Section 1: Background and Purpose

Section 1 of this Draft Engineering Report gives an overview of the background and purpose of
the Discharge Compliance Project. First, Section 1.1 describes the larger Incremental Recycled
Water Program (IRWP), discussing its overall context and its implementation.

Next, Section 1.2 discusses the Discharge Compliance Project itself, which is one of the five
components of the IRWP Master Plan. Section 1.2.1 presents the description of the project
need and objectives that was adopted by the Santa Rosa City Council and Board of Public
Utilities earlier in 2006. Section 1.2.2 then gives an overview of the project. After briefly
summarizing what the project may include, the text outlines the uses of this Draft Engineering
Report (Section 1.2.2.1). Next, it gives an overview of the work plan covering program support,
direct discharge, and indirect discharge (Section 1.2.2.2.).

Finally, it gives an overview of existing Subregional Water Reclamation System (SWRS)
facilities (Section 1.2.3).

1.1 Incremental Recycled Water Program (IRWP)

1.1.1 IRWP Overview

In 2001, the City of Santa Rosa, as the managing partner for the SWRS, needed to decide how
to manage additional wastewater flows into the Subregional System resulting from updates to
the general plans of Santa Rosa and Rohnert Park. The City also needed to respond to
increasingly stringent regulations such as the California Toxics Rule (CTR), which became
applicable in 2000, and which required higher standards for discharge of recycled water to
surface waters. The City, therefore, undertook the Incremental Recycled Water Program (IRWP)
to respond to these needs.

In September 2001, the City of Santa Rosa adopted a Purpose and Need Statement, including
the Program Objectives, for the IRWP. This Statement can be found in Appendix A.

Initially, the City completed the IRWP Feasibility Report, which described the development and
screening of alternatives for managing the incremental increases in flow. The Feasibility Report
served as the basis for a Program Environmental Impact Report (Program EIR) prepared by the
City of Santa Rosa and certified in 2003. The Program EIR evaluated the potential
environmental impacts associated with implementing the alternatives for managing the
increased flows. In 2004, the City adopted the IRWP Master Plan as the City’s blueprint for
managing the anticipated additional wastewater flows through approximately 2020 in
compliance with new regulations.

Figure 1.1-1 shows the adopted IRWP Master Plan Summary.
Discharge compliance options are included in the Master Plan. The volume of discharge would

comprise the same amount of recycled water as the amount permitted under the City’s National
Pollutant Discharge Elimination System (NPDES) permit at the initiation of the Geysers
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Recharge Project. Changes to the timing, location, and/or quality of discharges are being
considered to facilitate compliance with regulations such as the CTR.

1.1.2 IRWP Implementation

The IRWP Master Plan has five components: Geysers Expansion, Agriculture Irrigation, Urban
Reuse, Water Conservation, and Discharge Relocation. The Master Plan was designed to be
implemented, as needed, between 2005 and about 2020.

Water recycling and reuse are considered beneficial because they reduce demand on other
water resources, such as groundwater, the Russian River, and the River’s tributaries. The first
steps of IRWP Master Plan implementation are to study reuse and discharge options in detail. A
detailed study has been underway to determine the location, size, timing, and options for a
Santa Rosa project to add more urban reuse to the system. Also, the Sonoma County Water
Agency is studying additional agricultural reuse options that could use the SWRS'’s recycled
water.

Further, the City and its subregional partners have continued to implement water conservation
advances. For example, the Board of Public Utilities recently adopted an ordinance for tiered
water rates. In addition, discussion with the Geysers steamfield operators regarding injection of
additional recycled water is underway.

Regulatory requirements are expected to necessitate discharge relocation prior to 2010.
Population growth is expected to require expansion of a variety of the above-noted reuse
projects prior to about 2012.

1.2 Discharge Compliance Project

The Discharge Compliance Project is part of the IRWP Master Plan adopted in March 2004. The
project helps carry out the Master Plan by implementing recycled water discharge.

1.2.1 Project Need and Objectives as Adopted by City Council and
Board of Public Utilities

The Santa Rosa City Council and Board of Public Utilities adopted the following Purpose and
Need Statement for the Discharge Compliance Project in June and March 2006, respectively.

Need for the Project

The Project is necessary to provide 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 Project must
dispose of is based on the IRWP Master Plan. Discharge volume must be
consistent with the System’s NPDES permit and would be 4,500 MG in the
wettest year on record. Under the IRWP Master Plan, discharge is not designed
to accommodate growth from the adopted General Plans in effect as of July 2002
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for each of the Subregional members; instead, this growth will be accommodated
through reuse.

Also, regulatory requirements applicable to recycled water discharge into the
Russian River and its tributaries have increased since the Geysers Recharge
Project was approved, and additional regulatory requirements are anticipated.

Project Objectives

Primary Project Objectives

* Provide wastewater disposal capacity for the Santa Rosa Subregional Reclamation
System equivalent to 4,500 MG in the wettest year on record to help carry out the
IRWP Master Plan.

e Develop and operate the wastewater 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.

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

Supporting Project Objectives

The supporting objectives are intended to further define the primary Project objectives
and to provide guidance in the development, evaluation, and selection of Project
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;
Maximize use of existing infrastructure;
Maintain a disposal system that is manageable and reliable; and
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 Project

The Project objectives provide guidance for achieving the Project’s purpose: disposal of
wastewater in a reliable, practicable manner that encourages the best use of water
resources, while protecting public health and the environment. Thus, the City’s purpose
for the Project is consistent with the Program’s overall purpose: not only to dispose of
recycled water, but to do so in a manner that facilitates reuse opportunities particularly
where recycled water will increase the availability of potable water supplies. Although the
need for the Project is driven by disposal requirements, Project elements that encourage
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conservation or reuse of water resources will serve the overall purpose and need of the
Program.

1.2.2 Project Overview
The Discharge Compliance Project includes:

e Continued recycled water discharge in the Laguna de Santa Rosa, up to the amount allowed
under the City’s NPDES permit.

e Relocation of all or part of the discharge within a study area that includes approximately 45
miles of the Russian River, from the Cloverdale area in the north to southward past
Healdsburg and Windsor to the Forestville area, and Dry Creek Valley between Lake
Sonoma and the Russian River.

Discharge can be accomplished both directly and indirectly. With direct discharge, water is
conveyed directly to the edge of, or within, the river or waterway. With indirect discharge, water
is indirectly conveyed to the edge of, or below, the river or waterway, by first applying the water
to or below the ground surface at some distance away from the river and then allowing
subsurface flow to convey the water to the river. Different varieties of these methods are being
investigated because their individual or complementary use may help meet the project
objectives.

1.2.2.1 Use of this Document

The purpose of this Draft Engineering Report is to provide the City of Santa Rosa Board of
Public Utilities, City Council, City staff, participating agencies, and community stakeholders with
information to help refine and select alternatives for discharge compliance. These alternatives
will ultimately be included in a project-specific Environmental Impact Report (EIR) for analysis in
conformance with the California Environmental Quality Act (CEQA).

While engineering work for the project is not complete, as described in Section 1.2.2.2, it is
developed to a level sufficient for the City’s use in preparing a Notice of Preparation (NOP) and
to perform subsequent screening and scoping activities. The Draft Engineering Report contains
the following sections of text and figures:

e Section 1 — Background and Purpose

Section 1 includes the IRWP Program and Discharge Compliance Project objectives, describes
the purpose and use of this document, provides a summary of engineering work status related
to the project, and presents an overview of the SWRS existing discharge, storage, and
conveyance facilities.

e Section 2 — Recycled Water Flow Projections
Section 2 includes projections generated by the Water Balance Model. It discusses how the

model determines annual discharge volumes, and how it incorporates various components of
the IRWP related to storage, distribution, reuse, and discharge of recycled water.
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e Section 3 — Regulatory Compliance Requirements

Section 3 describes the regulatory framework for discharge compliance, including permitting
requirements and possible compliance strategies.

e Section 4 — Facilities Description

Section 4 provides a conceptual overview of the function, site requirements, layout, operations
and maintenance, and costs for various direct discharge, indirect discharge, and temperature
and oxygenation facility configurations considered in creating project alternatives.

e Sections 5 and 6 — Analysis of Direct Discharge to Russian River and Analysis of Indirect
Discharge

Sections 5 and 6 provide the methodology, criteria and results of the siting analyses for direct
and indirect discharge facilities, respectively. A short list of candidate sites is identified for use in
developing project alternatives.

e Section 7 — Analysis of Conveyance System

Section 7 provides the methodology, criteria, and results of the siting analysis for conveyance
facilities, including pumping facilities and pipeline alignments to convey recycled water to the
candidate discharge sites.

e Section 8 — Alternatives Development

Section 8 develops project alternatives, combination alternatives, and sub-alternatives to
represent a wide range of ways to meet project objectives.

1.2.2.2 Work Plan Overview

A variety of regulatory, engineering, and scientific tasks are being performed in support of the
Discharge Compliance Project. The project team comprises regulatory specialists, engineers,
surface water hydrologists, groundwater hydrologists, geologists, geochemists, geotechnical
engineers, geomorphologists, water quality specialists, aquatic toxicologists, human and
environmental health risk assessment specialists, laboratory staff, and GlS/database analysts.
Together, they perform discrete tasks and collaborate to provide information to illustrate how the
project may evolve within a changing regulatory environment, and in a manner that meets the
project objectives and schedule requirements.

Since late 2004, when the Discharge Compliance Engineering Team was formed, activities
have been grouped in the areas of program support, direct discharge, and indirect discharge.
Work in all of these areas is ongoing. This Draft Engineering Report and the NOP process are
on a timeline required to meet regulatory compliance requirements under the State
Implementation Plan for the CTR. The project must be complete and operational by Fall 2010.
The general project implementation schedule is shown in Figure 1.2-1.

The status of key work elements is summarized below and in the following subsections.
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Figure 1.2-1 Discharge Compliance Project - Implementation Schedule
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1.2.2.2.1 Program Support

The City’s existing discharge permit is under review and in the process of renewal.
Communications between the City and the North Coast Regional Water Quality Control Board
(RWQCB) are ongoing, but the regulatory position of the Board remains unclear on several
issues critical to the project. For this reason and others, the project alternatives consider
multiple avenues of compliance.

This Draft Engineering Report is intended to facilitate communications with the Board and to
help the City initiate the NOP and EIR under the CEQA process. Following screening and
scoping meetings with the public, and consultations with the BPU, City Council, and affected
agencies, the alternatives will be refined and evaluated in the Final Engineering Report that is
scheduled to be completed in Spring 2007. The Final Engineering Report will be used to
prepare the EIR, which is slated for completion in Summer 2007.

The existing water balance model is being updated to refine the storage rule curves used to
manage discharge, storage, and reuse. This update will be completed later this summer. It will
likely have ramifications on the information presented in this Draft Engineering Report. Work will
be revised accordingly and included in the Final Engineering Report.
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1.2.2.2.2 Direct Discharge
Work tasks related to direct discharge include:

A geotechnical/river stability fatal flaw analysis is being performed to characterize the bank
stability, bed scour, meandering along the river, and geotechnical hazards such as
liquefaction, faults, and landslides. Additional field reconnaissance will occur at candidate
discharge sites this summer when river flows are at seasonal lows.

An evaluation of outfall and diffuser configurations was performed to assess the site
requirements, layout, construction, mixing performance, and cost-related issues for various
options. The resulting information is contained in Section 4 of this Draft Report.

A variety of aquatic studies are initiated in support of the compliance strategies identified in
Chapter 3. Work plans for the use of water effects ratio and biotic ligand modeling studies
have been submitted to the RWQCB for review, but no comments have been received. Data
collection work for these studies is seasonally dependent. Additional work is pending.

A “State of Science Update” was prepared on non-regulated “emerging” compounds. The
risk assessment team is reviewing this information. The update will be revised during the
course of the project as new studies are reported.

Surface water modeling of the river and various discharge facility configurations has been
performed to assess mixing efficiency and the potential to meet the State Implementation
Plan (SIP) requirements for a regulatory mixing zone, should the City request one.

A siting analysis was performed using information gained in other tasks to screen and
identify candidate direct discharge sites. The methodology, criteria, and results of this
analysis are contained in Section 5 of this report.

A temperature and oxygenation (T&O) conditioning evaluation is ongoing. This evaluation
looks at strategies and technologies to comply with existing and potential future regulations
under the RWQCB'’s proposed Basin Plan Amendment. This work is ongoing; for purposes
of this draft report, T&O facilities were identified and included based on preliminary work.
This analysis will be completed following the completion of the Water Balance Model
update, which will help in assessing the ability of optimized storage facilities for mitigating
T&O exceedances.

An advanced membrane treatment (AMT)/brine disposal evaluation is underway to update
the approach and cost of related prior work performed for the City.

1.2.2.2.3 Indirect Discharge

Work tasks related to indirect discharge include the following:

Field studies and sampling and analysis plans were conducted in conjunction with
conceptual level groundwater modeling, to obtain information that would demonstrate the
degree of attenuation occurring at sites that discharge treated wastewater in the Russian
River valley. The field results and literature review were used to determine the parameters
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for siting indirect discharge facilities. The results will b e used to help establish facility
requirements and siting.

e A pilot plant study is underway at the Santa Rosa Subregional Water Reclamation Facility
(Laguna Plant) using a series of soil columns to simulate the flow of recycled water through
native soils in the saturated and unsaturated conditions. Partial results of this study were
used to site indirect facilities herein. The study is slated for completion this summer. The
results will be presented in a draft TM.

e A water quality constituent attenuation summary will be prepared to present the findings of
the literature search, field studies and sampling and analysis, and pilot plant study on the
effect of subsurface travel on attenuation of water-quality constituents for purposes of
demonstrating compliance with regulatory requirements.

e A preliminary review of the floodplain information was performed for the siting analysis.
Further work will assess the impacts of facilities on floodplain elevations and potential
mitigation requirements.

® An evaluation of various indirect facility configurations was performed using the numerical
groundwater model developed for the siting analysis and available soils and groundwater
information. This information is presented in Section 4 of this report.

e Groundwater modeling was performed throughout the study area at identified locations
where indirect discharge would be feasible. A geologic model was developed in conjunction
with a numerical groundwater model, calibrated to simulate the effects of new facilities on
groundwater modeling and varying seasonal conditions.

e A siting analysis was performed using information gained from other tasks to screen and
identify potential indirect discharge sites. The methodology, criteria, and results of this
analysis are contained in Section 6 of this report. Additional field reconnaissance will be
performed this summer to review site conditions at candidate sites.

1.2.3 Existing Facilities

The SWRS treats sewage to a tertiary level at the Laguna Subregional Water Reuse Facility
(Laguna Plant). In 2005, average dry weather flow (ADWF) was 17.5 mgd and total annual flow
was 8.1 billion gallons (BG) (2005 Annual Report: The Santa Rosa Subregional Water Reuse
System). The system disposes of recycled water by a combination of methods, including
discharge to the Russian River via the Laguna de Santa Rosa, urban and agricultural irrigation,
created wetlands in the Santa Rosa Plain, and Geysers recharge. The principal components of
the existing system, including the Geysers Recharge Conveyance System, are described below.
The existing system is shown schematically in Figure 1.2-2.

1.2.3.1 Indoor Water Conservation

Each of the member entities of the SWRS (the cities of Santa Rosa, Rohnert Park, Cotati, and
Sebastopol and the South Park County Sanitation District) have existing water conservation
programs that consist of water audits; aggressive enforcement of water conservation laws;
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metering; and rebate and retrofit programs. These programs have resulted in an estimated
reduction of 1.5 mgd in sewage flows into the treatment plant. In addition, some activities that
are being undertaken, such as public information and school education programs, that do not
have quantifiable savings, but by changing attitudes and behavior concerning water use, they
have assisted with the implementation of the other programs.

1.2.3.2 Industrial Waste Pretreatment

The system has an active Industrial Waste Division that implements the U.S. EPA-approved
Industrial Wastewater Pretreatment Program. This program requires the pretreatment of certain
wastes to eliminate or reduce the amounts of pollutants such as organic polymers, silver, and
heavy metals entering the collection system. The Laguna Plant’s Pretreatment Program
includes minimizing pollutants of concern; permitting and monitoring when applicable; enforcing
pretreatment regulations; and sampling industrial/commercial pollutant discharge as well as
background domestic pollutant data.

1.2.3.3 Sewage Collection System

Wastewater from the SWRS members is collected in sanitary sewer pipelines and transported
to the Laguna Plant for treatment.

Each of the member entities of the system have existing programs to address problems in their
sewer collections systems related to infiltration and inflow (I&l). 1&I 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. 1&I increases the volume of wastewater that must be treated and recycled.

1.2.34 Santa Rosa Subregional Water Reclamation Facility (Laguna Plant)

The Laguna Plant is located on Llano Road in the Santa Rosa Plain west of the City of Santa
Rosa and adjacent to the Laguna de Santa Rosa. The plant is a tertiary treatment plant that is
permitted to treat 21.34 mgd ADWF. The plant includes a 2.2 megawatt ultra-violet disinfection
system and a co-generation facility that provides 37,000 kilowatts per day.

1.2.35 Recycled Water Storage

The system includes a series of storage ponds, which are connected through pipelines to the
Laguna Plant and to transmission pipelines supplying the irrigation system. Total available
storage is approximately 1,700 million gallons (MG). Recycled water storage is targeted to meet
reuse needs (irrigation contracts) and at the end of the irrigation season in September, the
operational target is to essentially empty the storage ponds. Recycled water storage increases
in the fall when the irrigation demand decreases. During discharge months, recycled water
storage is managed to meet a target storage curve, and recycled water is discharged to the
Russian River via the Laguna de Santa Rosa based upon the river flow and the allowable
dilution percentage. The amount of recycled water stored is increased in the spring to provide
adequate water for reuse during the summer irrigation season.
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1.2.3.6 Recycled Water Disposal and Reuse

Disposal and reuse of recycled water occurs through agricultural and urban irrigation, operation
of wetlands, and discharge to the Russian River via the Laguna de Santa Rosa.

1.2.3.6.1 Irrigation

Irrigation occurs through a large network of pipelines, pump stations, and storage ponds that
distribute the recycled water to approximately 6,400 acres of irrigated land. Both agricultural and
urban irrigation sites, the latter primarily within the City of Rohnert Park and at Sonoma State
University, are included in the system, although most are agricultural.

1.2.3.6.2 Wetlands

The system operates and manages wetland areas that use recycled water. These are the Kelly
Farm wetland, the LaFranchi marsh, and the Laguna wetland (located on the southerly portion
of the Laguna Plant property).

1.2.3.6.3 Geysers Recharge Project

The Geysers Recharge Project delivers an average of 11 mgd for steamfield recharge at the
Geysers, to be utilized for electricity generation. The Geysers Recharge Conveyance System
(GRCS) may be used for discharge to the Russian River as well as for Geysers recharge; see
Section 1.2.3.8 for a detailed description

1.2.3.6.4 Discharge

Recycled water that is not stored or directly conveyed for irrigation or wetlands use is
discharged to the Russian River via the Laguna de Santa Rosa in compliance with the SWRS
permit from the North Coast Regional Water Quality Control Board. Recycled water may be
discharged to the Laguna de Santa Rosa or Santa Rosa Creek from numerous points. The
principal discharge location is at Delta Pond, located south of Guerneville Road. The volume
and frequency of discharge at any given location vary due to operational and seasonal
considerations, including irrigation needs, storage levels, and weather.

1.2.3.7 Biosolids Disposal

Biosolids generated as a by-product of treatment processes at the Laguna Plant are disposed of
through land application of sludge at sites in the Santa Rosa Plain and along Lakeville Highway
south of Petaluma; through composting of the biosolids at a 6-acre site adjacent to the
treatment plant; and through trucking of the waste to the Redwood Landfill near Novato.
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1.2.3.8 Existing Geysers Conveyance System

Recycled water is conveyed though a system of pump stations and pipelines from the Llano
Pump Station at the Laguna Plant to the Geysers steamfields as illustrated in Figure 1.2-3. The
GRCS includes the following components that may be used to convey flows to discharge sites:

« Llano Pump Station — The Llano Pump Station consists of outdoor vertical turbine
pumps installed over a wet well. The electrical switch gear and pump controls are
located in an adjacent masonry building. The wet well was designed for seven pumps for
an ultimate capacity of 40 mgd. The current configuration includes two variable-speed
pumps and one constant-speed pump. When a variable-speed pump and constant-
speed pump run together, they supply up to 16.7 mgd to the Geysers. One of the
variable-speed pumps is reserved as standby. A 33,000-gallon capacity hydropneumatic
surge tank is located onsite. The tank is sized to provide surge protection to the system
for flows of 40 mgd or less.

« Valley Section — This section of the GRCS extends from the Laguna Plant north through
the Russian River valley to the Bear Canyon Pump Station east of Alexander Valley. The
Valley Section includes the Llano Pump Station at the Laguna Treatment Plant and the
pipeline across the valley portions of the overall route to the injection fields. It includes
approximately 31 miles of 48-inch-diameter pipeline to Pine Flat Road in Alexander
Valley and an approximately 1-mile section of 30-inch-diameter pipeline up Pine Flat
Road to the Bear Canyon Pump Station. The conveyance capacity of the 48-inch-
diameter pipeline is 40 mgd at a velocity of 5 feet per second (fps). The 48-inch-diameter
pipeline was designed with excess capacity to provide flexibility to serve future uses.
The decreased-diameter pipeline that leaves the valley and delivers recycled water to
the Geysers steamfields has significantly less capacity than the 48-inch pipeline.

The conveyance system includes a number of turnouts for future connections. The
turnouts consist of either a 48-inch by 18- or 12-inch tee with an 18- or 12-inch butterfly
valve or a 48-inch tee with a blind flange (cap). Most turnouts are sized for irrigation use
and would require modification to full pipe diameter to accommodate discharge flow
capacity. A 48-inch tee with a blind flange (cap) exists on either side of the river
crossings; this tee could be used for discharge flows. The GRCS is shown in

Figure 1.2-3.

DRAFT Engineering Report, Santa Rosa IRWP Discharge Compliance Project Page 11
City of Santa Rosa






