




















Executive Summary

SEWER COLLECTION SYSTEM MASTER PLAN

ES.1 INTRODUCTION

The City of Cotati (City) is located in Sonoma County, about 45 miles north of San
Francisco in the 101 corridor between Rohnert Park and Petaluma. Cotati has long been
considered the "Hub" of Sonoma County by virtue of its central location and its distinct and
historic hexagonal plaza. The City's residents enjoy the benefits of living in a small city, as
well as the cultural advantages of being located near major urban centers™.

The City owns, maintains, and operates gravity sewer pipelines, sanitary sewer force
mains, and sewer lift stations within its service area. The City collects wastewater from
residential and commercial customers.

ES.2 STUDY AREA

According to City staff, growth within the next 25 years is primarily expected to occur within
the current City limits. Therefore, the study area boundary for this Sewer Collection System
Master Plan (Master Plan) and the current City limits are coterminous and will be used
interchangeably throughout the Master Plan report. Figure ES.1 shows the study area
boundary, which is roughly bounded by the City of Rohnert Park to the north and east and
unincorporated areas of Sonoma County to the south and west.

The City’s current General Plan was adopted in 1998. The City is currently in the process of
updating the General Plan. According to City staff, the land use assumptions that will be
incorporated into the General Plan Update will be based on the City’s current zoning map.
For this reason, the land use assumptions used in this Master Plan are consistent with the
City’s current zoning designations.

The City is not anticipating that it will annex any additional land areas beyond the current
City limits within the planning period of this Master Plan. For this reason, land use
assumptions in this study do not extend beyond the current City limits.

ES.3 HISTORICAL AND FUTURE POPULATION

According to California Department of Finance (DOF) population estimates, between 1970
and 2005 the City’s population grew by roughly 5,816 residents, from 1,368 in 1970 to
7,184 in 2005. Over these 35 years, that growth equated to an average annual rate of
approximately 4.9 percent.

! http://www.ci.cotati.ca.us/
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Population projections used in this Master Plan are based on forecasts provided in the
City's Urban Water Management Plan Water Demand Analysis and Water Conservation
Measures Update, dated November 2010 (Maddaus Report). The population forecasts
presented in the Maddaus Report project that the City will reach a population of
approximately 9,889 people by 2035. Table ES.1 summarizes the City’s historical and
projected population to year 2035.

Table ES.1  Historical and Projected Population
Sewer Collection System Master Plan
City of Cotati
Year Population @@ Year Population @@
1970 1,368 2005 7,184
1975 2,870 2010 7,711
1980 3,346 2015 8,105
1985 4,030 2020 8,518
1990 5,625 2025 8,953
1995 6,332 2030 9,409
2000 6,480 2035 9,889
Notes:
1. Historical population based on California Department of Finance estimates for the
City of Cotati.
2. Population projections provided in the City of Cotati Urban Water Management Plan
Water Demand Analysis and Water Conservation Measures Update, November
2010.

ES.4 SEWER SERVICE AREA OVERVIEW

The City’s sanitary sewer collection system consists of approximately 32 miles of active
sewer pipelines ranging in size from 4-inches to 24-inches in diameter, with four sewer lift
stations and the associated force mains. All wastewater generated within the City limits is
ultimately conveyed through a 24-inch interceptor to the City of Santa Rosa’s Laguna
Wastewater Treatment Plant (WWTP). Figure ES.2 shows the existing sewer collection
system, including sewer diameters and lift station locations.

ES.5 WASTEWATER FLOWS

The average dry weather flow (ADWF) is the average flow that occurs on a daily basis
during the dry weather season. The ADWF includes the base wastewater flow (BWF)
generated by the City’'s users, plus dry weather groundwater infiltration (GWI).
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Peak wet weather flow (PWWF) is the highest observed hourly flow that occurs following
the design storm event. The City’s sewers and lift stations were evaluated based on their
capacity to convey the “design flow (“design flow” is synonymous to PWWEF in this study).

A summary of the existing and future ADWF and the Design Flow is presented in Table
ES.2. It is anticipated that the City's 2035 ADWF, and design flow will approach 0.82 mgd
and 4.60 mgd, respectively. As the City continues to develops, it is anticipated that the
Design Flow to ADWF peaking factor will decrease from 8.5 to 7.0.

Table ES.2  Existing and Projected Wastewater Flow Summary
Sewer Collection System Master Plan
City of Cotati

Average Dry

Weather Flow Design Flow
Year (mgd) (mgd) Peaking Factor
Existing (2010) 0.46 3.90 8.5
Build-Out (2035) 0.66 4.60 7.0

ES.6 CAPACITY EVALUATION AND PROPOSED IMPROVEMENTS

The capacity analysis identified areas in the sewer system where flow restrictions occur or
where pipe capacity is insufficient to convey design flows. Sewers that lack sufficient
capacity to convey design flows create bottlenecks in the collection system that can
potentially cause sanitary sewer overflows (SSOs).

For the existing sewer collection system, the design flow was routed through the hydraulic
model. In accordance with the established flow depth criteria for existing sewers, manholes
where the hydraulic grade line (HGL) encroached within three feet of the manhole rim were
identified.

Note that the pipelines with an HGL that encroached within three feet of the manhole rim
are not necessarily capacity deficiencies. In many cases, a surcharged condition within a
given pipeline segment is due to backwater effects created by a downstream bottleneck.
For this reason, the hydraulic model was analyzed to identify the pipeline segments that are
the cause of the surcharged conditions.

Following the completion of the existing system analysis, improvement projects were
identified in order to mitigate existing system pipeline capacity deficiencies. The
recommended improvement projects are discussed in Section ES.6.2.

Future system analysis was performed in a manner similar to the existing system analysis.
The purpose of the future system evaluation was to verify that the existing system
improvements were appropriately sized to convey build out design flows, and to identify the
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locations of sewers that are adequately sized to convey existing design flows, but cannot
convey future design flows.

Figure ES.3 illustrates the improvements recommended to mitigate capacity deficiencies in
the existing sewer collection system and improvements to accommodate future growth as
identified by the hydraulic analysis.

ES.6.1 Project Categories

The proposed projects provide the City with a list of improvements that will correct capacity
deficiencies in the collection system that occur during peak wet weather flow conditions.
When fully implemented, the capital projects will correct flow restrictions within the
collection system to accommodate existing and future users while meeting the planning
criteria.

Each improvement project shown on Figure ES.3 was grouped into one of three different
categories, based on the type of deficiency that is meant to be addressed by the
improvement. The three categories are discussed below:

. Category 1: Reducing the potential for Sanitary Sewer Overflows (SSOs) to
Waters on the United States. In 2006, the State Water Resources Control Board
(SWRCB) adopted Statewide General Waste Discharge Requirements Order Number
2006-0003 (GWDRs). The focus of the GWDRs is to reduce the occurrence and
extent of SSOs throughout the State of California, with particular emphasis given
towards reducing SSOs that enter receiving waters of the United States. For this
reason, the proposed improvements were analyzed to establish which improvements
are required to reduce surcharged conditions (and therefore the SSO potential) for
sewers in the vicinity of major waterways.

. Category 2: Other Improvements to Meet the Maximum Flow Depth Criteria.
System improvements that are required to reduce surcharged conditions in areas with
lower risk of contributing to SSOs to receiving waters were grouped into Category 2.

. Category 3: Future Development. System improvements exclusively required to
accommodate future development within the City limits are identified as Category 3
improvements.
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ES.6.2 Existing Versus Future Improvement

An existing deficiency is one where the existing facility’s capacity is insufficient to meet the
planning criteria (e.g., pipeline upgrades required to prevent severe surcharging during the
design wet weather event) for existing users. If a project was proposed to exclusively
correct an existing deficiency, then existing users were assigned 100 percent of the
project’s benefit, and therefore, 100 percent of the costs.

Future growth may trigger the construction of new facilities to support this growth (e.g., new
trunk sewers to serve vacant areas within the City service area). If a specific project is
needed to serve future growth exclusively, the future users were assigned 100 percent of
the future project’s benefit and 100 percent of the costs.

In many cases, such as a proposed relief sewer, projects are needed to mitigate existing
deficiencies and to accommodate future growth. Where a project is needed to mitigate
existing deficiencies and serve future growth, the future user benefit was determined based
on the additional capacity necessary to serve future growth. More information on the
breakdown in cost split between existing and future users and whether a proposed
improvement is intended to correct an existing deficiency, to serve a future user, or both, is
provided in Chapter 7.

ES.6.3 Lift Station Improvements

The City’s lift stations are capable of adequately conveying the existing and future (year
2035) design flow with the largest pump out of service. An exception to this is the Qualil
Hollow Lift Station. However, since the existing and future modeled capacity deficiency for
this lift station was very minor, no lift station improvement projects are recommended.

ES.6.4 Pipeline Improvements

Based on the results of the existing and future system analysis, the following projects are
recommended:

. Existing System Improvements

- Improvement Number P-1 and P-2: In order to mitigate existing capacity
deficiencies in the 12-inch, 16-inch, and 18-inch diameter sewer along the
Laguna/Gravenstein Way from Highway 101 to East Cotati Avenue, and the
existing 10-inch diameter sewer in Old Redwood Highway from Williams Street
to Saint Joseph Way, it is recommended that the City construct a new 15-inch
and 21-inch diameter relief trunk sewer that extends from the intersection of
East Cotati Avenue and Gravenstein Way to the 24-inch diameter interceptor
on Helman Lane at Redwood Drive. This Category 1 improvement not only
mitigates these deficiencies, but it also provides an added layer of redundancy
by constructing a second major sewer crossing under Highway 101.
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- Improvement Number P-3 through P-5: In order to mitigate surcharged
conditions on Sierra Avenue, it is recommended that the City replace the
existing 6-inch and 8-inch diameter sewers on West Sierra Avenue and Olof
Street from west of Cypress Avenue to West Cotati Avenue. The proposed
pipeline diameters are sized for future conditions, and include 12-inch, 10-inch,
and 8-inch diameter sewers. This is a Category 1 improvement.

- Improvement Number P-6 and P-7: To address surcharged conditions on La
Salle Avenue from Lincoln Avenue to Loretto Avenue, it is recommended that
the City install a new 10-inch diameter sewer on La Salle Avenue from Lincoln
Avenue to East Cotati Avenue. In addition, it is recommended that the City
construct a new 8-inch diameter sewer main on Lincoln Avenue. The purpose
of this sewer main is to redirect flows away from the existing 12-inch diameter
main that extends under the Rancho Cotati Shopping Center. This will allow the
12-inch diameter sewer in the parking lot of the Rancho Cotati Shopping Center
to be abandoned in place, and relocated to an alignment in the public right-of-
way (ROW). This is a Category 2 improvement.

. Future System Improvements

- Improvement Number P-8: To prevent future surcharged conditions within the
recommended P-3 through P-5 improvement projects, it is recommended that
the City replace the existing 10-inch diameter sewer on William Street from
West Cotati Avenue to the Old Redwood Highway with a new 12-inch diameter
sewer. This is a Category 3 improvement.

- Improvement Number P-9: Replace the existing 6-inch diameter sewer on Saint
Joseph Way from the Old Redwood Highway to Highway 101 with a new 8-inch
diameter sewer. This Category 3 improvement is required as a result of the
future development related to the Downtown Specific Plan.

ES.7 CAPITAL IMPROVEMENT PLAN

A summary of the capital project costs is presented in Chapter 7 of the Master Plan.
Chapter 7 provides detailed information related to the projects, a description of the project,
identifies facility size, the capital improvement cost, and the probable phase in which the
project would be implemented. The implementation timeframe was based on the priority of
each project to correct existing deficiencies or to serve future users.

The implementation phases are separated into 5-year increments. Each project is itemized
by phase in Chapter 7 and a summary by improvement category and phase is provided in
Table ES.3.
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Table ES.3 Summary of Capital Costs by Improvement Category
Sewer Collection System Master Plan
City of Cotati

Implementation Phase

Improvement 2011-16  2017-21  2022-26 2027 -31 2032-35 Total
Category (&, mill) (& mill) (& mil) (& mill) (& mill) ($ mill)

Category 1 1.39 0.79 0.19 0.00 0.00 2.36
Category 2 0.00 0.20 0.00 0.00 0.00 0.20
Category 3@ 0.00 0.17 0.00 0.13 0.00 0.29
Total 1.39 1.15 0.19 0.13 0.00 2.86
Notes:

1. Category 1 projects are focused on reducing the potential for sanitary sewer
overflows (SSOs) to waters on the United States.

2. Category 2 projects include other existing improvements to meet the maximum flow
depth criteria.

3. Category 3 projects serve future development.

4. Costs are based on ENR CCI 20 City average of 8,998 (February 2011).

A breakdown in existing and future user cost share of the proposed projects by phase is
summarized in Table ES.4. All of the proposed improvements are pipeline improvements
(i.e., no lift station improvements).

Table ES.4  Existing Versus Future User Cost Share
Sewer Collection System Master Plan
City of Cotati

Implementation Phase

Reimbursement 2011-16 2017-21 2022-26 2027 -31 2032 - 36 Total
Category (%, mill) (%, mill.) (%, mill.) ($, mill.) ($, mill.) ($, mill.)

Existing User @ 0.94 0.70 0.12 0.00 0.00 1.76
Future User ® 0.45 0.45 0.06 0.13 0.00 1.10
Total 1.39 1.15 0.19 0.13 0.00 2.86
Notes:

1. Costs are based on ENR CCI 20 City average of 8,998 (February 2011)

2. Projects are funded through user rates.

3. Projects are expected to be funded through sewer development impact fees
collected through new connections.
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Chapter 1
BACKGROUND

1.1 INTRODUCTION

This chapter presents a brief summary of the sewer collection system service area, the
need for this Sewer Collection System Master Plan (Master Plan) and the objectives of the
study. A list of abbreviations is also provided to assist the reader in understanding the
information presented.

1.2 BACKGROUND

The City of Cotati (City) is located in Sonoma County, about 45 miles north of San
Francisco in the 101 corridor between Rohnert Park and Petaluma. Figure 1.1 presents a
location map of the City. Cotati has long been considered the "Hub" of Sonoma County by
virtue of its central location and its distinct and historic hexagonal plaza. The City’'s
residents enjoy the benefits of living in a small city, as well as the cultural advantages of
being located near major urban centers™.

The City owns, maintains, and operates gravity sewer pipelines, sanitary sewer force
mains, and sewer lift stations within its service area. The City collects wastewater from
residential, commercial, institutional, and industrial customers.

1.3 SEWER SERVICE AREA

Figure 1.2 illustrates the City’s current sewer service area. The City manages and
maintains approximately 32 miles of sewer lines spanning 4 to 24-inches in diameter, with
four lift stations and the associated force mains. All wastewater generated within the City
limits is ultimately conveyed through the 24-inch Helman Lane interceptor to the City of
Santa Rosa’s Laguna Wastewater Treatment Plant (WWTP) for treatment.

The City’s zoning designations set the foundation for the land use assumptions in this
Master Plan. Should future planning conditions change from the assumptions stated in this
Master Plan (i.e., accelerated growth, more intense developments, etc.), revisions and
adjustments to the Master Plan recommendations may be necessary.

! http://www.ci.cotati.ca.us/
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1.4  SCOPE AND AUTHORIZATION

The purpose of this Master Plan is to identify capacity deficiencies in the wastewater
collection system, develop feasible alternatives to correct these deficiencies, and plan the
infrastructure that will serve future development. In May 2010, the City approved a
professional service agreement with Carollo Engineers, Inc. (Carollo), formerly Carollo
Engineers, P.C., to prepare this Master Plan for the sewer collection system, which
included the following main tasks:

. Flow monitoring data analysis

. Hydraulic model development

. Collection system capacity analysis

. Capital Improvement Plan (CIP) development

. Master Plan preparation

1.5 REPORT ORGANIZATION

The Master Plan report contains seven chapters, followed by appendices that provide
supporting documentation for the information presented in the report. The chapters are
briefly described below:

Chapter 1 - Background. This chapter presents the need for this Master Plan and the
objectives of the study. Lists of abbreviations and reference materials are also provided to
assist the reader in understanding the information presented.

Chapter 2 - Study Area Description. This chapter presents a description of the study
area, defines the land use classifications, and summarizes the historical population trends.

Chapter 3 - Planning Criteria. This chapter presents the planning criteria for evaluating
the sewer collection system. The planning criteria address the collection system capacity,
gravity sewer slopes, maximum depth of flow within a sewer, average sewer flow
coefficients, and sewer peaking factors.

Chapter 4 - Wastewater Design Flows. This chapter summarizes the flow monitoring
program and presents the calculation of the design flows used to model the existing and
future sewer system.

Chapter 5 - Collection System Facilities and Hydraulic Model. This chapter describes
the development and calibration of the City’s sewer collection system hydraulic model.
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Chapter 6 - Capacity Evaluation and Proposed Improvements. This chapter discusses

the hydraulic evaluation of the collection system and the proposed projects that correct

capacity deficiencies and serve future users.

Chapter 7 - Capital Improvement Plan. This chapter presents the capital improvement

plan, a summary of the capital costs, and assessment of the costs that the City will need to

recover from existing and future users. This chapter is organized to assist the City in

making finance decisions.

1.6

ACKNOWLEDGMENTS

Carollo Engineers wishes to acknowledge and thank Mr. Damien O’Bid, City
Engineer/Director of Public Works; Kevin Fredrickson, Engineering Technician; Allan
Martinoni, Field Maintenance Supervisor; and Marsha Sue Lustig, Assistant to the City
Manager/Acting Community Development Director. Their cooperation and courtesy in

obtaining a variety of necessary information were valuable components in completing and
producing this report.

1.7

ABBREVIATIONS AND DEFINITIONS

To conserve space and to improve readability, the following abbreviations are used in this

report.
AACE
ASCE
ADWF
BWF
Carollo
CCTV
CEQA
CIP
City
d/D
DOF

DWF

Association for the Advancement of Cost Engineering

American Society of Civil Engineers
Average Dry Weather Flow

Base Wastewater Flow

Carollo Engineers, Inc.
Closed-Circuit Television

California Environmental Quality Act
Capital Improvement Plan

City of Cotati

Flow Depth to Pipe Diameter Ratio
California Department of Finance

Dry Weather Flow
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ENR CCI Engineering News Record Construction Cost Index
EPA Environmental Protection Agency

fps Feet Per Second

GIS Geographic Information System

gpd Gallons Per Day

gpd/ac Gallons Per Day Per Acre

gpm Gallons Per Minute

GUI Graphical User Interface

GWDRs General Waste Discharge Requirements Order Number 2006-0003
GWI Groundwater Infiltration

HGL Hydraulic Grade Line

I/ Infiltration/Inflow

Laguna Laguna de Santa Rosa

Master Plan Sewer Collection System Master Plan

mgd Million Gallons Per Day

msl Mean Sea Level

n Manning Friction Coefficient

NOAA National Oceanic and Atmospheric Association
NRCS Natural Resources Conservation Service

PWWF Peak Wet Weather Flow

RDII Rainfall Derived Infiltration and Inflow

ROW Right-of-Way

SCS Soil Conservation Service

SSO Sanitary Sewer Overflow

SWMM Stormwater Management Model

SWRCB State Water Resources Control Board
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TDH Total Dynamic Head

WEF Water Environment Federation
WRCC Western Regional Climate Center
WWF Wet Weather Flow

WWTP Wastewater Treatment Plant

1.8 REFERENCE MATERIAL

The following documents were referenced in the preparation of this Master Plan:

. City of Cotati 2010 Urban Water Management Plan Water Demand Analysis and
Water Conservation Measures Update, Final, Maddaus Water Management,
November 2010.

. City of Cotati Sewer System Master Plan, Final, Winzler & Kelly Consulting
Engineers, April 2002.

. City of Cotati Standard Details and Specifications, Final, September 2007.

. City of Cotati Temporary Flow Study Data and Graphs, Final, Utility Systems,
Science, and Software, May 2010.
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Chapter 2
STUDY AREA DESCRIPTION

This chapter presents a description of the study area, defines the land use classifications,
and summarizes the historical population trends.

21 STUDY AREA

According to City staff, growth within the next 25 years is primarily expected to occur within
the current City limits. Therefore, the study area boundary for this Sewer Collection System
Master Plan (Master Plan) and the current City limits are coterminous and will be used
interchangeably throughout this report. Figure 2.1 shows the study area boundary, which is
roughly bounded by the City of Rohnert Park to the north and east and unincorporated
areas of Sonoma County to the south and west.

2.2 PLANNING PERIOD

The Master Plan study area is intended to include the existing City limits and development
that could occur through the year 2035. Existing and projected populations and land uses
within the study area are discussed in this chapter.

2.3 CLIMATE

The City’s study area is characterized by a Mediterranean-type climate with wet, cold
winters, and warm, dry summers. Approximately 95 percent of the annual rainfall occurs
between November and April, with an average annual rainfall of 24.9 inches®. The study
area elevation ranges from about 93 feet above mean sea level (msl) on the northwest side
of the City, to 272 feet msl on the southwest side of the City.

24 LAND USE

Land use and population information are integral components in determining the amount of
wastewater generation within a City. The type of land use in an area will affect the volume
and character of the wastewater generation. Adequately estimating the generation of
wastewater from various land use types is important in sizing and maintaining effective
sewer system facilities.

! Source: Historical data from Western Regional Climate Center, Petaluma Fire Station 3.
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The City’s current General Plan was adopted in 1998. The City is currently in the process of
updating the General Plan. According to City staff, the land use assumptions that will be
incorporated into the General Plan Update will be based on the City’s current zoning map.
For this reason, the land use assumptions used in this Master Plan are consistent with the
City’s current zoning designations (Figure 2.2).

The City provides sewer collection service to residents, businesses, and other institutions
within the study area. Table 2.1 provides the acreage totals by zoning classification within
the City limits, and a breakdown between developed land and undeveloped lands.

Table 2.1 Study Area Zoning Designations

Sewer Collection System Master Plan

City of Cotati

Area within the Current City Limits®
Total Developed Undeveloped

Zoning Designation (acres) (acres) (acres)
CD - Downtown Commercial 3.31 1.23 2.08
CE - Commercial, East Cotati Corridor 27.90 26.14 1.76
CG - Commercial, Gravenstein Corridor 85.17 25.41 59.76
Cl - Commercial/Industrial District 64.02 19.06 44.96
IG - General Industrial District 53.56 52.23 1.33
NL - Neighborhood, Low Density 231.41 193.51 37.9
NM - Neighborhood, Medium Density 99.98 89.01 10.97
NU - Neighborhood, Urban 34.79 27.80 6.99
OSR - Open Space - Recreation 26.48 25.16 1.32
PF - Public Facility District 15.45 10.71 4.74
RR - Rural Residential 98.63 78.00 20.63
RVL - Residential Very Low Density 117.38 69.86 47.52
SPD - Specific Plan, Downtown 62.30 28.04 34.26
SPSW - Specific Plan, Santero Way 20.55 6.29 14.26
Total 940.94 652.44 288.5
Notes:
1. Area totals exclude roads, highways, waterways, etc.
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The largest zoning category is residential (neighborhood, low density; neighborhood,
medium density; neighborhood, urban; rural residential; and residential very low density),
which accounts for approximately 1,758 acres, or approximately 62 percent of the City limit
acreage, excluding streets, highways, waterways, etc. Commercial and industrial zoning
(downtown commercial; commercial, east Cotati corridor; commercial Gravenstein corridor;
commercial/industrial district; and general industrial district) make up approximately

25 percent of the total. Other land uses such as open space - recreation, public facility
district, and specific plans (specific plan, downtown and specific plan, Santero Way)
account for the remaining 13 percent of the City limits, excluding streets, highways, and
waterways.

As previously noted, the City is not anticipating that it will annex any additional land areas
beyond the current City limits within the planning period of this Master Plan. For this reason,
land use assumptions in this study do not extend beyond the current City limits. As shown
in Table 2.1, there is roughly 290 acres of developable land within the current City limits.
Future wastewater flows in this Master Plan assume that the 290 acres of developable land
within City limits will develop by year 2035.

2.5 HISTORICAL AND FUTURE POPULATION

In order to retain its distinct character, preserve its name, and guide its future growth, Cotati
incorporated in 1963% The City’s roots are steeped in agriculture and music, and its citizens
are proud of the diverse and charming community that has been shaped through its history.

According to California Department of Finance (DOF) population estimates, Between 1970
and 2005, the City’s population grew by roughly 5,816 residents, from 1,368 in 1970, to
7,184 residents in 2005. Over these 35 years, that growth equated to an average annual
rate of approximately 4.9 percent.

Population projections used in this Master Plan are based on forecasts provided in the
City’s Urban Water Management Plan Water Demand Analysis and Water Conservation
Measures Update, dated November 2010 (Maddaus Report). The population forecasts
presented in the Maddaus Report project that the City will reach a population of
approximately 9,889 people by 2035. Table 2.2 and Figure 2.3 summarize the City's
historical and projected population to year 2035.

2 http://www.ci.cotati.ca.us/
FINAL — September 2011 2-5

pw://Carollo/Documents/Client/CA/Cotati/8486A00/Deliverables/SCSMP_Ch02 (FinalA)



http://www.ci.cotati.ca.us/�

Table 2.2 Historical and Projected Population
Sewer Collection System Master Plan
City of Cotati

Year Population @ Year Population @@
1970 1,368 2005 7,184
1975 2,870 2010 7,711
1980 3,346 2015 8,105
1985 4,030 2020 8,518
1990 5,625 2025 8,953
1995 6,332 2030 9,409
2000 6,480 2035 9,889

Notes:

1. Historical population based on California Department of Finance estimates for the

City of Cotati.

2. Population projections provided in the City of Cotati Urban Water Management Plan
Water Demand Analysis and Water Conservation Measures Update, November
2010.
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Chapter 3
PLANNING CRITERIA

The capacity of the City of Cotati's (City) sewer collection system was evaluated based on
the planning criteria defined in this chapter. The criteria include standards from the City’s
Standard Details and Specifications and other planning criteria developed by Carollo based
on engineering judgment and past experience. The planning criteria address the collection
system capacity, gravity sewer slopes, maximum depth of flow within a sewer, average
wastewater flow coefficients, and wastewater peaking factors.

3.1 GRAVITY SEWERS

Capacity analysis of the sewer collection system was performed in accordance with the
criteria established in this chapter. The City’s Standard Details and Specifications stipulate
general policies of the City and outline sewer design criteria. Some of these criteria are
discussed below. If not discussed in this Sewer Collection System Master Plan (Master
Plan), the reader should assume that the design criteria conform to the City’s Standard
Details and Specifications.

Gravity sewer pipe capacities are dependent on many factors, including roughness of the
pipe, the maximum allowable depth of flow, minimum velocity, and slope of pipe.

3.1.1 Manning Coefficient (n)

The Manning coefficient 'n" is a friction coefficient and varies with respect to pipe material,
size of pipe, depth of flow, smoothness of pipe and joints, and extent of root intrusion. For
sewer pipes, the Manning coefficient typically ranges between 0.011 and 0.017, with 0.013
being a representative value used for sewer system master planning.

3.1.2 Flow Depth Criteria (d/D)

The primary criterion used to identify capacity deficient trunk sewers or to size new
improvements is the maximum flow depth to pipe diameter ratio (d/D). The d/D value is
defined as the depth (d) of flow in a pipe during peak flow conditions divided by the pipe’s
diameter (D). The City’s Standard Details and Specifications do not specifically define the
acceptable d/D values for various pipe diameters. Based on Carollo’s experience and
industry standards, the following d/D criteria were established.

3.1.2.1 Flow Depth for Existing Sewers

Maximum flow depth criteria for existing sanitary sewers are established based on a
number of factors, including the acceptable risk tolerance of the utility, funding availability,
local standards and codes, and other factors. Using a conservative d/D ratio when
evaluating existing sewers may lead to unnecessary replacement of existing pipelines.
Conversely, lenient flow depth criteria could increase the risk of sanitary sewer overflows
(SSO0s). Ultimately, the maximum allowable flow depth criteria should be established to be
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as cost effective as possible while at the same time reducing the risk of SSOs to the extent
possible.

For Cotati, it was ultimately decided that during peak wet weather flow (PWWF) (this is
typically the maximum hourly flow in the collection system) water levels would be allowed to
rise to within three feet of the manhole rim (i.e., sewers were allowed to surcharge under
these maximum flow conditions). If the flow depth was greater than the maximum allowed,
then the sewer was deemed deficient and a capital project was proposed to provide greater
flow capacity.

3.1.2.2 Flow Depth for New Sewers

When designing new sewers, it is common practice to adopt variable flow depth criteria for
different pipe sizes. Design d/D ratios typically range from 0.5 to 0.92, with the lower values
used for smaller pipes, which may experience flow peaks greater than design flow or may
experience blockages from debris, paper or rags.

Sewers less than 12-inches in diameter should be designed to flow half full at peak wet
weather flow rates. Sewers 12 to 18-inches in diameter should be designed to flow at two-
thirds depth at peak wet weather flow rate. Sewers larger than 18 inches diameter should
be designed to flow at a d/D of 0.75 at peak flow rate. The maximum allowable d/D ratios
for design flow conditions are summarized in Table 3.1.

Table 3.1 Maximum Flow Depth Criteria
Sewer Collection System Master Plan
City of Cotati

Maximum Flow Depth Criteria for Existing Sewers

Peak Wet Weather Flow: Surcharge to 3’ Below Manhole Rim
Maximum d/D for New Sewers

Pipe Diameter (inches) Maximum d/D Ratio (during Peak Flows)

Less than 12 0.50

12to0 18 0.67

Larger than 18 0.75

3.1.3 Design Velocities and Minimum Slopes

In order to minimize the settlement of sewage solids, sewer velocity should be equal to or
greater than 2 feet per second (fps), based on roughness coefficient of 0.013. At this
velocity, the sewer flow will typically provide self-cleaning of the pipe. Table 3.2 lists the
recommended minimum slopes and their corresponding maximum flows when the pipe is
flowing at its maximum d/D ratio. The recommended minimum slopes presented in Table
3.2 are consistent with those presented in the City’'s Standard Details and Specifications.
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Table 3.2 Minimum Slope for New Sewer Pipes
Sewer Collection System Master Plan
City of Cotati

Calculated Flow at Maximum d/D@®

Pipe Diameter Minimum Slope®®
(inches) (feet/feet) d/D Maximum Flow (mgd)
8 0.005% 0.50 0.276
10 0.0025 0.50 0.353
12 0.0019 0.67 0.796
15 0.0014 0.67 1.243
18 0.0011 0.67 1.791
21 0.0009 0.75 2.835
24 0.0008 0.75 3.703
27 0.0007 0.75 4.687
30 0.0006 0.75 5.786
Notes:
1. Recommended minimum slope for flows at a velocity greater than or equal to 2
feet/second.

2. Manning’s n =0.013

3. Calculated flow is determined using the minimum slope and the maximum allowable
d/D presented in Table 3.1.

4. The City’s Standard Details and Specifications specify a minimum slope for 8-inch
sewer mains of 0.5%, which is slightly greater than required to maintain a minimum
velocity of 2 fps with a d/D of 0.5.

3.1.4 Changes in Pipe Size

In accordance with the City’s Standard Details and Specifications, when a smaller sewer
joins a large one, the inlet crown should be at least as high as the outlet crown.

3.2 LIFT STATIONS AND FORCE MAINS

Standard industry practice is to require that sewage lift stations have sufficient firm capacity
(capacity with the largest pump out of service) to pump the design flow.

Force main piping should be sized to provide a minimum velocity of 3 fps at the design flow
rate of the lift station and no more than 8 fps. For the determination of head loss, the Hazen
Williams Equation was used with a C factor of 120. These factors are typical for sewer
system master planning purposes.
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Chapter 5
COLLECTION SYSTEM FACILITIES AND HYDRAULIC MODEL

This chapter describes the development and calibration of the City of Cotati (City) sewer
collection system hydraulic model.

5.1 SEWER SERVICE AREA OVERVIEW

The City’s sanitary sewer collection system consists of approximately 32 miles of active
sewer pipelines ranging in size from 4-inches to 24-inches in diameter, with four sewer lift
stations and the associated force mains. All wastewater generated within the City limits is
ultimately conveyed through a 24-inch interceptor to the City of Santa Rosa’s Laguna
Wastewater Treatment Plant (WWTP). Figure 5.1 shows the existing sewer collection
system, including sewer diameters and lift station locations. More detail on the City’s trunk
sewers is provided below. Table 5.1 presents a summary by diameter of the known sewers
in the collection system.

Table 5.1 Sewer Collection System Pipeline Summary
Sewer Collection System Master Plan
City of Cotati
Diameter Length Diameter Length
(inch) (feet) (inch) (feet)

4 196 12 6,013
6 92,979 16 1,790
8 35,519 18 1,247
10 9,558 24 22,539
Total 169,888

5.2 MODELED SEWER COLLECTION SYSTEM

It is common practice in sewer system master planning to exclude small diameter sewers
(typically 8-inches in diameter and smaller) when developing a hydraulic computer model of
a particular sewer collection system. This process, referred to as “skeletonizing,” reduces
the complexity of the hydraulic model, data input requirements, file size, and model run
times. Due to the relatively small size of the City’s sewer collection system, however, it was
possible to include all sewer mains in the City’s sewer collection system in the model.
Therefore, the modeled sewer system consists of the entire 32 miles of active sewer
pipelines, as well as each of the City’'s four sewer lift stations. Sewer laterals are not
included in the hydraulic model.

FINAL — September 2011 5-1

pw://Carollo/Documents/Client/CA/Cotati/8486A00/Deliverables/SCSMP_Ch05 (FinalA)






5.2.1 Major Interceptors and Sewer Basins

For the purposes of this Sewer Collection System Master Plan (Master Plan), the City's
sewer collection system has been divided into seven distinct tributary areas, referred to
“sewer basins” in this Master Plan, corresponding to the flow monitoring locations
discussed in Chapter 3. The existing sewer basins are delineated on Figure 5.2. The major
sanitary sewer system facilities are highlighted in Figure 5.3.

5.2.1.1 Helman Lane Sanitary Sewer Interceptor

The Helman Lane Sanitary Sewer Interceptor is the main artery of the City’s sewer
collection system. All wastewater flow generated within the City is ultimately conveyed
through this 24-inch diameter interceptor, which flows in a northwesterly direction from
Highway 101 along Helman Lane and Laguna de Santa Rosa (Laguna) to the Laguna
WWTP.

5.2.1.2 Basin 1

Basin 1 services primarily commercial/industrial land use areas north of Helman Lane and
west of Highway 101, as well as a small pocket of residential land use southwest of Helman
Lane. The major facilities within Basin 1 include a portion of the Helman Lane Sanitary
Sewer Interceptor, a 10-inch diameter trunk sewer that extends from the City limits south to
Helman Lane, and the Redwood Drive Lift Station and its associated 6-inch diameter force
main. The Redwood Drive Lift Station was constructed to redirect flows from the 10-inch
diameter trunk sewer to the Helman Lane Sanitary Sewer Interceptor. Previously, flows
from the 10-inch diameter trunk were conveyed through the City of Rohnert Park’s sewer
collection system.

5.2.1.3 Basin 2

Basin 2 services a mixture of commercial and residential land use areas east of Highway
101 in the north-central area of the City. The major facilities within Basin 2 include a 16-
and 18-inch diameter trunk sewer that extends from Highway 101 southeast along the
Laguna to Gravenstein Way, where it extends southwest to the Old Redwood Highway.

5.2.1.4 Basin 3

Basin 3 services a large area consisting of residential, commercial, and open space land
use areas in the southeast area of the City. The major facilities within Basin 3 include a 12-
inch diameter trunk sewer that extends from Gravenstein Way southeast along the Laguna
to East Cotati Avenue and then northeast to Lancaster Drive, and a 12-inch diameter trunk
sewer that extends southeast from East Cotati Avenue through a shopping center to Lincoln
Avenue. In addition, Basin 3 includes the New Century Park Lift Station and force main.
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5.2.1.5 Basin4

Basin 4 services a residential land use located west of Highway 101 and south of Highway
116. There are no major trunk sewers (10-inches or larger) in Basin 4.

5.2.1.6 Basinb

Basin 5 services a large area generally bounded by the Old Redwood Highway to the east,
Highway 101 to the west, and the City limits to the south. Land use designations within
Basin 5 include residential, commercial, public, and open space areas. The major facilities
within Basin 5 include a 10-inch diameter trunk sewer that extends from the 8-inch diameter
sewer main along the Old Redwood Highway to William Street and then southwest to West
Cotati Avenue. In addition, the Quail Hollow Lift Station and force main are located within
Basin 5.

5.2.1.7 Basin 6

Basin 6 services commercial, residential, open space, and public land use areas located in
the central portion of the City. While there are no major trunk sewers (10-inches or larger)
located within Basin 6, the Benson Lane Lift Station and force main are located within Basin
6.

5.2.1.8 Basin 7

Basin 7 services primarily commercial and residential land use areas located in the western
area of the City in the vicinity of Highway 116. The major facilities within Basin 7 include a
10-inch diameter trunk sewer that extends from Highway 101 west along Highway 116 to
the City limits.

5.2.2 Lift Stations

There are four lift/pump stations in the collection system, all of which were included in the
hydraulic model. The locations of each lift station are shown on Figure 5.1. A schematic
representation of the City’s lift stations is provided in Figure 5.4 for reference. Table 5.2
summarizes the available data for lift stations™.

53 SEWER SYSTEM HYDRAULIC MODEL

A sewer collection system model is a simplified representation of the real sewer system.
Sewer system models can assess the conveyance capacity for a collection system. Also,
sewer system models can perform “what if” scenarios to assess the impacts of future
developments and land use changes.

! Source: City of Cotati 2002 Sanitary Sewer System Master Plan (Winzler & Kelly Consulting
Engineers)
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Table 5.2 Lift Station Summary
Sewer Collection System Master Plan
City of Cotati

Pump Capacity(l)

Lift Station Pump  Capacity TDH
Name Location Pump Details®” No. (gpm) (ft)
Benson Lane Benson Lane, west  Two Flygt 3102, 3.2 hp 1 130 21
Lift Station of the Laguna submersible, 1750 rpm 5 130 21
New Century Eagle Dr between Two Flygt 3085, 3.2 hp 1 280 24
Park Lift Station  Lark Dr & Flamingo submersible, 1750 rpm 5 280 24
Quail Hollow Lift  Myrtle Ave Two Flygt 3085, 3.2 hp 1 120 27
Station between Keppel &  submersible, 1750 rpm 5 120 27
Hahn Way

Redwood Drive  Redwood Dr, south Two Flygt 3102, 5 hp 1 250 34
Lift Station of Copeland Creek  submersible, 1715 rpm 5 250 34
Notes:

1. Source: Table 2-1 of the City of Cotati 2002 Sanitary Sewer System Master Plan (Winzler &
Kelly Consulting Engineers)

This section summarizes the process used to develop the City's hydraulic computer model
of the sewer system, including a summary of the previous model, modeling software
selection, the hydraulic model elements, and the model creation process.

5.3.1 Previous Hydraulic Computer Model

The City’s previous sewer system hydraulic model was developed using the HYDRA®
Version 6 hydraulic modeling software package, developed by Pizer Incorporated. The
hydraulic model contained the physical attributes of the collection system facilities (e.g.,
pipe size, inverts, manhole rim elevations, etc.), base wastewater flows, and infiltration and
inflow (I/1) flows. It should be noted that while the physical attributes of the City’s previous
hydraulic model were used in the development of the updated hydraulic model for this
project, the base wastewater and I/l flows are outdated. For this reason, base wastewater
and I/l flows were reallocated during the development and calibration of the updated
hydraulic model.

5.3.2 Selected Hydraulic Model

There is an abundance of sewer analysis software in the marketplace today, with a variety
of features and capabilities. The selection of a particular model generally depends on user
preferences, software costs, and the complexity of the sewer system.

It was agreed that H,OMAP SWMM®, by MWH Soft®, would be used to assemble the
City’s hydraulic model. H,OMAP SWMM® is a fully dynamic, stand alone, wastewater and
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storm water modeling software application. The hydraulic modeling engine for the H,OMAP
SWMM® software package uses the Environmental Protection Agency’s (EPA) Storm
Water Management Model (SWMM), which is widely used throughout the world for
planning, analysis, and design related to stormwater runoff, combined sewers, sanitary
sewers, and other drainage systems. The advantage of the H,OMAP SWMM® package
over the SWMM software is that it offers an enhanced graphical user interface (GUI) and a
variety of additional features and functionality.

Version 9.0 of H,OMAP SWMM® was used to assemble the hydraulic model.

5.3.3 Elements of the Hydraulic Model

The following provides a brief overview of the various elements of the hydraulic model and
the required input parameters associated with each:

. Junctions. Sewer manholes, cleanouts, as well as other locations where pipe sizes
change or where pipelines intersect are represented by junctions in the hydraulic
model. Required inputs for junctions include rim elevation, invert elevation, and
surcharge depth (used to represent pressurized systems).

. Pipes. Gravity sewers and force mains are represented as pipes in the hydraulic
model. Input parameters for pipes include length, friction factor (e.g., Manning'’s n for
gravity mains, Hazen Williams C for force mains), invert elevations, diameter, and
whether or not the pipe is a force main.

. Storage Nodes. For sewer system modeling, storage nodes typically are used to
represent lift station wet wells (although other storage basins, etc. can be modeled as
storage nodes). Input parameters for storage nodes include invert elevation, wet well
depth, and wet well cross section.

. Pumps. Pumps are included in the hydraulic model as links. Input parameters for
pumps include pump curves and operational controls.

. Outfalls. Outfalls represent areas where flow leaves the system. For sewer system
modeling, an outfall typically represents the connection to the influent pump station at
aWWTP.

. Rain Gauges. Rain gauges are input into the hydraulic model to simulate historical or
theoretical hourly rainfall events.

. Inflows. The following are the three types of inflow sources that can be injected into
individual model junctions (and storage nodes):

- External: External inflows can represent any number of flows into the collection
system, such as metered flow data or groundwater inflow. External inflows are
applied to a specific model junction by applying a baseline flow value and a
pattern that varies the flow by hour, day, or month of the year.
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- Dry Weather: Dry weather inflows simulate base sanitary wastewater flows and
represent the average flow. The dry weather flows can be multiplied by up to
four patterns that vary the flow by month, day, hour, and day of the week (e.g.,
weekday or weekend). The dry weather diurnal patterns are adjusted during the
dry weather calibration process.

- RDII: Rainfall Derived Infiltration and Inflows (RDII) are applied in the model by
assigning a unit hydrograph and a corresponding tributary area to a given
junction. The unit hydrographs consists of several parameters that are used to
adjust the volume of RDII that enters the system at a given location. These
parameters are adjusted during the wet weather calibration process.

5.3.4 Quantifying Wastewater Flow

Determining the quantity of wastewater flow generated by a City and loaded into a hydraulic
model is typically based on land use designations, flow coefficients, and land use area. The
land use type will affect the volume and diurnal flow pattern of wastewater being generated
from the study area. Adequately estimating this volume of wastewater is an important
process in maintaining and sizing sewer system facilities, both for present and future
conditions.

The City’s zoning map, wastewater flow coefficients discussed in Chapter 4, and customer
billing records were the basis for estimating wastewater loads input into the hydraulic
model. The water billing records were used to allocated wastewater flows into the existing
system model, while the wastewater generation coefficients were used to generate
wastewater flows for future developments. The flow coefficients and billing records provided
a means to transform a specific land use category into an average dry weather flow. The
loads were calculated in the geographic information systems (GIS) software program by
multiplying the flow coefficient by the land use acreage. The model’s load allocation
assigned the calculated average dry weather flow to an appropriate sewer basin and
corresponding node in the sewer system model.

5.3.5 Sewer Tributary Areas (Existing and Future)

The City’s sewer service area was divided into sewer basins. Each of these sewer basins
was further broken down into sewer “sub-basins” to facilitate the assignment of wastewater
flow to appropriate sewers. A sub-basin is a geographic area within the sewer system
where wastewater generated in the area will be injected into a single node in the model.
Usually a sub-basin will encompass a particular subdivision or grouping of lots.

Figure 5.2 shows the sewer basins for the existing collection system. The tributaries
represent the assembly of smaller sub-basins into larger sewer basins. As vacant lands
within the City limits develop, they will be connected to the wastewater collection system.
Figure 5.5 shows the anticipated future sewer basin boundaries at full build out of the City
limits.

FINAL — September 2011 5-10

pw://Carollo/Documents/Client/CA/Cotati/8486A00/Deliverables/SCSMP_Ch05 (FinalA)






5.3.6 Hydraulic Model Construction

The City’s hydraulic model combines information on the physical and operational
characteristics of the wastewater collection system, and performs calculations to solve a
series of mathematical equations to simulate flows in pipes.

The model creation process consisted of five steps, as described below:

. Step 1 - The hydraulic model elements from the City’s previous hydraulic model
(developed in HYDRA®) were exported into GIS format. In addition, the Helman Lane
Sanitary Sewer Interceptor was digitized into the GIS database?;

. Step 2 - The GIS data was reviewed and formatted to allow easy import into the
H,OMAP SWMM modeling platform;

. Step 3 - The collection system pipeline and facility data were imported into the
modeling software and verified. Certain physical and operational data for the City’s
wastewater collection facilities was not available from the GIS data. This type of data,
such as wet well dimensions, pump controls, and pump curves, were input manually
into the model based on information provided in the City’s 2002 Sanitary Sewer
System Master Plan and as-built drawings provided by City staff.

Once all the relevant data was input into the hydraulic model, the model was
reviewed to verify that the model data was input correctly and that the flow direction
and size of the modeled pipelines were logical. Additionally, the modeled lift stations
were also checked to verify that they operated correctly.

. Step 4 - The existing dry weather wastewater flows were allocated to the model
junctions using the City’s water billing records. These flows were scaled up or down
to match the dry weather flows recorded during the flow monitoring period (see
Chapter 4).

. Step 5 - The hydraulic model contains certain run parameters that need to be set by
the user at the beginning of the project. These include run dates, time steps, reporting
parameters, output units, and flow routing method. Once the run parameters were
established, the model was debugged to ensure that it ran without errors or warnings.

54 HYDRAULIC MODEL CALIBRATION

Model calibration is a crucial component of the hydraulic modeling effort. Calibrating the
model to match data collected during the flow monitoring program ensures the most
accurate results possible. The calibration process consists of calibrating to both dry and wet
weather conditions.

>The City’s previous model did not include the Helman Lane Sanitary Sewer Interceptor.
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For this project, both dry and wet weather flow monitoring were conducted. Dry weather
flow (DWF) calibration ensures an accurate depiction of base wastewater flow generated
within the study area. The wet weather flow (WWF) calibration consists of calibrating the
hydraulic model to a specific storm event or events to accurately simulate the peak and
volume of infiltration/inflow (I/) into the sewer system. The amount of I/l is essentially the
difference between the WWF and DWF components.

5.4.1 Dry Weather Flow Calibration

The DWF calibration consists of several elements: 1) dividing the sewer system into areas
tributary to each of the flow meter stations; 2) defining the flow volumes within each area;
and 3) creating diurnal patterns to match the temporal distribution of flow. The diurnal curve
is a pattern of hourly multipliers that are applied to the baseflow to simulate the variation in
flow that occurs throughout the day.

The first step in the calibration process was to divide the City service area into flow meter
tributary areas. Seven tributary areas (sewer basins) were created, one for each flow meter.
The next step was to define the flow volumes within each area, which was accomplished in
the flow-loading step discussed in Section 5.3.6. Two diurnal curves based on the flow
monitoring data were created for nodes tributary to a specific flow meter, one representing
weekday flows and the other representing weekend flows. Figure 5.6 displays the weekday
and weekend diurnal curves for the area tributary to Meter 4. Similar diurnal curves were
developed for each of the meters and its tributary area. These additional curves are
available in Appendix B.

The calibration process compared the meter data with the model output. Comparisons were
made for minimum, maximum, and average flows as well as the temporal distribution of
flow. Table 5.3 summarizes the DWF calibration using minimum, maximum, and average
flow results.

It is industry standard practice to consider a hydraulic model to be satisfactorily calibrated
when the model simulated values are within £10-percent of the field measured data. All of
the meter sites were within 10-percent of the field measured data for the daily average,
minimum, and maximum flows, except for meter 5, which was 14-percent off the daily
minimum flow. However, the difference in flow between the minimum simulated and field
measured flow was insignificant (0.008 mgd). Therefore, the flow calibration for Meter 5
was considered acceptable.

A sample of the DWF calibration for Meter 4 is presented in Figure 5.7. This figure shows
the measured flow at the meter versus the model predicted flows for both weekday and
weekend periods. The remaining DWF calibration plots are provided in Appendix B. As
shown in Appendix B and Figure 5.7, the model showed good correlation between the
measured flow and simulated flow for all sites.
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Table 5.3 Dry Weather Flow Calibration Summary
Sewer Collection System Master Plan
City of Cotati
Metered DWF®@ Modeled Simulated DWF Percent Difference®
Meter | Average Maximum  Minimum Average  Maximum  Minimum Average Maximum  Minimum
Site (mgd) (mgd) (mgd) (mgd) (mgd) (mgd) (%) (%) (%)
1 0.585 0.861 0.263 0.599 0.938 0.265 2.4% 8.9% 1.0%
2 0.558 0.799 0.247 0.538 0.848 0.236 -3.5% 6.1% -4.7%
3 0.174 0.302 0.066 0.169 0.306 0.064 -2.9% 1.2% -3.4%
4 0.030 0.045 0.015 0.030 0.044 0.015 0.0% -3.1% 0.9%
5 0.161 0.252 0.062 0.161 0.247 0.054 0.4% -2.2% -14.3%
6 0.051 0.117 0.020 0.050 0.116 0.020 -1.4% -0.8% 1.0%
7 0.036 0.043 0.029 0.036 0.042 0.030 -0.1% -2.9% 3.8%
Notes:

1. Source: City of Cotati Flow Monitoring Report

2. Average flow calculated from weekday/weekend dry weather flow monitoring data. Maximum and minimum values are
hourly averages, and correspond to either weekday or weekend flows, depending on the meter site.
3. Percent difference between meter collected and model derived results.







5.4.2 Wet Weather Flow Calibration

The WWF calibration enables the hydraulic model to accurately simulate I/l entering a
sewer system during a large storm. WWF calibration consists of two steps: 1) determining a
rainfall event that characterizes the most significant impact on the sewer system facilities,
preferably during wet antecedent soil moisture conditions; and 2) creating a database of I/l
parameters for this rainfall event.

For the WWF calibration, two storm events were used, as should be used for any WWF
calibration effort. For example, model parameters for I/l are adjusted for one event so that
projected flows align with measured flows. These same parameters are then used to project
flows for a second measured event. If both events provide an accurate and precise
estimate of the independent measured flow events, the model is calibrated.

The March 31 - April 1, and the April 11 - 13, 2010 rainfall events were used to characterize
the system’s response to wet weather events. The hydraulic model was calibrated to the
rainfall events that occurred during these time periods. These two events were chosen as
they had the highest total rainfall volume of the four rainfall events that were captured
during the flow monitoring program. In addition, the model was checked against rainfall
events that occurred in the City in January 2010.

The wet weather calibration process involves creating custom unit hydrographs for each
flow meter tributary using the “RTK Method.” The RDII unit hydrograph is the summation of
three separate triangular hydrographs (short-term, medium-term, and long-term), which are
each defined by three parameters: R, T, and K. R represents the fraction of the rainfall over
the watershed that enters the sanitary sewer system; T represents the time to peak; and K
represents the ratio of the time to recession to the time to peak. Therefore, there are a total
of nine variables for each RDII unit hydrograph. Figure 5.8 shows an example RDII
hydrograph.

The hydrographs utilize the R-Values (percent of rainfall that enters collection system)
calculated for each basin to simulate I/l. The R-Values are input into the model and the
parameters are adjusted until the peak I/l rate measured during the flow monitoring
program are simulated for each of the series of rainfall events. Figure 5.9 illustrates the
results for the wet weather calibration for Meter 6 for the April 11 - 13, 2010 event. The
remaining WWEF calibration plots are provided in Appendix C. As shown in Appendix C and
Figure 5.9, the model showed good correlation between the measured flow and simulated
flow for all sites.

Similar to the DWF calibration plots, the hydraulic model is considered to be calibrated
when the model simulated results are within 10 percent of the field measured results.
Comparisons were made for maximum and average flows as well as the temporal
distribution of flow. Table 5.4 summarizes the WWF calibration using maximum and
average flow results. As shown in Table 5.4, all of the meter sites were within 10-percent of
the field measured data for the daily average and maximum flows.
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Table 5.4 Wet Weather Flow Calibration Summary
Sewer Collection System Master Plan
City of Cotati
Field Measured Flow®® Model Simulated Flow® Percent Difference®
Meter Average Peak Average Peak Average Peak
Site Wet Weather Event (mgd) (mgd) (mgd) (mgd) (%) (%)
1 April 11 - 13, 2010 0.858 1.390 0.859 1.478 0% 6%
March 31 - April 1, 2010 0.683 1.034 0.697 1.090 2% 5%
2 April 11 - 13, 2010 0.747 1.265 0.772 1.315 3% 4%
March 31 - April 1, 2010 0.632 0.913 0.624 0.978 -1% 7%
3 April 11 - 13, 2010 0.223 0.382 0.225 0.358 1% -6%
March 31 - April 1, 2010 0.183 0.309 0.187 0.337 2% 9%
4 April 11 - 13, 2010 0.064 0.102 0.062 0.098 -3% -4%
March 31 - April 1, 2010 0.047 0.079 0.046 0.074 -3% -7%
5 April 11 - 13, 2010 0.261 0.514 0.251 0.466 -4% -9%
March 31 - April 1, 2010 0.194 0.300 0.181 0.320 -6% 7%
6 April 11 - 13, 2010 0.096 0.228 0.097 0.218 1% -4%
March 31 - April 1, 2010 0.070 0.152 0.070 0.147 0% -4%
7 April 11 - 13, 2010 0.059 0.129 0.056 0.116 -4% -10%
March 31 - April 1, 2010 0.047 0.089 0.048 0.091 1% 3%
Notes:

1. Source: City of Cotati Flow Monitoring Report
2. Average flows are measured over the duration of the storm event. Peak flows represent hourly average peak flows.
3. Percent difference between meter collected and model derived results.




The City conducted the temporary flow monitoring period during the months of March, April,
and May 2010. These months are not ideal for conducting wet weather flow monitoring,
because the ground tends to be less saturated in the spring than in the winter months of
December, January, and February. However, the City does have hourly flow data during
these months at the City’s permanent flow meter near the Laguna WWTP. Examination of
the 2010 flow data at the permanent flow meter indicated that during the period of January
19 - 24, 2010, the City experienced a significant increase in wastewater flow that is
attributable to I/I. During that period, roughly 4.1 inches of rain fell in the City, with 1.9
inches falling on January 20, 2010.

As a check of the RDII parameters generated during the wet weather calibration, the model
was run for the January 19 - 24, 2010 wet weather event. By performing the model runs, it
was found that using the RDII parameters generated for the spring time storms (March and
April, 2010) underestimated the long term infiltration response in the collection system
during the winter months when ground saturation is high. In addition, it is suspected that
flows in the waterways throughout Cotati may have a significant impact on the amount of
RDII that enters the collection system, and that flows in the waterways throughout Cotati
were likely significantly higher in January than in March or April. To account for this
difference, the RDII parameters for sewer trunks within a close proximity (roughly 300 feet)
to the waterways in the City were adjusted to account for groundwater flows. The resulting
simulated flows at the Laguna WWTP flow meter are shown on Figure 5.10. The model was
then run a second time for the March and April storm events to confirm that it simulates an
accurate RDII response for both spring and winter events. The results summarized in Table
5.3 were generated after the RDII parameters were adjusted for the January rainfall events
to account for both spring and winter events, and the correlation between the field
measured and model simulated flows is good.

To simulate the peak wet weather flow (PWWF) condition in the hydraulic model, a 10-year,
24-hour design storm was routed through the hydraulic model using the adjusted RDII
parameters to simulate peak flows during the design storm event.
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Chapter 6
CAPACITY EVALUATION AND PROPOSED IMPROVEMENTS

This chapter discusses the hydraulic evaluation of the sewer collection system and the
proposed projects that correct capacity deficiencies and serve future users.

6.1 CAPACITY ANALYSIS

Following the dry and wet weather flow calibration (Chapter 5), a capacity analysis of the
existing and future collection system was performed. The capacity analysis entailed
identifying areas in the sewer system where flow restrictions occur or where pipe capacity is
insufficient to convey design flows. Sewers that lack sufficient capacity to convey design
flows create bottlenecks in the collection system that can potentially cause sanitary sewer
overflows (SSOs). The sewer system was evaluated based on planning criteria presented
in Chapter 3.

This section discusses the locations of existing and future hydraulic deficiencies resulting
from flows exceeding the maximum flow depth criteria.

6.1.1 Existing System

For the existing sewer collection system, the design flow was routed through the hydraulic
model. In accordance with the established flow depth criteria for existing sewers, manholes
where the hydraulic grade line (HGL) encroached within three feet of the manhole rim were
identified. Pipelines where the maximum HGL encroached within three feet of the manhole
rim are identified in blue on Figure 6.1.

Note that the pipelines with an HGL that encroached within three feet of the manhole rim
are not necessarily capacity deficiencies. In many cases, a surcharged condition within a
given pipeline segment is due to backwater effects created by a downstream bottleneck.
For this reason, the hydraulic model was analyzed to identify the pipeline segments that are
the cause of the surcharged conditions. The location of the capacity deficient pipelines
under existing design flow conditions are shown on Figure 6.1 in red. Hydraulic profiles
from the hydraulic model of the deficient pipeline segments are provided in Appendix D.

6.1.2 Future System

Following the completion of the existing system analysis, improvement projects were
identified in order to mitigate existing system pipeline capacity deficiencies. The
recommended improvement projects are discussed in Section 6.3. In accordance with the
established planning criteria, new sewer pipelines were sized such that the maximum flow
depth to pipe diameter ratio (d/D) did not exceed the values summarized in Chapter 3. In
other words, flows in recommended improvements were not allowed to surcharge.
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The future system analysis was performed in a manner similar to the existing system
analysis. The purpose of the future system evaluation is to verify that the existing system
improvements were appropriately sized to convey build out design flows, and to identify the
locations of sewers that are adequately sized to convey existing design flows, but cannot
convey future design flows. These pipelines are identified as future system deficiencies (in
green) on Figure 6.1.

6.2 LIFT STATION ANALYSIS

In accordance with the established planning criteria, the City’s existing lift stations were
evaluated to determine if each lift station has available capacity to convey existing and
future design flow. Lift stations with a design flow above the existing firm capacity were
flagged as deficient. Table 6.1 summarizes the results of the lift station evaluation.

6.2.1 Existing System

As shown in Table 6.1, the City’s lift stations are adequately sized to convey the existing
design flow. The Quail Hollow Lift Station has an existing capacity deficiency of 16 gallons
per minute (gpm), but since the capacity deficiency is very minor (less than 25,000 gallons
per day [gpd]), an improvement project for the Quail Hollow Lift Station is not
recommended. However, if changes are proposed to the area served by the Quail Hollow
Lift Station, it is recommended that an evaluation be conducted to determine if upgrades
would be needed to serve future growth.

6.2.2 Future System

Similar to the existing system analysis, the City’s lift stations are adequately sized to meet
year 2035 design flow conditions. As noted in Table 6.1, the Quail Hollow Lift Station was
found to have a future capacity deficiency of 18 gpm. Because the deficiency is minor, a
capacity improvement is not recommended at this time.

6.3 COLLECTION SYSTEM IMPROVEMENTS

Figure 6.2 illustrates the improvements recommended to mitigate capacity deficiencies in
the existing sewer collection system and improvements to accommodate future growth as
identified by the hydraulic analysis. Detail maps for some of the proposed improvements
are provided in Figure 6.3 for clarity. The improvements are summarized in Table 6.2 with a
cross-referenced number system. The columns used in Table 6.2 refer to the following:

. Figure Number: Assigned number that corresponds to the Proposed Improvements
Table. This is an alphanumeric number that starts with one letter indicating the type of
improvement P= Pipe, LS = Lift Station and continues with a number.

. Type of improvement: Pipelines, lift stations, force mains, and jacked steel casings.
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Table 6.1 Lift Station Evaluation
Sewer Collection System Master Plan
City of Cotati
Lift Station Information®™® Firm Capacity vs. Existing PWWF| Firm Capacity vs. Future PWWF®
Available Available
Pump Total Firm Existing Capacity Firm Build Out  Capacity Firm
Pump Capacity Capacity Capacity | PWWF Deficiency Capacity PWWF  Deficiency Capacity
Lift Station | No. ~ (gpm)  (gpm)  (gpm) | (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)
Benson Lane 1 130 260 130 21 0 109 21 0 109
Lift Station
2 130
New Century 1 280 560 280 248 0 32 265 0 15
Park Lift
Station 2 280
Quail Hollow 1 120 240 120 136 16 0 138 18 0
Lift Station
2 120
Redwood 1 250 500 250 112 0 138 122 0 128
Drive Lift
Station 2 250
Notes:

1. Source: Table 2-1 of the City of Cotati 2002 Sanitary Sewer System Master Plan (Winzer & Kelly Consulting Engineers).
2. Firm Capacity is the total lift station capacity with the largest pump out of service.
3. Build out is defined as year 2035 in this master plan.



















. Street Description: Street in which the improvement is proposed.
. Limits: Description of the beginning and end of a proposed pipeline project.

. Ex. Size/Diameter: This is the size of the existing pipeline/facility. It represents the
diameter of the existing pipelines (in inches), and the total capacity of lift stations (in
mgd).

. New Size/Diameter: This is the size of the proposed improvement. It represents the
diameter of the proposed pipelines (in inches), and the total capacity of lift stations (in
mgd).

. Additionally, for jacked steel casings, the size of the casing as well as the carrier pipe
are indicated (in inches).

. Length: Estimated length of the proposed improvement (in feet). It should be noted
that the length estimates do not account for re-routing the alignment to avoid
unknown conditions.

6.3.1 Project Categories

The proposed projects provide the City with a list of improvements that will correct capacity
deficiencies in the collection system that occur during peak wet weather flow conditions.
When fully implemented, the capital projects will correct flow restrictions within the
collection system to accommodate existing and future users while meeting the planning
criteria.

Each improvement project listed in Table 6.2 was grouped into one of three different
categories, based on the type of deficiency that is meant to be addressed by the
improvement. The three categories are discussed below:

. Category 1: Reducing the potential for Sanitary Sewer Overflows (SSOs) to
Waters on the United States. In 2006, the State Water Resources Control Board
(SWRCB) adopted Statewide General Waste Discharge Requirements Order Number
2006-0003 (GWDRs). The focus of the GWDRs is to reduce the occurrence and
extent of SSOs throughout the State of California, with particular emphasis given
towards reducing SSOs that enter receiving waters of the United States. For this
reason, the proposed improvements were analyzed to establish which improvements
are required to reduce surcharged conditions (and therefore the SSO potential) for
sewers in the vicinity of major waterways.

. Category 2: Other Improvements to Meet the Maximum Flow Depth Criteria.
System improvements that are required to reduce surcharged conditions in areas with
lower risk of contributing to SSOs to receiving waters were grouped into Category 2.

. Category 3: Future Development. System improvements exclusively required to
accommodate future development within the City limits are identified in Table 6.2 as
Category 3 improvements.

FINAL — September 2011 6-10

pw://Carollo/Documents/Client/CA/Cotati/8486A00/Deliverables/SCSMP_Ch06 (FinalA)



6.3.2 Existing Versus Future Improvement

An existing deficiency is one where the existing facility’s capacity is insufficient to meet the
planning criteria (e.g., pipeline upgrades required to prevent severe surcharging during the
design wet weather event) for existing users. If a project was proposed to exclusively
correct an existing deficiency, then existing users were assigned 100 percent of the
project’s benefit, and therefore, 100 percent of the costs.

Future growth may trigger the construction of new facilities to support this growth (e.g., new
trunk sewers to serve vacant areas within the City service area). If a specific project is
needed to serve future growth exclusively, the future users were assigned 100 percent of
the future project’s benefit and 100 percent of the costs.

In many cases, such as a proposed relief sewer, projects are needed to mitigate existing
deficiencies and to accommodate future growth. Where a project is needed to mitigate
existing deficiencies and serve future growth, the future user benefit was determined based
on the additional capacity necessary to serve future growth. More information on the
breakdown in cost split between existing and future users and whether a proposed
improvement is intended to correct an existing deficiency, to serve a future user, or both is
provided in Chapter 7.

6.3.3 Lift Station Improvements

As discussed in Section 6.2, the City’s lift stations are capable of adequately conveying the
existing and future (year 2035) design flow with the largest pump out of service. An
exception to this is the Quail Hollow Lift Station. Since the existing and future modeled
capacity deficiency for this lift station was very minor, no lift station improvement projects
are recommended.

6.3.4 Pipeline Improvements

The proposed pipeline improvements that will serve future users are sized for build out
conditions. As the City continues to grow, it is recommended that the capital projects
proposed in this Master Plan be constructed so that the facilities have sufficient capacity for
build out conditions.

When an increase to capacity is required, existing sewers can be upgraded or a parallel or
relief sewer can be constructed. For the purposes of this Master Plan, unless otherwise
stated, we assumed that a capacity deficient sewer would be upgraded to a larger diameter
sewer. The upgraded pipeline generally followed the same slope as the existing pipeline,
with the exception where data revealed negative or flat slopes in an existing alignment. In
essence there are two alternatives for every trunk sewer project, but the decision to replace
or construct a parallel sewer should be made during the preliminary design phase.

During the preliminary design phase, the existing sewer should be inspected by closed
circuit television (CCTV) to determine its structural condition. If severely deteriorated, the
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existing sewer should be upgraded. If moderately deteriorated, slip lining or cured-in-place
pipe lining can rehabilitate the existing sewer.

Based on the results of the existing and future system analysis, the following projects are
recommended:

. Existing System Improvements

Improvement Number P-1 and P-2: In order to mitigate existing capacity
deficiencies in the 12-inch, 16-inch, and 18-inch diameter sewer along the
Laguna/Gravenstein Way from Highway 101 to East Cotati Avenue, and the
existing 10-inch diameter sewer in Old Redwood Highway from Williams Street
to Saint Joseph Way, it is recommended that the City construct a new 15-inch
and 21-inch diameter relief trunk sewer that extends from the intersection of
East Cotati Avenue and Gravenstein Way to the 24-inch diameter interceptor
on Helman Lane at Redwood Drive. This Category 1 improvement not only
mitigates these deficiencies, but it also provides an added layer of redundancy
by constructing a second major sewer crossing under Highway 101.

Improvement Number P-3 through P-5: In order to mitigate surcharged
conditions on Sierra Avenue, it is recommended that the City replace the
existing 6-inch and 8-inch diameter sewers on West Sierra Avenue and Olof
Street from west of Cypress Avenue to West Cotati Avenue. The proposed
pipeline diameters are sized for future conditions, and include 12-inch, 10-inch,
and 8-inch diameter sewers. This is a Category 1 improvement.

Improvement Number P-6 and P-7: To address surcharged conditions on La
Salle Avenue from Lincoln Avenue to Loretto Avenue, it is recommended that
the City install a new 10-inch diameter sewer on LeSalle Avenue from Lincoln
Avenue to East Cotati Avenue. In addition, it is recommended that the City
construct a new 8-inch diameter sewer main on Lincoln Avenue. The purpose
of this sewer main is to redirect flows away from the existing 12-inch diameter
main that extends under the Rancho Cotati shopping center. This will allow the
12-inch diameter sewer in the Rancho Cotati shopping center to be abandoned
in place, and relocated to an alignment in the public right-of-way (ROW). This is
a Category 2 improvement.

. Future System Improvements

Improvement Number P-8: To prevent future surcharged conditions within the
recommended P-3 through P-5 improvement projects, it is recommended that
the City replace the existing 10-inch diameter sewer on William Street from
West Cotati Avenue to the Old Redwood Highway with a new 12-inch diameter
sewer. This is a Category 3 improvement.

Improvement Number P-9: Replace the existing 6-inch diameter sewer on Saint
Joseph Way from the Old Redwood Highway to Highway 101 with a new 8-inch
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diameter sewer. This Category 3 improvement is required as a result of the
future development related to the Downtown Specific Plan.
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Chapter 7
CAPITAL IMPROVEMENT PLAN

This section presents the recommended capital improvement plan (CIP) for the City of
Cotati (City) sewer collection system and a summary of the capital costs. This chapter is
organized to assist the City in making financial decisions. The CIP is based on the
evaluation of the City’s sewer system, planning area, and zoning designations.

7.1 CAPITAL IMPROVEMENT PROJECT COSTS

The capacity upgrades set the foundation for the City’s sewer system CIP. The cost
estimates presented in this study are opinions developed from bid tabulations, cost curves,
information obtained from previous studies, and Carollo Engineers, Inc. (Carollo)
experience on other projects. The costs are based on an Engineering News Record
Construction Cost Index (ENR CCI) 20-City Average of 8,998 (February 2011).

7.2  COST ESTIMATING ACCURACY

The cost estimates presented in the CIP have been prepared for general master planning
purposes and for guidance in project evaluation and implementation. Final costs of a project
will depend on actual labor and material costs, competitive market conditions, final project
scope, implementation schedule, and other variable factors such as preliminary alignment
generation, investigation of alternative routings, and detailed utility and topography surveys.

The Association for the Advancement of Cost Engineering (AACE) defines an Order of
Magnitude Estimate, deemed appropriate for master plan studies, as an approximate
estimate made without detailed engineering data. It is normally expected that an estimate of
this type would be accurate within plus 50 percent to minus 30 percent. This section
presents the assumptions used in developing order of magnitude cost estimates for
recommended facilities.

7.3 CONSTRUCTION UNIT COSTS

The construction costs are representative of sewer system facilities under normal
construction conditions and schedules. Costs have been estimated for public works
construction.

7.3.1 Pipeline Unit Costs

Sewer pipeline improvements range in size from 8-inches to 21-inches in diameter in this
master plan. Pipe casings up to 48-inches in diameter are included for major crossings (e.g.
creeks, canals, highways, and railroad) of the trunk sewers. Unit costs for the construction
of pipelines and appurtenances (i.e., manholes) are shown in Table 7.1.
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The construction cost estimates are based upon these unit costs. The unit costs are for
“typical” field conditions with construction in stable soil at a depth ranging between 10 to 15
feet.

Table 7.1 Pipeline Construction Unit Costs
Sewer Collection System Master Plan
City of Cotati
Pipe Size Pipeline Unit Cost
(inches) ($/Linear Foot)
8 97
10 121
12 146
15 182
18 199
21 232
24 265
27 298
30 331
Pipeline Casing for Major Crossings
12/24 926
15/30 1,158
18/30 1,158
24/42 1,621
27/48 1,853
Note:
1. ENR CCI 20 City average used for estimating (February 2011) = 8,998
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7.4 PROJECT COSTS AND CONTINGENCIES

Project cost estimates are calculated based on elements, such as the project location, size,
length, land acquisition needs, and other factors. Allowances for project contingencies
consistent with an “Order of Magnitude” estimate are also included in the project costs
prepared as part of this study, as outlined in this section.

7.4.1 Baseline Construction Cost

This is the total estimated construction cost, in dollars, of the proposed improvement for
pipelines and lift stations. Baseline Construction Costs were developed using the following
criteria:

. Pipeline: Calculated by multiplying the estimated length by the unit cost.

7.4.2 Estimated Construction Cost

Contingency costs must be reviewed on a case-by-case basis because they will vary
considerably with each project. Consequently, it is appropriate to allow for uncertainties
associated with the preliminary layout of a project. Such factors as unexpected construction
conditions, the need for unforeseen mechanical items, and variations in final quantities are
a few of the items that can increase project costs for which it is wise to make allowances in
preliminary estimates. To assist the City in making financial decisions for these future
construction projects, contingency costs will be added to the planning budget as
percentages of the total construction cost, divided into two categories: Estimated
Construction Cost and Capital Improvement Cost.

Since knowledge about site-specific conditions of each proposed project is limited at the
master planning stage, a 25 percent contingency was applied to the Baseline Construction
Cost to account for unforeseen events and unknown conditions. A 25 percent contingency
to account for unknown site conditions such as poor soils, unforeseen conditions,
environmental mitigations and other unknowns are typical for master planning projects. The
Estimated Construction Cost for the proposed sewer system improvement consists of the
Baseline Construction Cost plus the 25 percent construction contingency.

7.4.3 Capital Improvement Cost

Other project construction contingency costs are divided into three subcategories, totaling
30 percent: The 30 percent contingency is divided accordingly; 10 percent for project
engineering, 10 percent for construction phase professional services, and 10 percent for
project administration. Engineering services associated with new facilities include
preliminary investigations and reports, ROW acquisition, foundation explorations,
preparation of drawings and specifications during construction, surveying and staking,
sampling of testing material, and start-up services. For this study, engineering costs are
assumed to equal 10 percent of the Estimated Construction Cost.
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Construction phase professional services cover such items as construction management,
engineering services, materials testing, and inspection during construction. The cost of
these items can also vary, but for the purpose of this study, it is assumed that construction
phase professional services expenses will equal approximately 10 percent of the Estimated
Construction Cost.

Finally, there are project administration costs, which cover such items as legal fees,
environmental/CEQA compliance requirements, financing expenses, administrative costs,
and interest during construction. The cost of these items can also vary, but for the purpose
of this Master Plan, it is assumed that project administration costs will equal 10 percent of
the Estimated Construction Cost.

The Capital Improvement Cost is the total of the Estimated Construction Cost (including
contingency) plus the other costs discussed in the previous paragraphs.

As shown in the following sample calculation of the Capital Improvement Cost, the total cost
of all project construction contingencies (construction, engineering services, construction
management, and project administration) is 62.5 percent of the Baseline Construction Cost.
Note that contingencies were not applied to land acquisition costs. Calculation of the 62.5
percent is the overall mark-up on the baseline construction cost to arrive at the capital
improvement cost. It is not an additional contingency.

Example:
Baseline Construction Cost $1,000,000
Construction Contingency (25%) 250,000
Estimated Construction Cost 1,250,000
Engineering Cost (10%) 125,000
Construction Management (10%) 125,000
Project Administration (10%) 125,000
Capital Improvement Cost $1,625,000

A summary of the capital project costs is presented in Table 7.2. This table identifies the
projects, provides a brief description of the project, identifies facility size (e.g., pipe diameter
and length), and the capital improvement cost. The table also shows the probable phase in
which the project would be implemented. The implementation timeframe was based on the
priority of each project to correct existing deficiencies or to serve future users.
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7.5 CAPITAL IMPROVEMENT IMPLEMENTATION

The CIP projects are prioritized based on their urgency to mitigate existing deficiencies and
for servicing anticipated growth. In addition, each improvement project has been assigned a
“project category” as summarized in Chapter 6. It is recommended that improvements to
mitigate existing deficiencies be constructed as soon as possible.

The implementation phases are separated into 5-year increments. Each project is itemized
by phase in Table 7.2 and a summary by improvement category and phase is provided in
Table 7.3.

Table 7.3 Summary of Capital Costs by Improvement Category
Sewer Collection System Master Plan
City of Cotati

Implementation Phase

Improvement  2011-16  2017-21  2022-26 2027-31 2032-36  Total
Category @ mill) (@ mill) (@ mill) (@ mill) (@ mill) ($, mill)

Category 1 1.39 0.79 0.19 0.00 0.00 2.36
Category 2? 0.00 0.20 0.00 0.00 0.00 0.20
Category 3@ 0.00 0.17 0.00 0.13 0.00 0.29
Total 1.39 1.15 0.19 0.13 0.00 2.86
Notes:

1. Category 1 projects are focused on reducing the potential for sanitary sewer
overflows (SSOs) to waters on the United States.

2. Category 2 projects include other existing improvements to meet the maximum flow
depth criteria.

3. Category 3 projects serve future development.

4. Costs are based on ENR CCI 20 City average of 8,998 (February 2011).

7.6 EXISTING VERSUS FUTURE USERS COST SHARE

The improvements proposed in this Master Plan either benefit existing users, or are
required to service new development and future users. Some of the projects provide benefit
to both existing and future users. An opinion of benefit to future users, based on preliminary
project information, was included in Table 7.2.

A breakdown in existing and future user cost share of the proposed projects by phase is
summarized in Table 7.4. All of the proposed improvements are pipeline improvements
(i.e., no lift station improvements).
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Table 7.4 Existing Versus Future User Cost Share
Sewer Collection System Master Plan
City of Cotati
Implementation Phase
Reimbursement 2011-16 2017-21  2022-26 2027 -31 2032- 36 Total
Category (&, mill.) (&, mill.) (&, mill.)  ($, mill.) ($, mill.) ($, mill.)
Existing User @ 0.94 0.70 0.12 0.00 0.00 1.76
Future User ©® 0.45 0.45 0.06 0.13 0.00 1.10
Total 1.39 1.15 0.19 0.13 0.00 2.86
Notes:
1. Costs are based on ENR CCI 20 City average of 8,998 (February 2011).
2. Projects are funded through user rates.
3. Projects are expected to be funded through sewer development impact fees
collected by the City through future connections.
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City of Cotati

APPENDIX A —CITY OF COTATI FLOW MONITORING REPORT
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City of Cotati

APPENDIX B — DRY WEATHER FLOW CALIBRATION PLOTS
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City of Cotati

APPENDIX C - WET WEATHER FLOW CALIBRATION PLOTS
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City of Cotati

APPENDIX D — MODEL HYDRAULIC PROFILES
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City of Cotati

APPENDIX E — RETURN-TO-SEWER RATIO
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