
sedimentation control measures to maintain an operational drainage
system, preserve drainage capacity, and protect water quality, and
require measures to maintain and improve the storm drainage
system, cooperate with the Sonoma County Water Agency and the
Northern California Regional Water Quality Control Board to
conduct regular assessment of stormwater drainage facilities, and
develop a Standard Urban Stormwater Mitigation Plan to reduce
pollutants and runoff flows from new development and significant
redevelopment projects.
Noise and Safety policies D-1 through D-4 ensure flood plain
protection by retaining existing open areas and creating new open
areas needed to retain stormwater, recharge aquifers, and prevent
flooding, maintain current flood hazard data, require that new
development incorporate features into site drainage plans that
would reduce impermeable surface area, increase surface water
infiltration and minimize surface water runoff during storm events
and incorporate features and appropriate standards that reduce
flooding hazards.
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Impact

Significance
after Mitigation

Significance

Mitigation Measure

4.13-A. New development may generate higher water
demands than available through existing Sonoma
County Water Agency entitlements.

Potentially
Significant

Land Use policy A-3 annexes unincorporated land adjacent to City
limits and within the Urban Growth Boundary.
Public Services and Facilities policies F-1 through F-7 utilize high
quality water from the Sonoma County Water Agency aqueduct
system as the primary water supply, ensure that water supply
capacity and infrastructure are in place prior to occupancy of new
development, develop available groundwater resources for the
purpose of providing a supplemental source of water in the event of
an emergency, maintain existing levels of water service, and
decline requests for extension of water beyond the Urban Growth
Boundary, evaluate the City’s long-term water supply strategies,
evaluate the adequacy of water infrastructure in areas where
intensification of land use is anticipated to occur, and develop a
strategy to address potential deficiencies in capacity.
Growth Management policies B-3 and B-4 require provision of
infrastructure improvements needed to serve new development
projects and direct growth to areas where services and
infrastructure can be provided efficiently.

Less than
Significant

4.13-B. Proposed
new
development
and
intensification may result in increased wastewater
flows that exceed current treatment capacity.

Potentially
Significant

Land Use policy A-3 annexes unincorporated land adjacent to City
limits and within the Urban Growth Boundary, when the proposal is
timely and only if adequate services are available.
Public Services and Facilities policies G-1 through G-4 maintain
existing levels of wastewater service by preserving and improving
infrastructure, decline requests for extension of sewer services

Less than
Significant

Water, Sewer, and Solid Waste
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

beyond the Urban Growth Boundary, and evaluate the adequacy of
sewer infrastructure in areas where intensification is anticipated to
occur.
Growth Management policies B-3 and B-4 require provision of
infrastructure improvements needed to serve new development
projects and direct growth to areas where services and
infrastructure can be provided efficiently.
4.13-C. New development may result in increased
demand for solid waste disposal at the county landfill.

MAY 16, 2003

Potentially
Significant

Land Use policy A-3 annexes unincorporated land adjacent to City
limits and within the Urban Growth Boundary, when the proposal is
timely and only if adequate services are available.
Growth Management policies B-3 and B-4 require provision of
infrastructure improvements needed to serve new development
projects and direct growth to areas where services and
infrastructure can be provided efficiently.
Public Services and Facilities policies H-1 through H-6 continue
contracting for garbage and recycling collection services, work with
Sonoma County to identify alternatives to meet the need for solid
waste disposal after 2014, expand recycling efforts in multi-family
residential and commercial projects, require provision of attractive,
convenient recycling bins and trash enclosures, continue public
education programs about waste reduction, and consider
development of a residential and commercial food waste
composting program.
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Significant
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Impact

Significance

Mitigation Measure

4.14-A. Proposed development may result in
increased air pollutants exceeding air quality
standards, specifically PM10 and CO.

Significant

Land Use policies A-1 and A-2 foster close land use/transportation
relationships to promote use of alternative transportation modes and
discourage travel by automobile, allow residential development of
up to 30 units per acre in any land use category within one-quarter
mile of potential rail transit stops.
Urban Design policies B-2, D-1 through D-3 and G-2 encourage,
promote and assist in the development of housing units within
Downtown for a mix of income levels and housing types,
restructure existing strip developments to cluster commercial uses
in neighborhood nodes, provide an open space network that is
linked by pedestrian and bicycle paths, and that preserves and
enhances Santa Rosa’s significant visual and natural resources,
restore Santa Rosa Creek as a linear park throughout the City and
locate higher density residential uses adjacent to transit facilities,
shopping, and employment centers.
Housing policies C-5 and C-6 encourage production of residential
units with the Downtown Medium and Downtown High mixed-use
land use classifications, and promote development of second units.
Transportation policies A-1, A-2, B-1, H-1, H-2, H-4, I-1, I-2, J-1,
K-1 K-6, L-1, L-2, and L-7 expand Transportation Systems
Management programs for employers, reduce peak hour singleoccupancy automobile trips, evaluate corridor levels of service and
develop strategies to improve service levels, require site design to
focus through-traffic on arterial streets, provide convenient,

Significance
after Mitigation

Air Quality
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Significance

Mitigation Measure

Significance
after Mitigation

efficient routes to major employment centers, implement the Long
and Short Range Transit, coordinate transit services and transfers
between the various transit operators serving Santa Rosa, support
efforts to implement rail service along the NWPRR, preserve
options for future rail stations along the NWPRR corridor by
zoning land in proximity to the potential station sites for higher
residential densities and/or mixed use development, pursue
implementation of walking and bicycling facilities, link the various
citywide pedestrian paths, integrate multi-use paths into all creek
corridors, railroad rights-of-way, and park designs, provide bicycle
lanes along all arterial streets and high volume collector streets,
provide bicycle lanes on major access routes to all schools and
parks, and install and construct bicycle facilities.
Public Services and Facilities policies A-7, A-8, C-2, and H-5
acquire park sites adjacent to existing and proposed schools,
integrate the bicycle and pedestrian path networks, maintain good
communication with area school districts on all matters pertaining
to the need for and the provision of school sites and facilities, and
continue public education programs about waste reduction.
Open Space and Conservation policies F-2 and F-3 budget for clean
fuels and vehicles in the City’s long-range capital expenditure
plans, and develop a program to reduce particulate matter emission
from wood burning appliances.
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Significance
after Mitigation

4.14-B. Construction activities for proposed new
development may generate air pollution that exceeds
State or federal standards.

Potentially
Significant

Open Space and Conservation policy F-1 reviews all new
construction projects and requires dust abatement actions.

Less than
Significant

4.15-A. Noise generated by commercial uses,
industrial facilities, or construction equipment may
exceed established standards.

Potentially
Significant

Noise and Safety policies B-1 through B-4, B-6, B-10, B-12, and B14 do not locate noise-sensitive uses in proximity to major noise
sources, encourage residential developers to provide buffers other
than sound walls, prevent new stationary and transportation noise
sources from creating a nuisance in existing developed areas,
require new projects to submit an acoustical study, do not permit
existing uses to generate new noises exceeding normally acceptable
levels, encourage developers to incorporate acoustical site planning
into their projects, work with private enterprises to reduce or
eliminate nuisance noise from industrial and commercial sources
that impact nearby residential areas, cooperate with Santa Rosa
Memorial Hospital, Community Hospital and other hospitals
proposing helipads, and discourage new projects that have potential
to create ambient noise levels more than 5 dBA DNL above
existing background, within 250 feet of sensitive receptors.

Less than
Significant

4.15-C. Train/rail traffic along Northwest Pacific
Railroad may result in increased temporary or
periodic noise levels.

Potentially
Significant

Noise and Safety policies B-1, B-2, B-4, and B-9 Do not locate
noise-sensitive uses in proximity to major noise sources, encourage
residential developers to provide buffers other than sound walls,
require new projects to submit an acoustical study, and encourage
developers to incorporate acoustical site planning into their
projects.

Less than
Significant

Noise
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Impact

Significance

Mitigation Measure

4.16-A. New residential, commercial, industrial, and
public service development may increase energy
consumption.

Potentially
Significant

Housing policies G-1 through G-3 maximize energy efficiency in
residential areas, promote energy efficiency through site planning
and building design, and continue to fund energy conservation
through the Housing Authority’s rehabilitation loans.
Open Space and Conservation policies G-1 through G-3 promote
the use of site planning, solar orientation, cool roofs, and
landscaping to decrease summer cooling and winter heating needs,
identify opportunities for decreasing energy use through installation
of energy efficient lighting, reduced thermostat settings, elimination
of unnecessary lighting in public facilities, and identify and
implement energy conservation measures that are appropriate for
public buildings.

Significance
after Mitigation

Energy
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Impact

Significance

Mitigation Measure

4.1-a. New development outside the exiting Sphere
of Influence would result in the loss of open space.

Significant

Proposed General plan policies partially reduce the significance of
this impact. Relevant policies include: OS-1 through OS-4D, OS-5,
OS-9A and LU-13.
The Open Space policies OS-1 through OS-3 requires collaboration
with Sonoma County to ensure that land in the Planning Areas
designated as Open Space in the Rohnert Park General Plan is
maintained; encourages preservation of an open space “square”
south of “G” section; and, the dedication of open space as a buffer
along the west-side of Petaluma Hill Road, as part of the University
District, Northeast, and Southeast Specific Plan.
Open Space policies OS-4 through 4D address the Northwest Area
Specific Plan, and include development in the County-designated
Northwest Community Separator, requiring the permanent
preservation of open space in an area that provides visual relief
from continuous urbanization. First priority in the Planning Area is
given to urban growth boundaries, community separators, green
belts, and view corridors. Second priority is referred to the view
corridor along Railroad Avenue and Stony Point Road: prime
farmland, land under Williamson Act agreements, and
environmentally sensitive habitat areas. The policies require
permanent preservation of open space as mitigation for
development; require and ensure that permanent preservation of
open space to take the form of grants in fee and title or easement to
the appropriate governmental body or third party land trust; and

Significance
after Mitigation

Land Use
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

ensure that provision is made for maintenance of the open space.
Open Space OS-5 seeks to ensure that open space parcels are
aggregated to the maximum extent feasible, in order to avoid
piecemeal acquisition that would not serve to mitigate the loss of
Community Separator lands, while being consistent with the
County’s Agricultural Preservation and Open Space District’s
acquisition plan.
Open Space policy OS-9A is the undertaking of a study to explore
the feasibility of mitigating open space on the East Side.
Land Use policy LU-13 is to ensure that uses along Petaluma hill
Road are limited to Open Space, Park and Recreation, or Estate
Residential only.
4.1-b. Land within a County-designated community
separator would be developed.

Significant

Policies OS-4, 4A, 4B, 4C, and 4D (above) and 4E will mitigate
this impact to less than significant.
Policy OS-4E states the City shall adopt an adequate and
appropriate mechanism to ensure that the required open space
mitigation will occur through acquisition of open space land within
areas described in OS-4A (priorities) or payment of a fee in lieu of
acquisition --- and in place prior to City approval of any
developments.

Less than
Significant

4.1-c. New development may be incompatible with
adjacent uses.

Potentially
Significant

Further
mitigation
measures
include:
1. Amend the Land Use Diagram to have a more gradual transition
of uses in the following areas: between the Mixed Use City Center
(including the adjacent Mixed Use site north of the Hinebaugh
Channel) and adjacent non-residential areas; and between

Less than
Significant
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

residential and non-residential uses along Valley House Road.
2. Provide additional Mixed Use designations and density
gradations to create smoother transitions in the flowing areas:
between High Density Residential and Industrial and Commercial
uses on the Westside; and between Residential and Industrial uses
on the city’s southeast side.
4.1-e. Full build out of the General Plan would
result in a greater imbalance of jobs to employed
residents.

Significant

Policies proposed by the General Plan that reduce the impact are
GM-16 and GM-24.
Policy GM-16: As part of preparation and approval of specific
plans and any other implementing ordinances, regulations and
development agreements, and allocation of development
entitlements for areas of new development, balance non-residential
development with residential development over the different phases
and require that the contemplated balance of housing types is
attained at build out.
Policy GM-24: Requires that the City undertake periodic review to
monitor General Plan implementation, with the first review
scheduled to occur within three years of Plan adoption --- to include
performance indicators, such as average trip time, total vehicle
hours traveled, jobs/housing balance, park space per resident.

Less than
Significant

Potentially
Significant

Policies relevant to the impact on ridgelines, view-shed and
corridors are CD-6, CD-7 and CD-8.
Policy CD-6: As part of development along Petaluma Hill Road,
ensure that planting, if any, does not obstruct views of the ridges

Less than
Significant

Community Character
4.2-c. New development may block existing views
of the eastern ridgeline from points along the eastern
edge of Rohnert Park.
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

from the City’s eastern neighborhoods --- trees or shrubs shall not
exceed 25 feet in height upon maturity.
Policy CD-7: Minimizes disruption of existing views by new
development along:
 Snyder Lane by providing ~ 32-foot wide linear park/parkway
along the eastern edge of Snyder Lane; set back all development
on the eastside at least 20 feet from the edge of linear parkway;
establish upper-story step-back requirements for development
adjacent to the parkway as part of the Zoning Ordinance.
 Along the 1999 City Limits in the areas between Creekside
Middle School and Rancho Cotati Senior High School, set back
new structures at least 60 feet away from the edge of existing
residential-use parcels immediately adjacent to the west.
 Maintain a 100-foot setback between the “G” section and any
new development located south of it.
 Along Bodway Parkway, north of Valley House Drive, require
any new development on the eastern side of the street, with the
exception of the Mixed Use center, to be set back at least 50 feet
from the edge of the street right-of-way.
Policy CD-8: Maintains streets as “view corridors” where
appropriate, keeping northern and eastern terminus ‘open’ by not
allowing buildings or tall trees to be placed at street ends; and either
leaving the eastern edge of the north-south streets at the city’s
eastern edge to remain unplanted, or ensuring tall-branching trees
are used that permit views from vehicles. Further, reinforce the
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

dramatic framed views of the ridgeline along the Rohnert Park
Expressway by ensuring that if the road is widened, landscaping
reinforces the framing of the ridgeline view.
4.2-d. Development under the General Plan would
alter the visual character of the urban edge.

MAY 16, 2003

Significant

CD policies (CD-9, CD-11. CD-12, CD-13, CD-14 and CD-23)
address this impact focus on both the east and west sides of the
City.
Policy CD-9: Ensure that development intensities provide adequate
transition from urban to open space uses on the city’s eastside, as
indicated on the General Plan Diagram.
Policy CD-11: Require all development along the city edge, in
order to maintain the open space appearance along Petaluma Hill
Road.
Policy CD-12: As part of the Zoning Ordinance, establish setback
requirements for development adjacent to open space buffers along
city edges.
Policy CD-13: Allow only Estate Residential uses or open space
and recreation uses along Petaluma Hill Road.
Policy CD-14: Ensure that design treatment at the edge of urban
uses results in “soft” edges by:
 Prohibiting the use of solid walls along these edges;
 Using materials and designs to promote soft edges; and,
 Encouraging development at the edge of the city to face
outwards.
Policy CD-23: Calls for design guidelines to be established for

PARSONS

Less than
Significant
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Significance

Mitigation Measure

Significance
after Mitigation

Estate Residential development, to ensure that residential design is
compatible with environmental setting.
Transportation
4.3-a. New development would result in increased
traffic that would exceed the maximum acceptable
Level of Service standards on the following roadway
segments:
1. North and southbound Commerce Blvd between
State Farm Dr. and U.S.101 northbound ramps;
2. Southbound Commerce Blvd between Enterprise
Dr. and Old Redwood Highway;
3. Southbound Seed Farm Drive between State Farm
Dr. and Southwest Blvd;
4. North and southbound Petaluma Hill Rd between
Valley house Dr. and East Railroad Ave;
5. North and southbound Petaluma Hill Road
between Snyder Lane and northwest of Rohnert Park;
6. Northbound Stony Point Rd. between Millbrae
Ave and North of Rohnert Park;
7. Westbound Millbrae Ave. between west of
Wilfred-Dowdell Specific Plan area and Stony Point
Road;
8. East and westbound Wilfred Ave between West of
Wilfred-Dowdell Specific Plan and Stony Point Road;
9. Southbound Old Redwood Hwy between
Gravenstein Hwy and East Cotati Ave;

MAY 16, 2003

Significant

Transportation policies TR-2, TR-6, TR-7, TR-9, TR-11, TR-14
through TR-21
Further mitigation measures include:
1. Add 3 lanes to Stony Point, north of Millbrae.
2. Improve Millbrae and Wilfred Avenues to Stony Point Drive.

PARSONS

Significant at
roadway segments
1-5, 9-14.
Less than
Significant at
roadway segments
6-8.
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Significance

Mitigation Measure

Significance
after Mitigation

10. Southbound Old Redwood Hwy between East
Cotati Ave. and East Railroad Ave;
11. Northbound Old Redwood Hwy between
Commerce Blvd. and Gravenstein Hwy;
12. East and westbound East Cotati Ave between Old
Redwood Hwy and Adrian Dr;
13. North and southbound Petaluma Hill Rd between
Adobe Rd/Main St. and East Railroad Ave; and
14. North and southbound Adobe Road between
Petaluma Hill Road/Main St. and East of Penngrove.
4.3-b. New development would result in increased
traffic that would exceed the maximum acceptable
Level of Service standards for the following
intersections:
1. Wilfred Ave/Redwood Drive;
2. Wilfred Ave/U.S 101 southbound ramps;
3. Commerce Drive/Golf Course Drive;
4. Commerce Drive/U.S 101 northbound ramps;
5. Rohnert Park Expressway/Redwood Drive;
6. Rohnert Park Expressway/U.S. 101 southbound
ramps;
7. Rohnert Park Expressway/U.S. 101 northbound
ramps;
8. Rohnert Park Expressway/Commerce Blvd.
9. Rohnert park Expressway/Snyder Lane
10. Rohnert Park Expressway/Petaluma Hill Road

MAY 16, 2003

Significant

Transportation policies TR-2, TR-11, TR-18 through TR-21
Further mitigation measures include:
1. Modify TR-11 to incorporate additional improvements
2. Modify General Plan policy TR-1 to allow LOS D for
intersections near U.S. 101.

PARSONS

Significant at
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intersections 1
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Significance

Mitigation Measure

4.3-c. New development would create an increased
need for transit that may not be met by existing transit
services and facilities

Potentially
Significant

Transportation policies TR-30 through TR-34.
Bus Stops and Shelters:
TR-30 – In consultation with Golden Gate Transit and Sonoma
County Transit, determine appropriate locations of new bus stops,
in conjunction with increased service and expanded routes.
TR-31 – Require project proponents to provide bus stops and
shelters in conjunction with new development.
TR-32 – Work with Sonoma County Transit, Golden Gate Transit,
and private developers to ensure that bus stops and shelters adhere
to the following standards:
 Bus pull-outs shall be required at bus stop locations in order to
prevent stopping buses from interfering with traffic-flow;
 Bus stop locations shall allow direct, convenient pedestrian
access to adjacent development;
 Pedestrian access to bus stops shall be safe and comfortable;
 Bus shelters shall provide adequate protection from, sun, wind,
and rain;
 Bus stops and shelters shall display schedules and routes; and
 Bus shelters shall be adequately designed and sized to
accommodate waiting passengers during inclement weather.
Rail Service and Transit Center:
TR-33 – Encourage the Sonoma County Transportation Agency
(SCTA) to continue in their efforts to develop commuter rail service
along the Northwestern Pacific (NP) right-of-way. Work with

MAY 16, 2003
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Significance
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SCTA to resolve issues regarding commuter rail design and
operation in Rohnert Park, including:
 Location of rail stations;
 Design of roadway crossings at Rohnert Park Expressway,
Southwest Boulevard, and Golf Course Drive; and
 Noise impacts and mitigation measures.
TR-34 – Undertake a comprehensive study to evaluate and
implement a multi-hub transit corridor along Rohnert Park
Expressway with the following characteristics:
 Rail transit station in the vicinity of the Rohnert Park
Expressway/Northwestern Pacific right-of-way;
 A bus transfer station, either in the vicinity of the station or in
another location with frequent shuttle connection between the rail
and bus stations;
 Frequent shuttles between the rail/bus station(s) and the
University District and Sonoma State University; and
 Parking either in vicinity of the rail/bus station(s) or in location
with shuttle access to the station(s).
4.3-d. New development would create demand for
additional pedestrian and bicycle circulation, in both
areas
of
new development
and
existing
neighborhoods, that may not be met by existing
facilities and amenities.

MAY 16, 2003

Potentially
Significant

Transportation policies TR-38, TR-39, TR-41, and TR-43.
Policy TR-38 – Establish pedestrian-friendly amenities along
streets that run through or adjacent to areas designated for MixedUse, High Density Residential, Public, or Parks. Ensure that:
 Sidewalks are wide enough to accommodate pedestrian use;
 Sidewalk intersection bulbs are provided to reduce the walking

PARSONS

Less than
Significant

APPENDIX M.2-9

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M – SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M.2
Rohnert Park: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance
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Significance
after Mitigation

distance across streets;
 Pedestrian lighting, benches, street trees, and other sidewalk
amenities are provided; and
 Landscaping complements pedestrian circulation and eliminates
barriers to pedestrian access.
Policy TR-39 – Update the Bicycle Master Plan to incorporate
Class I bikeways. Developed locations and alignments for Class II
and III bikeways.
Policy TR-41 – Ensure that bikeways are continuous and
interconnected, and that access points into bikeways minimize
conflicts with pedestrian and traffic congestion.
Policy TR-43 – Establish requirements for bicycle parking as part
of the Zoning Ordinance update. Ensure that secure bicycle parking
is provided in conjunction with new development in areas
designated for Mixed Use, Commercial, Industrial, office, Public,
Park, and High Density Residential uses.
4.3-e. New development under the General Plan
would result in increased traffic congestion at the
vicinity of school sites.

MAY 16, 2003

Significant

Transportation policies TR-13.
Policy TR-13 – Calls for the City to explore feasible measures to
address localized congestion at school pick-up and drop-off
locations. In addition, all policies promoting safe traffic conditions
on city streets, including policies to promote bicycle and pedestrian
circulation, would help reduce traffic congestion at school sites.

PARSONS

Less than
Significant
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Significance

Mitigation Measure

4.4-a. The proposed General Plan is inconsistent
with the 1997 Clean Air Plan.

Significant

Transportation Control Measures, Transportation policies,
Community Development and EC policy: TCM-1 and TR-22,
TCM-9 and TR-39 through 41 and TR-43, TCM-12 and TR-32 and
TR-38, TCM-19 and TR-38, TCM 20 and CD-25, and EC-22.
This impact would remain significant, even after implementation of
the mitigation measure, because VMT per population exceeds the
assumption in the Clean Air Plan.
TCM-1 – Support Voluntary Employer-Based Trip Reduction
Programs. Policy TR-22 calls for a non-mandatory employer based
transportation demand management program.
TCM-9 – Improve Bicycle Access and Facilities. Policies TR-39
through TR-41 – call for improved bikeways, bicycle amenities,
and facilities. Policy TR-43 calls for bicycle parking requirements
as part of the Zoning Ordinance.
TCM-12 – Improve Aerial Traffic Management. Roadway
classifications are designed with wider outer lanes to allow for bus
pull-over and pull-out, as well as sidewalks and bikeways for
pedestrian access. Policy TR-32 calls for appropriate bus stop
design. Policy TR-38 calls for pedestrian-friendly amenities in
specified areas throughout the city.
TCM-19 – Pedestrian Travel. Compact development proposed
under the General Plan in mixed-use areas is intended to encourage
walking. Policy TR-38 calls for pedestrian friendly amenities in
mixed-use areas.

Significance
after Mitigation

Air Quality

MAY 16, 2003
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APPENDIX M.2-11

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M – SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M.2
Rohnert Park: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance
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Significance
after Mitigation

TCM-20 – Promote Traffic Calming. Policy CD-25 calls for trafficcalming measures to reduce traffic speeds in residential
neighborhoods.
Policy EC-22 – Cooperate with the Bay Area Air Quality
Management District to achieve emission reductions for nonattainment pollutants, including carbon monoxide, ozone, and PM10, by implementation of air pollution control measures as required
by State and federal statues.
4.4-b. Development under the General Plan could
lead to increased emissions of carbon monoxide,
ozone precursors, and particulate matter in the
Rohnert Park area and degradation of local air quality.

MAY 16, 2003

Potentially
Significant

EC policies EC-22, EC-23, EC-25 and EC-26.
Even with mitigation measures, this impact would remain
significant. Air quality throughout the Bay Area would be expected
to improve, but Rohnert Park could experience a relative
degradation of air quality, when compared to the entire Bay Area.
Policy EC-22 - Cooperate with the Bay Area Air Quality
Management District to achieve emission reductions for nonattainment pollutants, including carbon monoxide, ozone, and PM10, by implementation of air pollution control measures as required
by State and federal statues.
Policy EC-23 – Use the City’s development review process and the
CEQA regulations to evaluate and mitigate the local and
cumulative effects of new development on air quality.
Policy EC-25 – Prohibit emission-generating facilities in the
Northwest Specific Plan area or in the planned industrial areas in
the southwest.
Policy EC-26 – Encourage new residential development and

PARSONS

Significant
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remodeled homes to install clean-burning fireplaces and wood
stoves.
4.4-c. Construction, grading, and excavation
associated with new development could create dust.

Potentially
Significant

EC policy number 3 will reduce the effects of this impact.
Policy EC-3 – Calls for the City to adopt the standard construction
dust abatement measures included in BAAQMD’s CEQA
Guidelines.

Less than
Significant

4.5-a. New
development
and
roadway
improvements would result in increased traffic
volumes along existing roadways and introduce traffic
along new roadways, increasing noise levels at
existing and future noise sensitive receptors.

Significant

Noise policies addressing this impact are NS-2 and NS-6.
Policy NS-2 – For all residential uses, establish 45 dB Ldn as the
standard for interior noise levels and 60 dB Ldn as the standard for
exterior noise levels. Require appropriate siting of residential uses
and/or mitigation measures to meet the standards.
Policy NS-6 – Require buffers or site planning techniques for all
new development within 65dB Ldn noise contours. However, avoid
visible sound walls except along US 101 and along the
Northwestern Pacific (NP) Railroad right-of-way.

Less than
Significant

4.5-b. The General Plan would result in the
development of new roads that would experience
roadside noise levels in excess of 60 dB Ldn.

Significant

Noise policies addressing this impact are NS-2 and NS-6.
Policy NS-2 – For all residential uses, establish 45 dB Ldn as the
standard for interior noise levels and 60 dB Ldn as the standard for
exterior noise levels. Require appropriate siting of residential uses
and/or mitigation measures to meet the standards.
Policy NS-6 – Require buffers or site planning techniques for all
new development within 65dB Ldn noise contours. However, avoid
visible sound walls except along US 101 and along the

Less than
Significant

Noise

MAY 16, 2003
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Northwestern Pacific (NP) Railroad right-of-way.
4.5-c. The General Plan would result in
development of noise-sensitive uses within areas
subject to 60 dB Ldn noise levels from roadways and
railroads.

Potentially
Significant

NS polices NS-1, NS-2, NS-3 and NS-6 address this impact.
Policy NS-1 – during the review and approval, use Figure 8.3-1 to
determine acceptable uses and analysis and insulation requirements
in noise-impacted areas.
NS-2 – For all residential uses, establish 45 dB Ldn as the standard
for interior noise levels and 60 dB Ldn as the standard for exterior
noise levels. Require appropriate siting of residential uses and/or
mitigation measures to meet the standards.
NS-3 – Update the Noise Ordinance and the Zoning Ordinance to
require control of noise as the source through site design, building
design, buffering, hours of operation, and other regulations, for any
noise emitting use.
NS-6 – Require buffers or site planning techniques for all new
development within 65dB Ldn noise contours. However, avoid
visible sound walls except along HWY 101 and along the
Northwestern Pacific (NP) Railroad right-of-way.

No Impact

4.5-d. The General Plan would potentially expose
existing noise-sensitive uses to construction-related
noise.

Potentially
Significant

NS-4 policy would reduce this impact.
Policy NS-4 – Continue to require control of noise or mitigation
measures for any noise-emitting construction equipment or activity.

No Impact

Potentially
Significant

HS-1 and HS-2 policies will address this impact.
Policy HS-1 – Require new construction to utilize preparation,
grading, and foundation designs in accordance with site-specific

Geology and Seismicity
4.6-a. In the event of an earthquake, new
development in Rohnert Park could be subjected to
ground shaking and liquefaction.

MAY 16, 2003

PARSONS

Less than
Significant
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soil conditions. Require submittal of a preliminary soils report,
prepared by a registered civil engineer.
Policy HS-2 – Continue requiring all new buildings in the city to be
built under the seismic requirements of the Uniform Building Code
and Uniform Plumbing Code.
4.6-b. Areas of new development in Rohnert Park
could be subject to the effects of expansive soils.

Potentially
Significant

HS-1 policy will address this impact.
Policy HS-1 – Require new construction to utilize site preparation,
grading, and foundation designs in accordance with site-specific
soil conditions. Require submittal of a preliminary soils report,
prepared by a registered civil engineer.

Less than
Significant

Potentially
Significant

EC policies EC-4, EC-6, EC-13, and EC-14 will address this
impact.
Policy EC-4 – Cooperate with State and federal agencies to ensure
that development does not substantially affect special status species
appearing on any State or federal list of rare, endangered, or
threatened species. Require assessments of biological resources
prior to approval of any development within 3000 feet of any
creeks or high potential wetlands, as depicted in [General Plan]
Figure 6.2-1, or within habitat areas of identified special status
species, as shown in [General Plan] Figure 6.2-3.
Policy EC-6 – Work with private, non-profit conservation, and
public groups to secure funding for wetland protection and
restoration projects.

Less than
Significant

Biological Resources
4.7-a. New development could result in elimination
or disruption of special status species and their
habitats.

MAY 16, 2003

PARSONS
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Policy EC-13 – Require dedication of creek protection zones
extending 50 feet (measured from the tops of the banks and s strip
of land extending laterally outward from the top of each bank) for
creeks, with extended buffers where significant habitat areas or
high potential wetlands exist. Development shall not occur within
this zone, except as part of greenway enhancement (for example,
trails and bikeways). Require City approval for the following
activities within the creek protection zones:
 Construction, alteration, or removal of any structure;
 Excavation, filling, or grading;
 Removal or planting of vegetation (except for removal of
invasive plant species); or
 Alteration of any embankment.
Policy EC-14 – As part of specific plans (see Policy LU-G), require
evaluation and implementation of appropriate measures for creek
bank stabilization, and any necessary steps to reduce erosion and
sedimentation, but preserve natural creek channels and riparian
vegetation.
4.7-b. New development could result in elimination
or potential degradation of areas with high potential to
support wetlands and wildlife.

MAY 16, 2003

Significant

EC policies EC-4, EC-5, EC-6, EC-10, EC-13, EC-14 and HS-11
policy will address this impact.
Policy EC-4 – Cooperate with State and federal agencies to ensure
that development does not substantially affect special status species
appearing on any State or federal list of rare, endangered, or
threatened species. Require assessments of biological resources
prior to approval of any development within 3000 feet of any

PARSONS

Less than
Significant
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creeks or high potential wetlands, as depicted in [General Plan]
Figure 6.2-1, or within habitat areas of identified special status
species, as shown in [General Plan] Figure 6.2-3.
Policy EC-5 – Require development in areas with high and
moderate wetlands potential delineated in [General Plan] Figure
6.2-1 to complete assessments of biological resources.
Policy EC-6 – Work with private, non-profit conservation, and
public groups to secure funding for wetland protection and
restoration projects.
Policy EC-10 – As part of development approval in any new
growth area, require participation in a landscape assessment district,
with responsibility for maintaining creek ways, open spaces,
landscaped medians, and other similar features.
Policy EC-13 – Require dedication of creek protection zones
extending 50 feet (measured from the tops of the banks and s strip
of land extending laterally outward from the top of each bank) for
creeks, with extended buffers where significant habitat areas or
high potential wetlands exist. Development shall not occur within
this zone, except as part of greenway enhancement (for example,
trails and bikeways). Require City approval for the following
activities within the creek protection zones:
 Construction, alteration, or removal of any structure;
 Excavation, filling, or grading;
 Removal or planting of vegetation (except for removal of
invasive plant species); or

MAY 16, 2003

PARSONS

APPENDIX M.2-17

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M – SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M.2
Rohnert Park: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

 Alteration of any embankment.
Policy EC-14 – As part of specific plans (see Policy LU-G), require
evaluation and implementation of appropriate measures for creek
bank stabilization, and any necessary steps to reduce erosion and
sedimentation, but preserve natural creek channels and riparian
vegetation.
Policy HS-11 – In cooperation with the Sonoma County Water
Agency, maintain flood plain areas, drainage channels, and other
drainage structures and improve drainage channel capacity in ways
that will preserve the natural character of habitat areas, riparian
corridors, and waterways to the maximum extent feasible.
4.7-c. New development under the General Plan
could result in the introduction and spread of nonnative invasive plant species.

Potentially
Significant

EC policies EC-7, EC-8, and EC-12 address this impact.
Policy EC-7 – Encourage planting of native vegetation in new
development sites, parks, public areas, and open space.
Policy EC-8 – As part of the City’s Park, Recreation, and Open
Space Master Plan, institute an ongoing program to remove and
prevent the re-establishment of invasive plant species from
ecologically sensitive areas, including City parks and other Cityowned open space.
Policy EC-12 – Protect oak and other native trees that are of
significant size through the establishment of a Heritage Tree
Preservation Ordinance.

Less than
Significant

4.7-d. New development would potentially result in
the reduction or degradation of common habitats and
common wildlife species.

Less than
Significant

No policies in the General Plan are designed to mitigate this
impact.

Less than
Significant

MAY 16, 2003

PARSONS

APPENDIX M.2-18

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M – SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M.2
Rohnert Park: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Potentially
Significant

HS and EC polices address this impact (HS-4, HS-6, HS-8, EC-15,
EC-16, EC-18 and EC-20).
Policy HS-4 – Ensure that the City’s regulations pertaining to
subdivision design, zoning, building, and grading ordinances and
policies continue to include measures to minimize erosion and
sedimentation.
Policy HS-6 – As part of the building permit process, require new
development greater than five acres in size to prepare and
implement a site-specific storm water pollution prevention plan
(SWPPP) that effectively reduces discharges of storm water
containing sediment and other pollutants resulting from site
construction activities. In addition, require all projects, regardless
of size, to comply with any other storm water provisions of the
specific plans for their respective areas.
HS-8 – Systematically conduct maintenance, make repairs, or
improve drainage facilities to minimize localized flooding during
rainstorms. Provide treatment to first-flush runoff flows, street
sweeping programs, and additional source controls to minimize
non-point source pollution.
Policy EC-15 – Continue working with the Regional Water Quality
Control Board to protect water quality.
Policy EC-16 – Regularly monitor water quality to maintain high
levels of water quality for human consumption and ecosystem
health.

Significance
after Mitigation

Hydrology, Flooding, and Water Quality
4.8-a. New development could result in increased
non-point-source pollutant levels in storm-water
runoff and in the regional storm drain system.

MAY 16, 2003

PARSONS

Less than
Significant
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Policy EC-18 – Protect waterways by prohibiting the dumping of
debris and refuse in and near waterways and storm drains.
Policy EC-20 – Prepare and disseminate information about the
potentially harmful effects of toxic chemical substances and safe
alternative measures, including information about safe alternatives
to toxics for home and garden use.
4.8-b. New development may interfere with
groundwater recharge such that there would be a net
deficit in near-surface aquifer volume or a lowering of
the local groundwater table level, particularly in the
western half of the city.

Potentially
Significant

HS policies, HS-3 and HS-3A, will address this impact.
Policy HS-3 – Prepare and implement a Storm Water Management
Plan to ensure protection of the surface and groundwater resources.
Policy HS-3A – Work with the County to ensure that any new
development east of Petaluma Hill Road does not interfere with
groundwater recharge.

Less than
Significant

4.8-c. New development could increase storm
water runoff, resulting is increased flooding potential,
affecting drainage in the Laguna de Santa Rosa, and
potentially interfering with normal operations at eh
Laguna Water Reclamation Treatment Plant.

Significant

HS, EC and LU policies address this impact (HS-3, HS-5, HS-11a,
EC-13 and LU-10A).
Policy HS-3 – Prepare and implement a Storm Water Management
Plan to ensure protection of the surface and groundwater resources.
Policy HS-5 – As part of the building permit process, require all
development projects to comply with hydrology and drainage
policies incorporated in the applicable Specific Plans. Require the
project proponent to design and construct a storm drain system in
accordance with the SCWA Flood Control Design Criteria (latest
version), specific to the project. Encourage the use of
environmentally sensitive drainage improvements including flow
reduction and flood bypass systems in order to ensure protection of
surface water quality and stream integrity.

Less than
Significant

MAY 16, 2003
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Policy HS-11A – Require any new development south of Valley
House Road and east of Bodway Parkway located in the Petaluma
floodplain to ensure that there is no net increase in peak-day runoff
from the site to the Petaluma floodplain.
Policy EC-13 – Require dedication of creek protection zones
extending 50 feet (measured from the tops of the banks and s strip
of land extending laterally outward from the top of each bank) for
creeks, with extended buffers where significant habitat areas or
high potential wetlands exist. Development shall not occur within
this zone, except as part of greenway enhancement (for example,
trails and bikeways). Require City approval for the following
activities within the creek protection zones:
 Construction, alteration, or removal of any structure;
 Excavation, filling, or grading;
 Removal or planting of vegetation (except for removal of
invasive plant species); or
 Alteration of any embankment.
Policy LU-10A – Stipulates that all specific plans shall address
hydrology and drainage for their respective areas, as well as
practices to be incorporated as part of individual development
projects.
4.8-d. Areas of new development could be subject
to 100-year floods.

MAY 16, 2003

Significant

Policies that address this impact are HS-7, HS-8, HS-9, HS-10, HS11 and HS-11A.
Policy HS-7 – Prepare engineering studies when necessary to
update drainage and flood zone maps and, during rainstorms,

PARSONS

Less than
Significant
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conduct surveys and document locations of flooding.
HS-8 – Systematically conduct maintenance, make repairs, or
improve drainage facilities to minimize localized flooding during
rainstorms. Provide treatment to first-flush runoff flows, street
sweeping programs, and additional source controls to minimize
non-point source pollution.
HS-9 – Use the City’s development review process to ensure that
proposed development located in 100-year flood zones undertakes
measures to provide adequate protection from flood hazards.
HS-10 – Continue to use the National Flood Hazard Insurance
Program standards and regulations as guidelines for implementation
of flood damage control programs in Rohnert Park. Work with
Federal Emergency Management Agency to update the 1991 Flood
Insurance Rate maps to reflect improvements to Copeland Creek.
Policy HS-11 – In cooperation with the Sonoma County Water
Agency, maintain flood plain areas, drainage channels, and other
drainage structures and improve drainage channel capacity in ways
that will preserve the natural character of habitat areas, riparian
corridors, and waterways to the maximum extent feasible.
Policy HS-11A – Require any new development south of Valley
House Road and east of Bodway Parkway located in the Petaluma
floodplain to ensure that there is no net increase in peak-day runoff
from the site to the Petaluma floodplain.
4.8-e. New development could induce constructionrelated erosion and sedimentation.

MAY 16, 2003

Potentially
Significant

Policies that address this impact are HS-6, EC-19 and LU-10A.
Policy HS-6 – As part of the building permit process, require new

PARSONS

Less than
Significant
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development greater than five acres in size to prepare and
implement a site-specific storm water pollution prevention plan
(SWPPP) that effectively reduces discharges of storm water
containing sediment and other pollutants resulting from site
construction activities. In addition, require all projects, regardless
of size, to comply with any other storm water provisions of the
specific plans for their respective areas.
EC-19 – Require new construction to utilize site preparation,
grading, and foundation designs for erosion control to prevent
sedimentation and contamination of streams.
Policy LU-10A – Stipulates that all specific plans shall address
hydrology and drainage for their respective areas, as well as
practices to be incorporated as part of individual development
projects.
Agricultural Resources
4.9-a. New development beyond the Sphere of
Influence would create potential land use
incompatibilities.

MAY 16, 2003

Potentially
Significant

CD, OS, HS, and EC policies (CD-12, OS-3, OS-6, HS-3, HS-4,
HS-5, HS-6, HS-11, EC-15, EC-16, EC-18, EC-19, EC-20, and EC21) address this impact.
Policy CD-12 – As part of the Zoning Ordinance, establish setback
requirements for development to open space buffers along city
edges.
Policy OS-3 – Encourage dedication of the open space buffer along
the Westside of Petaluma Hill Road as part of the University
District, Northeast, and Southeast Specific Plans.
Policy OS-6 – Require property developers adjacent to sites where

PARSONS

Less than
Significant
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agricultural use is permitted or being conducted to inform
subsequent buyers of potential continued agricultural production
and the lawful use of agricultural chemicals, including pesticides
and herbicides,
Policy HS-3 –Prepare and implement a Storm Water Management
plan to ensure protection of the surface and groundwater resources.
Policy HS-4 – Ensure that the City’s regulations pertaining to
subdivision design, zoning, building, and grading ordinances and
policies continue to include measures to minimize erosion and
sedimentation.
Policy HS-5 – As part of the building permit process, require all
development projects to comply with hydrology and drainage
policies incorporated in the applicable Specific Plans. Require the
project proponent to design and construct a storm drain system in
accordance with the SCWA Flood Control Design Criteria (latest
version), specific to the project. Encourage the use of
environmentally sensitive drainage improvements including flow
reduction and flood bypass systems in order to ensure protection of
surface water quality and stream integrity.
Policy HS-6 – As part of the building permit process, require new
development greater than five acres in size to prepare and
implement a site-specific storm water pollution prevention plan
(SWPPP) that effectively reduces discharges of storm water
containing sediment and other pollutants resulting from site
construction activities. In addition, require all projects, regardless
of size, to comply with any other storm water provisions of the

MAY 16, 2003
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specific plans for their respective areas.
Policy HS-11 – In cooperation with the Sonoma County Water
Agency, maintain flood plain areas, drainage channels, and other
drainage structures and improve drainage channel capacity in ways
that will preserve the natural character of habitat areas, riparian
corridors, and waterways to the maximum extent feasible.
Policy EC-15 – Continue working with the Regional Water Quality
Control Board to protect water quality.
Policy EC-16 – Regularly monitor water quality to maintain high
levels of water quality for human consumption and ecosystem
health.
Policy EC-18 – Protect waterways by prohibiting the dumping of
debris and refuse in and near waterways and storm drains.
Policy EC-19 – Require new construction to utilize site preparation,
grading, and foundation designs for erosion control to prevent
sedimentation and contamination of streams.
Policy EC-20 – Prepare and disseminate information about the
potentially harmful effects of toxic chemical substances and safe
alternative measures, including information about safe alternatives
to toxics for home and garden use.
Policy EC-21 – Establish development standards for new
construction adjacent to riparian zones to reduce sedimentation and
flooding.
4.9-b. New development may result in removal of
existing agricultural lands and rural residential uses

MAY 16, 2003

Less than
Significant

No additional mitigation is necessary.
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Impact

Significance

Mitigation Measure

Significant

PF policies (PF-11, PF-11A, PF-12, PF-13, PF-15, PF-16, PF-17,
PF-18, PF-19, PF-21 and PF-22) address this impact.
Policy PF-11 – Based upon the groundwater study prepared for the
City in May, 2000 entitle city of Rohnert Park Groundwater Study,
monitor the operation of the municipal well field on a monthly
basis to ensure that production does not exceed the exchange rates
quantified in the study so as to result in a substantial lowering of
groundwater levels in the vicinity of the Urban Growth Boundary.
Policy PF-11A – Develop a monthly municipal well field
monitoring program that (i) identifies points of compliance; (ii)
establishes the factors to be considered in determining when
production which exceeds the exchange rates will result in a
substantial lowering of groundwater levels; and (iii) includes any
other information necessary to implement PF-11.
Policy PF-12 – Work with the Sonoma County Water Agency and
other water contractors who reply on the Petaluma Aqueduct
System to ensure adequate water deliveries for all the contractors’
needs.
Policy PF-13 – Continue to collect and analyze monthly
groundwater level data to assist in management and operation of
Rohnert Park’s municipal well field.
Policy PF-15 – Continue to require water-conserving devices for all
new development.

Significance
after Mitigation

outside the existing Sphere of Influence
Water Resources
4.10-a. Production of groundwater resources may
result in the lowering of groundwater levels in the
vicinity of the proposed Urban Growth Boundary.

MAY 16, 2003

PARSONS

Less than
Significant

APPENDIX M.2-26

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M – SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M.2
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

Policy PF-16 – Require non-residential uses to implement water
conservation practices as a condition of development.
Policy PF-17 – Develop a comprehensive wastewater flow
reduction program for existing and new non-residential uses.
Policy PF-18 – Work with SCWA to offer rebates on water bills for
non-residential uses that reduce water usage.
Policy PF-19 –In cooperation with the business community,
develop best management practices for water conservation for
Rohnert Park business, and then make the information available to
the public.
Policy PF-21 – Continue to use reclaimed wastewater to irrigate
parks recreational facilities, and landscaping.
Policy PF-22 – Adopt and implement a comprehensive water
conservation program to encourage efficient water use by City
employees and other users of City facilities.
Wastewater
4.11-a. New
development
would
generate
wastewater flows that exceed the City’s capacity
allocation in the Subregional Wastewater System.

MAY 16, 2003

Potentially
Significant

PF policies PF-7 and PF-8 address this impact. PF-15 and PF-16
also establish strategies for water conservation.
Policy PF-7 – Continue participation in the planning, financing, and
construction of wastewater treatment capacity expansions of the
Subregional Wastewater Disposal system. Explore opportunities for
increasing reclaimed water use and decreasing potable water
demand.
Policy PF-8 – Undertake a detailed evaluation of wastewater
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Less than
Significant
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

capacity needs associated with General Plan build out. Seek from
the City of Santa Rosa an increase in Rohnert Park’s wastewater
treatment capacity allocation that would become available in time
to serve anticipated growth. Re-examine General Plan growth
projections and development approval processes if additional
capacity does not become available by 2012.
Policy PF-15 – Continue to require water-conserving devices for all
new development.
Policy PF-16 – Require non-residential uses to implement water
conservation practices as a condition of development.
Solid Waste and Hazardous Materials
4.12-a. New development could generate additional
amounts of solid waste.

MAY 16, 2003

Potentially
Significant

HS-12, HS-14, and HS-15 policies will address this impact.
Policy HS-12 – Continue to work toward reducing solid waste, in
compliance with Sonoma County Integrated Waste Management
Plan.
Policy HS-14 – As part of the City’s Capital Improvement Program
(CIP), the Parks, Recreation, and Open Space (PROS) Master Plan,
and other programs, explore the feasibility of installing recycling
receptacles for plastic and glass beverage containers and papers in
parks and other public areas (for example, community recreational
facilities, transit stops, and mixed-use districts).
Policy HS-15 – Require new multifamily residential and all nonresidential development to incorporate attractive and convenient
interior and exterior storage areas for recyclables into new or
remodeled buildings, to make recycling activities more convenient

PARSONS

Less than
Significant
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

for those who use the buildings.
Significant

HS-16, HS-17, HS-18 and HS-19 policies will address this impact.
Policy HS-16 – Promote joint, countrywide programs to address the
generation and disposal of hazardous materials including the
Sonoma County Hazardous Waste Management Plan.
Policy HS-17 – Develop and implement program which provide
convenient means for residents to properly dispose of household
hazardous waste materials.
Policy HS-18 – Support efforts to establish a permanent hazardous
waste collection and temporary storage facility at the Central
Landfill.
Policy HS-19 –Maintain existing signs discouraging hazardous
waste dumping above all storm drain inlets in the city.

Less than
Significant

4.13-a. New development requires police and fire
protection that exceeds current staffing and facilities.

Significant

HS-20 and HS-25 policies address this impact.
Policy HS-20 – Maintain and regularly update the Standardized
Emergency Management Plan.
Policy HS-25 – Locate a new public safety station in the Northwest
Specific Plan Area, require new development in the northwest
(north of Business Park Drive and West of Highway 101) to
contribute funds to the Public Facilities Financing Plan for
construction.

Less than
Significant

4.13-b. New development would be exposed to the
risk of wildland fire hazards.

Significant

HS-20 and HS-25 policies address this impact.
Policy HS-20 – Maintain and regularly update the Standardized

Less than
Significant

4.12-b. New development could increase exposure to
hazardous waste.

Public Safety and Emergency Preparedness
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

Emergency Management Plan.
Policy HS-25 – Locate a new public safety station in the Northwest
Specific Plan Area, require new development in the northwest
(north of Business Park Drive and West of Highway 101) to
contribute funds to the Public Facilities Financing Plan for
construction.
4.13-c. New development requires emergency
preparedness that exceeds the capabilities of existing
programs.

Significant

HS-20, HS-22, HS-23, HS-24, and HS-25 policies address this
impact.
Policy HS-20 – Maintain and regularly update the Standardized
Emergency Management Plan.
Policy HS-22 – Prepare and disseminate information to help
households prepare for emergency situations.
Policy HS-23 – Require adequate access for emergency vehicles,
including adequate street width and vertical clearance, on new
streets.
Policy HS-24 – Ensure that new traffic signals include a system
which allows emergency vehicles to change the signal.
Policy HS-25 – Locate a new public safety station in the Northwest
Specific Plan Area, require new development in the northwest
(north of Business Park Drive and West of Highway 101) to
contribute funds to the Public Facilities Financing Plan for
construction.

Less than
Significant

Significant

The PF-2 policy is the only policy adequate to address this impact.

Less than

Schools
4.14-a. New development will generate additional
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Impact

Significance

high school student enrollment within the CotatiRohnert Park Unified school District.
4.14-b. New development will generate additional
student enrollment that may need to be accommodated
by the Bellevue Union school District and the Santa
Rosa High School District.

Mitigation Measure
Policy PF-2 – Work with the Cotati-Rohnert Park Unified School
District (CRPUSD) to provide adequate high school sites and
facilities.

Significant

The PF-1 policy is the only policy adequate to address this impact.
Policy PF-1 – Work actively with the Cotati-Rohnert Park Unified
School District (CRPUSD) to amend school district boundaries, so
that all new development under this General Plan is included in the
CRPUSD. Encourage CRPUSD, the Bellevue Union School
District (BUSD) and the Santa Rosa High School District (SRHSD)
to reach a negotiated agreement on the boundary change.

4.15-a. The General Plan will result in an increase in
park acreage per 1,000 residents.

Beneficial

No mitigation measures are necessary.

4.15-b. Existing development adjacent to the eastern
City limits will experience reduced visual and
physical access to surrounding open space outside the
city.

Significant

Open Space policy OS-7 and Community Design policy CD-2
address this impact.
Policy OS-7 – Use creek protection zones (see General Plan,
Section 6.2) for permanent public open space and compatible
purposes including habitat conservation, bike and walking paths,
wildlife habitat, and native plant landscaping.
Policy CD-2 – Sites creekside greenways as key elements of the
City’s urban structure, because they provide linkages between
existing neighborhoods and areas east of Petaluma Hill Road.

Significance
after Mitigation
Significant

Less than
Significant

Parks and Community Facilities
N/A
Less than
Significant

Cultural Resources
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Significance
after Mitigation

Impact

Significance

Mitigation Measure

4.16-a. New development has the potential to
adversely affect identified historic or cultural
resources that appear on State historical or
archaeological inventories.

Potentially
Significant

EC-1 and EC-2 policies address this impact.
Policy EC-1 – Undertake an inventory of historic resources to
determine sites or buildings of federal, State, or local historic
significance.
Policy EC-2 – Ensure the protection of know archaeological
resources in the city by requiring a records review for any
development proposed in areas that are considered archaeologically
sensitive for Native American and/or historic remains.

Less than
Significant

4.16-b. New development has the potential to disturb
unidentified cultural resources that may be eligible for
a federal or State list, may qualify as “important” or
“unique,” according to State definitions, or may have
historic or cultural significance to a community or
ethnic or social group.

Potentially
Significant

EC-2 and EC-3 policies address this impact.
Policy EC-2 – Ensure the protection of know archaeological
resources in the city by requiring a records review for any
development proposed in areas that are considered archaeologically
sensitive for Native American and/or historic remains.
Policy EC-3 – In accordance with CEQA and the State Public
Resources Code, require the preparation of a resource mitigation
plan and monitoring program by a qualified archaeologist in the
event that archaeological resources are discovered.

Less than
Significant

Potentially
Significant

The General Plan does not include any policies that reduce this
impact. The City already requires new development to have the
necessary utilities this potential impact would be reduced to less
than significant level. New development would not be permitted
until the utilities are available.

Less than
Significant

Telephone, Cable, and Energy
4.17-a. New development would potentially exceed
utility service capabilities.
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Significance
after Mitigation

Significance

Mitigation Measure

B.1. In the event of a major earthquake in the
region, seismic groundshaking could potentially injure
persons at the project site due to resulting structural
damage, structural collapse or falling of the existing
facility structures. Groundshaking could potentially
expose persons and property to seismic-related
hazards, including localized liquefaction, related
ground failure and seismically-induced settlement.

Significant

B-1.
The proposed construction under the project shall comply
with site-specific recommendations and standards for seismic
design as provided by the project geotechnical engineer; the seismic
design requirements of the California Code of Regulations; Title 24;
and as recommended by the CSU Seismic Review Board.

Less than
Significant

B.2. Proposed construction under the project could
be subjected to the geologic hazards related to
expansive soils, differential settlement and
corrosivity.

Significant

B-2.
The proposed construction under the project shall comply
with site-specific recommendations and standards for soils and
foundation engineering as provided by the project geotechnical
engineer; the California Code of Regulations; Title 24; and as
recommended by the CSU Seismic Review Board.

Less than
Significant

Significant

C-1a. The project shall include a suitable drainage infrastructure
system in the northern acquisition area, in conformance with the
Sonoma County Water Agency drainage design criteria, that will
discharge stormwater runoff from this area by gravity to Copeland
Creek.
C-1b. The project drainage system shall include an on-site
detention system, in conformance with the Sonoma County Water
Agency drainage design criteria, that will limit the 100-year peak
flow into Copeland Creek.

Less than
Significant

Geology, Soils and Seismicity

Hydrology and Water Quality
C.1. The proposed project would increase
stormflows to Copeland Creek, increasing the
potential for flooding of the natural channel portion of
Copeland Creek during a 100-year event.
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Significance
after Mitigation

Impact

Significance

Mitigation Measure

C.2. The
project
would
introduce
new
development, including proposed University housing,
within a designated 100-year flood zone.

Significant

C-2.
The northern acquisition area, in particular the western
portion proposed for University housing, shall be designed with
grades and landforms sufficient to prevent stormwater breakout
from a 100-year flood flow.

Less than
Significant

C.3. The project would increase the load on the
existing drainage systems on the main campus.

Significant

C-3.
On-site storm drain infrastructure for the main campus
shall be upgraded per the recommendations specified in the
University’s 1995 Utility System Master Plan.

Less than
Significant

C.4. Operation of the project could result in
increased nonpoint source pollution entering the
stormwater runoff to Copeland Creek and the regional
stormwater drainage system, creating the potential for
degradation of water quality.

Significant

C-4a. New drainage structures, curb inlets and drop inlets shall
be equipped with filters that have the ability to separate out oil and
grease from storm water runoff prior to it’s entering the drainage
system, and/or the drainage system shall be equipped with a device
capable of intercepting and trapping such pollutants offline along
the storm drain system. Periodic maintenance of these filters and/or
offline debris traps would be incorporated into the maintenance
routine normally associated with the University facilities.
C-4b. The University would expand its pesticide and fertilizer
management plans and practices to include the proposed landscaped
areas.
C-4c. To help minimize the amount of runoff containing
nonpoint source pollutants, project roadways and parking areas
should be frequently cleaned using street sweeping equipment and
the collected material properly disposed.

Less than
Significant

C.5. Construction of the proposed project buildings
and parking areas could result in increased erosion
and sedimentation, with subsequent impacts to water

Significant

C-5.
The University would develop and implement a
Stormwater Pollution Prevention Plan, as required by the State
Water Resources Control Board, for areas to be disturbed by

Less than
Significant
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Impact

Significance

quality during construction. Additionally, release of
fuels or other hazardous materials associated with
construction equipment could reduce water quality.
C.6. The proposed project would contribute to
cumulative changes in runoff characteristics and water
quality.

Mitigation Measure

Significance
after Mitigation

construction activities of five acres or more.

Significant

C-1 through C-5

Less than
Significant

Significant

D-1a. Prior to project buildout, at the intersection of Rohnert
Park Expressway/Snyder Lane, add an additional through lane in
the northbound and southbound directions, and change the existing
north-south split-phase signal operation to protected left-turn
phasing.
D-1b. Prior to project buildout, at the intersection of Rohnert
Park Expressway/Future University North Entrance, install either a
traffic signal or a single-lane modern roundabout.
D-1c. Prior to project buildout, at the intersection of Rohnert
Park Expressway/Petaluma Hill Road, add an additional through
lane in both the northbound and southbound directions on Petaluma
Hill Road, install separate right and left turn lanes on the eastbound
approach of Rohnert Park Expressway, and change phasing to
include a right turn overlap between the northbound left turn and
eastbound right turn.
D-1d. Prior to project buildout, at the intersection of East Cotati
Avenue/ Petaluma Hill Road, install an additional though lane in
the northbound and southbound directions on Petaluma Hill Road,

Significant

Traffic, Circulation and Parking
D.1. Project-generated
vehicle
trips
would
contribute to delays at study intersections during the
a.m. and p.m. peak hours under Cumulative (Future
with Project) conditions.
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

and install separate right and left turn lanes on the eastbound
approach of East Cotati Avenue.
D-1e. Prior to project buildout, at the intersection of East Cotati
Avenue/Sequoia Way, install either a traffic signal or single-lane
modern roundabout.
D.3. The project could exacerbate existing safety
concerns related to off-site parked vehicles on
Petaluma Hill Road and East Cotati Avenue adjacent
to campus.

Potentially
Significant

D-3a. Prohibit parking on Petaluma Hill Road. There is
sufficient capacity on campus to accommodate the parking demand.
D-3b. Either prohibit parking on East Cotati Avenue, or provide
frontage improvement that buffers the parking from pedestrian and
bicycle activity while still providing appropriate traffic operation
along the road.

Significant

D.4. Special events at the proposed Center for the
Musical Arts would generate surges of traffic prior to
and/or following the events, resulting in traffic delays
at one or more campus entrance intersections before
and/or following the event.

Significant

D-4a. Events proposed on weekdays at the Center that are
projected to draw more than 400 attendees should start no earlier
than 7:00 p.m.
D-4b. For events at the Center that are projected to draw between
400 and 1,300 attendees, provide adequate traffic control personnel
at the north entrance during the conclusion of the event to facilitate
demand-responsive traffic control.
D-4c. For events at the Center that are project to draw between
1,300 and 3,000 attendees, provide adequate traffic control
personnel at the north entrance prior to the start of the event and
following conclusion of the event to facilitate demand-responsive
traffic control.
D-4d. For events at the Center that are projected to draw more
than 1,300 attendees, if there is a median present on Rohnert Park

Significant
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

Expressway at the proposed secondary driveway west of the
primary north entrance, it should be constructed with a removable
barrier to allow for left turns with traffic control personnel
assistance.
D-4e. For events at the Center that are projected to draw more
than 3,000 attendees, provide adequate traffic control personnel
along Rohnert Park Expressway and along East Cotati Avenue
before, during and after events to facilitate demand-responsive
traffic control and the movement of traffic and access to parking.
D.5. Parking demand for special events of greater
than 7,400 attendees at the Center may exceed the
University’s interim on-site parking supply, thereby
creating an off-site parking demand, and causing
potential traffic safety impacts in the surrounding
area.

Significant

D-5a. For special events at the Center of greater than 3,500
attendees, provide on-site shuttle service between parking Lots “F”
and “J” and the Center.
D-5b. For special events at the proposed Center of greater than
7,400 attendees that occur prior to the ultimate “F” lot expansion,
provide off-site parking locations and shuttle service between these
off-site locations and the Center.
D-5c. Provide proper advance notification to alert non-event
related University traffic of potential alternate on-campus parking
lots to use during the times the special events at the Center are
proposed.
D-5d. For events projected to draw more attendance than can be
accommodated by parking in the northern acquisition area, provide
adequate traffic control personnel to direct event patrons to other
available on-campus parking facilities.

Less than
Significant

D.7.

Potentially

D.7a.

Less than

The project would accommodate an increase
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Significance
after Mitigation
Significant.

Impact

Significance

Mitigation Measure

in vehicular traffic, bicyclists and pedestrians within
the campus roadways over existing conditions, which
would increase the potential for conflicts between
these travel modes.

Significant

Redwood Circle where heavy pedestrian volumes would occur in
order to enhance pedestrian safety.
D-7b. Construct pedestrian paths within the campus with an
adequate width to accommodate the high pedestrian volumes
present between classes, particularly in areas adjacent to Darwin,
Stevenson, and Salazar Halls.
D-7c. Monitor pedestrian and bicycle interaction in high volume
areas as enrollment increases, and if necessary, prohibit bicyclists
from riding in heavy traffic areas within the campus.
D-7d. Install a single-lane roundabout at the intersection of
Redwood Circle/Sequoia Way to maximize pedestrian and
vehicular safety at this location.

E.1. Construction activities under the project would
generate substantial amounts of dust, which would
result in potential health and visibility impacts in the
immediate vicinity of construction sites.

Significant

E-1a. The University should determine whether asbestos was used
in the construction of the Ruben Salazar Building and, if applicable,
shall comply with the requirements of BAAQMD Regulation 11,
Rule 2 in connection with renovation of that building and should
demonstrate compliance in the form of documentation of its
consultation with the BAAQMD.
E-1b. The University should require construction contractors to
implement a dust abatement program.

Less than
Significant

E.2. Development under the project would increase
criteria air pollutant emissions associated with the
University relative to existing conditions.

Significant

E-2a. The University should select the mixed use or higherdensity housing scenarios in the northwest acquisition area.
E-2b. The University should offset expected increases in
emissions from vehicular traffic by increasing the energy efficiency
of future buildings.

Significant
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

E-2c. The University should implement the following measures
to facilitate transit use: Coordinate with the Sonoma County
Transit (SCT), Encourage the continuance of SCT’s free ride
program to the University’s students, faculty and staff, and
additional transit use could be realized upon establishment of light
rail service on the Northwestern Pacific railroad.
E.4. The project would contribute to cumulative
increases in regional emissions of criteria air
pollutants.

Significant

E-4.

Implement Mitigation Measures E-2a-c.

Significant

F-1a.
Construction activities should be limited to a schedule that
minimizes disruption as much as possible to noise-sensitive uses on
the University and in the vicinity.
F-1b. To reduce daytime noise impacts due to construction, the
University should require that construction contractors muffle or
otherwise control noise from construction equipment through
implementation of the following measures: 1. Equipment and
trucks used for construction should utilize the best available noise
control techniques, 2. Impact tools used for construction should be
hydraulically or electrically powered wherever possible, and 3.
Stationary noise sources should be located as far from sensitive
receptors as possible.
F-1c.
The University should require that construction contractors
schedule loading and unloading so as to minimize disruptions to
on-campus activities, where feasible.

Significant

Noise
F.1. Development under the project would result in
temporary and localized noise impacts during
individual construction projects.
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Significance
after Mitigation

Impact

Significance

Mitigation Measure

F.2. Growth and development under the project
would result in a long-term increase in noise levels.

Significant

F-2a.
The University should ensure that mechanical equipment
noise associated with new buildings would not conflict with
adjacent uses.
F-2b. The University should orient sound amplification systems
at the new soccer stadium to the north.
F-2c.
The University should not allow special events at the
soccer stadium to extend past 10:00 p.m. on weekdays or 11:00
p.m. on Friday or Saturday if such events prove to be clearly
audible at the nearest noise-sensitive uses.

Less than
Significant

F.3.
The project would introduce new noisesensitive uses into an area where noise levels exceed
60 DNL.

Significant

F-3.
The University should extend Title 24 Noise Insulation
Standards to all new residential development under the project.

Less than
Significant

F.4.
Outdoor sound amplification systems at the
Center for the Musical Arts could result in nuisancetype impacts if residential uses were to be developed
north of Rohnert Park Expressway.

Potentially
Significant

F-4.
The University should not allow special events at the
Center to extend past 10:00 p.m. on weekdays or 11:00 p.m. on
Friday or Saturday is such events prove to be clearly audible at the
nearest noise-sensitive uses.

Less than
Significant.

F.5.
The increase in traffic due to University and
area-wide growth and development would result in
cumulative increases in roadside noise levels.

Significant

F-5a.
Implement Mitigation Measure E.2c in Section IV.E.
F-5b. The University should encourage the City of Rohnert Park
to address future cumulative noise levels along Rohnert Park
Expressway during annexation and subsequent development.

Significant

Significant

H-1a. A verified wetland delineation for the portion of the
project site north of Copeland Creek will be completed and made
available prior to any final site planning and construction of

Less than
Significant

Biological Resources
H.1. Development of the project could result in
impacts to potentially jurisdictional wetlands/waters
of the U.S. and streambeds under the jurisdiction of
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Impact

Significance

the Corps of Engineers and the California Department
of Fish and Game.

H.2. Development of facilities under the project
could result in the loss of natural communities, such
as riparian forest and wetland/marsh habitat.

MAY 16, 2003

Mitigation Measure

Significance
after Mitigation

facilities within or adjacent to potential jurisdictional wetlands,
which includes seasonal ponding areas, permanent ponded areas,
drainage ditches, and relict streams and creeks.
H-1b. Facilities will be planned and sited to avoid wetland and
waters of the U.S. to the extent possible.
H-1c. Where impacts to wetlands and waters of the U.S. cannot
be avoided, such losses will be compensated for, on-site if feasible,
according to ratios established by the U.S. Army Corps of
Engineers for the project.
Significant

H-2a. Avoid any temporary or permanent impact to the
wetland/marsh habitat, and, as much as possible, avoid impacts to
Copeland Creek. Where bridges are proposed to be constructed
across Copeland Creek, minimize the extent of construction
impacts within the Copeland Creek protection area.
H-2.b. All proposed utilities crossing Copeland Creek shall either
be supported by bridge structures or constructed using directional
bore methods to avoid disturbance of Copeland Creek.
H-2c. All plantings within the proposed Creek Buffer zone shall
consist of locally indigenous native species. Elsewhere within the
northern acquisition area, at least 50% of the upland areas proposed
as “Sonoma landscaping” shall be vegetated with locally
indigenous plant species in assemblages resembling natural
communities, such as oak woodland, oak savanna and grassland.
Non-native species, such as wine grapes may be used elsewhere in
the areas proposed as “Sonoma landscaping”.
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Sonoma State University: Summary of Impacts and Mitigation, Master Plan Revision EIR
Significance
after Mitigation

Impact

Significance

Mitigation Measure

H.3. Development of project facilities could
adversely impact habitat for sensitive animal species.

Significant.

H-3a. To avoid potential impacts to migrating nesting birds near
Copeland Creek, construction within the Copeland Creek,
construction within the Copeland Creek Preservation and Buffer
Zones shall be limited to the period between August 1 and October
31. Alternatively, the applicant could 1, remove potential nesting
trees within the construction disturbance zone prior to the nesting
period (February-August) or 2, conduct pre-construction nesting
surveys of the project area and restrict construction-related
activities within 500-feet of any active nests until after the young
have fledged.
H-3b. To protect sensitive fish, amphibians, reptiles or insects
that may be present, preconstruction surveys in areas of suitable
habitat for these species shall be carried out, and if such species are
found they shall be relocated out of the construction zone.
H-3c. Implement Mitigation Measures C-4 and C-5 discussed in
Section IV.C, Hydrology and Water Quality, of the DEIR.

Less than
Significant

H.5. The proposed project may result in the
removal of, or root damage to significant trees.

Significant

H-5.
The University will avoid all significant trees within the
proposed project area to the extent feasible. If infeasible, placing
new buildings or sidewalks outside the drip-line and away from tree
roots would reduce or avoid damage to significant trees within the
proposed project area.

Less than
Significant

Significant

I-1a.
As identified in the Phase II investigation, prior to
construction, remove petroleum-impacted souls on APN 047-131-

Less than
Significant

Hazardous Materials
I.1.
Disturbance of any remaining contaminated
areas during building demolition, site grading and
construction on the undeveloped University property
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Sonoma State University: Summary of Impacts and Mitigation, Master Plan Revision EIR
Impact

Significance

north of the campus could inadvertently expose
construction workers of the environment to residual
hazardous waste or health and safety concerns.

Mitigation Measure

Significance
after Mitigation

08, APN 047-131-20 and APN 047-131-23.
I-1b.
As recommended in the Phase II investigation work, the
“dug” groundwater well on APN 047-131-20 should be
investigated further and abandoned.

Utilities and Service Systems
K.1. The proposed project would increase potable
water demands that would exceed the University’s
existing potable water storage capacity.

Significant

K-1
Add additional potable water storage capacity of at least
305,800 gallons.

Less than
Significant

K.4. With the proposed project, the University
would increase its exceedence of its current
wastewater treatment allocation, and could exceed its
future wastewater treatment allocation designated by
the subregional wastewater treatment system, unless
an increase in treatment capacity allocation is
received.

Significant

K-4a. The University shall arrange with the City of Rohnert Park
to be included in its application for its share of the increase in
treatment capacity provided by the Brown Pond Expansion project
and Geysers Pipeline projects.
K-4b. The University shall arrange with other members of the
subregional system to temporarily borrow capacity equivalent to
the projected Average Dry Weather Flows in excess of its
designated allocation until such time as an increase in allocation
directly to the University becomes available.

Significant

Significant

L-2.
The University shall coordinate with PG&E for all
required infrastructure improvements.

Less than
Significant

Significant

M-1a.

Less than

Energy
L.2. Development under the project would increase
peak demands on the electricity and natural gas
infrastructure.
Cultural
M.1.

Project construction could affect previously
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Sonoma State University: Summary of Impacts and Mitigation, Master Plan Revision EIR
Impact
undiscovered historic or archaeological resources.

MAY 16, 2003

Significance

Mitigation Measure
activities. In the event that any undiscovered historic or prehistoric
materials are encountered during monitoring, the archaeologist will
be authorized to direct construction to other areas, away from the
find, until an assessment of the situation is made. If it is
determined to be significant by the qualified archaeologist, then
representatives of the University and the qualified archaeologist
shall meet to determine the appropriate course of action.
M-1.b. During construction, should any undiscovered evidence of
historic or prehistoric materials be encountered, construction in the
vicinity of the find be halted, and the University shall consult a
qualified archaeologist to assess the significance of the find. If it is
determined to be significant by the qualified archaeologist, then
representatives of the University and the qualified archaeologist
shall meet to determine the appropriate course of action.
M-1.c. If human remains are encountered during project
construction, the Sonoma County Coroner will be notified
immediately. The coroner will determine if the remains are those
of a Native American, and if they are, will notify the Native
American Heritage Commission. The Native American Heritage
Commission will make a determination regarding the individual’s
“most likely descendant” who will then make recommendations for
the disposal of the remains.
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

A-1. Development in accordance with the Draft
General Plan would alter existing land use patterns
within the existing city limits and proposed Sphere of
Influence (SOI).

Potentially
Significant

The following policies address this impact.
Policy: Use information on growth and infrastructure capacity to
phase growth.
Policy: Focus future growth within city limits.
Policy: Encourage and maintain an Urban Growth Boundary
(UGB).
Policy: Continue to coordinate planning efforts with the County to
reinforce the UGB, and thus to protect adjacent agricultural land
and open space, through the creation of a referral Area that
surrounds the UGB.
Policy: Establish a Sphere of Influence Boundary to coincide with
the UGB.
Policy: Do not allow annexation and development to leapfrog over
vacant and undeveloped land; require proposed annexation to meet
the following guidelines:
 Urban development shall be contained within the UGB;
 Annexation shall not occur outside of the UGB;
 Areas to be annexed must be able to be served by existing City
facilities, or by environmentally and economically feasible
extensions to City facilities, to be paid for by the proposed
development;
 Utilities will not be extended outside the UGB except in cases of
public health emergency;

Significance
after Mitigation

Existing Land Use
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

 Proposed annexations must be contiguous to existing developed
areas;
 Annexation of an area must not have either short-term or longterm negative impacts on the City’s fiscal condition. The fiscal
effects of the annexation must be documented at the applicant’s
cost;
 A specific development plan must be prepared for the proposed
annexation, showing how the proposed development contributes
to an area-wide jobs-to-housing balance;
 The proposed development must be within the proper Land Use
Designation and meet all the other requirements of this General
Plan.
Policy: Preserve older existing homes.
Policy: Prevent encroachment of non-residential land uses.
Policy: Protect residential neighborhoods from effects of adjacent
non-residential land uses.
Policy: Rehabilitate existing commercial buildings and retrofit
them to meet current market needs and code requirements.
Existing City of Sebastopol General Plan
A-2. As a comprehensive revision of the existing
General Plan, the Draft General Plan would alter the
format and contents, including policies and land use
designations, of the City’s General Plan.

MAY 16, 2003
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Table M.4
Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

City of Sebastopol Zoning Ordinance
A-3. Rezoning and/or changes in Zoning Ordinance
text may be required in order to achieve consistency
with land use designations and other provisions of the
Draft General Plan

Insignificant

No mitigation measures are required.

Insignificant

Insignificant

No mitigation measures are required. The Downtown Core and
Community Identity chapter of the Draft General Plan includes the
Downtown Plan, which contains goals and policies encouraging
mixed-use development, maintenance and restoration of historic
buildings, establishment of a Town Plaza, and traffic, pedestrian,
and streetscape improvements. The Downtown Core land use
designation of the Draft General Plan is intended to implement the
Downtown Plan.

Insignificant

Potentially
Significant

A-5. The City should consider the following revisions to the Draft
General Plan to achieve consistency with the Sonoma County
General Plan:
 Designation of Highway 116 as a scenic highway.
 Prohibition of freestanding advertising signs facing Highway 116.

Insignificant

Sebastopol Downtown Plan
The Draft General Plan would be consistent with the
Sebastopol Downtown Plan.

Sonoma County General Plan
A-5. The Draft General Plan is inconsistent with
two provisions of the Sonoma county General Plan:
 Policy OS-3i, which calls for recognition of
Highway 116 from Highway 1 to the southern edge
of Sebastopol as an official state scenic highway.
The Draft General Plan does not designate scenic
highways.
 Policy OS-3g, which states that billboards should
be avoided and design criteria be established for
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

new outdoor advertising or signs along designated
scenic corridors. The Draft General Plan contains a
program that prohibits freestanding advertising
signs facing South Main Street, Bodega Avenue,
and Highway 12, but does not provide a similar
program for Highway 116.
Sonoma County Agricultural and Open Space District
A-6. The Draft General Plan would designate the
property targeted for District acquisition, located west
of the First Street Reservoir and the existing
Sebastopol City limits, for Parks use.

Insignificant

No mitigation measures are required. This property would be
located within the Sphere of Influence proposed by the Draft
General Plan. The Parks designation would be consistent with any
future open space easement over the property. The Draft General
Plan also contains provisions to protect Atascadero Creek and the
Laguna de Santa Rosa, portions of which may be targeted for
acquisition in the future.

Insignificant

Potentially
Significant

A-7. The City should revise the Draft General Plan program
regarding setbacks from wetland areas to specify that urban
development in the vicinity of the “buffer areas” established by the
Laguna de Santa Rosa Master Plan shall comply with the buffer
requirements of Policy A.2.1 of the Master Plan.

Insignificant

Potentially
Significant

Policy: Use information on growth and infrastructure capacity to
phase growth.
Policy: Manage growth and infrastructure capacity so that the

Insignificant

Laguna de Santa Rosa Master Plan
A-7. The Draft General Plan proposes to reduce the
City’s Sphere of Influence (SOI) in the vicinity of
Laguna de Santa Rosa, so that the SOI would coincide
with existing City limit line in this area.
Population and Housing
B-1. Development in accordance with the Draft
General Plan would increase the resident population
of the Sebastopol Planning Area by 1,912 persons
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

(based on the building cap of 40 dwelling units per
year) to 3,122 persons (at build out).

Mitigation Measure

Significance
after Mitigation

quantity and capacity of City services and infrastructure will not
drop below acceptable levels of service as a result of development.

B-2. The Draft General Plan would increase the
city’s housing supply by allowing construction of 880
new dwelling units, based on the proposed building
cap of 40 dwelling units per year, or 1,307 new
dwelling units at build out.

Potentially
Significant

The Draft General Plan contains goals, policies, and programs that
would manage growth, ensure the adequacy of public facilities and
services, and protect the character and ambiance of existing
residential neighborhoods (see General Plan, Section A, Land Use,
and Section I, Public Services and Utilities).

Insignificant

B-3. Commercial and industrial development in
accordance with the Draft General Plan may increase
the demand for housing, including affordable units, as
employees of these new businesses may seek to live in
Sebastopol.

Potentially
Significant

The land use designations of the Draft General Plan would permit
residential development, live/work spaces, and mixed-use
developments. Housing would be permitted as a primary use within
residential land use designations; as a secondary or ancillary use
within the Office, General Commercial, and Light Industrial
designations; and as part of mixed-use developments containing
commercial uses in the Downtown Core.
The Land Use chapter of the Draft General Plan contains the
following policies that address the housing demands of new
employees:
Policy: Require new development to contribute to a job-housing
balance in Sebastopol and its environs.
Policy: Encourage mixed-use developments in the Downtown and
other selected areas of the city.
The Draft General Plan contains policies and program to encourage
provision of low- and moderate-income housing and diversified
housing types (e.g., mixed use development, second dwelling units,
cooperatives).

Insignificant
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance
after Mitigation

Significance

Mitigation Measure

C-1. Traffic volumes on SR 12, east of SR 116
would exceed available capacity by the year 19951996.

Potentially
Significant

The City should work with Caltrans to provide additional lanes on
SR 12 and/or provide parallel facilities such as the extension of
Llano Road to Occidental Road and the extension of Todd Road
from Llano Road to SR 116.

Significant
Unavoidable

C-2. Traffic volumes on Bodega Avenue, west of
SR 116 may exceed available capacity by the year
2007-2008 resulting in undesirable level of service
conditions at intersections such as High Street,
Florence Avenue, Jewell Avenue and Washington
Street.

Potentially
Significant

In order to achieve the desired traffic operating conditions, Bodega
Avenue would have to be widened to two lanes in each direction
between Main Street and Pleasant Hill Road. However, it is
unlikely to be implemented, as this would require the taking of
residential properties along Bodega Avenue and would significantly
change the character of the corridor.

Insignificant if
implemented

C-3. Traffic would increase at the intersection of
Healdsburg Avenue/Covert Lane, where existing
traffic volumes are close to meeting traffic signal
warrants. Also, there are existing sight distance
concerns from the eastbound Covert Lane approach.

Potentially
Significant

The City should install traffic signal at the Healdsburg
Avenue/Covert Lane intersection.

Insignificant

C-4. Future traffic volumes at the intersection of
North Main Street/McKinley Street would result in
Level of Service F conditions.

Potentially
Significant

The City should modify the westbound approach to include two
right-turn lanes and on left-turn lane. In conjunction with this
improvement, the northbound lanes of SR 116, north of McKinley
Street, would have to be modified to provide two through lanes that
merge to one lane up to High School Road.

Significant
Unavoidable

C-5. Future traffic volumes at the intersection of
Main Street/Bodega Avenue/Sebastopol Road would
result in Level of Service E/F conditions.

Potentially
Significant

With the existing building pad locations, there is no available rightof-way to provide additional lanes. It is recommended that bypass
options be pursued to relieve traffic volumes.

Significant
Unavoidable

Transportation and Circulation
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Significance
after Mitigation

Impact

Significance

Mitigation Measure

C-6. Future traffic volumes at the intersection of
Sebastopol Road/Petaluma Avenue would result in
Level of Service F conditions.

Potentially
Significant

With the existing building pad locations, there would not be
sufficient right-of-way to provide additional lanes. It is
recommended that bypass options be pursued to relieve traffic
volumes.

Significant
Unavoidable

C-7. Significant traffic volumes would be
experienced at the intersections of Petaluma Avenue /
McKinley Street near the future town square and
movie theater where pedestrian activity is expected to
increase.

Potentially
Significant

The City should install traffic signal
Avenue/McKinley Street intersection.

Petaluma

Significant
Unavoidable

C-8. Future traffic volumes at the intersection of
Sebastopol Road/Morris Street would result in Level
of Service F conditions. This intersection would also
become a major north-south bicycle/pedestrian path
connection between future facilities.

Potentially
Significant

The City should install a traffic signal at the Sebastopol Road /
Morris Street intersection, and provide two through lanes in each
direction on Sebastopol Road (SR 12).

Significant
Unavoidable

C-9. Future traffic volumes at the intersection of
Bodega Avenue/Pleasant Hill Road would result in
Level of Service F conditions on the Pleasant Hill
Road approaches to the intersection.

Potentially
Significant

The City should install a traffic signal at the Bodega Avenue /
Pleasant Hill road intersection with exclusive left- and right-turn
lanes on each approach.

Insignificant

C-10. Future traffic volumes at the intersection of
Bodega Avenue / Ragle road would result in a Level
of Service F conditions on the Ragle Road approaches
to the intersection.

Potentially
Significant

The City should install a traffic signal at the Bodega Avenue /
Ragle Road intersection when traffic signal warrants are met.

Insignificant

C-11. Future traffic volumes at the intersection of
Bodega Avenue/High Street would result in Level of

Potentially
Significant

In order to achieve the desired traffic operating conditions, a traffic
signal would have to be installed. However, due to the proximity of

Significant
Unavoidable
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Service F conditions on the High Street approaches to
the intersection. These conditions would be present
even with implementation of Mitigation Measure C-2.

Mitigation Measure

Significance
after Mitigation

the Bodega Avenue/Main Street traffic signal and the need to allow
efficient traffic flow on Bodega Avenue, a traffic signal would not
be practical at High Street.

General Plan With Residential Building Cap and Bypass
C-1. Even with the addition of the bypasses, traffic
volumes on SR 12, east of SR 116 would exceed
available capacity by the Year 2003-2004.

Potentially
Significant

In order to achieve the desired traffic operating conditions on SR
12, the bypasses should be constructed and SR 12 should have to be
widened to two lanes in each direction between Main Street and
beyond the eastern City limits to Fulton Road in Santa Rosa.

Insignificant

C-2. Even with the addition of the Sebastopol
Bypass, the extension of Llano Road and the
extension of Todd Road, traffic volumes on Bodega
Avenue west of SR 116 may also exceed available
capacity, resulting in undesirable level of service
conditions at intersections such as High Street,
Florence Avenue, Jewell Avenue and Washington
Street.

Potentially
Significant

In order to achieve the desired traffic operating conditions, Bodega
Avenue would have to be widened to two lanes in each direction
between Main Street and Pleasant Hill Road.

Insignificant if
implemented –
However, it is
unlikely that this
will be
implemented.

C-3. With the addition of the Todd Road Extension,
traffic volumes on SR 116 would exceed available
capacity between Todd Road and Palm Drive.

Potentially
Significant

In order to achieve the desired traffic operating conditions,
Gravenstein Highway South should be widened to two lanes in
each direction between Todd Road and the existing terminus of the
four-lane section, immediately south of Palm drive.

Insignificant

C-4. Traffic would increase at the intersection of
Healdsburg Avenue / Covert Lane, where existing
traffic volumes are close to meeting traffic signal
warrants. Also, there are existing sight distance

Significant

The City should install a traffic signal at eh Healdsburg Avenue /
Covert Lane intersection.

Insignificant
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance
after Mitigation

Significance

Mitigation Measure

C-5. Future traffic volumes at the intersection of
North Main Street / McKinley Street would result in
Level of Service F conditions even with the addition
of the bypass routes.

Potentially
Significant

The City should modify the westbound approach to the North Main
Street / McKinley Street intersection to include two right-turn lanes
and one left-turn lane. In conjunction with this improvement, the
northbound lanes of SR 116 north of McKinley Street would have
to be modified to provide two through lanes up to High School
Road where there are two existing through lanes which merge into
one lane, north of High School Road.

Insignificant

C-6. Significant traffic volumes would be
experienced at the intersection of Petaluma Avenue /
McKinley Street near the future town square and
movie theater where pedestrian activity is expected to
increase.

Potentially
Significant

The City should install a traffic signal at the Petaluma Avenue /
McKinley Street intersection.

Insignificant

C-7. Traffic volumes along Gravenstein Highway
South are expected to increase and decrease gaps and
therefore increasing delay for traffic at side streets.
Also, traffic volumes at the intersection of
Gravenstein Highway South / Lynch Road would
warrant a traffic signal.

Potentially
Significant

The City should install a traffic signal at the intersection of
Gravenstein Highway South / Lynch road.

Insignificant

C-8. Future traffic volumes at the intersection of
Sebastopol Road/Morris Street would result in Level
of Service F conditions even with the addition of the
bypass routes. This intersection would also become a
major north-south bicycle/pedestrian path connection
between future facilities.

Potentially
Significant

The City should install a traffic signal at the intersection of
Sebastopol Road/Morris Street, and provide two through lanes in
each direction on Sebastopol Road (SR 12).

Insignificant

concerns from the eastbound Covert Lane approach.
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Significance
after Mitigation

Impact

Significance

Mitigation Measure

C-9. Future traffic volumes at the intersection of
Bodega Avenue / Pleasant Hill Road would result in
Level of Service F conditions on the Pleasant Hill
Road approaches to the intersection.

Potentially
Significant

The City should install a traffic signal at the intersection of Bodega
Avenue / Pleasant Hill Road intersection with exclusive left- and
right-turn lanes on each approach.

Insignificant

C-10. Future traffic volumes at the intersection of
Bodega Avenue / Ragle Road would result in Level of
Service F conditions on the Ragle Road approaches to
the intersection.

Potentially
Significant

The City should install a traffic signal at the intersection of Bodega
Avenue / Ragle Road intersection when traffic warrants are met.

Insignificant

C-11. Future traffic volumes at the intersection of
Bodega Avenue / High Street would result in Level of
Service F conditions on the High Street approaches to
the intersection. These conditions would even be
present with implementation of Mitigation Measure
C-2.

Potentially
Significant

In order to achieve the desired traffic operating conditions, a traffic
signal would have to be installed. However, due to the proximity of
the Bodega Avenue / High Street traffic signal and the need to
allow efficient traffic flow on Bodega Avenue, a traffic signal
would not be practical at High Street.

Insignificant

C-12. Development in accordance with the Draft
General Plan (with or without the residential cap)
would increase demands for transportation facilities
and services such as park-and-ride lots, bicycle paths
and racks, pedestrian paths, and bus and jitney
services.

Potentially
Significant

The City should implement the following improvements:
 Park and Ride Lot: it is recommended that a 100-vehicle park and
ride lot be constructed to encourage the use of carpools and
transit. The selected site should be directly accessible from a
major arterial such as SR 12, Bodega Avenue, or SR 116. Since
travel to Santa Rosa is the most predominant commuter route
from Sebastopol, the park and ride lot should be accessible to the
transit lines that include Santa Rosa on their route. In addition,
the park and ride lot should be located so that impacts to local
neighborhood and major intersections are minimized. A parking
supply of 50 to 100 spaces should be adequate to serve the

Insignificant
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Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Mitigation Measure

Significance
after Mitigation

anticipated demand. Additional area for future expansion of the
lot would be beneficial.
 Bicycle Path: A bicycle path will encourage the use of bicycles.
In order to be effective, this path should be planned to extend to
other communities. The City of Sebastopol should also encourage
the County of Sonoma to develop and coordinate bicycle paths
and routes in the West County area.
o Bicycle Racks Downtown: Bicycle racks in the downtown area
will encourage the use of bicycles for trips to the downtown
area.
o Pedestrian Paths: Pedestrian paths are generally for recreational
purposes. Where these facilities are implemented, they should
be functionally connected with other forms of transportation.
o Increased local transit service: Existing Sebastopol Transit
Service is provided between 8:30 a.m. to 4:00 p.m. daily.
Additional service may reduce local vehicle traffic demands.
o Increased Bus Service: The City should coordinate with
Sonoma County Transit to increase service between Sebastopol
and other local communities.
Air Quality
D-1. Development in accordance with the Draft
General Plan would alter traffic volumes and change
concentrations of localized pollutants such as carbon
monoxide near streets and intersections.

MAY 16, 2003

Insignificant

Policy: Continue to cooperate with the Bay Area Air Quality
Management District in implementing the regional Clean Air Plan.
Policy: Continue to enforce air quality standards in collaboration
with BAAQMD.
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Significance

Mitigation Measure

Significance
after Mitigation

Policy: Continue to enforce State and county regulations for
woodstoves and fireplaces.
Policy: Encourage transportation facilities and modes, which
minimize motor vehicle use.
Policy: Encourage local efforts to improve air quality.
D-2. New development adjacent to farmlands
would increase the potential for air quality- and odorrelated land use conflicts.

Potentially
Significant

The Draft General Plan does not include any provisions to mitigate
this impact.
Mitigation measures in the EIR:
D-2-a. Where residential development occurs adjacent or near
active agricultural lands, developers should be required to provide
disclosure statements to prospective buyers warning of possible
agricultural nuisances.
D-2-b. New residential subdivision maps near known sources of
agricultural dust or odors should be required to include an adequate
transitional buffer zone from agricultural activities. The
requirement for a buffer zone would be removed when and if
development of the adjacent agricultural land occurs.

Insignificant

D-3. Development in accordance with the Draft
General Plan would result in additional emissions
from vehicles and stationary sources affecting the
regional air basin.

Insignificant

Because this is an insignificant impact, no mitigation measures are
required.
Transportation Control Measures (TCM) could be effective:
TCM 1: Expand Employer Assistance Programs
TCM 2: Adopt Employer-Based Trip Reduction Rule
TCM 9: Improve Bicycle Access and Facilities
TCM 12: Improve Arterial Traffic Management

Insignificant
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Impact

Significance

Mitigation Measure

Significance
after Mitigation

TCM 13: Transit Use Incentives
TCM 15: Provide Carpool Incentives
TCM 16: Indirect Source Control Programs
TCM 18: Zoning for Higher Densities near Transit Stations
TCM 19: Air Quality Elements for General Plans
However, the City should determine which of the above regional
TCMs would apply to a small city such as Sebastopol, and consider
revising existing and/or adding implementation program to improve
consistency of the Draft General Plan with the regional air quality
plan.
Noise
E-1. New development could be exposed to excess
noise levels.

Potentially
Significant

E-2. New development allowed under the Draft
General Plan would increase noise above the existing
levels along the local street system as a result of the
increased traffic.
E-3. Noise sources (e.g., mechanical equipment,
outdoor activities) associated with new development
could adversely affect existing and future
development. The noise associated with these
activities could annoy or otherwise affect existing
residents.

MAY 16, 2003

Policy: Attempt to maintain the noise and land use compatibility
standards indicated [General Plan, Table 23].

Insignificant

Insignificant

Policy: Protect existing noise environment in residential areas.

Insignificant

Potentially
Significant

Policy: Protect existing noise environment is residential areas.

Insignificant
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Significance
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Significance

Mitigation Measure

Topography
F-1. Development in accordance with the Draft
General Plan may result in disruption, compaction, or
over-covering of soil, or in changes in topography or
ground surface relief features.

Potentially
Significant

Policy: Soil erosion shall be controlled to prevent flooding and
destruction of natural waterways, maintain water quality, and
reduce public costs for flood control and watercourse maintenance.
Mitigation Measures F-1-a and F-1-b address this impact.
F-1-a. The City should continue to enforce its grading ordinance.
F-1-b. The City should review grading plans for new
development and require revisions to the plans as necessary to
prevent excessive grading.

Insignificant

Geology
F-2. Development in accordance with the Draft
General Plan would have the potential to increase the
number of people and structures subject to nonseismically-induced geologic hazards such as
landslides and expansive soils.

Potentially
Significant

Mitigation Measures F-2-1, F-2-b and F-2-c address this impact.
F-2-a. The City should require applicants for new development
projects to submit geologic and soils reports based upon potential
risks associated with the areas and type of occupancy proposed.
F-2-b. The City should review proposed site plans to ensure that
natural slopes and existing vegetation are maintained in areas where
slopes exceed 15 percent.
F-2-c. In areas where slopes exceed 15 percent, the City should
permit construction only during the dry months of the year or
require erosion/sedimentation basin mitigation plans to be
incorporated into the project in order to reduce landslide hazards.

Insignificant

Seismicity
F-3. Development in accordance with the Draft
General Plan would have the potential to increase the
number of people and structures subject to seismic

Potentially
Significant

Mitigation Measures F-3-a F-3-b F-3-c, F-3-d, and F-3-e will
address this impact.
F-3-a. The City should require new or substantially rehabilitated
structures to be constructed or structurally upgraded to withstand

Insignificant

Geology. Soils, and Seismicity

MAY 16, 2003
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Impact

Significance

hazards, including liquefaction, landslides, differential
settlement, building damage, and flooding from water
storage tank rupture.

Mitigation Measure

Significance
after Mitigation

ground-shaking forces of a minor earthquake without damage, of a
moderate earthquake without structural damage, and of a major
earthquake without collapse.
F-3-b. Where economically feasible, the City should require
existing structures that will be hazardous in the event of an
earthquake to be brought into compliance with appropriate seismic
standards.
F-3-c. The City should increase community knowledge of
earthquake preparedness through the use of newsletters, public
media, and other techniques.
F-3-d. The City should work with other agencies to maintain a
high level of community earthquake preparedness in order to
provide appropriate emergency response.
F-3-e. The City should revise and update construction codes and
regulations to incorporate the latest available information and
technology to reduce the potential for damage from earthquakes.

Soils
F-4. The Draft General Plan would allow urban
development on a small amount of remaining prime
agricultural land in the southeastern portion of the
Planning Area.

Potentially
Significant

No mitigation measures are provided to address this impact.

Significant
Unavoidable

F-5. Development involving grading, modifications
to natural drainage, excavation, slope repair, and
imposition of structural weight on underlying
geologic materials could cause at least temporary

Potentially
Significant

Policy: Soil erosion shall be controlled to prevent flooding and
destruction of natural waterways, to maintain water quality, reduce
public costs for flood control and watercourse maintenance.
Mitigation Measures F-5-a, F-5-b, F-5-c, and F-5-d will address

Insignificant

MAY 16, 2003

PARSONS

APPENDIX M.4-15

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M – SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M.4
Sebastopol: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

increases in erosion and permanent modification of
natural terrain. Unless controlled, exposed soils would
erode and transported materials would be deposited in
local drainage channels and the Laguna de Santa
Rosa.

Mitigation Measure

Significance
after Mitigation

this impact.
F-5-a. The City should encourage cluster development in areas
with moderate to high erosion potential. Clustering would limit the
amount of natural terrain to be disturbed, thereby reducing the
potential erosion problem.
F-5-b. All access roads and home sites in sloping areas should be
located so as to minimize the need for cuts and grades.
F-5-c. All surface water in new development should be
intercepted from above developed areas and conveyed via
controlled drainage facilities.
F-5-d. The City should require project applicants to submit
erosion control plans that include provisions for re-vegetation and
soil rehabilitation.

Drainage, Hydrology and Water Quality
Storm Drainage and Flooding
G-1. The Draft General Plan would allow for some
industrial, commercial, and residential development
within the 100-year flood plain in the northeastern
portion of the Planning Area. Most of the flood plain,
however, is proposed to be omitted from the Sphere of
Influence, or to be devoted to Open Space use.
AND
G-2. Development in accordance with the Draft

MAY 16, 2003

Potentially
Significant

Policy: Preserve the existing and future floodwater carrying
capacity of creeks and channels during creek restoration.
Policy: Specify the size, location, and design of waster and sewer
lines and storm drainage facilities; ownership and maintenance of
such facilities; regulations for establishing assessment and
improvement districts; and the phasing of City services.
Policy: Continue to work with the Sonoma County Water Agency
to ensure that additional storm drainage runoff resulting from
development occurring in unincorporated areas upstream from
drainage channels in the Sebastopol Referral Area in adequately
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Significance

General Plan would replace natural vegetation with
impervious surfaces. Increases in the amount of
impervious surface are likely to cause increases in
storm water runoff and flood peaks.

Water Quality
G-3. Development is accordance with the Draft
General Plan would increase storm water runoff (see
impact G-2), which would in turn increase the amount
of toxic materials (e.g., oil and gas on roadways,
insecticides used in agriculture and home gardening)
washing into drainage streams and ditches during a
storm. These untreated waters would increase the
level of containments in the Laguna de Santa Rosa
and Atascadero Creek. Increased containments in soil,
water, and groundwater pose a potential problem for
water quality in the City’s drinking wells.
AND
G-4. The General Plan would allow urban
development in areas where soils have a moderate to
high erosion potential.
Grading or cut-and-fill

MAY 16, 2003

Mitigation Measure

Significance
after Mitigation

mitigate through improvements on site and/or downstream.
Policy: Continue to pursue all available sources of funding such
as, but not limited to, low interest loans, FMHA funds, and
Redevelopment Agency tax exempt funds to finance improvements
to storm drainage facilities.
Policy: Maintain unobstructed water flow in the storm drainage
systems.
Potentially
Significant

The following policies and mitigation measures G-3 and G-4 will
address this impact.
Policy: Protect the water quality of City wells.
Policy: Reduce agricultural contamination of potable water
supplies in the Sebastopol aquifer by working with the county
Planning Department, Public Health Officer and Agricultural
Commissioner to identify the impacts of farming operations and the
use of herbicides, pesticides, and fertilizers on the City’s domestic
water supply.
Policy: consider revisions to the Sebastopol Municipal Code to
fine individuals and corporations which pollute water quality
resources.
G-3.
The City should install vegetation and riprap at storm
drainage outlets to protect against erosion and to buffer and screen
storm runoff pollutants.
G-4.
The City should require that all site-grading activities be
conducted during the dry season. The City should require
temporary siltation basins during grading, followed immediately by

PARSONS
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Significance

activities for new construction in these areas may
increase erosion of over-steepened or stripped
surfaces. Increased erosion would produce increases
in sedimentation in the city’s storm drainage system
and in Laguna de Santa Rosa. The storm drainage
system would require more frequent maintenance to
address this problem.

Mitigation Measure

Significance
after Mitigation

erosion and to protect local water quality if grading occurs where
there is potential for runoff.

Vegetation and Wildlife
Laguna de Santa Rosa
H-1. The Draft General Plan proposes to reduce the
City’s Sphere of Influence to exclude most lands
within the Laguna de Santa Rosa. The Draft General
Plan would designate the portions of the Laguna that
are located within the existing City limits for Open
Space, Parks, and Community Facilities uses; these
land use designations would preserve existing Laguna
habitat. However, commercial, industrial, and
residential expansion adjacent to the Laguna could
cause habitat value to deteriorate if the habitat in not
adequately protected.

MAY 16, 2003

Potentially
Significant

The following policies and mitigation measure H-1 will address this
impact.
Policy: Work with other jurisdictions and regional and state
agencies in developing open space programs.
Policy: Leave and/or restore open space areas in their natural
state; limit uses to those with a minimal environmental impact; and
design open space resources for the primary use and enjoyment of
City residents.
Policy: Provide public access to open space and parkland in a
manner compatible with the preservation and enhancement of the
natural environment.
Policy: Use conservation easements wherever possible to protect,
in perpetuity. Environmentally sensitive areas.
Policy: Require that open space which is designated as a condition
of development approval be permanently restricted to open space
by recorded map or deed.

PARSONS
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Significance

Mitigation Measure

Significance
after Mitigation

Policy: Protect environmentally sensitive areas.
Policy: Preserve and enhance the Laguna de Santa Rosa and
Atascadero Creek.
Policy: Preserve the existing and future floodwater carrying
capacity of creeks and channels during creek restoration.
H-1.
In reviewing applications for new development that would
involve fill of wetland areas associated with Laguna de Santa Rosa,
the City should seek to comply with the Department of Fish and
Game policy recommending no net loss of either wetland acreage
or wetland habitat.
Atascadero Creek
H-2. The Draft General Plan proposes to reduce the
City’s Sphere of Influence to exclude portions of
Atascadero Creek. However, the Plan would allow a
limited amount of Medium Density Residential
development in the vicinity of the creek.

MAY 16, 2003

Potentially
Significant

Mitigation Measures H-2-a, H-2-b and H-2-c address this impact.
H-2-a. In reviewing applications for new development that would
involve fill of wetland areas associated with Atascadero Creek, the
City should seek to comply with the Department of Fish and Game
policy recommending no net loss of either wetland acreage or
wetland habitat.
H-2-b. If improvements to Atascadero Creek must be made for
reasons of public health and safety, retention basins should be
preferred over channelization of the entire stream. In areas that
must be channelized, the channel should be oversized to allow for
vegetation along both banks. Any vegetation removed along the
creek should be replaced on a 3:1 in-kind basis using native
species.
H-2-c. A minimum 50-foot buffer, measured outward from the
top of the creek bank, should be established to protect the creek and
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Significance

Mitigation Measure

Significance
after Mitigation

riparian vegetation, and to provide a travel corridor to wildlife. No
roads, buildings, or yards should be permitted within the buffer.
Pedestrian trails should be located along the outside edge of the
riparian vegetation.
Other Habitat Areas
H-3. Development in accordance with the Draft
General Plan may reduce or eliminate areas of rural
residential, urban residential, and other urban habitat,
including some native species and habitat along
Zimpher and Calder Creeks.

Potentially
Significant

Policies and mitigation measures H-3-a and H-3-b will address this
impact.
Policy: Encourage the planting of native and drought resistant
trees in new developments and in City owned parks, trails and
recreational facilities.
Policy: Facilitate the preservation of existing trees, the planting of
additional street trees, and the replanting of trees lost through
disease, new construction or by other means.
H-3-a. The City should require that project applicants offset the
impacts of new development on existing habitat by setting aside or
acquiring natural open space that can be managed for wildlife
values.
H-3-b. To reduce polluted runoff into urban creeks, the City
should require oil/grease separators in the storm drain system of all
50-car or larger parking lots. Annual maintenance of the separators,
as well as a sweeping program for the lot itself, should be required.

Insignificant

Potentially
Significant

The following policy and mitigation measures I-1-a, I-1-b and I-1-c
will address this impact.
Policy: Specify the size, location, and design of water and sewer

Insignificant

Public Services and Utilities
Water Services
I-1.
Development in accordance with the Draft
General Plan would increase demands on the City of

MAY 16, 2003
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Impact
Sebastopol’s water supply and distribution system.
Based on the water use estimate of 250 gallons per
unit per day, the new housing units associated with
General Plan build out (1,307 units) would demand a
total of approximately 326,750 gallons of water per
day. This is a “worst case” scenario, given that the
residential building cap established by the Draft
General Plan would limit housing development to 800
units; these new units would demand approximately
200,000 gallons of water per day.

MAY 16, 2003

Significance

Mitigation Measure

Significance
after Mitigation

lines and storm drainage facilities; ownership and maintenance of
such facilities; payment and recovery of fees for the extension of
such facilities; regulations for establishing assessment and
improvement districts; and the phasing of City services.
I-1-a. The City should continue to monitor water usage and
supply on an annual basis to identify any new issues related to the
water supply and distribution system.
I-1-b. The City should allocate funds for a comprehensive
engineering analysis of the existing water distribution system
following adoption of the Draft General Plan. The analysis should
focus on the effects of urban development in the area in the
southeastern portion of the Sphere of Influence that is subject to
water distribution problems (General Plan, Figure 31). The analysis
should address specific water distribution issues and solutions in
relation to the level of development proposed in the area. Based on
the findings of this analysis, the City should establish priorities and
a long-range plan for capital improvements to the system to
accommodate future growth. The City may wish to consider
establishment of an assessment district in the southeastern portion
of the SOI to fund any necessary future water system
improvements.
I-1-c. The City should encourage water conservation measures
throughout the community and require such measures as a
condition of development approvals and City projects. Examples
of water conservation measures include use of native and/or
drought-tolerant non-native vegetation in landscaping plans,
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Significance

Mitigation Measure

Significance
after Mitigation

restriction of irrigation to the cooler hours of the day, and use of
water-conserving devices such as low-flush toilets and low-flow
showerheads.
Sewer Services
I-2.
Development in accordance with the Draft
General Plan would increase demands on the City of
Sebastopol’s sewage collection and treatment system.
An analysis prepared for the Draft General Plan
(Appendix G) found that new sewage flow would
amount to 351,071 gallons per day at General Plan
build out, or 249,671 gallons per day with the
proposed residential building cap of 40 dwelling units
per year.
These estimates do not include the
approximately 158 existing dwelling units that are
currently served by septic systems and may require
connection to the City’s sewer system in the future.

MAY 16, 2003

Potentially
Significant

Policies and Mitigation Measures I-2-a, I-2-b and I-2-c will address
this impact.
Policy: Specify the size, location, and design of waster and sewer
lines and storm drainage facilities; ownership and maintenance of
such facilities; payment and recovery of fees for the extension of
such facilities; regulations for establishing assessment and
improvement districts; and the phasing of City services.
Policy: Ensure that industrial development does not overburden
infrastructure.
Policy: Manage growth and infrastructure capacity so that the
quantity and capacity of the City services and infrastructure will not
drop below acceptable levels of service as a result of new
development.
Policy: Establish and maintain an Urban Growth Boundary
(UGB).
Policy: Continue to coordinate planning efforts with the County to
reinforce the UGB, and thus to protect adjacent agricultural land
and open space, through the creation of a Referral Area that
surrounds the UGB.
Policy: Establish the Sphere of Influence Boundary to coincide
with the UGB.
Policy: Do not allow annexation and development to leapfrog over
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Significance

Mitigation Measure

Significance
after Mitigation

vacant land undeveloped land; require proposed annexations to
meet the following guidelines:
 Urban development shall be continued within the UGB.
 Annexation shall not occur outside the UGB.
 Areas to be annexed must be able to be served by existing City
facilities, or by environmentally and economically feasible
extensions to City facilities, to be paid for by the proposed
development.
 Utilities will not be extended outside the UGB except in cases of
a public health emergency.
 Proposed annexations must be contiguous to existing develop
areas.
 Annexation of an area must not have either short-term or longterm negative impacts on the City’s fiscal condition. The fiscal
effects of the annexation must be documented at the applicant’s
cost.
 A specific development plan must be prepared for the proposed
annexation, showing how the proposed development contributes
to an area-wide jobs-to-housing balance.
 The proposed development must be within the proper Land Use
Designation and meet all the other requirements of this General
Plan.
I-2-a. The City should allocate funds for a comprehensive
engineering analysis of the existing sewer system following
adoption of the Draft General Plan. The analysis should focus on
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Significance

Mitigation Measure

Significance
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the effects of urban development in areas identified as having
sewage collection system problems (i.e., portions of Areas “SE.”
“SS,” and “N” as shown in [General Plan] Figure 32). Based on the
findings of this analysis, the City should establish priorities and a
long-range plan for capital improvements to the system to
accommodate future growth.
I-2-b. The City should continue to structure development and
annexation fees to ensure that they cover needed capital
improvements.
I-2-c. The City should continue to encourage water conservation
in order to conserve sewage treatment capacity (see Mitigation
Measure I-1-c).
Solid Waste Disposal
I-3.
Development in accordance with the Draft
General Plan would increase demands on solid waste
collection and disposal services. While it is difficult to
forecast precisely the amount of additional waste that
would be generated, it can be estimated that the
additional waste would amount to approximately
28,100 pounds per day, based o n the countywide
average of nine pounds per resident per day and the
3,211 new residents expected with General Plan,
population growth would be limited to approximately
1,912 persons, who would generate approximately
17,208 pounds of waster per day. Larry’s Sanitary
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Insignificant

No mitigation is required.
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Significance

Mitigation Measure

Police Services
I-4.
Development in accordance with the Draft
General Plan would increase demands on police
services. The Department does not foresee any
problems in serving this new development, however,
unless it produces unusual increase in crime.

Insignificant

No Mitigation Measures are required.
Policy: Use information on growth and infrastructure capacity to
phase growth.
Policy: Maintain an adequate number if sworn officers to provide
a three-minute response 70 percent of the time.
Policy: Maintain adequate civilian employees and equipment to
support sworn staff.

Insignificant

Fire Protection
I-5.
Development in accordance with the Draft
General Plan would increase demands for fire
protection and emergency medical services. Calls for
service would be expected to increase at a rate of 5
percent per year during the 20-year time frame of the
Draft General Plan.

Potentially
Significant

The following policies and mitigation measures I-5-a, I-5-b, I-5-c
and I-5-d will address this impact.
Policy: Adopt and utilize the Fire Hazard Severity Scale for the
classification of fire hazards in wildland areas.
Policy: Continue to implement an effective and environmentally
sound weed abatement program.
Policy: Consider use of Redevelopment tax-increment funds to
assist property owners in the Downtown Redevelopment area to
complete renovations that increase fire safety.
Policy: Ensure that there exists sufficient water flow in the fire
hydrants throughout Sebastopol. The standard adopted by the City
is a minimum of 1,000 gallons per minute of free flow from two
adjacent hydrants flowing simultaneously with 20 pounds per
square inch residual pressure.
Policy: Continue to levy a fee for the Fire Protection Fund.

Insignificant

Service does not anticipate and problems in serving
this new development.
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Significance

Mitigation Measure

Significance
after Mitigation

Periodically review and revise the fee structure for the Fire
Protection Fund.
Policy: Continue to participate in mutual aid agreements with the
County and State fire fighting agencies.
Policy: Continue to evaluate and update the personnel and
equipment requirements of the Fire Department to maintain a high
level of readiness.
I-5-a. The City should consider funding the currently vacant fulltime Fire Marshall position. With staffing of this position. A more
in-depth fire inspection, prevention, and public education could be
implemented, with potential of reducing the number and severity of
fire emergencies.
I-5-b. The City should consider creating a full-time fire fighter
position. This would ensure that a fire fighter is available during
weekdays (the Department’s lowest volunteer turnout period), and
reduce routine station and equipment maintenance tasks for the
volunteers.
I-5-c. The City should consider expansion of the existing Fire
Station as needed. The expansion area could contain a laundry
room, exercise area, storage space, and other uses.
I-5-d. The City should consider adoption of more restrictive Fire
and Life Safety Codes. Issues to consider include increased use of
fire sprinklers and fire alarm systems, and maintenance of City
street and waster standards to ensure proper response.
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Mitigation Measure

Schools – Sebastopol Union School District
I-6-a. Residential development in accordance with
the Draft General Plan would produce approximately
419 new students in Kindergarten through eighth
grade. This estimate is based on a student generation
factor of 0.32 students per dwelling unit (1,307 new
dwelling units x 0.32 student per dwelling unit = 419
students). This is a “worst case” scenario, given that
the residential building cap established by the Draft
General Plan would limit new housing development to
a total of 800 units over a 20-year period; these 800
units would generate approximately 256 students (800
x 0.32 student per unit = 256 students). Under either
scenario, the Sebastopol Union School District would
require a fourth school site in order to accommodate
the new students.

Potentially
Significant

Mitigation Measures I-6-a-1 and I-6-a-2 address this impact.
I-6-a-1. The School District should investigate possible sources of
funding, including State construction and reconstruction funding
programs and general obligation bonds, for acquisition and
development of a fourth school site.
I-6-a-2. The City and/or School District should consider
establishment of Mello-Roos Community Facilities Districts, if
school impacts fees and other funding sources are not adequate to
pay for improvements required to accommodate increased
enrollment. Pursuant to Government Code Section 53311, a
community facilities district may be formed to finance purchase,
construction, expansion, or rehabilitation of elementary and
secondary school sites and structures. A special tax levied in the
district would provide this funding. Boundaries of the district could
follow those of a single development site, or could encompass a
larger area. Establishment of the district would require a property
owner approval.

Anaby Union High School District
1-6-b. Residential development in accordance with
the Draft General Plan would produce approximately
236 new high school students. This estimate is based
on a student generation factor of 0.18 students per
dwelling unit (1,307 new dwelling units x 0.18
students per dwelling unit = 236). This is a “worst
case” scenario, given that the residential building cap

Potentially
Significant

MAY 16, 2003

Mitigation Measures under the listed above Sebastopol Union
School District would also assist in mitigating impacts on the
Anaby Union High School District.
Other Mitigation Measures that address this impact are I-6-b-1 and
I-6-b-2.
I-6-b-1. The School District should investigate possible sources of
funding, including State construction and reconstruction funding
programs and general obligation bonds, for school rehabilitation,

PARSONS

Significance
after Mitigation
Insignificant if
funding were
obtained.
Significant
Unavoidable if no
funding is
available.

Insignificant if
funding were
obtained.
Significant
Unavoidable if no
funding is
available.
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Impact

Significance

established by the Draft General Plan would limit new
housing development to a total of 800 units over a 20year period; these 800 units would generate
approximately 144 high school students (800 x 0.18
student per unit = 144 students). Under either
scenario, rehabilitation and expansion of existing
Anaby Union School District facilities and/or
acquisition of a new high school would be necessary
in order to accommodate these new students.

Parks and Recreation
I-7.
Development in accordance with the Draft
General Plan would increase demands on parks and
recreational facilities. Based on the Quimby Act
requirement (five acres of parkland per 1,000
persons), the 3,122-person population increase under
the Draft General Plan build-out would generate a
need for approximately 15.6 acres of parkland. With
the proposed building cap of 40 units per year, only
about 1,912 persons would be added to the City’s
population during the General Plan time frame,
generating a need for approximately 9.6 acres of

MAY 16, 2003

Mitigation Measure

Significance
after Mitigation

expansion, and construction.
I-6-b-2. The City and/or School District should consider
establishment of Mello-Roos Community Facilities Districts, if
school impacts fees and other funding sources are not adequate to
pay for improvements required to accommodate increased
enrollment. Pursuant to Government Code Section 53311, a
community facilities district may be formed to finance purchase,
construction, expansion, or rehabilitation of elementary and
secondary school sites and structures. A special tax levied in the
district would provide this funding. Boundaries of the district could
follow those of a single development site, or could encompass a
larger area. Establishment of the district would require a property
owner approval.
Potentially
Significant

Policies and Mitigation Measure I-8 will address this impact.
Policy: Utilize the standard of five acres of parkland per 1,000
residents for acquisition of additional developed parkland pursuant
to the provisions of the Quimby Act (Government Code Section
66477) for all new residential development.
Policy: Use the following criteria to prioritize acquisition of open
space and parkland:
a) distribution of parks on a neighborhood basis;
b) scenic beauty;
c) relationship to existing trail systems and parks; and
d) natural resource protection.
Policy: The City shall encourage the acquisition of additional park

PARSONS
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Impact

Significance

parkland.

Mitigation Measure

Significance
after Mitigation

facilities in the southern portion of the City.
Policy: Coordinate with other governmental agencies to procure
and develop additional park and recreation facilities.
Policy: Actively solicit public participation in the selection, design
and facilities planning for future park sites.
Policy: Facilitate public access to open space and environmentally
sensitive areas in a manner that ensures protection of biotic
resources.
Policy: Provide adequate parking and transit facilities at all
recreation facilities, where feasible, and where such facility will not
unduly disrupt the existing environment.
Policy: Encourage and promote activities, programs, and facilities
for teens.
Policy: Encourage the County to participate in funding teen
programs and activities which serve the area’s teen population.
I-8.
The City should revise the parkland dedication
requirements of its Subdivision Ordinance to conform to Quimby
Act requirements.

Public Utilities
I-8-a. Development in accordance with the Draft
General Plan would increase demands on gas and
electrical services. PG&E does not anticipate any
problems in serving this new development.

Insignificant

No mitigation measures are required.

Insignificant

I-8-b. Development is accordance with the Draft

Insignificant

No mitigation measures are required.

Insignificant
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Significance

Mitigation Measure

Significance
after Mitigation

General Plan would increase demands on telephone
services. Pacific Bell does not anticipate any problems
in serving this new development.
Road Maintenance
I-9.
Development in accordance with the Draft
General Plan would increase the amount of public
street surface in the City, as well as the amount if
traffic, thereby increasing demands on road
maintenance services. However, because of the
generally high quality of new roadways, required
services would most likely be limited to landscaping
maintenance of the near future.

Insignificant

No mitigation measures are required.

Insignificant

Policy and Mitigation Measures J-1-a and J-I-b will address this
impact.
Policy: Preserve scenic view of the natural landscape
Policy: Discourage public agencies from developing building
structures within 800 feet of the Laguna.
Policy: Encourage new and renovated developments within 1,250
feet of the Laguna to use color schemes and forms sympathetic to
the visual character of the Laguna and the region.
Policy: encourage the clustering of structures to develop open
space that physically and visually relates to the Laguna.
J-1-a. The City should impose design guidelines and site

Insignificant

Visual Quality
View Obstruction and Other Visual Impacts
J-1.
Development in accordance with the Draft
General Plan may have a negative effect of the visual
character of some portions of the Sebastopol Planning
Area, and may obstruct views of the Laguna de Santa
Rosa, Atascadero Creek, the hills to the west of
Sebastopol, and other natural resources in the area.
This is of particular concern in areas that are currently
relatively undeveloped and are targeted by the Draft
General Plan for further development; these include
the proposed industrial area at the southeast corner of
the proposed Sphere of Influence, and unincorporated,
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Potentially
Significant
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Significance

relatively low-density residential areas (e.g., along
lynch Road south of the existing City limits; the area
northeast of the Pleasant Hill Road/Pillow Road
intersection; the area west of Gravenstein Highway
North and east of Ragle Road, northwest of the
existing City limits) that are proposed for annexation
and more intense residential development under the
Draft General Plan.

Light and Glare
J-2.
Development in accordance with the Draft
General Plan would produce new light and glare. The
greatest source of new light and glare would be new
commercial and industrial development, although new
residential development would also produce light and
glare.

MAY 16, 2003

Mitigation Measure

Significance
after Mitigation

development conditions to mitigate adverse visual impacts of
individual development proposals.
J-1-b. The City should consider adoption of design guidelines
tailored to each areas proposed for relatively extensive development
(e.g., the proposed industrial area at the southeast corner of the
proposed Sphere of Influence, and proposed residential
development areas along Lynch Road south of the existing City
limits, northeast of the Pleasant Hill Road/Pillow Road intersection,
west of Gravenstein Highway North and east of Ragle Road,
northwest of the existing City limits).
Potentially
Significant

The following policies and Mitigation Measures J-2-a, J-2-b, and J2-c will address this impact.
Policy: Ensure that on-site lighting contributes to security while
not producing excessive light and glare.
Policy: Ensure that on-site lighting complements and reinforces
the architecture.
Policy: Prevent on-site lighting from casting glare onto adjacent
parcels and streets.
Policy: Encourage lighting design that is in conformance with
energy saving guidelines.
Policy: establish and use lighting design guidelines in the Design
Review process.
J-2-a. Outdoor light fixtures proposed as part of new
development should be directed to the interior of the site as much
as possible, and to the degree necessary to minimize light and glare.

PARSONS
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Significance

Mitigation Measure

Significance
after Mitigation

J-2-b. Wherever feasible, sodium rather than mercury outdoor
lighting should be used to reduce glare.
J-2-c. Wherever feasible, light standards in parking areas and
along circulation routes should be constructed no higher than 12
feet in order to reduce glare.
Cultural Resources
K-1. Development in accordance with the Draft
General Plan has the potential to disrupt. Alter, or
eliminate historical resources and known or as-yet
undiscovered archaeological sites.

MAY 16, 2003

Potentially
Significant

The following policies and Mitigation Measures K-1-a and K-1-b
will address this impact.
Policy: Continue to protect archaeological resources.
Policy: Identify, recognize and protect sites, buildings, structures
and districts with significant cultural, aesthetic and social
characteristics which are part of Sebastopol’s heritage.
K-1-a. The City (or environmental review consultants hired by
the City) should continue to contract with the Northwest
Information Center at Sonoma State University to review industrial
development proposals to identify any recorded archaeological sites
or archaeologically sensitive areas. Based on these reviews, the
City should identify any necessary measures to protect
archaeological resources.
K-1-b. In the event that archaeological resources are encountered
during subsurface construction, land alteration work in the general
vicinity of the find should be halted and a qualified archaeologist
should be consulted. Prompt evaluations could then be made
regarding the finds, and a course of action acceptable to all
concerned parties could then be adopted. Local Native American
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Significance
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Significance
after Mitigation

organizations should be consulted if human are encountered.
Hazardous Materials
L-1. Commercial and industrial development in
accordance with the Draft General Plan may involve
use, storage, and/or transport of hazardous materials.
Activities involving hazardous materials may create
noise or odor problems, especially where commercial
or industrial operations adjoin residential areas. Use,
storage, or transport of hazardous materials may also
create public safety hazards in the event of an
accident.

Potentially
Significant

The following policy and Mitigation Measure L-2 will address this
impact.
Policy: Facilitate thorough environmental review for Hazardous
Waste Transportation, Storage and Disposal (TSD) Facilities
proposed in the Sebastopol Planning Area and throughout the
County, since the potentially significant, widespread and long-term
impacts on public health and safety of these facilities do not respect
jurisdictional boundaries.
Policy: Ensure that industries and businesses which store or
process hazardous materials provide secondary containment
facilities and a buffer zone between the installation and property
boundaries sufficient to protect the public health and safety.
Policy: Reduce soil contamination for chemicals through careful
regulation of the storage, transportation and use of chemicals.
L-2.
The City should consider adoption of a policy that would
provide for emergency sewer system connections for failed septic
systems outside the City limits.

Insignificant

L-2. Because the Draft General Plan would reduce
the City’s Sphere of Influence (SOI), some properties
that are currently served by septic systems would not
have the option of converting to the City’s sewer
system in the future. The larger number of properties

Potentially
Significant

The following policy and Mitigation Measure L-2 will address this
impact.
Policy: Facilitate thorough environmental review for Hazardous
Waste Transportation, Storage and Disposal (TSD) Facilities
proposed in the Sebastopol Planning Area and throughout the

Insignificant
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to remain on septic systems may increase the
likelihood of soil and groundwater contamination due
to septic tank failures in the future.

MAY 16, 2003

Significance

Mitigation Measure

Significance
after Mitigation

County, since the potentially significant, widespread and long-term
impacts on public health and safety of these facilities do not respect
jurisdictional boundaries.
Policy: Ensure that industries and businesses which store or
process hazardous materials provide secondary containment
facilities and a buffer zone between the installation and property
boundaries sufficient to protect the public health and safety.
Policy: Reduce soil contamination for chemicals through careful
regulation of the storage, transportation and use of chemicals.
L-2.
The City should consider adoption of a policy that would
provide for emergency sewer system connections for failed septic
systems outside the City limits.
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Impact

Significance

Mitigation Measure

A-1. Increased residential, commercial and
industrial development may cause potentially adverse
impacts to traffic, public and community services,
local economics, visual and aesthetics, geology,
hydrology, biology, air quality, noise, energy, and
cultural resources.

Potentially
Significant

All General Plan Goals, Objectives, and Policies.

Less than
Significant

A-2. Urban land uses, if inappropriately located,
can impact important, unique or sensitive resource
areas.

Potentially
Significant

The following General Plan policies will address this impact – 1.5.1,
1.5.2, 7.2.2, 7.2.3, 7.3.2, 7.3.3, and 15.2.3.
Policy 1.5.1. Subdivision of land between the City limits and the
Urban Growth Boundary shall be discouraged.
Policy 1.5.2. The City shall encourage the clustering of residential
units to preserve the continuity of open space, protect environmental
features, enhance visual amenities and insure public safety.
Policy 7.2.2. All new development in the City shall be designed to
minimize vegetation removal, soil compaction, and site coverage.
Policy 7.2.3. Adequate drainage and erosion control shall be
provided during construction of all new developments.
Policy 7.3.2. Natural slopes shall be maintained and existing
vegetation preserved, especially in areas with a slope greater than 15
percent.
Policy 7.3.3. Remedial measures are to be employed to reduce
erosion.
Policy 15.2.3. The natural paths of creeks should not be disrupted as a

Less than
Significant

Land Use
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Mitigation Measure
consequence of development.

A-3. Proposed future annexation and general
growth of the City could alter the small town
atmosphere and rural rustic look the community
wishes to maintain.

MAY 16, 2003

Potentially
Significant

The following General Plan objectives and policies will address this
impact – Objectives: 1.4, 3.2, 4.1, 5.5, 6.1, 6.2, 6.3, 6.5, 9.2, 9.3, 11.3,
11.4, 12.1, 13.1, 13.2, 13.3, 13.4, 14.2, 14.3, and 15.2; and Policies:
1.5.1, 1.5.2, 2.41, 2.4.6, and 9.4.2.
Objective 1.4. Identify the areas where future development should
occur.
Objective 3.2 Establish and maintain the residential and
neighborhoods as safe, attractive and convenient places to live.
Objective 4.1. Develop park and recreation network that serves all
segments of Cotati’s population.
Objective 5.5. Designate suitable residential sites to allow orderly
growth.
Objective 6.1. Ensure that all new residential development is
compatible with adjacent land uses.
Objective 6.2. In appropriate areas new development may cluster the
housing units so as to conserve limited land resources and energy.
Objective 6.5. New developments shall provide for private and semiprivate open-space.
Objective 9.2. Land use design features shall maximize energy
conservation.
Objective 9.3.
Enhance Cotati’s microclimate.
Objective 11.3. Establish a downtown character which preserves the
historical “old town” feeling of the Hub and promotes new
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Mitigation Measure
development which is compatible in scale with existing structures.
Objective 11.4. Establish a functional and aesthetically pleasing
environment to promote higher residential densities in the Hub and
adjacent streets.
Objective 12.1. Establish and maintain visual breaks between Cotati
and Rohnert Park, Cotati and Petaluma, and Cotati and Sebastopol.
Objective 13.1. Cotati’s scenic natural resources shall be preserved
and development adjacent to these resources shall be visually
unobtrusive and environmentally compatible.
Objective 13.2. Improve the visual character along Cotati’s
transportation routes.
Objective 13.3. Public utilities shall be underground.
Objective 13.4. Enhance Cotati’s present landscaping in a visually
pleasing manner while promoting energy efficiency, water
conservation, and native plants.
Objective 14.2. Preserve historically and architecturally significant
structures and sites.
Objective 14.3. Landscaping shall be used to aid energy
conservation and create a pleasant ambiance in the Hub.
Objective 15.2. New development throughout Cotati shall be of
quality design in keeping with the small town image.
Policy 1.5.1. Subdivision of land between the City limits and the
Urban Growth Boundary.
Policy 1.5.2. The City shall encourage the clustering of residential
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Significance

Significance
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Mitigation Measure
units to preserve the continuity of open space, protect environmental
features, enhance visual amenities, and insure public safety.
Policy 2.4.1. Streets shall be maintained on an established rotating
schedule based on their life expectancy, with first and equal priority
going to the following streets:
 Redwood Drive (South Santa Rosa Avenue)
 Old Redwood Highway
 West Cotati Avenue
 Locust Avenue
 West Sierra Avenue
Policy 2.4.6. Allow a maximum of 1,500 to 2,000 vehicles per day
on all residential streets which have more urban facilities such as curb,
gutter and sidewalk and well-conditioned pavement. Allow a
maximum of 1,000 to 1,500 vehicles per day on all residential streets
which are more rural in nature and are typified by poorly conditioned
pavement and the absence of pedestrian walkways. If residential
streets moderately to significantly exceed these standards, the City
should consider measures to reduce through traffic volumes. These
measures would primarily include diversionary devices to prohibit
movements and/or traffic calming devices. Traffic calming devices are
simple street design features that cause motorists to drive with more
care, to drive more slowly or perhaps via another route. A menu of
traffic calming devices can be found in the Appendix F.
Policy 9.4.2. Ensure compatibility of non-residential uses with the
neighborhood.
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Impact

Significance

Mitigation Measure

A-4. Local economic trends may result in high
growth pressures.

Significant

The following Objectives (1.2, 1.3, 1.4, 2.3, 5.5, and 15.2) will address
this impact.
Objective 1.2.
New growth shall not exceed the City’s ability to
provide necessary public services.
Objective 1.3.
New development shall not facilitate the inefficient
extension of city boundaries.
Objective 1.4.
Identify the areas where future development should
occur.
Objective 2.3.
Provide adequate parking in commercial areas,
commuter transit facilities, and in areas devoted to professional service
uses to eliminate spillover parking in adjacent residential areas.
Objective 5.5.
Designate suitable residential site to allow orderly
growth.
Objective 15.2. New development throughout Cotati shall be of
quality design in keeping with the small town image.

Less than
Significant

A-5. Development will convert agricultural land to
non-agricultural uses.

Potentially
Significant

The following Policies (1.5.1, 12.1.5 and 13.1.1) will address this
impact.
Policy 1.5.1. Subdivision of land between the City limits and the
Urban Growth Boundary shall be discouraged.
Policy 12.1.5. Preserve agricultural use on lands designated as rural
within the City of Cotati land use map, primarily in the western and
southern sections of the City.
Policy 13.1.1. Open Space land shall be protected from development.

Less than
Significant
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Mitigation Measure

Population, Housing and Employment
B-1. The proposed 1998 General Plan Update
allows for the potential growth of 1,995 to 2,394 new
residents and approximately 750 – 900 new dwelling
units by the year 2010.

Potentially
Significant

All General Plan Goals, Objectives, and Policies.

Less than
Significant

B-2. The City may not be able to meet its housing
goal because of the limited number or vacant acres for
development remaining within the City limits.

Potentially
Significant

The following General Plan Objectives and Policies Policy 1.3.1,
1.3.2, 1.3.3, 1.4.1, 1.4.2, 1.4.3, 1.4.4, 1.4.5, 1.4.6, 1.4.7, 1.4.8, 1.4.10,
1.4.11, 1.4.12, 1.4.13, 5.2.2, 5.2.4, 5.2.5, 5.2.6, 5.5.1, 5.5.2, 5.5.3, and
Objective 6.3. will address this impact.
Policy 1.3.1. The City shall have as a policy an emphasis on the
development of vacant and underutilized land within the City limits.
Policy 1.3.2. The Urban Growth Boundary is established. The
proposed New Urban Growth Boundary is coterminous with the
Sphere of Influence boundary, and shall represent the limit for the
ultimate expansion of urban services and urban development.
Policy 1.3.3. Annexation of land to the City shall be evaluated
according to the following criteria:
 The land is within the Sphere of Influence and proposed New Urban
Growth Boundary, except for public parks/open space.
 The capacity of water, sewer, fire, school, and police services are
adequate to service the area.
 Land within the City limits is insufficient to meet the current land
use needs.
 Annexation shall be contiguous to existing developed areas.

Less than
Significant
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Significance
after Mitigation

Mitigation Measure
Policy 1.4.1. The areas within the proposed New Urban Growth
Boundary west of Alder Avenue and north of Gravenstein Highway
shall be designated Rural Residential.
Policy 1.4.2. The are[a] within the proposed new Urban Growth
Boundary west of Highway 101 and south of Gravenstein Highway
shall be a mix of rural residential, low density residential and
commercial land uses.
Policy 1.4.3. The area within the City east of Old Redwood
Highway and north of George Street shall be a mix of low-density and
medium density residential and commercial land uses.
Policy 1.4.4. The area west of Olaf and William Streets bordered by
Highway 101, West Sierra Avenue and Old Redwood Highway shall
be a mix of commercial land uses, low-medium density and medium
density residential uses.
Policy 1.4.5. The area within the proposed New Urban Growth
Boundary south of West Sierra Avenue and Henry Street, west of Old
Redwood Highway, and east of Highway 101 shall be a mix of rural,
low density, low-medium density and medium density residential land
uses and commercial land uses.
Policy 1.4.6. The area bordering East Cotati Avenue shall be mix of
low-medium density and medium density residential, commercial, and
professional service land uses.
Policy 1.4.7. The area within the proposed New Urban Growth
Boundary east of Old Redwood Highway and south of Lincoln
Avenue and Benson Lane shall be a mix of rural, low and low-medium
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Mitigation Measure
density residential land uses.
Policy 1.4.8. The area bounded by Charles Street, Old Redwood
Highway, and Benson Lane shall be a mix of commercial, and low and
low-medium and medium density residential land uses.
Policy 1.4.10. The proposed New Urban Growth Boundary for the
city shall be defined as the area shown on Map 5 (EIR Figure 2-2).
Policy 1.4.11. The area bounded by Derby Lane and Gravenstein
Highway may be developed in the future, but only after the
preparation of a Specific Plan which shall delineate land uses and
provision of public services.
Policy 1.4.12. All future development proposals in Cotati’s proposed
New Urban Growth Boundary adjacent to Willow Avenue shall be
analyzed to determine if land use would be reasonable situated next to
a possible future commuter rail system.
Policy 1.4.13. Land uses in the area of Industrial Avenue and East
Cotati Avenue shall be consistent with the development of the rail
station.
Policy 5.2.2. Encourage the development of residential uses in
existing and new commercial are where the viability of commercial
activities would not be adversely affected.
Policy 5.2.4. Consider impacts on housing demand in the
Environmental Review process of commercial and office projects.
Policy 5.2.5. Encourage additional housing to meet the City’s
Regional Housing Need Allocations by: a) increasing the potential for
multifamily housing in the Downtown Hub area through
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Significance
after Mitigation
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implementation of the Downtown Specific Plan; b) increasing the
amount of land zoned R-3; and c) continue to work with non-profit
housing organizations to construct affordable multifamily dwellings.
Policy 5.2.6. Continue to facilitate the construction of second
dwelling units, pursuant to the City’s Second Dwelling Unit
Ordinance.
Policy 5.5.1. While maintaining the existing rural ambiance,
encourage infill housing on existing sites to take advantage of
infrastructure availability.
Policy 5.5.2. Identify and pre-plan for annexation of contiguous land
to assure adequate future sites.
Policy 5.5.3. Master-plan urban services to existing and potential
residential neighborhoods to assure that service extensions occur
concurrently with development.
Objective 6.3.
Improve the condition of Cotati’s existing housing
stock and maintain the unique quality of Cotati.

B-3. Growth in Cotati might outstrip the City’s
ability to provide a range of housing for those with
special needs.

MAY 16, 2003

Potentially
Significant

The following General Plan Objectives and Policies Policy 5.1.1,
5.1.2, 5.1.3, 5.1.4, 5.1.5, 5.1.6, 5.2.1, 5.2.3, 5.3.1, 5.3.2, 5.3.3, 5.3.4,
5.3.5, 5.3.6, 5.3.7, 5.3.8, and 5.3.9, and Objective 5.4. will address this
impact.
Policy 5.1.1. Retain existing residential zoning and discourage noncompatible non-residential uses in these zones.
Policy 5.1.2. Pursue available funding for the preservation and
rehabilitation of viable older housing to preserve neighborhood
character and, where possible, retain a supply of low and moderate-
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income units.
Policy 5.1.3. Discourage the conversion of residential units to other
uses, unless there is a finding of clear public benefit and equivalent
housing can be provided for those who could be displaced by the
proposed conversion.
Policy 5.1.4. Encourage and facilitate house-sharing programs for
senior citizens and other groups identified as having special housing
needs.
Policy 5.1.5. Continue to regulate the conversion of existing
multiple family residential units to market rate condominiums.
Limited equity cooperatives and other innovative housing proposals
which are affordable to very low to low income households are
encouraged.
Policy 5.1.6. Residents displaced from mobile home parks converted
to other uses shall be provided with relocation assistance. It shall be
the responsibility of the developer to provide relocation assistance.
Policy 5.2.1. Pursue county, state and federal programs and funding
sources that provide housing opportunities for low and moderateincome households.
Policy 5.2.3. Encourage limited equity residential cooperatives and
other non-profit enterprises such as sweat-equity projects designed to
provide affordable housing.
Policy 5.3.1. Facilitate senior housing projects developed with
density bonuses and flexible parking, setback, lot coverage and other
standards, as provided in the revised Zoning Ordinance, where found
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Mitigation Measure
to be consistent with maintaining the character of surrounding
neighborhood.
Policy 5.3.2. Continue to facilitate housing of handicapped persons.
Policy 5.3.3. Require resale and rental controls on Below Market
Rate (BMR) units.
Policy 5.3.4. Provide incentives in the Zoning Ordinance for the
construction of additional housing for large families requiring three or
more bedroom units.
Policy 5.3.5. Monitor Section 8 and other affordable Below Market
Rate (BMR) units that are scheduled to be converted to market rate
units and develop programs preventing the loss of these affordable
units.
Policy 5.3.6. Allow emergency and transitional shelter within the
City as a permitted use in a specific site as indicated by [General Plan]
Map 1.
Policy 5.3.7. Work with private, County, and State agencies to
provide emergency housing for the homeless.
Policy 5.3.8. Continue implementation of the City’s Inclusionary
Housing Ordinance. Require developers [of] residential developments
of five (5) or more units to: a) provide 15 percent of their units at rents
or purchase prices affordable to low to moderate income households;
b) contribute in-lieu fees of comparable value; c) propose alternative
measures so that the equivalent of 15 percent of their units will be
available to, or affordable by, households with very low to moderate
incomes.
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Mitigation Measure
Policy 5.3.9. Continue to provide incentives for the construction of
affordable housing in conformance with Government Code, Section
65915. (This policy require revision of the density bonus provisions of
the Zoning Ordinance to comply with recent amendments to
Government Code, Section 65915 et seq.)
Objective 5.4. Promote housing opportunities for all persons
regardless of race, age, martial status, ancestry, national origin or
color.

B-4. The natural aging of existing housing stock
may result [in] the reduction in quality and variety as
well as the actual number of units.

Potentially
Significant

All policies and implementation measures under Objectives 5.2 and
6.3 address this impact.
Objective 5.2.
Facilitate and encourage the development of housing
to meet the regional housing need allocation.
Objective 6.3.
Improve the condition of Cotati’s existing housing
stock and maintain the unique quality of Cotati.

Less than
Significant

B-5. Commercial growth in newly developed areas
could hinder the economic health and well being of
Cotati’s downtown hub.

Potentially
Significant

All of the objectives, policies and implementation measures which
support Goals 11 and 15 will address this impact.
Goal 11: Establish the inner Hub area as a principal retail and service
center.
Goal 15: Future development shall compliment Cotati’s historic Hub
and small town image.

Less than
Significant

B-6. Development allowed under the proposed
1998 General Plan Update could result in an
imbalance between the jobs/housing ratio if jobs are
not created for the local economy or if not enough

Potentially
Significant

All of the objectives, policies and implementation measures which
support Goal 10 will address this impact.
Goal 10: Establish and maintain a healthy local economy that includes
a diversity of commercial and industrial enterprises which will provide

Less than
Significant
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houses are built to support the job force.

Significance
after Mitigation

Mitigation Measure
goods, services and employment opportunities to Cotati’s residents
and which will be consistent with the community’s small town image.

Parks, Recreation and Open Space
C-1. General Plan standards for parkland per unit of
population would increase to 45 acres by the year
2010 to accommodate the projected resident
population. The provision of additional parks and
recreational facilities may require the development of
land that is vacant or the conversion of existing land
uses.

MAY 16, 2003

Potentially
Significant

The following General Plan policies – 4.1.1, 4.1.2, and 4.1.3 address
this impact.
Policy 4.1.1. Locate all park and recreational facilities in areas
which are accessible and convenient to the community.
a) The City shall use the Capital Improvement Program to fund
new parks and recreation facilities. The Community Service
Commission shall review the program annually.
Policy 4.1.2. The City of Cotati shall pursue, where feasible, the
shared use of school facilities.
a) The School District and Cotati shall enter into a Shared
Facility Contract allowing Cotati citizens, without user fees,
to utilize school facilities as specified in the contract,
including types of activities and the responsibilities of the
user.
Policy 4.1.3. The City shall expand recreational opportunities in the
existing facilities to accommodate a wider range of activities for all
age groups.
a) The City shall use the Capital Improvement Program to fund
recreation facilities. The Community Services Commission
shall review the program annually.

PARSONS

Less than
Significant

APPENDIX M.5-13

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M - SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M-5
Cotati: Summary of Impacts and Mitigation, General Plan EIR
Significance
after Mitigation
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Significance

Mitigation Measure

C-2. The revision of the Urban Growth Boundary
may result in development of areas that are currently
serving as open space.

Potentially
Significant

General Plan policies 1.3.2, 1.5.1, 1.5.2, 6.5.1 and 6.5.2 will address
this impact.
Policy 1.3.2. The Urban Growth Boundary is established. The Urban
Growth Boundary is coterminous with the Sphere of Influence
boundary, and shall represent the limit for the ultimate expansion of
urban services and urban development.
i) The Urban Growth Boundary shall remain in effect during the 20year time frame of the General Plan.
ii) No urban services (i.e., sewer, water) shall be extended beyond
the Urban Growth Boundary.
iii) The City of Cotati shall work with the County to discourage
subdividing of those properties adjacent to the Urban Growth
Boundary.
iv) The City of Cotati shall request that LAFCO approve revised
Sphere of Influence boundaries.
a) The Planning Department, through the referral process, shall
maintain contact with the County. The Planning Department
shall also review development applications for General Plan
consistency.
Policy 1.5.1. Subdivision of land between the City limits and the
Urban Growth Boundary shall be discouraged.
a) The Planning Staff shall work with the County to develop a
County Zoning Ordinance to preserve that area between the
outer limits of the Urban Growth Boundary and the City
limits as agricultural land with compatible uses until it is
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Mitigation Measure
appropriate to annex this area and extend urban services. The
City and County Planning Departments will work
cooperatively too implement this ordinance.
Policy 1.5.2. The City shall encourage the clustering of residential
units to preserve the continuity of open space, protect environmental
features, enhance visual amenities, and insure public safety.
a) The Zoning Ordinance, Subdivision Regulations an[d] Design
Review Criteria continue to allow Planned Unit
Developments to encourage clustered development in
residential projects.
Policy 6.5.1. Establish reasonable lot area per dwelling unit
requirements.
a) The Zoning Ordinance should be amended as necessary to
accommodate flexibility in required lot sized to provide for
open space.
Policy 6.5.2. Common open space, or in-lieu contribution, shall be
provided in planned residential communities.
a) The Planning Commission and City Council shall establish
criteria for the amount of open space to be required in each
planned residential development, directly or by in-lieu
requirement, and Zoning Ordinance should be [a]mended as
necessary.

C-3. Development adjacent to the County’s
Community Separator may result in incompatible land
uses.

MAY 16, 2003

Potentially
Significant

General Plan policies 12.1.6 and 13.1.1 will address this impact.
Policy 12.1.6. Establish areas of Community Separators for
preservation of open space adjacent to the southern and western
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Mitigation Measure
boundaries of the City of Cotati.
b) The City will work cooperatively with the County of Sonoma
to ensure compatibility of boundaries of community
separators.
Policy 13.1.1. Open space land shall be protected from development.

Geology, Soils and Seismicity
D-1a. Cotati will experience increased levels of
seismic hazards due to the poor construction
techniques utilized many years ago.
D-1b. There will be increased demand for location of
new structures in areas subject to seismic hazards.
D-1c. There will be increased demand for
development in areas subject to environmental
hazards including liquefaction.

MAY 16, 2003

Potentially
Significant

General Plan policies 7.1.1, 7.1.2, 7.1.3, 7.1.4 and 7.3.1 will address
these impacts.
Policy 7.1.1. Identify all areas of potential natural hazards and areas
of probable greatest jeopardy for each type of disaster and ensure that
these areas are developed for hazard-compatible uses.
a) Areas of the City which pose the greatest potential danger
from landslides and seismic activity, including liquefaction,
have been identified. Prior to development within these
areas, a soils study shall be submitted for review by a
qualified soils engineer.
Policy 7.1.2. Future sites of public and critical uses buildings shall
be in areas of low environmental hazards.
a) Strict adherence to the requirements of the Uniform Building
Code shall be required in all areas of the City. Public and
critical use buildings shall not be located in areas susceptible
to potential natural hazards.
Policy 7.1.3. Critical facilities in the Cotati Planning Area shall be
designed and constructed to withstand the ‘maximum probable’
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Mitigation Measure
earthquake and remain in service.
a) Any critical use building shall meet earthquake codes and
standards.
Policy 7.1.4. The structural integrity of all existing City facilities
shall be reviewed and those facilities found unsatisfactory will be
strengthened.
a) All building codes shall be adhered to so as to provide for
maximum safety requirements. The inspection shall be made
by the Building Department.
Policy 7.3.1. Identify potential geologically hazardous areas and
ensure that these areas have development limits.
a) The submission of geologic and soils reports shall be required
for all new developments. The geologic risk areas that are
determined from these studies shall have standards
established and be zoned accordingly.
D-1. Additional Mitigation Measures.
- New construction allowed under the 1998 General Plan Update
would comply with the provisions of Title 24 of the California
Administrative Code, and would comply with the most recent edition
of the Uniform Building Code Seismic Zone 4 standards, or local
seismic requirements, which ever are most stringent.
- Site development would be completed in accordance with
recommendations based on site-specific geo-technical investigations
and engineering designs. Sub-soils would be removed, or recompacted as needed.
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D-2a. There is potential for erosion of soil on
hillsides due to construction and grading activities.
D-2b. Limitations would be placed on the use of
septic tank systems due to the low or moderate
permeability of soils in the area.
D-3. There will be increased demand for
development on, or adjacent to, unstable slopes.

Potentially
Significant

General Plan policies 7.3.2 and 7.3.3 address this impact.
Policy 7.3.2. Natural slopes should be maintained and existing
vegetation preserved, especially in areas with slope greater than 15
percent.
a) Through zoning and permit process, standards shall be
established and applied to those areas with potential erosion
and runoff problems due to slope.
Policy 7.3.3. Remedial measures are to be employed to reduce
erosion.
a) When a change in natural grade or removal of existing
vegetation is necessary, appropriate vegetative cover to
stabilize slopes and reduce erosion will be required. This
shall be accomplished through the permit and design review
process.

More specific
mitigation
monitoring could
be included as
conditions of
project approval.

Potentially
Significant

General Plan policies 7.2.1, 7.2.2, 7.2.3, 7.3.2, and 7.3.3 will address
these impacts.
Policy 7.2.1. New development or government action shall not
compound the potential for flooding.
a) As part of the permit process, developers shall be required to
make hydrological studies for all new developments as
required by the City Engineer. Studies shall encompass the
project site as well as the entire drainage area.
Policy 7.2.2. All new developments in the City shall be designed to

More specific
mitigation
monitoring could
be included as
conditions of
project approval.

Hydrology and Water Quality
E-1. Due to the increase in impervious surfaces,
there would be increased runoff and associated
demand for additional drainage capacity.
E-2. Construction, erosion and sedimentation
associated with new development will result in
decreased drainage and stream capacities.
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minimize vegetation removal, soil compaction, and site coverage.
a) Through the Zoning Ordinance, the City shall establish
standards to be followed by developers which specify
maximum permissible vegetation removal. Soil compaction,
and site coverage. There shall be on-site inspections by the
Building Inspector to ensure compliance.
Policy 7.2.3. Adequate drainage and erosion control shall be
required during construction of all new developments.
a) As part of the permit process, standards shall be established
and applied to those areas with potential erosion and runoff
problems due to slope.
Policy 7.3.3. Remedial measures are to be employed to reduce
erosion.
a) When a change in natural grade or removal of existing
vegetation is necessary, appropriate vegetative cover to
stabilize slopes and reduce erosion will be required. This
shall be accomplished through the permit and design review
process.

E-3. The potential exists for increased development
within flood prone areas.

MAY 16, 2003

Potentially
Significant

General Plan policies 7.1.1, 7.1.2, 7.1.3, 7.1.4 and 7.3.1 will address
these impacts.
Policy 7.1.1. Identify all areas of potential natural hazards and areas
of probable greatest jeopardy for each type of disaster and ensure that
these areas are developed for hazard-compatible uses.
b) Areas of the City which pose the greatest potential danger
from landslides and seismic activity, including liquefaction,
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have been identified. Prior to development within these areas,
a soils study shall be submitted for review by a qualified soils
engineer.
Policy 7.1.2. Future sites of public and critical uses buildings shall
be in areas of low environmental hazards.
b) Strict adherence to the requirements of the Uniform Building
Code shall be required in all areas of the City. Public and
critical use buildings shall not be located in areas susceptible
to potential natural hazards.
Policy 7.1.3. Critical facilities in the Cotati Planning Area shall be
designed and constructed to withstand the ‘maximum probable’
earthquake and remain in service.
b) Any critical use building shall meet earthquake codes and
standards.
Policy 7.1.4. The structural integrity of all existing City facilities
shall be reviewed and those facilities found unsatisfactory will be
strengthened.
b) All building codes shall be adhered to so as to provide for
maximum safety requirements. The inspection shall be made
by the Building Department.
Policy 7.3.1. Identify potential geologically hazardous areas and
ensure that these areas have development limits.
b) The submission of geologic and soils reports shall be required
for all new developments. The geologic risk areas that are
determined from these studies shall have standards
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Mitigation Measure
established and be zoned accordingly.
D-1. Additional Mitigation Measures.
- New construction allowed under the 1998 General Plan Update
would comply with the provisions of Title 24 of the California
Administrative Code, and would comply with the most recent edition
of the Uniform Building Code Seismic Zone 4 standards, or local
seismic requirements, which ever are most stringent.
- Site development would be completed in accordance with
recommendations based on site-specific geo-technical investigations
and engineering designs. Sub-soils would be removed, or recompacted as needed.
General Plan policies 7.3.2 and 7.3.3 address this impact.
Policy 7.3.2. Natural slopes should be maintained and existing
vegetation preserved, especially in areas with slope greater than 15
percent.
b) Through zoning and permit process, standards shall be
established and applied to those areas with potential erosion
and runoff problems due to slope.
Policy 7.3.3. Remedial measures are to be employed to reduce
erosion.
b) When a change in natural grade or removal of existing
vegetation is necessary, appropriate vegetative cover to
stabilize slopes and reduce erosion will be required. This
shall be accomplished through the permit and design review
process.
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E-4. There is an increased potential for increased
ground water contamination due to insufficient
wastewater treatment facilities.
E-5. There will be increased demand on ground
water supplies.

Potentially
Significant

General Plan policies 8.2.1, 8.2.2, 8.3.1, 9.5.1, and 9.5.2 address these
impacts.
Policy 8.2.1. The City shall work with the Santa Rosa Sub-regional
wastewater system and neighboring cities to assist in the maintenance
of an adequate sewerage treatment and disposal system for the region.
a) Coordinate Cotati’s sewage system with other municipalities
and the County (Santa Rosa, Rohnert Park, Sebastopol, and
Sonoma County) to bring about more efficient and effective
solutions for the affected region.
Policy 8.2.2. Ensure sewage capacity is adequate to match the rate
of development.
a) Develop a program to reduce sewage usage. Continue to
implement the low flow retrofit program.
Policy 8.3.1. Septic tanks shall not contaminate the water supply in
Cotati.
a) Water quality tests shall be performed as needed by Sonoma
County Health Department on all properties with on-site
septic disposal systems.
These tests shall include
bacteriological test to identify the type and determine the
levels of bacteria present.
Policy 9.5.1. Promote water conservation among residential and
commercial users.
a) The Public Works Staff shall establish a water consumption
budget for each type of structure depending on size and use,
and maintain two rates for waster consumption, with a
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significantly higher rate for those customers exceeding their
established budget, and a lower rate for those using less
water. Adherence to this policy shall be monitored by the
Public Works billing department.
b) The City Engineer shall develop a guide on appropriate reuse and conservation of water. This guide shall be readily
available to residents through local commercial outlets, City
Hall, senior centers, churches, and through local school
curriculum.
Policy 9.5.2. Drought-tolerant and native plants shall be encourages
for use in landscaping.
a) Amend the Subdivision Regulations and Design Review
Criteria to include a list of drought-tolerant and native plants
appropriate for use in Cotati. Adherence to this list in new
development and other projects requiring design approval
will be reviewed by the Design Review Committee.

E-6. There is the potential for the reduction of
ground water quality and recharge capacity due to
development within ground water recharge areas.
E-7. There is increased potential for sedimentation
in surface water due to construction irrigation and
agricultural operations.
E-8. There is increased potential for pollutants
from streets and parking lots.

MAY 16, 2003

Potentially
Significant

General Plan policies 7.3.3 and other mitigation measures address this
impact.
Policy 7.3.3. Remedial measures are to be employed to reduce
erosion.
a) When change in natural grade or removal of existing
vegetation is necessary, appropriate vegetative cover to
stabilize slopes and reduce erosion will be required. This
shall be accomplished through the permit and design review
process.
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Additional mitigation measure – Prior approval of Grading Plan for
project[s] 5-acres or larger, a storm water pollution prevention
program must be approved by the State of California Regional Water
Quality Control Board.

Visual Quality and Community Character
F-1. Visual and aesthetic impacts could occur as a
result of implementation [of the] La Plaza Specific
Plan.

Potentially
Significant

All policies and implementation measures which support Objective
11.3: Establish a downtown character which preserves the historical
“old town” feeling of the Hub and promotes new development which
is compatible in scale with existing structures.
All policies and implementation measures which support Objective
11.4: Establish a functional and aesthetically pleasing environment to
promote higher residential densities in the Hub and adjacent streets.

F-2.
Development could result in significant
negative aesthetic impacts.
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Potentially
Significant

General Plan objectives 13.1, 13.2, 13.3, 13.4 and 15.2 and policies
6.1.1, 6.4.1, 6.4.2, and 6.4.3 and additional mitigation will address this
impact.
Objective 13.1. Cotati’s scenic natural resources shall be preserved
and development adjacent to these resources shall be visually
unobtrusive and environmentally compatible.
Objective 13.2. Improve the visual character along Cotati’s
transportation routes.
Objective 13.3. Public utilities shall be located underground.
Objective 13.4. Enhance Cotati’s present landscaping in a visually
pleasing manner while promoting energy efficiency, water

PARSONS

Less than
Significant.

Concurrent with
the City’s
proposed Gateway
Task Force
Less than
Significant

APPENDIX M.5-24

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M - SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M-5
Cotati: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Significance
after Mitigation

Mitigation Measure
conservation, and native plants.
Objective 15.2. New development throughout Cotati shall be of
quality design in keeping with the small town image.
Policy 6.1.1 Assure that all new residential development is
compatible with adjacent land use.
a) The Zoning Ordinance should be amended as necessary to
assure compatibility of all new redevelopment with
surrounding land uses. The Planning Department shall
monitor this as part of the Land Use Map update.
Policy 6.4.1. Site design shall minimize paved surfaces and roadway
lengths while providing adequate access for normal circulation and
emergency vehicles.
a) The Design Review Committee shall review all new
developments of four or more units to ensure that paved
surfaces are kept to a minimum, consistent with safety.
Policy 6.4.2. Site design shall minimize vehicular, bicycle and
pedestrian conflicts.
a) The Design Review Committee shall review all new
developments of four or more units to eliminate or minimize,
to the extent possible, any conflicts between vehicular traffic
and pedestrian traffic.
Policy 6.4.3. Site design shall maximize access to commercial uses,
residential uses, employment, public services and other destinations
using a minimum of pavement.
Additional Mitigation Measures – In addition to the guidelines
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contained in the Plan, all project(s) will be subject to review by the
Design Review Committee or by Staff.

Traffic and Circulation
G-1. Growth projected by this General Plan will
result in increased traffic on highways and City streets
affecting transportation and public safety.

MAY 16, 2003

Potentially
Significant

General Plan policies 2.1.1, 2.1.2, 2.1.3, 2.14, 2.15, 2.16, 2.1.7, 2.2.1,
2.2.2, 2.2.3, 2.4.3, 2.4.6, 11.1.1, 11.1.2, and 11.1.4 will address this
impact.
Policy 2.1.1. Encourage the relocation of the existing park-and-ride
facility located on St. Joseph Way at Highway 116 to a location on the
west side of U.S. 101 so that the current and future residents will be
assured continues and convenient access to Sonoma County and
Golden Gate Transit Systems.
a) City Staff will work with Caltrans to relocate the existing
Park-and-Ride lot to the west side of U.S. 101.
b) The City Staff shall ensure that there is no reduction in
services due to the relocation and that it can be adequately
served by Sonoma County Transit and Golden Gate Transit.
Policy 2.1.2. Encourage the provision and maintenance of covered
and lighted seating areas at existing and future transit stops along Old
Redwood Highway and E. Cotati Avenue to ensure safety and
convenience of riders.
a) Through a Capital Improvement Program and joint funding
from Sonoma County and Golden Gate Transit, the City shall
maintain and, where feasible, continue to build sheltered
seating facilities at bus stops where appropriate.
b) Through a Capital Improvement Program provide the
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installation of streetlights at those bus stops where none
exists.
Policy 2.1.3. When State monies become available, explore the
possibility of an on-demand or regular transit service for west, south
and southwesterly portions of Cotati that have no public transit, thus
providing access to activity centers and public transit facilities.
a) Through State funding and City contract with a regional taxi
company, the City should attempt to provide a “dial-a-ride”
service to those areas not serviced by public transit.
b) Continue to work with Sonoma County Transit to support the
development of bus service in the out-lying areas.
Policy 2.1.4. Encourage a schedule where Sonoma County Transit
buses stop every half-hour at designated bus stops along Old Redwood
Highway and East Cotati Avenue, to and from activity centers in
Cotati, Sonoma State University, and the region.
a) As State funding becomes available, and through a City
contract with Sonoma County Transit, the City shall continue
to provide more frequent bus service when warranted by
ridership. The City will review and renew the contract when
necessary.
b) The City will work with Sonoma County Transit to create an
effective Rider Awareness Program that will educate the
public on the existing transit systems.
Policy 2.1.5. As demand increases, the City shall work with Sonoma
County Transit and other State agencies to locate and construct new
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Mitigation Measure
park-and-ride facilities.
a) The Planning Department shall continue to meet with the
State Department of Transportation (Caltrans) and Sonoma
County Transit to obtain funding for a new park-and-ride
facility.
Policy 2.1.6. Encourage the consolidation of Golden Gate Transit
Service and Sonoma County Transit bus shelters at La Plaza to better
serve the bus traveling population.
a) The City shall work with Sonoma County Transit and Golden
Gate Transit to reduce the number of bus shelters.
Policy 2.1.7. Establish a rail transit center at the site of the historic
East Cotati Avenue transit stop along the Northwest Pacific Railroad
right-of-way.
a) The Planning Commission and Planning Staff shall develop a
Master Plan for the development of this area which promotes
and enhances the creation of a transit center at this site.
b) Planning Staff shall work with the County of Sonoma to
secure funding for the implementation of the transit center on
East Cotati Avenue.
Policy 2.2.1. Establish and maintain continuous clearly identifiable
bicycle routes and facilities on Old Redwood Highway, East Cotati
Avenue, Gravenstein Highway, and West Sierra Avenue.
a) Through a Capital Improvement Program the Public Works
Staff shall maintain and develop bike paths along arterial
streets with clearly marked lines and visible signs.
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b) The City shall work with Sonoma County Transit to create an
effective Rider Awareness Program that will educate the
public on the existing transit systems.
c) The city shall prepare a Bicycle and Pedestrian Master Plan
which will include a regular maintenance schedule for bike
paths, sidewalks, and walkways.
d) Provide safe and continuous pedestrian, vehicular, and
bicycle access to park-and-ride facilities.
Policy 2.2.2. Maintain and develop a network of walkways and
sidewalks along arterial and collector streets to provide for safe and
efficient travel.
a) Where appropriate, the City shall use the Street and
Highways Code to construct sidewalks. In addition, the City
may consider using the establishment of a schedule for
installing sidewalks along arterial streets, using other funding
sources should they become available. The City Engineer
shall review all plans for sidewalk construction to ensure that
existing trees are circumvented by the new sidewalk. Public
Works shall ensure that existing trees are properly protected
during construction.
b) In areas where sidewalks and walkways are needed, special
assessment of affected property owners may provide the
funding for installation.
c) For all new residential and commercial development,
developers shall be required to install sidewalks and
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walkways on and off-site as dictated by location of transit
stops and common pedestrian destinations. The Planning
Department and the Building Inspector shall monitor plans
for compliance with these requirements. Exceptions may be
made for the residential area immediately surrounding the
Hub and when it can be shown that the sidewalks will be at
odds with the neighborhood aesthetic and the historic nature
of the area.
d) Emphasis shall be placed on creating safe pedestrian and
bicycle travel to and from Thomas Page School.
Policy 2.2.3. New development shall provide the right-of-way for
bicycle and pedestrian facilities.
a) Developers shall be required to dedicate right-of-way or
provide fees in order to provide bike paths, sidewalks, and
walkways. The Planning Department and Building Inspector
shall monitor plans for compliance with these requirements.
Policy 2.4.3. The following intersections and street segments are
congested or near capacity and should be given high priority for
improvements:
i) Gravenstein Highway / Madrone / Locust Avenue Realignment
ii) Old Redwood Highway and William Street
iii) Old Redwood Highway and Commerce Avenue / U.S. 101
Northbound on-ramp
iv) Commerce Avenue / Wilford lane
v) Gravenstein Highway and West Cotati Avenue

MAY 16, 2003

PARSONS

APPENDIX M.5-30

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M - SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M-5
Cotati: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Significance
after Mitigation

Mitigation Measure
vi) Gravenstein Highway (Redwood Drive to West Cotati Avenue)
vii) Gravenstein Highway / U.S. 101 Northbound on-ramp
viii) Gravenstein Highway / Old Redwood Highway
ix) East Cotati Avenue / La Salle Avenue
x) East Cotati Avenue / Beverly Drive
xi) Commerce Avenue (City limits to Old Redwood Highway)
a) Through a Capital Improvement Program, the city shall
upgrade the identified intersections to reduce congestion.
b) The City shall work with Sonoma County Transit to create
an effective Rider Awareness Program that will educate the
public on the existing transit system.
c) The City shall, through the referral process, communicate
any traffic impacts to Cotati from outside the City’s
jurisdiction and ensure that significant impacts are
appropriately mitigated.
Policy 2.4.6. Allow a maximum of 1,500 to 2,000 vehicles per day
on all residential streets which have more urban facilities such as curb,
gutter and sidewalk and well-conditioned pavement. Allow a
maximum of 1,000 to 1,500 vehicles per day on all residential streets
which are more rural in nature and are typified by poorly conditioned
pavement and the absence of pedestrian walkways. If residential
streets moderately to significantly exceed these standards, the City
should consider measures to reduce traffic volumes. These measures
would primarily include diversionary devices to prohibit movements
and/or traffic calming devices. Traffic calming devices are simple
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street design features that cause motorists to drive with more care, to
drive more slowly or perhaps via another route. A menu of traffic
calming devices can be found in Appendix F.
Policy 11.1.1. The City shall implement the La Plaza Specific Plan,
including the standards for land use, traffic circulation, and building
design.
a) Through the planning process, the City shall utilize the
standards of the La Plaza Specific Plan in evaluating all
potential projects in the Hub area.
b) Mixed uses shall be encouraged in the Hub area.
Policy 11.1.2. Provide sufficient funds for anticipated traffic
improvements.
a) Investigate the potential of an Assessment District to fund
needed improvements to City streets, sidewalks and future
traffic control devices within the district.
b) The City shall continue to utilize the La Plaza Specific Plan
to evaluate impacts to the Hub.
Policy 11.1.4. Decisions on individual site uses in the Hub shall
consider potential impacts on the Hub and on collector and arterial
streets.
a) The Planning Department will require all projects to submit
estimates of traffic volumes to and from their site, the size
and type of vehicles (i.e., multi-axle vehicles or automobiles)
and how the volume of traffic will be distributed throughout
the 24-hour day. The Planning Commission will review the
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data and its cumulative impact on city streets as part of the
approval process.

G-2. Growth projected by the General Plan Update
would result in the demand for increased parking, and
result in vehicular, pedestrian and bicycle impacts in
the downtown Hub as well as Citywide.
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Significant

General Plan policies 2.1.4, 2.2.1, 2.2.2, 2.2.3, 2.2.4, 2.2.5, 2.2.6,
2.2.7, 2.2.8, 2.3.2, 2.3.3, 2.3.4, 6.4.2, 11.1.1, 11.1.2, 11.1.4, 11.1.5,
11.2.1, 11.3.1, 11.3.2, 11.3.3, 11.3.4, 11.4.1, 11.4.2, and 15.2.6 will
address this impact.
Policy 2.1.4. Encourage a schedule where Sonoma County Transit
buses stop every half-hour at designated bus stops along Old Redwood
Highway and East Cotati Avenue, to and from activity centers in
Cotati, Sonoma State University, and the region.
a) As State funding becomes available, and through a City
contract with Sonoma County Transit, the City shall continue
to provide more frequent bus service when warranted by
ridership. The City will review and renew the contract when
necessary.
b) The City will work with Sonoma County Transit to create an
effective Rider Awareness Program that will educate the
public on the existing transit systems.
Policy 2.2.1. Establish and maintain continuous clearly identifiable
bicycle routes and facilities on Old Redwood Highway, East Cotati
Avenue, Gravenstein Highway, and West Sierra Avenue.
a) Through a Capital Improvement Program the Public Works
Staff shall maintain and develop bike paths along arterial
streets with clearly marked lines and visible signs.
b) The City shall work with Sonoma County Transit to create an
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effective Rider Awareness Program that will educate the
public on the existing transit systems.
c) The city shall prepare a Bicycle and Pedestrian Master Plan
which will include a regular maintenance schedule for bike
paths, sidewalks, and walkways.
d) Provide safe and continuous pedestrian, vehicular, and
bicycle access to park-and-ride facilities.
e) Complete the Laguna Bike path which connects Commerce
Boulevard to Lancaster Avenue.
Policy 2.2.2. Maintain and develop a network of walkways and
sidewalks along arterial and collector streets to provide for safe and
efficient travel.
a) Where appropriate, the City shall use the Street and Highways
Code to construct sidewalks. In addition, the City may
consider using the establishment of a schedule for installing
sidewalks along arterial streets, using other funding sources
should they become available. The City Engineer shall review
all plans for sidewalk construction to ensure that existing
trees are circumvented by the new sidewalk. Public Works
shall ensure that existing trees are properly protected during
construction.
b) In areas where sidewalks and walkways are needed, special
assessment of affected property owners may provide the
funding for installation.
c) For all new residential and commercial development,
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developers shall be required to install sidewalks and
walkways on and off-site as dictated by location of transit
stops and common pedestrian destinations. The Planning
Department and the Building Inspector shall monitor plans for
compliance with these requirements. Exceptions may be made
for the residential area immediately surrounding the Hub and
when it can be shown that the sidewalks will be at odds with
the neighborhood aesthetic and the historic nature of the area.
d) Emphasis shall be placed on creating safe pedestrian and
bicycle travel to and from Thomas Page School.
Policy 2.2.3. New development shall provide the right-of-way for
bicycle and pedestrian facilities.
a) Developers shall be required to dedicate right-of-way or
provide fees in order to provide bike paths, sidewalks, and
walkways. The Planning Department and Building Inspector
shall monitor plans for compliance with these requirements.
Policy 2.2.4. Priority shall be given to upgrading and maintaining
existing bicycle and pedestrian routes before new routes are
established.
a) The Planning Department shall prepare a Bicycle and
Pedestrian Master Plan which will include a regular
maintenance schedule for bike paths, sidewalks, and
walkways.
Policy 2.2.5. Continue to provide secure bicycle racks in the Hub,
future and existing commercial areas, park-and-ride transit facilities,
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schools, and multiple unit residential developments.
a) Developers shall be required to provide secure bicycle racks in
multiple unit and commercial developments. The design review
process shall monitor this requirement.
Policy 2.2.6. Provide curb cuts and ramps at intersections along Old
Redwood Highway, East Cotati Avenue and throughout the
community, to serve the needs of the mobility impaired.
a) Through Capital Improvement Program the Public Works
Department shall install curb cuts at intersections and along Old
Redwood Highway and East Cotati Avenue.
Policy 2.2.7. Identify streets on the west side of U. S. Highway 101
where reduced pedestrian facilities, such as an asphalt path, would
more closely support the rural character.
a) Planning Staff shall indicate streets with reduced pedestrian
facilities on the Pedestrian Facility Needs map.
Policy 2.2.8. Establish pedestrian facilities under the Gravenstein
Highway and West Sierra Avenue interchanges to facilitate safe and
efficient pedestrian and bicycle travel throughout Cotati.
a) Planning Staff shall pursue with Caltrans the installation of
sidewalks under U.S. Highway 101 at both interchanges.
Policy 2.3.2. Require future commercial development near
residential areas to provide adequate on-site parking so that those
adjacent areas are not impacted with spillover parking demand.
a) During the Plan review process, the Planning Department
shall prepare, or have prepared, traffic and parking studies for
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new commercial projects near existing or proposed
neighborhoods. These studies shall evaluate the extent of
impact from traffic generated by a proposed use and provide
adequate mitigation measures. The Planning Department
shall monitor the mitigation measures for effectiveness.
Policy 2.3.3. Multiple unit residential developments shall provide
adequate parking facilities to serve both residents and guests to
minimize on-street parking impacts.
a) The City shall amend the Zoning Ordinance to require
bicycle racks in multi-family residential developments. The
Planning Department shall review and revise the ordinance as
necessary.
Policy 2.3.4. Encourage the use of multi-purpose parking lots that
serve both multi-family residential and commercial uses.
a) Planning Staff shall evaluate all proposals for opportunities to
provide mixed-use parking.
Policy 6.4.2. Site design shall minimize vehicular, bicycle and
pedestrian conflicts.
a) The Design Review Committee shall review all new
developments of four or more units to eliminate or minimize,
to the extent possible, any conflicts between vehicular traffic
and pedestrian traffic.
Policy 11.1.1. The City shall implement the La Plaza Specific Plan,
including the standards for land use, traffic circulation, and building
design.
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a)

Through the planning process, the City shall utilize the
standards of the La Plaza Specific Plan in evaluating all
potential projects in the Hub area.
b) Mixed uses shall be encouraged in the Hub area.
Policy 11.1.2. Provide sufficient funds for anticipated traffic
improvements.
a) Investigate the potential of an Assessment District to fund
needed improvements to City streets, sidewalks and future
traffic control devices within the district.
b) The City shall continue to utilize the La Plaza Specific Plan
to evaluate impacts to the Hub.
Policy 11.1.4. Decisions on individual site uses in the Hub shall
consider potential impacts on the Hub and on collector and arterial
streets.
a) The Planning Department will require all projects to submit
estimates of traffic volumes to and from their site, the size
and type of vehicles (i.e., multi-axle vehicles or automobiles)
and how the volume of traffic will be distributed throughout
the 24-hour day. The Planning Commission will review the
data and its cumulative impact on city streets as part of the
approval process.
Policy 11.1.5. Provide safe walking areas for pedestrians, allow safe
on-street parking and provide adequate street width for fire safety
vehicles in the Hub.
a) Continue to utilize the La Plaza Specific Plan to evaluate
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pedestrian traffic patterns, on-street parking and adequate
street width for emergency vehicles.
b) Through the planning process, all projects shall be evaluated
to ensure pedestrian and emergency safety.
Policy 11.2.1. Provide off-street parking behind existing and new
businesses.
a) The City shall pursue the adoption of a resolution forming a
Parking Assessment District (PAD) whose charge shall be:
xii) delineate the boundary served by the PAD;
xiii) set an annual fee on parcels within the district prorated
by the size of the parcel;
xiv) survey business owners in the Hub to determine if areas
behind existing businesses can be developed for offstreet parking;
xv) work with the owners of the businesses served by that
area to implement improvements.
b) The City Council shall appoint members to the PAD as
follows: two council members, one planning commission
member, one design review committee member, and three
property owners in the district. The PAD will work with the
Planning Department which will report to the City Council
semi-annually.
c) The Design Review Committee will promote parking which
provides access to side streets serving the Hub area in order
to keep entrances and exits onto Old Redwood Highway to a
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minimum. Land use diagrams of neighboring parcels will
indicate if the interior land can join with neighbors to provide
parking spaces, provide spaces, or provide street access for
interior space. The Planning Commission shall review
recommended plans for development in the Hub area for
provision of adequate parking.
Policy 11.3.1. The City shall implement the Specific Plan to assure
uniform design standards for the Hub area including street lighting,
street furniture and pavement surface materials.
a) The Design Review Committee shall develop standards for
exterior building designs (to include a theme(s) for
building(s), indicate exterior materials and texture desired,
compatible color design, sidewalk textures and curbing,
landscaping themes for residential and commercial areas,
types of street furniture, planters, and fixtures consistent with
the overall Hub theme. All development plans shall be
reviewed by the Planning Commission to check for the
consistency of these standards.
Policy 11.3.2. Commercial signs shall be consistent in style with
building structures and sign size shall be in proportion to the building,
consistent with street safety and visual aesthetics.
a) The City shall implement the Sign Ordinance which includes
guidelines and standards enhancing the visual environment
and to promote consistency within the community. The City
Council shall review the ordinance, as they deem necessary.
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Policy 11.3.3. Implement a craftsman architectural theme as
delineated in the La Plaza Specific Plan that will guide future
development, rehabilitation and expansion of the existing structures in
the Hub.
a) Through the planning review process the City shall
implement the Specific Plan, which establishes a consistent
theme of craftsman architecture and land uses within the Hub
area. The Planning Commission will review all applications
for buildings to insure that these designs conform to the
stated purposes of the Specific Plan.
Policy 11.3.4. Maintain a pedestrian environment in the Hub area,
which enhances business sales, increase ease of movement across
streets and improves ambiance.
a) Implement the La Plaza Specific Plan to provide for the
following: easy access to business, sidewalks along business
frontages, safe passages from inner to out-Hub, safe night
lighting, rest areas for shoppers, resident and visitors,
landscaping to create a small-town “Main Street” feeling,
shade trees in leisure areas, and safe crossing of arterials.
Policy 11.4.1. Establish walkways within residential developments
and sidewalks, which connect residential areas to commercial uses
along side of existing streets in the Hub for the use of residents and
shoppers.
a) An Assessment District may be utilized by the City to extend
pedestrian walkways within the Hub area.
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b)

Through the planning process, the Planning Commission
shall establish conditions for new projects, which ensure
pedestrian connections through the use of sidewalk
construction.
Policy 11.4.2. Complete the bicycle paths in the downtown Hub area
and provide bicycle racks adjacent to stores therein.
a) The Planning Department will recommend to the City
Council safe routes for the completion of bicycle paths and
designate areas for the placement of bicycle racks.
Policy 15.2.6. Parking lots shall be landscaped so as to create a
pleasant visual site adjacent to streets and commercial areas.
a) The Zoning Ordinance shall be amended to specify criteria
for landscaping parking areas. The Design Review
Committee shall insure that new development meets these
standards.
G-3. There is potential for increased demand for
new or additional transportation facilities.
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Significant

General Plan policies 2.1.1, 2.1.2, 2.1.3, 2.1.4, 2.1.5, 2.1.6, 2.1.7,
2.2.1, 2.2.2, 2.2.3, 2.2.7, 2.4.1, 2.4.2, 2.4.3, 2.4.4, 2.4.5, and 2.4.6 will
address this impact.
Policy 2.1.1. Encourage the relocation of the existing park-and-ride
facility located on St. Joseph Way at Highway 116 to a location on the
west side of U.S. 101 so that the current and future residents will be
assured continues and convenient access to Sonoma County and
Golden Gate Transit Systems.
a) City Staff will work with Caltrans to relocate the existing
Park-and-Ride lot to the west side of U.S. 101.
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b) The City Staff shall ensure that there is no reduction in
services due to the relocation and that it can be adequately
served by Sonoma County Transit and Golden Gate Transit.
Policy 2.1.2. Encourage the provision and maintenance of covered
and lighted seating areas at existing and future transit stops along Old
Redwood Highway and E. Cotati Avenue to ensure safety and
convenience of riders.
a) Through a Capital Improvement Program and joint funding
from Sonoma County and Golden Gate Transit, the City shall
maintain and, where feasible, continue to build sheltered
seating facilities at bus stops where appropriate.
b) Through a Capital Improvement Program provide the
installation of streetlights at those bus stops where none
exists.
Policy 2.1.3. When State monies become available, explore the
possibility of an on-demand or regular transit service for west, south
and southwesterly portions of Cotati that have no public transit, thus
providing access to activity centers and public transit facilities.
a) Through State funding and City contract with a regional taxi
company, the City should attempt to provide a “dial-a-ride”
service to those areas not serviced by public transit.
b) Continue to work with Sonoma County Transit to support the
development of bus service in the out-lying areas.
Policy 2.1.4. Encourage a schedule where Sonoma County Transit
buses stop every half-hour at designated bus stops along Old Redwood
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Highway and East Cotati Avenue, to and from activity centers in
Cotati, Sonoma State University, and the region.
a) As State funding becomes available, and through a City
contract with Sonoma County Transit, the City shall continue
to provide more frequent bus service when warranted by
ridership. The City will review and renew the contract when
necessary.
b) The City will work with Sonoma County Transit to create an
effective Rider Awareness Program that will educate the
public on the existing transit systems.
Policy 2.1.5. As demand increases, the City shall work with Sonoma
County Transit and other State agencies to locate and construct new
park-and-ride facilities.
a) The Planning Department shall continue to meet with the
State Department of Transportation (Caltrans) and Sonoma
County Transit to obtain funding for a new park-and-ride
facility.
Policy 2.1.6. Encourage the consolidation of Golden Gate Transit
Service and Sonoma County Transit bus shelters at La Plaza to better
serve the bus traveling population.
a) The City shall work with Sonoma County Transit and Golden
Gate Transit to reduce the number of bus shelters.
Policy 2.1.7. Establish a rail transit center at the site of the historic
East Cotati Avenue transit stop along the Northwest Pacific Railroad
right-of-way.
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a)

The Planning Commission and Planning Staff shall develop a
Master Plan for the development of this area, which promotes
and enhances the creation of a transit center at this site.
b) Planning Staff shall work with the County of Sonoma to
secure funding for the implementation of the transit center on
East Cotati Avenue.
Policy 2.2.1. Establish and maintain continuous clearly identifiable
bicycle routes and facilities on Old Redwood Highway, East Cotati
Avenue, Gravenstein Highway, and West Sierra Avenue.
a) Through a Capital Improvement Program the Public Works
Staff shall maintain and develop bike paths along arterial
streets with clearly marked lines and visible signs.
b) The City shall work with Sonoma County Transit to create an
effective Rider Awareness Program that will educate the
public on the existing transit systems.
c) The city shall prepare a Bicycle and Pedestrian Master Plan,
which will include a regular maintenance schedule for bike
paths, sidewalks, and walkways.
d) Provide safe and continuous pedestrian, vehicular, and
bicycle access to park-and-ride facilities.
Policy 2.2.2. Maintain and develop a network of walkways and
sidewalks along arterial and collector streets to provide for safe and
efficient travel.
a) Where appropriate, the City shall use the Street and
Highways Code to construct sidewalks. In addition, the City
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may consider using the establishment of a schedule for
installing sidewalks along arterial streets, using other funding
sources should they become available. The City Engineer
shall review all plans for sidewalk construction to ensure that
existing trees are circumvented by the new sidewalk. Public
Works shall ensure that existing trees are properly protected
during construction.
b) In areas where sidewalks and walkways are needed, special
assessment of affected property owners may provide the
funding for installation.
c) For all new residential and commercial development,
developers shall be required to install sidewalks and
walkways on and off-site as dictated by location of transit
stops and common pedestrian destinations. The Planning
Department and the Building Inspector shall monitor plans
for compliance with these requirements. Exceptions may be
made for the residential area immediately surrounding the
Hub and when it can be shown that the sidewalks will be at
odds with the neighborhood aesthetic and the historic nature
of the area.
d) Emphasis shall be placed on creating safe pedestrian and
bicycle travel to and from Thomas Page School.
Policy 2.2.3. New development shall provide the right-of-way for
bicycle and pedestrian facilities.
a) Developers shall be required to dedicate right-of-way or
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provide fees in order to provide bike paths, sidewalks, and
walkways. The Planning Department and Building Inspector
shall monitor plans for compliance with these requirements.
Policy 2.2.7. Identify streets on the west side of U. S. Highway 101
where reduced pedestrian facilities, such as an asphalt path, would
more closely support the rural character.
a) Planning Staff shall indicate streets with reduced pedestrian
facilities on the Pedestrian Facility Needs map.
Policy 2.4.1. Seek alternative to traditional traffic solution; these
measures could include traffic signals, street widening and stop signs.
Traffic calming measures, which decrease environmental impacts,
slow vehicular speed and encourage pedestrian and bicycle modes of
transportation, shall be given the highest priority above the traffic
improvements recommended below.
Policy 2.4.2. Improvements to the following intersections and street
segments are indicated within the next 20-year based on the build out
as identified in the General Plan. Traffic conditions shall be monitored
periodically or when land use development is proposed to determine
the appropriate time for installing selected improvements.
Gravenstein Highway (Redwood Drive to w. Cotati Avenue) – At the
time of the development of the Bennett property or with development
of adjacent properties, widen from one land in each direction to two
lanes in each direction.
Gravenstein Highway / U.S. Highway 101 northbound off-ramp – Due
to the LOS F conditions on the northbound approach and potential
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queuing onto the freeway, a second northbound left turn lane be added
to the off-ramp approach to the intersection.
Gravenstein Highway / W. Cotati Avenue – At the time of the
development of the Bennett property, the intersection should be
signalized and the following land developments completed.
a) Provide one right turn lane and one combined through / left
turn lane on the southbound approach.
b) Provide one left turn lane, two through lanes, and one right
turn lane on the eastbound approach.
c) Provide one left turn lane, two through lanes, and one right
turn lane on the westbound approach.
Gravenstein Highway / Old Redwood Highway – Modifications to the
traffic signal phasing, restriping and potential minor widening should
be completed to accomplish the following operational improvements:
a) The northbound Old Redwood Highway approach shall be
restriped as one left turn lane, one combined through-left turn
lane, and one through lane.
b) The signal phasing shall be split for the north-south
approaches.
c) The eastbound Gravenstein Highway approach shall be
restriped to lengthen the storage for the two left turn / through
lanes.
d) The west leg of the intersection shall include two westbound
lanes to accommodate the northbound double left turn from
Old Redwood Highway.
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Old Redwood Highway / Commerce Boulevard / U.S. Highway 101
northbound on-ramp – highest priority shall be the relocation of this
on-ramp to form the complete Highway 116 interchange. This will
eliminate the problems associated with this intersection. The relocated
interchange is given a very high place on the list of funded
improvements of the 1999 Sonoma County sales tax measure is
passed.
If this road improvement is not funded the following applies: Feasible
options for this intersection include the installation of a traffic signal
or maintaining current controls with excessive delay on Commerce
Boulevard approach. The installation of a traffic signal may cause
diversion of traffic from other routes to this location, given the new
protected movement. However, maintenance of current controls may
result in increased traffic diversion through the adjacent neighborhood.
Policy 2.4.3. The following intersections and street segments are
congested or near capacity and should be given high priority for
improvements:
xvi) Gravenstein Highway / Madrone / Locust Avenue
Realignment
xvii) Old Redwood Highway and William Street
xviii) Old Redwood Highway and Commerce Avenue / U.S. 101
Northbound on-ramp
xix) Commerce Avenue / Wilford lane
xx) Gravenstein Highway and West Cotati Avenue
xxi) Gravenstein Highway (Redwood Drive to West Cotati
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Avenue)
xxii) Gravenstein Highway / U.S. 101 Northbound on-ramp
xxiii) Gravenstein Highway / Old Redwood Highway
xxiv) East Cotati Avenue / La Salle Avenue
xxv) East Cotati Avenue / Beverly Drive
xxvi) Commerce Avenue (City limits to Old Redwood Highway)
a) Through a Capital Improvement Program, the city shall
upgrade the identified intersections to reduce congestion.
b) The City shall work with Sonoma County Transit to create
an effective Rider Awareness Program that will educate the
public on the existing transit system.
c) The City shall, through the referral process, communicate
any traffic impacts to Cotati from outside the City’s
jurisdiction and ensure that significant impacts are
appropriately mitigated.
Policy 2.4.4. Realign Madrone Avenue so that it forms a four-way
intersection with Gravenstein Highway and Locust Avenue.
a) City Engineer and Planning Department shall work with
Caltrans and developers to implement the recommendations
of the City Engineer and Caltrans staff.
Policy 2.4.5. Realign the U.S. Highway 101 northbound on-ramp.
a) The City Staff shall work with Caltrans to obtain necessary
permits and funding for a northbound on-ramp to U.S. 101
Highway at the intersection of U.S. 101 and Gravenstein
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Highway. Said on-ramp shall be designed to align with the
existing northbound off-ramp.
Policy 2.4.6. Allow a maximum of 1,500 to 2,000 vehicles per day
on all residential streets, which have more urban facilities such as
curb, gutter and sidewalk and well-conditioned pavement. Allow a
maximum of 1,000 to 1,500 vehicles per day on all residential streets,
which are more rural in nature and are typified by poorly conditioned
pavement and the absence of pedestrian walkways. If residential
streets moderately to significantly exceed these standards, the City
should consider measures to reduce traffic volumes. These measures
would primarily include diversionary devices to prohibit movements
and/or traffic calming devices. Traffic calming devices are simple
street design features that cause motorists to drive with more care, to
drive more slowly or perhaps via another route. A menu of traffic
calming devices can be found in Appendix F.

G-4. There are potential impacts, associated with
development, on residential streets and developments.
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The following General Plan policies 2.2.2, 2.2.3, 2.2.4, 2.2.7, 2.2.8,
2.4.1, 2.4.2. 3.2.1, 3.2.2, and 3.2.3 will address this impact.
Policy 2.2.2. Maintain and develop a network of walkways and
sidewalks along arterial and collector streets to provide for safe and
efficient travel.
a) Where appropriate, the City shall use the Street and Highways
Code to construct sidewalks. In addition, the City may
consider using the establishment of a schedule for installing
sidewalks along arterial streets, using other funding sources
should they become available. The City Engineer shall review
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all plans for sidewalk construction to ensure that existing
trees are circumvented by the new sidewalk. Public Works
shall ensure that existing trees are properly protected during
construction.
b) In areas where sidewalks and walkways are needed, special
assessment of affected property owners may provide the
funding for installation.
c) For all new residential and commercial development,
developers shall be required to install sidewalks and
walkways on and off-site as dictated by location of transit
stops and common pedestrian destinations. The Planning
Department and the Building Inspector shall monitor plans for
compliance with these requirements. Exceptions may be made
for the residential area immediately surrounding the Hub and
when it can be shown that the sidewalks will be at odds with
the neighborhood aesthetic and the historic nature of the area.
d) Emphasis shall be placed on creating safe pedestrian and
bicycle travel to and from Thomas Page School.
Policy 2.2.3. New development shall provide the right-of-way for
bicycle and pedestrian facilities.
a) Developers shall be required to dedicate right-of-way or
provide fees in order to provide bike paths, sidewalks, and
walkways. The Planning Department and Building Inspector
shall monitor plans for compliance with these requirements.
Policy 2.2.4. Priority shall be given to upgrading and maintaining
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existing bicycle and pedestrian routes before new routes are
established.
a) The Planning Department shall prepare a Bicycle and
Pedestrian Master Plan, which will include a regular
maintenance schedule for bike paths, sidewalks, and
walkways.
Policy 2.2.7. Identify streets on the west side of U. S. Highway 101
where reduced pedestrian facilities, such as an asphalt path, would
more closely support the rural character.
a) Planning Staff shall indicate streets with reduced pedestrian
facilities on the Pedestrian Facility Needs map.
Policy 2.2.8. Establish pedestrian facilities under the Gravenstein
Highway and West Sierra Avenue interchanges to facilitate safe and
efficient pedestrian and bicycle travel throughout Cotati.
a) Planning Staff shall pursue with Caltrans the installation of
sidewalks under the U. S. Highway 101 at both interchanges.
Policy 2.4.1. Seek alternative to traditional traffic solution; these
measures could include traffic signals, street widening and stop signs.
Traffic calming measures, which decrease environmental impacts,
slow vehicular speed and encourage pedestrian and bicycle modes of
transportation, shall be given the highest priority above the traffic
improvements recommended below.
Policy 2.4.2. Improvements to the following intersections and street
segments are indicated within the next 20-year based on the build out
as identified in the General Plan. Traffic conditions shall be monitored
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periodically or when land use development is proposed to determine
the appropriate time for installing selected improvements.
Gravenstein Highway (Redwood Drive to w. Cotati Avenue) – At the
time of the development of the Bennett property or with development
of adjacent properties, widen from one land in each direction to two
lanes in each direction.
Gravenstein Highway / U.S. Highway 101 northbound off-ramp – Due
to the LOS F conditions on the northbound approach and potential
queuing onto the freeway, a second northbound left turn lane be added
to the off-ramp approach to the intersection.
Gravenstein Highway / W. Cotati Avenue – At the time of the
development of the Bennett property, the intersection should be
signalized and the following land developments completed.
d) Provide one right turn lane and one combined through / left
turn lane on the southbound approach.
e) Provide one left turn lane, two through lanes, and one right
turn lane on the eastbound approach.
f) Provide one left turn lane, two through lanes, and one right
turn lane on the westbound approach.
Gravenstein Highway / Old Redwood Highway – Modifications to the
traffic signal phasing, restriping and potential minor widening should
be completed to accomplish the following operational improvements:
a) The northbound Old Redwood Highway approach shall be
restriped as one left turn lane, one combined through-left turn
lane and one through lane.
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b) The signal phasing shall be split for the north-south
approaches.
c) The eastbound Gravenstein Highway approach shall be
restriped to lengthen the storage for the two left turn / through
lanes.
d) The west leg of the intersection shall include two westbound
lanes to accommodate the northbound double left turn from
Old Redwood Highway.
Old Redwood Highway / Commerce Boulevard / U.S. Highway 101
northbound on-ramp – highest priority shall be the relocation of this
on-ramp to form the complete Highway 116 interchange. This will
eliminate the problems associated with this intersection. The relocated
interchange is given a very high place on the list of funded
improvements of the 1999 Sonoma County sales tax measure is
passed.
If this road improvement is not funded the following applies: Feasible
options for this intersection include the installation of a traffic signal
or maintaining current controls with excessive delay on Commerce
Boulevard approach. The installation of a traffic signal may cause
diversion of traffic from other routes to this location, given the new
protected movement. However, maintenance of current controls may
result in increased traffic diversion through the adjacent neighborhood.
Policy 3.2.1. Maintain the character of existing neighborhoods by
restricting the construction of incompatible housing types or
commercial developments on vacant lots or redeveloped property.
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a)

Through the development review and permit process, the
Planning Department shall develop criteria for screening
development proposals. The criteria shall include, but not be
restricted to, the following:
i) compatibility
with
existing
development
or
neighborhoods;
ii) impact of development to area or existing neighborhoods
(traffic, noise, pollution, etc.).
The Planning Department shall revise the criteria as necessary.
Policy. 3.2.2. Locate the medium to high density housing in clusters
throughout the community, rather than concentrating them along
arterial streets and downtown areas.
a) The Zoning Ordinance shall be amended to allow a clustering
of medium and high density housing throughout the
community. The Planning Department shall review and
propose revisions to the ordinance as necessary.
Policy 3.2.3. Maintain and improve existing community shopping
centers.
a) The Chamber of Commerce shall be encouraged to work with
the City to attract more business throughout Cotati including
the Rancho Cotati, Grapevine, Windmill Shopping Centers,
and Apple Valley.
Air Quality
H-1.

Development in accordance with the proposed
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1998 General Plan Update could affect traffic and
change concentrations of carbon monoxide; resulting
in increased emissions from stationary sources; and
resulting in short-term construction-related impacts.
Since predicted emission and pollutant concentrations
would remain below state and federal air quality
standards, this would be a less than significant impact.

Significant

measures, and enhanced control measures will address this impact.
Objective 3.1. Improve air quality in Cotati and reduce air quality
impacts from future development.
Policy 3.1.1. Reduce automobile trips and local traffic congestion.
Refer to Goal 2, the transportation section, for additional policies that
would reduce automobile use.
a) The City shall continue to promote transit use through the
construction of new bus shelters and relocation of existing
bus shelters that serve both county and regional transit
systems.
b) As State funding becomes available, and through a City
contract with Sonoma County Transit, the City shall continue
to provide more frequent bus service when warranted by
ridership. The City will review and renew the contract when
necessary.
c) The City shall work with Sonoma County Transit to create an
effective Rider Awareness Program that will educate the
public on existing transit systems.
d) Traffic signals, or other traffic calming devices shall be
installed at congested intersections with appropriate signal
warrants in order to maximize traffic queues.
e) The City shall cooperate with State and local agencies to
support future rail service on the Northwestern Pacific Rail
right-of-way including actively pursuing a transit center on
Industrial Avenue.
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f)

The City shall continue to implement the City of Cotati
Bicycle Master Plan.
g) Planning Staff shall continue to work to improve existing
sidewalks and construct new sidewalks. The City shall work
with Caltrans to provide pedestrian and bicycle access under
the Gravenstein Highway and West Sierra interchanges.
h) The City shall implement the first five transportation control
measures (TCMs) that are included in the Bay Area ’97 Clean
Air Plan that apply to cities:
TCM 1: Support Voluntary Trip Reduction Programs
TCM 9: Improve Bicycle Access and Facilities
TCM 12: Improve Arterial Traffic Management
TCM 19: Pedestrian Travel
TCM 20: Promote Traffic Calming Measures
i) Planning Staff, through the City’s environmental review
process, California Environmental Quality Act guidelines and
Bay Area [Air] Quality Management District standards shall
evaluate and mitigate local and cumulative air quality impacts
of new development.
j) Planning Staff shall ensure that new fireplaces, wood stoves
and/or heaters meet current EPA standards.
k) Planning Staff shall ensure that dust emissions from all
construction sites shall be controlled.
l) Planning Staff shall continue to review all new industrial and
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commercial development projects for potential air quality
impacts to residences and other noise sensitive receptors.
Adequate buffers between new industrial uses and sensitive
receptors shall be required to avoid potential air quality and
nuisance impacts.
Optional Control Measures
Require feasible control measures for construction activities that
involve site grading or preparation or are located new sensitive
receptors.
1. Water all active construction areas at least twice daily.
2. Cover all trucks hauling soil, sand, and other loose materials or
require all trucks to maintain at least two feet of freeboard.
3. Pave, apply water three times daily, or apply (non-toxic) soil
stabilizers on all unpaved access roads, parking areas at
construction sites.
4. Sweep daily (with water sweepers) all paved access roads, parking
areas, and staging areas at construction sites.
5. Sweep streets daily (with water sweepers) if visible soil material is
carried onto adjacent public streets.
Enhanced Control Measures
The following measures shall be implemented at construction sites
greater than four acres in area:
1. All “Basic” control measures listed above.

MAY 16, 2003

PARSONS

Less than
Significant

Less than
Significant

APPENDIX M.5-59

INCREMENTAL RECYCLED WATER PROGRAM DRAFT EIR
APPENDIX M - SUMMARY OF IMPACTS AND MITIGATION MEASURES
FROM SUBREGIONAL SYSTEM MEMBER GENERAL PLAN EIRS

Table M-5
Cotati: Summary of Impacts and Mitigation, General Plan EIR
Impact

Significance

Significance
after Mitigation

Mitigation Measure
2.

Hydro-seed or apply (non-toxic) soils stabilizers to inactive
construction areas (previously graded areas inactive for ten days
or more).
3. Enclosed, cover, water twice daily, or apply (non-toxic) soil
binders to exposed stockpiles (dirt, sand, etc.).
4. Limit traffic speeds on unpaved roads to 15 m.p.h.
5. Install sandbags or other erosion control measures to prevent silt
runoff to public roadways.
6. Replant vegetation in disturbed areas as quickly as possible.
The following control measures are strongly encouraged at
construction sites that are large in area, located near sensitive
receptors, or for which any other reason may warrant additional
emission reductions:
1. Install wheel washers for all exiting trucks, or wash off the tires or
tracks of all trucks and equipment leaving the site.
2. Install windbreaks or plant trees/vegetative windbreaks at
windward side(s) of construction areas if conditions warrant.
3. Suspend excavation and grading activity when winds
(instantaneous gusts) exceed 25 m.p.h.
4. Limit the area subject to excavation, grading, and other
construction activity at any one time.

Less than
Significant

Noise
I-1.
Due to increased traffic volumes the potential
exists for increases in noise levels of up [to] two dBA
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along roadways.

Significant

I-2.
There is potential for increased noise due to
increased residential and commercial uses.

Potentially
Significant
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Mitigation Measure

The following General Plan objective 3.3 and policies 3.3.1, 3.3.2,
3.3.3, 3.34, 3.3.5, 3.3.6, and 3.3.7 will address this impact.
Objective 3.3.
Minimize noise levels to enhance the quality of
existing and future land uses.
Policy 3.3.1. Encourage the maintenance of the Noise and Land Use
Compatibility Standards indicated in Table 3.1 of the 1998 General
Plan Update (also, Table Appendix B-3 of the EIR).
a) The City shall review all land use and development proposals
for compliance with the Noise and Land Use Compatibility
Standards.
b) The City shall use a standard of 45 dBA Ldn for indoor noise
levels for all new residential development, including hotels
and motels.
c) The City shall require an acoustical study for all projects with
potential impacts on residences. The study shall describe how
the project will comply with Noise and Land Use
Compatibility Standards and indoor noise level standards.
Policy 3.3.2. Control non-transportation related noise from sitespecific sources.
a) The City shall ensure that the noise resulting from new
sources shall not exceed the standards in [General Plan]
Table 3.2 as measured at the exterior property line of an
affected residential land use.
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Policy 3.3.3. Develop and enforce a City of Cotati Noise Ordinance.
a) The City shall develop a Noise Ordinance. Prior to a City
Ordinance being developed, the State of California Model
Noise Ordinance shall be implemented.
Policy 3.3.4. Local truck traffic, including loading and unloading,
shall be limited to specific routes, times and speeds appropriate to each
zoning district.
a) The Police Department shall continue to implement the Truck
Ordinance which limits truck traffic routes, times, speeds in
areas where it will effectively reduce noise pollution.
Policy 3.3.5. Encourage the enforcement of sections of the
California Vehicle Code as it relates to adequate vehicle mufflers, and
modified exhaust systems.
Policy 3.3.6. Work with Caltrans to ensure that adequate noise
studies are prepared and alternative noise mitigation measures are
considered in State projects.
a) Planning Staff shall remain in communication with Caltrans
requesting that Caltrans obtain City concurrence prior to
initiating any noise mitigation project in Cotati or affecting
Cotati.
Policy 3.3.7. Require acoustical studies and mitigation measures for
new developments and transportation improvements that affect noise
sensitive uses such as schools, hospitals, libraries, group care facilities,
convalescent homes, and residential areas.
a) Planning Staff, through the environmental review process,
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Mitigation Measure
shall ensure that acoustical studies are preformed and
mitigation measures implemented when noise sensitive uses
are affected.

Biological Resources
J-1.
Development within the Urban Growth
Boundary could result in the loss of rare plant or
animal populations (including vernal pools and
wetlands) as well as other significant natural resources
that have not been identified.

MAY 16, 2003

Potentially
Significant

The following General Plan policies 9.2.4, 9.5.2, 12.1.4, and 15.2.3
will address this impact.
Policy 9.2.4. Encourage private sector participation in tree planting.
a) The City shall adopt a landscape and tree ordinance that will
give preference to native and drought tolerant species and
which include guidelines and standards to preserve and
protect historic trees. The Planning Department shall review
and revise as necessary.
b) The City Council shall establish, with help of civic and social
groups, and in conjunction with local nurseries, an annual
tree-planting day.
Policy 9.5.2. Drought-tolerant and native plants shall be encouraged
for use in landscaping.
a) Amend the Subdivision Regulations and Design Review
Criteria to include a list of drought-tolerant and native plants
appropriate for uses in Cotati. Adherence to this list in new
developments and other projects requiring design approval
will be reviewed by the Design Review Committee.
Policy 12.1.4. Native plants shall be planted adjacent to the Laguna
northeast of Wilford Land between East Cotati and Commerce

PARSONS

Less than
Significant
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Mitigation Measure
Avenues.
a) Development fees, in-lieu fees and dedications shall be used
to implement this policy.
Policy 15.2.3. The natural paths of creeks should not be disrupted as a
consequence of development.
a) Channelization of creeks shall be prohibited unless deemed
necessary for flood control in already developed areas. The
Planning Department and City Engineer shall monitor all
plans for development to insure compliance.
b) Design Review Criteria shall be prepared to require that
creeks, trees, views and features unique to the site be
preserved and incorporated into design proposals. The Design
Review Committee shall insure that new development meets
these criteria.
Recommended Mitigation Measures
J-1. Before development occurs in potentially sensitive areas,
biological surveys should be conducted on a site-by-site basis.

J-2.
Development of the Study Areas could lead to
the loss of oak trees.
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Potentially
Significant

The following General Plan policies 13.4.1, 13.4.3, and 13.4.5 will
address this impact.
Policy 13.4.1. Continue a no tree cutting policy throughout Cotati,
except when a permit has been obtained.
a) Continue implementing the City of Cotati Tree Protection
Ordinance. The City Staff will monitor through a tree cutting
permit process.
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Less than
Significant
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Significance
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Mitigation Measure
b) The City shall periodically undertake a citywide program to
notify the citizen’s of Cotati and tree surgeons doing business
within the City limits on the City’s tree cutting policy.
Policy 13.4.3. Encourage the planting of deciduous trees.
a) Through the planning process, the City shall encourage the
use of deciduous trees to promote energy conservation.
Policy 13.4.5. Protect native trees.
a) Require replacement of native trees at a 3:1 ratio.
b) During the planning process, discourage the loss of native
trees.

Cultural Resources
K-1. Due to the possibility of finding additional
sub-surface pre-historic cultural sites and artifacts
within the proposed New Urban Growth Boundary
area, new development may uncover or destroy
archaeological remains.

Potentially
Significant

The following General Plan policy 14.2.2 will address this impact.
Policy 14.2.2. Whenever renovation or new construction is
considered in archaeologically or historically sensitive areas, an
archaeologist shall be consulted.
a) Planning Staff shall continue to implement the Historical
Resource Inventory.

Less than
Significant

K-2. Build out within the proposed New Urban
Growth Boundary could impact historical resources.

Potentially
Significant

The following General Plan policies 11.3.1, 11.3.3, 11.3.5, 14.2.1,
14.2.2, and 15.1.2 will address this impact.
Policy 11.3.1. The City shall implement the Specific Plan to assure
uniform design standards for the Hub area, including street lighting,
street furniture and pavement surface materials.
a) The Design Review Committee shall develop standards for
exterior building designs (to include a theme(s) for

Less than
Significant
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Mitigation Measure
buildings), indicate exterior materials and texture desired,
compatible color design, sidewalk textures and curbing,
landscaping themes for residential and commercial areas,
types of street furniture, planters, and fixtures consistent with
the overall Hub theme. All development plans shall be
reviewed by the Planning Commission to check for the
consistency of these standards.
Policy 11.3.3. Implement a craftsman architectural theme as
delineated in the La Plaza Specific Plan that will guide future
development, rehabilitation and expansion of existing structures in the
Hub.
a) Through the planning review process the City shall
implement the Specific Plan, which establishes a consistent
theme of craftsman architecture and land uses within the
Hub area. The Planning Commission will review all
applications for buildings to insure that these designs
conform to the stated purposes of the Specific Plan.
Policy 11.3.5. Preserve existing structures with designated historical
value.
a) The City Council shall review the existing Historical
Preservation Survey to determine [its] applicability. The City
shall designate specific properties and structures that will
help preserve the historical atmosphere in Cotati.
Policy 14.2.1. Identify individual structures and sites of local
historical value and support their preservation.
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Significance
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Mitigation Measure
a)

The City Council may solicit funding from state, federal and
other sources in order to preserve designated sites throughout
the community and especially around the Hub.
b) An attempt shall be made to persuade owners of property
around the Hub to invest in restoring their buildings through
the possible use of zoning or redevelopment incentives.
Policy 14.2.2. Whenever renovation or new construction is
considered in archaeologically or historically sensitive areas, an
archaeologist or historian shall be consulted.
a) Planning Staff shall continue to implement the Historical
Resource Inventory.
Policy 15.1.2. The design or new structure in the Hub shall be
compatible with the craftsman style of the Hub by proper use of
building materials.
a) The Design Review Criteria for the Hub shall be prepare[d]
to include illustrated examples of materials and design
features appropriate (e.g., stucco treated with exaggerated
texture) and inappropriate (e.g., highly reflective surfaces,
trademark-type buildings) for use in the Hub. The Design
Review Committee shall insure that all new development is
the Hub meets these standards.
Additional Mitigation Measures
In order to protect potentially significant historical structures, it is
recommended that an inventory of historical landmarks be
undertaken. The City Council should consider the creation of a
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Cultural Heritage Board, which reviews permits for landmark
restoration, promotes public awareness, and continues the collection
of necessary data.

Public Services and Utilities
Water Supply and Distribution
L-1. Development will result in increased demand
for water supply and associated infrastructure.

Potentially
Significant

The following General Plan policies 8.4 and 13.4 will address this
impact.
Policy 8.4.
New development shall not unnecessarily burden
existing public services and facilities.
Policy 13.4. Enhance Cotati’s present landscaping in a visually
pleasing manner while promoting energy efficiency, water
conservation, and native plants.

Cooperative
agreement between
the City of Cotati
and the Sonoma
County Water
Agency; assuming
water sources
continue to be
available.

Wastewater
L-2. There will be a need for adequate facilities in
new developed areas.

Potentially
Significant

The following General Plan policies 1.2.2 and 8.4.1 will address this
impact.
Policy 1.2.2. Water and sewer lines should only be extended to
those parcels contiguous with existing development in order to
discourage “leap-frog” development.
a) The Public Works Staff, Planning Department, and City
Engineer shall periodically update the Public Services
Master Plan for the provision and/or extension of public
services based on the proposed land uses. Cost estimates will
be used as a basis for establishing development fees. The
Public Works and Planning Staff will evaluate proposed
projects for adherence to the Plan.

Less than
Significant
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Mitigation Measure
Policy 8.4.1. The City shall approve development only in those
areas where adequate city facilities are available or will be provided
by the development.
a) The City shall maintain a Public Services Master Plan, which
charts the extension of City services and facilities (present
and expected). This shall be based on land uses proposed in
the General Plan.

L-3. State and Federal policy changes will result in
increased need for inter-municipal coordination of
regional water supply

Potentially
Significant

The following General Plan policy 8.3.2 addresses this impact.
Policy 8.3.2. Ensure the water system is adequate to match the rate
of development.
a) Through the permit process, prior to development, an
assessment shall be made of the expected impact on the
water system. The Planning Department and the City
Engineer shall be responsible for assuring that the
assessments are made.
Additional Mitigation Measure
All project approvals are qualified subject to the ability of the
SCWA’s ability to provide waster to the City of Cotati.

Less than
Significant

L-4. With an increased population, there will be
increased demand for sewage treatment and disposal.

Potentially
Significant

The following General Plan objective 8.4 and policies 1.2.2, 1.2.3 and
additional mitigation measures address this impact.
Objective 8.4.
New development shall not unnecessarily burden
existing public services and facilities.
Policy 1.2.2. Water and sewer lines should only be extended to
those parcels contiguous with existing development in order to

Less than
Significant
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discourage “leap-frog” development.
a) The Public Works Staff, Planning Department, and City
Engineer shall periodically update the Public Services
Master Plan for the provision and/or extension of public
services based on the proposed land uses. The Public Works
and Planning Staff will evaluate proposed projects for
adherence to the Plan.
Policy 1.2.3. As new areas are considered for annexation, priority
for sewer capacity shall be given to existing units.
a) The Planning Department and City Engineer shall monitor
sewer capacity. The remaining sewer capacity shall be
offered to serve the existing homes in newly annexed areas
prior to the issuance of any new building permits.
Additional Mitigation Measure
In the number of units approaches the limits of available sewer
capacity, a number of mitigation measures are available. Among these
are:
a) Place a moratorium on development.
b) Limit General Plan development rate to 60 units per year.

L-5. There will be an increased need for intermunicipal coordination for regional wastewater
treatment, storage and disposal.

MAY 16, 2003

Potentially
Significant

The following General Plan policy 8.2.1 addresses this impact.
Policy 8.2.1. The City shall work with the Santa Rosa Subregional
wastewater system and neighboring cities to assist in the maintenance
of an adequate sewage treatment and disposal system for the region.
a) The City shall coordinate Cotati’s sewage system with other

PARSONS

Significant unless
mitigated

Cooperative effort
between City of
Cotati and
Subregional
Wastewater
system.
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Mitigation Measure
municipalities and the County (Santa Rosa, Rohnert Park,
Sebastopol and Sonoma County) to bring about more
efficient and effective solutions for the affected region.

Solid Waste
L-6. Increases population will increase demand for
solid waste collection and disposal and may impact
landfill disposal sites.

MAY 16, 2003

Potentially
Significant

General Plan policies 9.5.4 and 9.5.5 will address this impact.
Policy 9.5.4. Promote the continuation of the Citywide recycling
program.
a) The city shall work with the refuse collection contractor to
continue an effective recycling program of glass, paper,
aluminum and plastic.
b) The City’s contractor shall be responsible for periodic press
releases, which remind residents about the recycling
program.
c) The City shall work with the refuse collection contractor to
provide a higher level of recycling service for multiple
family projects.
Policy 9.5.5. Reduce solid waste by 25 percent by 1995 and 50
percent by the year 2000.
a) The City shall work with the solid waste refuse collector to
implement a program for separating solid waste materials
into recyclable and non-recyclable.
b) The City shall work with the solid waste refuse collector to
continue a compost program for organic materials.
c) The City shall undertake as solid waste reduction education
program.

PARSONS

Cooperative effort
between City of
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County Integrated
Waste
Management
Division
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Fire and Police Services
L-7. Increased demand for fire and police services
will be created by increased population.

Potentially
Significant

The following General Plan objective 7.1 and policies 7.4, 7.6, and
7.8 address this impact.
Objective 7.1.
Ensure that essential facilities are located and
designated so that they will remain operative in the event of an
emergency or natural disaster.
Policy 7.4. Maintain high quality fire protection.
Policy 7.6. Develop safe travel conditions for all modes of
transportation.
Policy 7.8. New development shall not unnecessarily burden
existing public services and facilities.

Less than
Significant

Schools
L-8. Expansion of residential areas may lead to
over crowed classrooms.

Potentially
Significant

The following General Plan objective 8.1 and policy 2.2.2 will
address this impact.
Objective 8.1.
Work with the Cotati / Rohnert Park Unified School
District to provide quality education for the youth of Cotati.
Policy 2.2.2. Maintain and develop a network of walkways and
sidewalks along the arterial and collector streets to provide safe and
efficient travel.
a) Where appropriate, the City shall use the Streets and
Highways Code to construct sidewalks. In addition, the City
may consider the establishment of a schedule for installing
sidewalks along arterial streets, using other funding sources
should they be available. The City Engineer shall review all
plans for sidewalk construction to ensure that the existing
trees are circumvented by the new sidewalk. Public Works
shall ensure that existing trees are properly protected during

Cooperative effort
between City of
Cotati and Cotati /
Rohnert Park
Unified School
District.
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construction.
b) In areas where sidewalks and walkways are needed, special
assessment of affected property owners may provide the
funding for installation.
c) For all new residential and commercial development,
developers shall be required to install sidewalks and
walkways. The Planning Department and the Building
Inspector shall monitor plans for compliance with these
requirements. Exceptions may be made for the residential
are[a] immediately surrounding the Hub area when it can be
shown that the sidewalk will be at odds with the
neighborhood aesthetic and the historic nature of the area.
d) Emphasis shall be placed on creating safe pedestrian and
bicycle travel to and from Thomas Page School.

Government Services
L-9. Increased population will increase demand for
governmental services.

Potentially
Significant

All policies and implementation measures, which support Objective
8.4, will address this impact.
Objective 8.4.
New development shall not unnecessarily burden
existing public services and facilities.

Less than
Significant

Potentially
Significant

The following General Plan objectives 2.3, 6.2, 6.4, 9.1, 9.2, 9.3 and
9.5 will address this impact.
Objective 2.3.
Provide adequate parking in commercial areas,
commuter transit facilities, and in areas devoted to professional service
uses to eliminate spillover parking in adjacent residential areas.

Less than
Significant

Energy Conservation
M-1. Build-out within [the area] of the Cotati
proposed New Urban Growth Boundary would
potentially increase energy consumption.
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Objective 6.2.
In appropriate areas, development may cluster the
housing units so as to conserve limited land resources and energy.
Objective 6.4.
Ensure residential projects are designed with
convenient access to commercial uses, recreational uses, employment,
public services and other destinations through a combination of motor
vehicle, bicycle and pedestrian circulation routes.
Objective 9.1.
Achieve a high level of energy efficiency in all new
buildings and in modifications of existing ones.
Objective 9.2.
Land use design features shall maximize energy
conservation.
Objective 9.3.
Enhance Cotati’s microclimate.
Objective 9.5.
Reduce consumption of natural resources.
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