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EXECUTIVE SUMMARY

This Executive Summary presents a brief background of the City of Visalia (City) sanitary sewer
collection system. It describes the need for this Sanitary Sewer Master Plan Update (Master
Plan), proposed improvements to mitigate system deficiencies, and improvements to serve
future growth. A summary of capital improvement project costs is also included.

ES.1 Objectives

The purpose of this Master Plan is to provide an updated planning document for the City's
wastewater collection system. Overall, the Master Plan will assist the City in their approach to
optimize their collection system infrastructure. The objectives include:

e Update the City’'s existing hydraulic model.

e Determine existing and future wastewater flows.

e Define planning and evaluation criteria for the City's wastewater collection system.

e Perform capacity analyses and identify deficiencies in the collection system under

existing and future conditions.
e |dentify preliminary infrastructure to serve future growth.
e Prepare a capital improvement plan (CIP) for the collection system.

ES.2 Scope and Authorization

In September 2018, the City approved a professional service agreement with Carollo Engineers
(Carollo) to prepare an update to the Master Plan. The professional services agreement
included the following main tasks:

e Task 1 - Review of Existing Data and Collection of New Data (RFP Section A).

e Task 2 — Model Development (RFP Section B).

e Task 3 — Development of Master Plan Update (RFP Main Goal Sections C and D).

e Task 4 — Nexus Study (RFP Section E).

e Task 5 - Stakeholder Involvement Program (RFP Section F).

e Task 6 — Project Management.

Carollo performed a Nexus Study to update the sanitary sewer impact fees for new
development in compliance with Assembly Bill (AB) 1600 and other California legal
requirements. This document is a standalone report and is not included in the Master Plan.

ES.3 Study Area

In accordance with the City’s 2014 General Plan, the main study area consists of the Tier 3
Urban Growth Boundary (UGB) plus the Community of Goshen Urban Development Boundary.
The area beyond Tier 3 UGB was analyzed as part of this Master Plan. Outside of Tier 3 UGB,
farmland is the most prominent land use within the City's Planning Area. The future land use
between Tier 3 and the Planning Area will need a broader analysis to determine future use of

FINAL | JUNE 2025 | ES-1
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this area. Depending on future land use of the Planning Area, sizing and sanitary sewer
alignments may be impacted.

The City's current General Plan assumes that through the year 2030, the annual average
growth rate will be 2.6 percent, resulting in a Tier 3 UGB buildout population of 210,000.

The City's study area consists of multiple boundaries that are shown on Figure ES.1 and
Figure ES.2. Area for the boundaries is based on geographic information system (GIS) data
provided by the City and are described below:

e  City Limits: The City limits encompass roughly 24,000 acres (37.74 square miles).
Figure ES.1 shows the City limits. The City has septic users within county islands and
within City limits.

e Service Area: Sewer services are provided to residential, commercial, and industrial
customers within the City limits and nearby Goshen, which is northwest of the City.

e UGB: The General Plan defines this area as an administrative boundary which urban
development is not allowed beyond during the time period for which it is effective.
The total area consists of approximately 32,000 acres (49 square miles) and could
support a target future population of 210,000. Figure ES.1 illustrates the UGB.

e Sphere of Influence (SOI): The SOl is a planning boundary outside of an agency's legal
boundary (such as the city limit line) that designates the agency's probable future
boundary and service area.

e Planning Area: The Planning Area encompasses the UGB, SOI, and provides an open
space buffer around the City. The area beyond the UGB is mainly comprised of
agricultural land use. Long-term planning for this area is not considered in the General
Plan. However, the previous master plan considered portions of the planning area
(generally north of UGB) as potentially developable. For the purposes of this Master
Plan the Planning Area will be considered, and preliminary infrastructure will be
recommended. This Master Plan will continue the preliminary analysis of the Planning
Area. Figure ES.2 shows the Planning Area, as well as the areas considered
developable for the purposes of this Master Plan.

ES.4 Projected Sanitary Sewer Service Area Population

This Master Plan assumes a growth rate of 2.6 percent per year for the City (based on input
from City staff) and 1.3 percent for Goshen (per Goshen Community Plan 2018 Update
[Goshen CPU]), under the assumption that the service area population will match the City-wide
growth rate. Figure ES.3 shows the projected water service area population according to a
growth rate of 2.6 percent. The projected population growth is summarized in Table ES.1.

Table ES.1 Historic and

Visalia Goshen Total P lati Visalia Growth
Population Population otal Population (%)
2020 141,276 3,420 144,697 -
2025 160,622 3,649 164,271 2.6
2030 182,617 3,892 186,510 2.6
2035 207,625 4,152 211,776 2.6
2040 236,056 4,429 240,485 2.6

oy
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Figure ES.3 Historic and Projected Population Growth

ES.5 Existing Sanitary Sewer Collection System

The existing wastewater collection system consists of approximately 493 miles of gravity
sanitary sewer pipelines. Pipelines range in diameter from 4 inches to 48 inches. The City
operates 13 wastewater lift stations and associated force mains. Wastewater discharge from
residential, commercial, industrial, and other users are conveyed to the City's Water
Reclamation Facility (WRF). In addition, Goshen, a Census Designated Place (CDP) located
northwest of the City, conveys wastewater flows to the WRF via a lift station and 24-inch
pipeline. Figure ES.4 presents the City's existing wastewater collection system.

A small portion of wastewater generated in the service area is disposed of through private
septic systems. These septic systems are located in county islands and within City Limits.

ES.6 Sanitary Sewer Flows

Peak wet weather flow (PWWF) typically defines the peak flow within a sanitary sewer
collection system. However, wet weather data and hydraulic model calibration show peak flow
during the dry months was greater. Therefore, peak dry weather flow (PDWF) represents peak
flow with the collection system.

The design maximum day dry weather flow (MDDWF) was established by reviewing the historic
data and a flow rate of 13.0 million gallons per day (mgd) was selected. The hydraulic model
was updated to reflect the MDDWF. Projected MDDWF was determined by applying a peaking
factor to the future average flow. Within the model, 24-hour diurnal patterns were applied to
the MDDWF and the PDWF was established. The diurnal patterns were developed from the
flow monitoring data and reflect real-time flow patterns.

ey
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Table ES.2 presents a summary of existing and projected flows for average annual flow (AAF),
MDDWF, and PDWF. As shown, the existing PDWF is estimated at 17.4 mgd and is projected to
increase to 30.0 mgd at buildout of the UGB. Ultimate buildout is estimated to increase flows
by 9.3 mgd

Table ES.2 Design Flows

Existing 10.5 1.24 13.0 174
UGB Buildout 18.5 1.24 22.9 30.0
SOl 19.4 1.24 24.1 32.3
Ultimate Buildout 28.7 1.24 35.6 47.8

ES.7

The City's previous hydraulic model was developed by Carollo using HOMAP Sewer, by
Innovyze. The H,OMAP Sewer modeling platform was retired in 2017.

Sanitary Sewer Hydraulic Model Development

InfoSWMM®, developed by Innovyze, was selected as the new software platform for the City's
updated hydraulic model. The hydraulic modeling engine for INfoSWMM® 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. INfoSWMM® routes
flow through the model using the Dynamic Wave method, which solves the complete Saint
Venant, one dimensional equations of fluid flow.

The existing collection system was mainly transferred from the previous model and updated
with available drawings, as-builts, and GIS data. For the City's hydraulic model, pipelines 10
inches in diameter or larger were included as well as some smaller diameter pipelines for
connectivity. Otherwise, pipelines 8 inches or smaller were excluded.

ES.8 Sanitary Sewer System Improvements

ES.8.1 Available Capacity in the Existing System

This section summarizes the capacity analysis performed for the City’s collection system and
provides recommendations to mitigate deficiencies. To calculate the timing of these
improvements it's necessary to determine the available capacity in the collection system. The
equivalent dwelling units (EDUs) provide capacity in terms of remaining dwelling units that can
be served before capacity expansion is required.

For the City, 150 gallons per unit per day (gpud) was used to estimate sewage flows from a
single-family detached residential home. To calculate the available capacity in terms of EDUs,
the difference between the maximum capacity (based on size, slope, and maximum flow depth
to pipe diameter ratio [d/D]), and the existing design flow was calculated and reduced to
average flows. The average flow was then divided by 150 gpud to quantify remaining EDUs.
This method only applies to existing infrastructure.
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ES.8.1.1  Existing System

One existing system deficiency was identified. This deficiency (located on West Goshen Avenue
and North Ranch Street) has been observed by City maintenance staff, and is associated with
the peak discharge rates from an upstream industrial customer. To mitigate this deficiency, the
following is recommended:

e North Ranch Street/Visalia Country Club (Project WWGM-0A): This project will replace
approximately 3,400 feet of 18-inch diameter pipeline in North Ranch Street and
through the Visalia Country Club with a new 24-inch sewer, extending from West
Mineral King Avenue to West Goshen Avenue.

e West Goshen Avenue (Project WWGM-0B): This project will replace approximately
3,200 feet of 12-inch diameter pipeline in West Goshen Avenue with an 18-inch sewer,
extending from the Visalia Country Club to approximately 400 feet east of North Leslie
Street.

ES.8.1.2  Urban Growth Boundary Buildout

Following the completion of the future capacity analysis under buildout of the UGB, no
additional capacity deficiencies were identified.

ES.8.1.3  Sphere of Influence Buildout

Following the completion of the future capacity analysis under buildout of the SOI, no
additional capacity deficiencies were identified.

ES.8.1.4  Ultimate Buildout

The proposed improvements to address ultimate buildout deficiencies are shown on Figure
ES.5 and are summarized below. These projects are preliminary and recommended to serve
buildout of the Planning Area.

e North American Street (Project WWGM-1): The pipeline currently has more than half
its capacity remaining. With construction of the Shirk Avenue Trunk, flows would be
split between the two trunks and extend the pipeline’s ability to convey future flows.
Existing average flows within the trunk are estimated at approximately 2.95 mgd. It's
estimated that the pipeline has capacity for an additional average flow of 3.6 mgd.
This equates to approximately 10,000 additional EDUs and buildout of the industrial
park. Given the project’s location, most of the remaining capacity would be taken by
industrial users and the available residential EDUs would be significantly reduced.
This project will replace approximately 7,500 feet of 36-inch diameter pipeline in
American Street, extending from Ferguson Avenue to Camp Drive. Under ultimate
peak flow conditions, the 36-inch pipeline surcharges and exceeds the maximum d/D
criteria. To mitigate the capacity deficiency, it is recommended that the existing
pipeline be replaced with a 42-inch diameter pipeline.

e Frontage Road (Project WWGM-2): The pipeline currently has more than half its
capacity remaining. With construction of the Shirk Avenue Trunk, flows would be split
between the two trunks and extend the pipelines ability to convey future flows.
Existing average flows within the trunk are estimated at approximately 3.29 mgd. It's

oy
ES-12 | JUNE 2025 | FINAL C CAFTTTN



EXECUTIVE SUMMARY | SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

estimated that the pipeline has capacity for an additional average flow of 3.9 mgd.
This equates to approximately 9,900 additional EDUs and buildout of industrial park.
Given the project’s location, most of the remaining capacity would be taken by
industrial users.

This project will replace approximately 6,200 feet of 36-inch diameter pipeline along
an unimproved area and in Frontage Road. The existing pipeline parallels Highway 99
and is west of the airport. The project extends from downstream of the Airport Lift
Station to Walnut Avenue. Under ultimate peak flow conditions, the 36-inch pipeline
surcharges and exceeds the maximum d/D criteria. To mitigate the capacity deficiency,
it is recommended that the existing pipeline be replaced with a 42-inch diameter
pipeline.

e Walnut Trunk Bypass (Project WWGM-3): The existing 42-inch pipeline crossing
Highway 99 has capacity to serve approximately 12,000 additional EDUs.

This project includes the installation of a 24-inch diameter pipeline extending from the
Walnut Lovers Lane Trunk to the Walnut Outfall Trunk. The overflow is recommended
to alleviate surcharging within the 42-inch pipeline crossing Highway 99 and minimize
the backwater effect occurring upstream. This project would eliminate capacity
improvement projects extending under Highway 99. The Walnut Outfall Trunk has
capacity to allow for overflow from the parallel trunk.

An alternative location to this project is located at the intersection of Walnut and
Akers which would allow the City to divert flows upstream.

e Airport Lift Station (Project WWLS-1): The existing lift station has capacity to serve
approximately 1,700 additional EDUs and buildout of industrial park.

Modeling results project the firm capacity of this lift station is not adequate to convey
peak ultimate buildout flows. The City’s Airport Lift Station will need to be replaced in
the future to accommodate growth in the planning area. This lift station provides
service to Sewer Drainage Basin 7, which includes Industrial Park. In addition, the CDP
Goshen discharges upstream of the lift station. This project is considered long term
and would be required after buildout of the UGB. It is recommended to increase the
firm capacity to 17.0 mgd.

e Airport Lift Station Force Main (Project WWFM-1): The Airport Lift Station’s 20-inch
diameter force main exceeds velocity criteria under ultimate buildout conditions. It is
recommended to parallel the 20-inch diameter pipeline with an additional 21-inch
pipeline.

ES.8.2 Collection System Expansion to Serve Future Growth

The following recommendations are preliminary sewer trunk alignments and lift stations that
will serve future growth. The location of the new trunks and lift stations are conceptual and
should be refined as more data becomes available.
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ES.8.2.1 Ultimate Growth Boundary Tier 1

American Street Trunk Extension (Project WWGM-6): This project consists of 5,200 feet
of 30-inch diameter pipeline in American Street. The project extends from Avenue 320
to Riggin Avenue. The pipeline is sized to convey projected flows from ultimate
buildout of UGB and Planning Area.

ES.8.2.2 Ultimate Growth Boundary Tier 2

North Shirk Trunk Extension (Project WWGM-7): This project will extend the Shirk
Trunk to the northern UGB Tier 2 boundary. The project is recommended under
buildout of the UGB Tier 2 and consists of 2,600 feet of 42-inch diameter pipeline in
Shirk Street. The pipeline is sized to convey projected flows from ultimate buildout.
South Lovers Lane Main (Project WWGM-8): This project consists of 2,500 feet of
12-inch diameter pipeline in Avenue 280 and 2,500 feet of 12-inch pipeline in Lovers
Lane. The project would extend the Caldwell Trunk east and require crossing a ditch. A
preliminary analysis shows the pipeline has depth to cross the waterway and maintain
spacing.

ES.8.2.3 Ultimate Growth Boundary Tier 3

Visalia Parkway Trunk Extension (Project WWGM-9): This project consists of 5,300 feet
of 24-inch diameter pipeline in Visalia Parkway. The project extends from Road 148 to
Lovers Lane. The pipeline is sized to convey projected flows from ultimate buildout.
North Shirk Trunk Extension (Project WWGM-10): This project will extend the Shirk
Trunk North to Avenue 320. The project is recommended under buildout of the UGB
Tier 3 and consists of 2,700 feet of 42-inch diameter pipeline in Shirk Street. The
pipeline is sized to convey projected flows from ultimate buildout.

Avenue 320 Trunk: This project will construct a new trunk in Avenue 320 and serve

future growth within the UGB. The pipelines are sized to convey projected flows from

ultimate buildout.

- (Project WWGM-11A): This project consists of 10,500 feet of 30-inch diameter
pipeline in Avenue 320. The project extends from North Demaree Street (Road
108) to Shirk Street.

- (Project WWGM-11B): This project consists of 5,200 feet of 27-inch diameter in
320 Avenue. The project extends west of the St. Johns River to North Demaree
Street (Road 108).

North Akers Main (Project WWGM-12): This project consists of 4,600 feet of 12-inch

diameter pipeline in Akers Street. The project extends south of Avenue 328 to

Avenue 320.

Houston-lvanhoe Main: The project is recommended to serve growth in Tier 3

boundaries and growth within the Planning Area:

- (Project WWGM-13A): This project consists of 3,600 feet of new 12-inch diameter
pipeline in Houston Avenue and Ivanhoe Drive. The project extends from Road
152 to Citrus Court. The pipeline is sized to convey projected flows from buildout
of the Planning Area.
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- (Project WWGM-13B): This project will replace approximately 2,300 feet of existing
10-inch diameter pipeline in East Houston Avenue and in the alignment of East
Auburn Drive. The project extends from Comstock Road to McAuliff Street. It is
recommended that the existing pipeline be replaced with a 12-inch diameter
pipeline. The pipeline is sized to convey projected flows from buildout of the
Planning Area.

ES.8.2.4 Sphere of Influence Buildout

South Shirk Main: This project extends from Caldwell Avenue to Walnut Avenue. The

project is recommended to serve future growth within the SOI:

- (Project WWGM-14A): This project consists of 3,600 feet of new 12-inch diameter
pipeline in Shirk Street. The project extends from north from Caldwell Avenue to
south of Wagner Avenue.

- (Project WWGM-14B): This project consists of 600 feet of new 15-inch diameter
pipeline in Shirk Road. The project extends from Wagner Avenue to Walnut
Avenue.

Visalia Parkway Extension (Project WWGM-15A): This project consists of 5,700 feet of

new 30-inch diameter pipeline. This segment of the project is located on the west side

of Highway 99. The project continues west along Whitendale Avenue and extends
north across an unimproved surface owned by the City. The pipeline is sized to convey
buildout flows from the surrounding SOI and as a bypass for the Visalia Parkway trunk,
with capacity to convey all buildout flow of the Visalia Parkway Trunk basin.

Visalia Parkway Extension (Project WWGM-15B): This project consists of 500 feet of

30-inch diameter pipeline, crosses Highway 99 and Railroad tracks. It is estimated the

project will require trenchless technology to cross the highway and railroad. Due to
crossing of the Highway and railroad, a steel casing would be required.

Visalia Parkway Extension (Project WWGM-15C): This project consists of 10,300 feet of

30-inch diameter pipeline. The project extends from the existing system at the

intersection of Visalia Parkway and Akers Street. The project continues west to Shirk

Street, west on Caldwell Avenue, and runs parallel to Highway 99. The project would

connect to WWGM-15B.

ES.8.2.5 Ultimate Buildout

Avenue 320 Trunk Extension: This project will extend the proposed Avenue 320 Trunk

east. The project is recommended to serve future growth within the Planning Area.

This project has been carried forward from previous master plans. These projects

require crossing the St. Johns River and will need trenchless construction. A lift station

may be required to avoid construction of a siphon when crossing the river:

- (Project WWGM-16A): Will consist of 5,300 feet of 27-inch diameter pipeline in
Avenue 320. The project will extend from Road 124 to the St. Johns River.

- (Project WWGM-16B): This project will consist of 5,400 feet of 24-inch diameter
pipeline in Avenue 320. The project extends from Ben Maddox Way (Road 132) to
Dinuba Boulevard.
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- (Project WWGM-16C): This project will consist of 5,300 feet of 21-inch diameter
pipeline in Avenue 320. The project extends from a future extension of Lovers
Lane to Ben Maddox Way.

- (Project WWGM-16D): This project will consist of 9,300 feet of 15-inch diameter
pipeline in Avenue 320. The project extends west from Road 156 to the future
extension of Lovers Lane.

- (Project WWGM-16E): This project consists of 4,500 feet of 12-inch diameter
pipeline in north Shirk Street. The project extends from Avenue 328 to Avenue
320.

- (Project WWGM-16F): This project will consist of 4,500 feet of 12-inch diameter
pipeline in Road 108 (Demaree Street). The project extends from Avenue 328 to
Avenue 320.

- (Project WWGM-16G): This project will consist of 5,700 feet of 12-inch diameter
pipeline in an unimproved area. The project extends from Avenue 328 to
Avenue 320, with a segment parallel to the St Johns River.

- (Project WWGM-16H): This project will consist of 4,500 feet of 12-inch diameter
pipeline in Road 124 (Dinuba Boulevard). The project extends from Avenue 328 to
Avenue 320.

- (Project WWGM-16l): This project will consist of 4,500 feet of 12-inch diameter
pipeline in Ben Maddox Way. The project extends from Avenue 328 to Avenue
320.

- (Project WWGM-16J): This project will consist of 4,500 feet of 12-inch diameter
pipeline in Lovers Lane (Future Extension), north of the St. Johns River. The project
extends from Avenue 328 to Avenue 320.

- (Project WWLS-2): This project will consist of a new lift station with a firm capacity
of 3.6 mgd. The project is located in Avenue 320, east of the St. Johns River. A
preliminary analysis estimates a lift station will be required to cross the St. Johns
River. Further analysis is recommended to determine flood zone and best method
to cross the river.

- (Project WWFM-2): This project consists of 1,900 feet of 14-inch diameter force
main crossing the St. Johns River. The project will convey flows for project WWLS-
2.

e Kelsey Street Main (Project WWGM-17): This project consists of 10,000 feet of 12-inch
diameter pipeline in Kelsey Street and Avenue 320.

e Highway 99 - West Avenue 320 Trunk: This project will construct a new trunk parallel
to Highway 99 and extend to Avenue 320. The project will serve future growth within
the northwest Planning Area. This project has been carried forward from previous
master plans with adjustments made to the alignment:

- (Project WWGM-18A): This project will consist of 8,000 feet of 24-inch diameter
pipeline in Avenue 320. The project extends from Highway 99 to American Street.

- (Project WWGM-18B): This project will consist of 11,000 feet of 18-inch diameter
pipeline and runs parallel to Highway 99. The project extends north of Avenue 328
to Avenue 320.
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(Project WWGM-18C): This project consists of 1,000 feet of 18-inch diameter
pipeline and crosses Highway 99 along Avenue 320. It is estimated the project will
require a 30-inch steel casing.

(Project WWGM-18D): This project consists of 6,400 feet of 18-inch diameter
pipeline in Avenue 320. The project extends from Highway 99 to Road 52.

(Project WWGM-18E): This project will consist of 9,800 feet of 21-inch diameter
pipeline in American Street. The project extends from Avenue 328 to Avenue 320.
(Project WWLS-4): This project will consist of a new lift station with a firm capacity
of 6.0 mgd. The project is located at the intersection Avenue 320 and American
Street. The lift station will serve the northwest quadrant of the planning area.
(Project WWFM-4): This project consists of 100 feet of 21-inch diameter force
main in American Street. The project will convey flows for project WWLS-4.

East Riggin Extension Trunk: This project will construct a new trunk, lift station, and
force main in the northeastern quadrant of the City and extend the Riggin trunk. This
project has been carried forward from previous master plans with adjustments made
to the alignment:

(Project WWGM-19A): This project consists of 800 feet of 24-inch diameter
pipeline in the Santa Fe Street/trail alignment, west of the St. Johns River and
downstream of the proposed lift station WWLS-3. The project connects to the
existing system in Riggin Avenue.

(Project WWGM-19B): This project consists of 6,000 feet of 24-inch diameter
pipeline in an unimproved area east of St. Johns River. This project is upstream of
the proposed lift station WWLS-3.

(Project WWGM-19C): This project consists of 2,600 feet of 21-inch diameter
pipeline in an unimproved area. The project extends west from Lovers Lane.
(Project WWGM-19D): This project consists of 5,800 feet of 18-inch diameter
pipeline in an unimproved area. The project extends from Road 148 to Lovers
Lane (future extension).

(Project WWGM-19E): This project consists of 3,400 feet of 15-inch diameter
pipeline in Avenue 313. The project extends west of Oak Ranch Drive to Road 148.
(Project WWLS-3): This project will consist of a new lift station with a firm capacity
of 3.0 mgd. The project is located in an unimproved area, east of the St. Johns
River. A preliminary analysis estimates a lift station will be required to cross the St.
Johns River. Further analysis is recommended to determine the surrounding flood
zone, and best method to cross the river.

(Project WWFM-3): This project consists of 600 feet of 12-inch diameter force
main crossing the St. Johns River. The project will convey flows for project WWLS-
4,

Road 148 Trunk: This project will construct a new trunk in the southeastern quadrant

of the City. This project has been carried forward from previous master plans with

adjustments made to the alignment:

(Project WWGM-20A): This project consists of 7,900 feet of 21-inch diameter
pipeline in Road 148. The project extends from Walnut Avenue to Visalia Parkway.
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- (Project WWGM-20B): This project consists of 5,100 feet of 15-inch diameter
pipeline in Road 148. The project extends from Mineral King Avenue to Walnut
Avenue.

- (Project WWGM-20Q): This project consists of 4,000 feet of 12-inch diameter
pipeline in Caldwell Avenue. The project extends from Road 156 to Road 148.

- (Project WWGM-20D): This project consists of 5,000 feet of 12-inch diameter
pipeline in Walnut Avenue. The project extends from Road 156 to Road 148.

- (Project WWGM-20E): This project consists of 5400 feet of 15-inch diameter
pipeline in Noble Avenue. The project extends from Road 156 to Road 148.

- (Project WWGM-20F): This project consists of 500 feet of 15-inch diameter
pipeline in Road 156 with 30-inch steel casing. The project connects from WWGM-
20E and extends from Noble Avenue to Avenue 296. The alignment crosses under
Highway 198 bridge and is estimated to be open trench. This project will be
serving users north of Highway 198.

Houston-lvanhoe Main Extension (Project WWGM-21): This project consists of

2,800 feet of 12-inch diameter pipeline in Ivanhoe Drive. The project extends east from

Road 152.

ES.8.3 City of Visalia's Ongoing Sanitary Sewer Related Projects

The City’s current five-year CIP has a number of sanitary sewer projects listed. The following
projects are related to the sanitary sewer collection system and include pipeline/lift station
construction and maintenance.

Shirk Capacity Enhancement (CP0369): The project includes installation of 8,200 feet of
48-inch diameter pipeline in Shirk Avenue. The project will increase sanitary sewer
capacity and accommodate future development. This project is shown in Figure ES.5.
Caldwell Widening (CP8268): This project will extend the 15-inch diameter pipeline in
Caldwell across the Lovers Lane intersection and provide a stub to the north. A
preliminary analysis shows the pipeline has depth to cross the waterway and maintain
spacing.

Shirk Street and Walnut Avenue (CP0045): The project will extend the sanitary sewer
trunk line in Shirk Street approximately 200 feet north. This project is in conjunction
with the installation of a traffic signal and will prevent retrenching the street for future
expansion of the Shirk Trunk. This project is shown in Figure ES.5.

Sanitary Sewer Developer Reimbursement (CP9318): The annual project reimburses
developers for additional costs incurred when constructing sanitary sewer
infrastructure.

Sewer Line Preliminary Engineering (CP9324): The annual project will accommodate
preliminary engineering and design work necessary to provide developers and
engineers with adequate information to construct master planned sewer lines.

Shirk Street Sanitary Sewer Trunkline (CP0567): The project will install a 48-inch trunk
in Shirk Avenue, south of Highway 198. The project will extend from Noble Avenue to
Walnut Avenue. The project also includes removal of the Shirk Lift Station and 6-inch
force main. This project is shown in Figure ES.5.
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Visalia Parkway Trunkline — Santa Fe to Lovers Lane (CPNew): The project will construct
a new 30-inch diameter sanitary sewer pipeline between Santa Fe Street and Lovers
Lane. This project will extend the existing pipeline in Visalia parkway. This project is
shown in Figure ES.5.

Riggin Widening — Kelsey to Shirk (CPO398): This project consists of 4,000 feet of
15-inch diameter pipeline in Riggin Avenue and extends from east of Kelsey Street to
Shirk Road. The project is located in Industrial Park and would serve industrial users.

ES.8.3.1 Maintenance Related Projects

The following projects are in the City's CIP as maintenance related projects and are included to
avoid any duplication of projects from the Master Plan. These projects are not included in the

CIP.

Replace and Relocate Sanitary Sewer Mains (CP9456): The annual program will replace
mains that have deteriorated and relocate pipelines as necessary to accommodate
development.

Sanitary Sewer Lift Station Rehabilitation (CP8266): The project will rehabilitate two lift
stations with new piping, valves, pump bases, entry hatches, and concrete surface. The
Golf Course and Mooney/Ave 272 lift stations have been identified for this project.
This project is shown in Figure ES.5.

Sanitary Pump Replacement (CP0324): The annual project will provide for replacement
of sanitary sewer lift station pumps with greater efficiency. Pumps will be replaced
once life expectancy has been exceeded.

Sewer Lateral Connection/Replacement/Installation (CP9228): The annual project will
provide customer requested hookups to the sanitary sewer.

Sanitary Sewer Manhole Repair Citywide (CP0580): The annual project will repair and
raise manholes throughout the City sanitary sewer system. The project is budgeted to
allow for replacement of one brick and mortar manhole per year.

Capital projects related to the WRF are not included in this Master Plan.

ES.8.4 Additional Recommendations

Septic Removal by Sewer Extension: These projects provide a preliminary alignment to
extend sanitary sewer service to residents currently on septic and located in the City
limits or county islands. These projects were identified due to their proximity to
existing sewer lines. Residents who connect would pay connection fee to reimburse
construction fees. These projects would not be incorporated into development impact
fees.

Areas outside of the City limits and located in Tier 1 of the UGB have several septic
users; however, septic removal projects in these areas were not identified. These areas
are expected to connect as new development/redevelopment extends. Projects
located within county islands would not occur until the area was annexed into City
limits. These projects are shown on Figure ES.5, with detail maps in Appendix F.
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- (Project WWO-1): This project consists of 2,600 feet of 8-inch diameter pipeline in
Linwood Road, Oakridge Court, and Kent Street. The project extends to the
intersection of West Ferguson Avenue. This project is currently a county island.

- (Project WWO-2A): This project consists of 1,400 feet of 8-inch diameter pipeline
in El Cajon Street at the intersection of Goshen Avenue.

- (Project WWO-2B): This project consists of 2,600 feet of 8-inch diameter pipeline
in Mae Carden Street and Pershing Avenue the project extends to the intersection
of South Goshen Avenue and Mae Carden Street.

- (Project WWO-2C): This project consists of 4,700 feet of 8-inch diameter pipeline.
The project extends from West Steward Avenue to Tommy Street, and west in
Pershing Avenue to the intersection of Akers. To maintain a minimum
recommended slope, a lift station is required.

- (Project WWO-2D): A preliminary analysis shows to maintain a minimum slope
upstream a lift station is required. This project would serve existing users
transitioning from septic to the collection system. The lift station is recommended
to have a firm capacity of 0.031 mgd (21.2 gallons per minute [gpm]).

- (Project WWO-3A): This project consists of 1,300 feet of 8-inch diameter pipeline
in South Peppertree Court. The project extends to the intersection of Caldwell
Avenue.

- (Project WWO-3B): This project consists of 300 feet of 8-inch diameter pipeline in
South Aspen Street.

- (Project WWO-4): This project consists of 800 feet of 8-inch diameter pipeline in
James Avenue. The project extends to an existing pipeline at the intersection of
Divisadero Street.

- (Project WWO-5A): This project consists of 1,300 feet of 8-inch diameter pipeline
in Tulare Avenue at the intersection Ben Maddox Way.

- (Project WWO-5B): This project consists of 500 feet of 8-inch diameter pipeline in
an access road located south of Pinkham Road and Tulare Avenue intersection.

- (Project WWO-6): This project consists of 1,200 feet of 8-inch diameter pipeline in
Noble Avenue and would connect to the existing system in McAuliff Street.

- (Project WWO-7): This project consists of 600 feet of 8-inch diameter pipeline in
an access road south of Goshen Avenue and Lovers Lane.

- (Project WWO-8A): This project consists of 2,600 feet of 8-inch diameter pipeline
in Sol Road. Based on preliminary data, the pipeline would not maintain a
minimum recommended slope. Therefore, a lift station is recommended.

- (Project WWO-8B): A preliminary analysis shows to maintain a minimum slope
upstream a lift station is required. This project would serve existing users
transitioning from septic to the collection system. The lift station is recommended
to have a firm capacity of 0.02 mgd (15.7 gpm) and would provide service to
residential very low density.

- (Project WWO-9): Connection of this area would likely occur as the surrounding
area is developed or redeveloped. Vista Del Sol has begun development on the
adjacent lot west of the septic area and would likely be the point of connection.

- (Project WWO-10): This project consists of 400 feet of 8-inch diameter pipeline in
South Dans Street.
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Sewer Master Plan Update (WWO-11): It is recommended that the City undergoes a
Sewer Master Plan Update every five years to evaluate the wastewater collection
system.

Collection System GIS Update (Project WWO-12): The City may consider updating
their GIS data to include pipeline inverts, diameter, material, and installation dates. A
pipeline age and material summary can be accomplished with a combination of
installation dates and approved dates outlined in drawings. To further expand on
probable installation dates, the City may utilize upstream and downstream pipelines
with known data to approximate or review nearby utilities such as water lines. Having
this data available will assist the City in identifying pipelines approaching their
probable useful life. An age-based analysis can be performed to provide a statistical
evaluation of decay and potential failure of pipelines based on material. This type of
analysis typically uses assumed “useful life” values, which are based on industry
literature.

ES.8.5 Project Prioritization

Prioritizing the required capital improvements for the City's sanitary sewer system is an
important part of this study. The improvement projects were prioritized in the following order:

Upgrade existing facilities to mitigate current capacity deficiencies.

Plans for pipeline and lift station rehabilitation projects.

Upgrade existing facilities and plan for future facilities to accommodate increased
wastewater flows associated with buildout of the UGB Tiers.

Upgrade existing facilities and plan for future facilities to convey flows associated with
buildout of the SOI area.

Upgrade existing facilities and plan for future facilities to convey flows associated with
buildout of the Planning Area.

Implementation of future projects ultimately depends on growth. Phasing assumptions
presented are estimates and changes in growth projections or planning assumptions may
change the priority of each improvement. Figure ES.6 shows the project phasing.

Phase 1 Projects (2026 - 2030): Improvements target for Phase 1 include projects to
address existing capacity deficiencies and projects identified by the City. These include
pipeline capacity improvements, rehabilitation projects, and pump replacements.
Phase 2 Projects(2031 - 2035): Improvements targeted for Phase 2 include projects to
address buildout of UGB Tier 1, buildout of Tier 2, and City identified projects.

Phase 3 Projects (2036 - 2040): Improvements targeted for Phase 3 include projects to
address buildout of UGB Tier 3.

Phase 4 Projects (2041 - 2045): Improvements targeted for Phase 4 include projects to
address buildout of UGB Tier 3 and buildout of SOI.

Phase 5 Projects (2046 And Beyond): Improvements targeted for Phase 5 include
projects to address buildout of the Planning Area.
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This section presents the City’s CIP, a summary of the capital costs, and a basic assessment of
the possible financial impacts on the City. The CIP is based on the evaluation of the City's
sanitary sewer system.

ES.8.6 Capital Improvement Project Implementation

The proposed capital improvements are prioritized based on their urgency to mitigate existing
deficiencies and other factors. The capital improvements were phased into one of the
following phases:

e Phase 1 Projects (2026 - 2030): Improvements targeted for Phase 1 include projects to
address existing capacity deficiencies and projects identified by the City. These include
pipeline capacity improvements, rehabilitation projects, and pump replacements.

e Phase 2 Projects (2031 - 2035): Improvements targeted for Phase 2 include projects to
address buildout of UGB Tier 1, UGB Tier 2, and City identified projects.

e Phase 3 Projects (2036 - 2040): Improvements targeted for Phase 3 include projects to
address buildout of UGB Tier 3.

e Phase 4 Projects (2041 -2045): Improvements targeted for Phase 4 include projects to
address buildout of UGB Tier 3 and address buildout of the SOI.

e Phase 5 Projects (2046 And Beyond): Improvements targeted for Phase 5 include
projects to address the Planning Area.

ES.8.7 Existing Versus Future User Cost Share

Improvement costs within this study can be categorized as beneficial to existing users or
future users, with some of the costs distributed between both categories. Costs are assigned
to existing users if the improvement is related to an existing deficiency. Existing projects also
benefit future users, which are assigned a portion of the cost. Projects that solely benefit
future users such as new development will be assigned 100 percent of the cost. For Visalia,
existing user costs are also referred to as “operational costs” and future user costs are referred
to as “"development related.” For the purposes of this Master Plan, “existing user costs” and
"operational costs” are interchangeable, as are “future user costs” and “development related
costs.”

The hydraulic modeling results were used to determine the ratio of existing average flows and
future average flows. With the ratio, project costs are divided between existing and future
users. For example, the Shirk Capacity Project (CP0369) will convey flows from existing users
and flows from future users. Cost was assigned based on the percentage of total flows
contributed by existing users and future users. Capacity projects created by future users are
assigned to future customers.

Projects assigned to existing users include City related projects for the Shirk capacity
enhancement and master plan updates. Shirk capacity projects replace existing infrastructure
required to serve existing users and will increase capacity for future users. Future master
planning is a benefit to existing and future users.
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A summary of existing and future user cost share for the proposed projects by phase is
summarized in Table ES.3, while Table ES.4 summarizes user cost by project type.

A summary of the CIP costs is provided in Table ES.4 and Figure ES.5 which shows the
distribution of capital costs by project type. As shown in Table ES.4, out of the total

$245.3 million in capital projects, $26.8 million is targeted for implementation in Phase 1
(2026-2030), and another $16.3 million is targeted for Phase 2 (2031-2035). Phase 3 projects
(2036-2040) account for $26.2 million and Phase 4 (2041-2045) projects account for

$23.7 million.

oy
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Table ES.3  Sanitary Sewer CIP Cost by Reimbursement Category

Reimbursement Category Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
(2026-2030) (2031-2035) (2036-2040) 2041-2045 2046-Beyond
$) $) $) $) $)
Existing Users $9,054,000 $155,000 $155,000 $155,000 $- $9,519,000
Future Users $17,749,000 $16,147,000 $26,001,000 $23,582,000 $152,315,000 $235,794,000

Total $26,803,000 $16,302,000 $26,156,000 $23,737,000 $152,315,000 $245,313,000

Table ES.4 Sanitary Sewer Collection System CIP Summary

Project Type Total (§)
Capacity Improvements
Gravity Mains $6,276,000 $16,083,000 $22,359,000
Lift Stations $- $25,360,000 $25,360,000
Force Mains $- $58,000 $58,000
Subtotal $6,276,000 $41,501,000 $47,777,000
New Service Related Improvements
Gravity Mains $- $139,822,000 $139,822,000
Lift Stations $- $18,796,000 $18,796,000
Force Mains $- $1,218,000 $1,218,000
Subtotal $- $159,836,000 $159,836,000
City Related Projects
Ongoing Projects $2,627,000 $25,227,000 $27,854,000
Other Projects
Sewer Master Plan Update $619,000 $617,000 $1,236,000
Septic Removal by Sewer Extension $- $8,607,000 $8,607,000
Subtotal $619,000 $9,224,000 $9,843,000

Notes:

(1) Engineering News-Record (ENR) 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated Construction Cost includes a 30 percent contingency of the baseline construction cost.

(3) Total project costs include a 10 percent markup for engineering, a 10 percent markup for construction management and a 7.5 percent markup for project administration of the estimated
construction cost.

(4) The total markup is 65.8 percent of the baseline construction cost.
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Chapter 1
INTRODUCTION

This Master Plan has been prepared by Carollo. This document is intended to help the City
develop an integrated approach to prioritizing wastewater infrastructure improvements and
upgrades. The Master Plan identifies constraints within the existing system, provides
recommendations, and prioritizes improvements thought the development of a CIP.

1.1 City Location

The City is located within the San Joaquin Valley of California approximately 40 miles south of
the City of Fresno and 70 miles north of the City of Bakersfield. State Route 198 bisects the City
in an east-west direction and State Route 99 runs along the western edge of the City (see
Figure 1.1).

Visalia was incorporated in 1874. The City provides wastewater and storm drainage service to its
customers within the City limits, as well as some small areas outside of the City limits. California
Water Service Company provides potable water to the City. The City is home to approximately
138,000 residents and the City limits encompass 35 square miles.

1.2 Previous Master Plan

The City’s previous sewer system Master Plan was completed in 2005 by Carollo. The objective of
the 2005 Master Plan was to review the existing capacity of the sewer collection system and
recommend improvements needed to service anticipated future growth. The 2005 Master Plan
included the development of a water system hydraulic model, developed in H,OMAP Sewer, and
a capital improvement program for the City’s sewer system.
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1.3 Objectives

The purpose of this Master Plan is to provide an updated planning document for the City’s
wastewater collection system. Overall, the Master Plan will assist the City in their approach to
optimize their collection system infrastructure. The objectives include:

e Update the City's existing hydraulic model.

e Determine existing and future wastewater flows.

o Define planning and evaluation criteria for the City’s wastewater collection system.

e Perform capacity analyses and identify deficiencies in the collection system under
existing and future conditions.

e Identify preliminary infrastructure to serve future growth.

e Prepare a CIP for the collection system.

1.4 Scope and Authorization

In September 2018, the City approved a professional service agreement with Carollo to prepare
an update to the Master Plan. The professional services agreement included the following main
tasks:

e Task1-Review of Existing Data and Collection of New Data (RFP Section A).

e Task 2—Model Development (RFP Section B).

e Task 3 - Development of Master Plan Update (RFP Main Goal Sections C and D).
e  Task 4 —Nexus Study (RFP Section E).

e Task 5-Stakeholder Involvement Program (RFP Section F).

e Task 6 —Project Management.

Carollo performed a Nexus Study to update the sanitary sewer impact fees for new development
in compliance with AB 1600 and other California legal requirements. This document is a
standalone report and is not included in the Master Plan.

1.5 Report Organization

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

e Chapter1-Introduction. This chapter presents the need for this Master Plan and the
objectives of the study.

e Chapter 2 - Study Area Description. This chapter presents a description of the study
area, defines the planning horizon for this study, and summarizes the land use
classifications and future development of the study area.

e Chapter 3 - Existing Collection System. This chapter provides an overview of the
collection system and existing treatment facility.

e Chapter 4 - Wastewater Flows. This chapter summarizes the City's historical and
projected wastewater flows. This chapter also defines the typical components of
wastewater in a collection system as they pertain to this Master Plan. The flow
monitoring data and results from the flow monitoring program are summarized and
discussed.
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Chapter 5 - Wastewater Collection System Hydraulic Model. This chapter describes the
update and calibration of the City’s collection system hydraulic model. A detailed
summary of the hydraulic model calibration steps, standards, and results for both dry
weather flow (DWF) and wet weather flow (WWF) conditions is also provided.

Chapter 6 - Wastewater Collection System evaluation Criteria and System Analysis. This
chapter discusses the hydraulic evaluation of the sanitary sewer 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
projects, a summary of the capital costs, and a basic assessment of the possible financial
impacts on the City. This chapter presents the recommended CIP for the City’s sanitary
sewer collection system and a summary of the capital costs.
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Katherine Woodhull-Fuget, EIT; Associate Civil Engineer.

The following Carollo staff members were principally involved in this project:
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Chapter 2
STUDY AREA DESCRIPTION

This chapter presents a discussion of the City’s planning area characteristics, the land use
classifications, and historical and projected population trends.

2.1 Study Area

In accordance with the City’s 2014 General Plan, the main study area consists of the Tier 3 Urban
Growth Boundary (UGB) plus the Community of Goshen Urban Development Boundary. The
area beyond Tier 3 UGB is classified as the Planning Area and was analyzed as part of this Master
Plan. Outside of Tier 3 UGB, farmland is the most prominent land use within the City’s Planning
Area. The future land use between Tier 3 and the Planning Area will need a broader analysis to
determine future use of this area. Depending on future land use of the Planning Area, sizing and
sanitary sewer alignments may be impacted.

The City’s current General Plan assumes that through the year 2030, the annual average growth
rate will be 2.6 percent, resulting in a Tier 3 UBG buildout population of 210,000.

The City’s study area consists of multiple boundaries that are shown on Figure 2.1 and Figure 2.2.
Area for the boundaries is based on GIS data provided by the City and are described below:

e  City Limits: The City limits encompass approximately 32,000 acres (49 square miles).
Figure 2.1 shows the City limits.

e Service Area: Sewer services are provided to residential, commercial, and industrial
customers within city limits and nearby Goshen, which is northwest of the City.

e UGB: The General Plan defines this area as an administrative boundary which urban
development is not allowed beyond during the time period for which it is effective. The
total area consists of approximately 32,000 acres (49 acres) and could support a target
future population of 210,000. Figure 2.1 illustrates the UGB.

e Sphere of Influence (SOI): The SOl is a planning boundary outside of an agency's legal
boundary (such as the city limit line) that designates the agency's probable future
boundary and service area.

e Planning Area: The Planning Area encompasses the UGB, SOI, and provides an open
space buffer around the City. The area beyond the UGB is mainly comprised of
agricultural land use. Long-term planning for this area is not considered in the General
Plan. However, the previous master plan considered portions of the planning area
(generally north of UGB) as potentially developable. For the purposes of this Master Plan
the Planning Area will be considered, and preliminary infrastructure will be
recommended. This Master Plan will continue the preliminary analysis of the Planning
Area. Figure 2.1 shows the Planning Area, as well as the areas considered developable
for the purposes of this Master Plan.
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2.2 Climate and Topography

The City is characterized as a cold semi-arid (steppe) climate with warm, dry summers, and
short, moderately cold winters. The low humidity leads to a wide daily range in temperatures,
with an average difference between maximum and minimum daily temperatures of 19 to

34 degrees Fahrenheit (°F). Table 2.1 summarizes the average maximum and average minimum
monthly temperatures as well as the average monthly precipitation for the City. The average
high temperature varies throughout the year, with averages ranging between 36.9 °F and

97.5 °F. July is the City’s hottest month, with an average high temperature of 97.5 °F and an
average low temperature of 63.5 °F. January is the wettest month with an average 1.97 inches of
precipitation. The average annual rainfall is 10.15 inches, with approximately 80 percent
occurring between December and April.

The study area terrain slopes from higher elevation in the western reaches of the Sierra Nevada
to the low flatlands of the San Joaquin Valley. The surface elevations within the study area are,
on average, approximately 330 feet above mean sea level.

Table2.1  Study Area Climate

Month Average Maximum | Average Minimum Av_erage Monthly Moﬁ\’llsll;?g'?o(z)
Temperature® (°F) | Temperature® (°F) | Rainfall¥ (inches) (inches)
January 56.0 36.9 1.97 1.55
February 62.6 40.8 1.83 2.24
March 68.0 43.7 1.72 3.10
April 74.6 47.5 0.98 4.50
May 82.6 53.1 0.36 5.89
June 911 59.0 0.09 7.20
July 97.5 63.5 0.01 8.06
August 96.2 61.6 0.01 7.44
September 90.1 57.3 0.13 5.70
October 80.2 50.2 0.48 3.72
November 67.3 41.6 0.98 2.10
December 56.8 36.8 1.57 1.55
Annvual 76.9 49.3 10.15 53.1
Notes:

(1) Source: Western Regional Climate Center, Visalia, California (049367).
(2) Source: CIMIS Reference ETo Zones, Zone 11. Visalia, CA (36.338, -119.2929).
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2.3 Land Use

Land use information is an integral component in determining the sewer generation within a
given service area. The type of land use in an area will affect the volume and character of the
wastewater generated. Therefore, adequately estimating wastewater loads from various land
use types is important in sizing and maintaining the sanitary sewer collection system facilities.
An important tool for determining land use projections is the City’s General Plan. The land use
assumption provided in the General Plan were used for the purpose of the Master Plan. The
General Plan identifies 18 land use categories which are listed in Table 2.2. The General Plan
identifies a southwestern area as Reserve; however, the City is in the process of allowing this
area to be changed to commercial use. This area is listed as Commercial/Reserve in Table 2.2.
Figure 2.2 shows the land use within the City’s Planning Area. Land use descriptions from the
General Plan are included in Appendix A for reference.

Table 2.2 General Plan Land Use

Area Within the SOI®P(acres)

Land Use Category

Land Use Code Developed Vacant
Residential
Residential Very Low RVLD 307 1,033 1,339
Density
Residential Low Density RLD 10,700 4,809 15,509
Residential Medium RMD 788 764 1,552
Density
Residential High Density RHD 267 270 538
Commercial/Industrial
Business Research Park BRP 61 88 148
Commercial Mixed Use cMU 820 315 1,135
Commercial CN 148 77 225
Neighborhood
Commercial Regional CR 307 233 539
Commercial/Reserve - 870 870
Commercial Service cS 446 76 522
Industrial I 1,336 2,455 3,792
Light Industrial IL 226 167 392
Office o] 386 55 441
Other
Downtown Mixed Use DMU 215 2 218
Public/Institutional Pl 1,351 1,046 2,397
Parks/Recreation PR 844 789 1,633
Reserve R 1 10 11
Conservation C 604 417 1,021

Agricultural A - 435 435
Total 18,805 13,889 32,694

Notes:

(1) Land use areas based on GIS data and aerial analysis of the City’s current service area (as of October 2021).
(2) Theland use totals in this table exclude Goshen.
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2.3.1 Future Land Use
Urban Growth Boundary Land Use

Future land use includes the development of vacant or underdeveloped areas. This includes
growth outside the current City limits and encompassed by Tier 3 UGB. It is assumed that
development and redevelopment will occur according to the land use designations as depicted
on Figure 2.2.

Sphere of Influence

Land use within the SOl extends beyond Tier 3 UGB. This boundary includes the Reserve area
which is modeled as commercial in compliance with the City’s 2014 General Plan Environmental
Impact Report. The SOI area south of the WRF is owned by the City and currently designated as
agriculture. This area was not considered in the analysis.

Planning Area

Land use within the Planning Area is currently designated as predominately agriculture. The
City’s General Plan has not evaluated specific land use for this area. The Planning Area is
considered ultimate buildout and occurs beyond development of the UGB. Development within
this area is considered 70 percent residential, 20 percent commercial, and 10 percent open
space. These percentages were developed from existing users which are estimated at 60 percent
residential, 30 percent commercial and industrial. Future development in the Planning Area was
assumed to have greater residential users, while industrial users remain within the City limits.

Known Developments

The City has plans for development of new residential communities as shown in Table 2.3. The
City has currently identified 70 residential developments. Figure 2.3 shows the location of each
development, which is expected to result in 3,126 new single- and multi-family residential units.
The information provided in Table 2.3 and shown on Figure 2.3 was obtained from the City’s
Planning Division, Residential Development Activity — Final Maps. An aerial review of each
development was performed in GIS to determine if lots are vacant during the hydraulic model
calibration period. Existing land use is based on the General Plan and may vary from actual use.

Table2.3  Planned Development Summary
Desjjcr)m;dent Existing Single-Family | Multi-Family Acreade
P i Land Use Units Units 9
Name
1 Wood Ranch DU.pIexes/ Low Density 0 38 3.59
Triplexes
2 LuisiAcres  Single-Family  edim 56 0 12.24
g Y Density '
Lance Lane . . .
3 Ectates Single-Family  Low Density 84 0 19.95
4 Willow Springs ~ Single-Family  Low Density 140 0 39.66
Walnut Park : . :
5 Estates Single-Family  Low Density 34 0 11.97
Highland Park .
6 Estatesat  Single-Family ~ edium 223 0 1434
Density

Shannon Ranch
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Desleé;gnfndent Existing Single-Family | Multi-Family Acreaqe
P 1 Land Use Units Units 9
Name®
Highland Park : . .
7 Estates Single-Family  Low Density 54 0 38.80
8 RIVerRUN  gingle-Family  Low Densit 104 0 28.28
Ranch 5-7 g y y '
Senior .
9 Visalia Palms Citizen Medlgm 0 66 4.16
Density
Duplexes
Maddox at . : Medium
10 Caldwell VII Single-Family Density 43 0 8.35
Shannon : . .
11 Ranch 3 Single-Family  Low Density 182 0 14.01
. Single/ Medium
12 Diamond Oaks Multi-Family Density 124 0 29.55
13 Campo Estates  Single-Family ~Low Density 51 0 10.19
Single- .
14 The Grove Family/ Medium 53 A 11.22
Density
Apartments
Single-
15 Houdini Acres Family/ Low Density 8 4 2.15
Duplexes
16 Lowery West  Single-Family  Low Density 60 0 14.16
17 Cherry Creek  Single-Family Low Density 45 0 9.7
18 Rose Estates Single-Family Low Density 6 0 3.0
19 Teagan Ranch  Single-Family Low Density 8 0 1.58
River Island . . .
20 Ranch Single-Family  Low Density 239 0 61.4
21 QUlnéarr;a De Single-Family  Low Density 14 0 5.0
22 Orchard Walk  Single-Family Low Density 104 0 247
gy DEMOIEORS e el LamBendg 44 24 13.89
Unit 1
24 LulsIACres g gle-Family  Low Densit 24 0 5.1
Unit 5 Phase 2 9 y y ’
Senior
25 Los Pinos Citizen Low Density 21 0 7.0
Duplexes
26 QuailRiver ) - rtments  edium 0 146 7.1
Apartments Density
Diamond Oaks .
27 Multi-Family Apartments  Low Density 0 182 13.2
28 East Haven Duplexes Low Density 0 14 1.78
Duplexes
Visalia Medium
29 AT TS Apartments By 0 200 15.9
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Planned
Existing Single-Family | Multi-Family
Developrr;ent Type Land Use Units Units AR
Name®
Bonadventure . . .
30 Unit 2 Phase 2@ Single-Family Low Density 3 0 1.5
31 La Valencia®  Single-Family Low Density 3 0 1.5
Northgate . . .
32 Ectates® Single-Family  Low Density 4 0 2.0
Da Vinci at . . .
33 Bella Sera® Single-Family  Low Density 6 0 3
Oak Meadow . . Very Low
35 Ectates No. 52 Single-Family Density 2 0 15
36  Riggin Ranch®  Single-Family Low Density 5 0 2.5
Stonegate . . .
37 Etates® Single-Family Low Density 1 0 0.5
38 Hall Estates Single-Family  Low Density 30 0 8.3
Pinkham . . .
39 Ranch® Single-Family Low Density 7 0 1.4
40 Los Gatos® Single-Family  Low Density 5 0 2.2
Oakglen . . .
41 Estates® Single-Family Low Density 3 0 0.7
Cobblestone : . .
42 Estates II, Unit 3 Single-Family ~Low Density 18 0 7.1
Pheasant Ridge
43 Unit No. 2, Single-Family Low Density 4 0 1
Phase 1©
bt Quail River Single-Family  Low Density 323 0 453
Shannon Ranch
45 3Units 1-4 & Single-Family Low Density 14 0 2.0
6@
Pine River
47 Ranch Estates  Single-Family ~Low Density 5 0 1.2
Phase 1)
Rancho Santa
48 Fe Estates Unit ~ Single-Family Low Density 5 0 1
3 Phase 1@
Shannon Ranch Duplexes/ .
>0 3 Units 13 & 14 Triplexes Low Density 63 38 101
51 Kayenta Single-Family  Low Density 90 0 19.95
Crossing
55 o8N Seiltl’as“a” Single-Family Low Density 9 0 15
56  Eagle Meadows Single-Family Low Density 94 0 13.8
Shannon Ranch _. . .
57 3 Units 5, 7-8 Single-Family  Low Density 81 0 17.2
58 LuisiAcres g, le-Family Low Density 30 0 47

Unit 5 Phase 1

FINAL | JUNE 2025 | 2-11



CITY OF VISALIA | SANITARY SEWER SYSTEM MASTER PLAN | CHAPTER 2

Desleé;gnfndent Existing Single-Family | Multi-Family Acreaqe
P 1 Land Use Units Units 9
Name®
Quail Park Senior
Senior Citizen Medium
>9 Independent Independent Density 0 100 37
Living Living
go  oterlingOaks o i Family  Low Density 91 0 36.3
Unit1
G el Cade  SHEMMEE 40 18 10.2
Family
g5 WillowsSprings i Family Low Density 26 0 3.7
Unit1
Lowery West . . .
66 Phase 1A Single-Family  Low Density 65 0 16.3
Lowery West . . .
67 Phase 1B Single-Family  Low Density 93 0 17.5
Southern : :
68 Highlands/ S'”E:ﬂq '\i’l'”'t" Low Density 71 48 143
Rancho Verde y
69 Candelas Single-Family  Low Density 149 0 32.8
70 Reimer Single-Family  Low Density 65 0 11.2
Total - - 3,126 922 728
Notes:

(1) Known development list as of October 2021.
(2) Based on an aerial analysis in GIS, a number of units have been developed as of 2021. The remaining units and
approximate acreage during the sewer loading of the hydraulic model are shown in units column.
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2.3.2 Historical and Existing Sanitary Sewer Service Area Population

Historical population estimates are from the California Department of Finance. Table 2.4 shows
the historical population for the City of Visalia and the City of Goshen. The total existing
population within the service area (Visalia and Goshen) boundaries was estimated at

141,073 people. From 2000 to 2019 (20 years) the growth rate for Visalia has averaged

2.15 percent.

Table 2.4  Historic and Existing Population

Visalia Goshen ‘ Total ‘ Visalia Growth
Population Population Population (%)
1999 90,072 2,351 92,423 --
2000 91.891 2,394 94,285 2.02
2001 93,309 2,435 95,744 1.54
2002 95,730 2,476 98,206 2.59
2003 98,740 2,518 101,258 3.14
2004 102,236 2,561 104,797 3.54
2005 106,054 2,605 108,659 3.73
2006 108,950 2,649 111,599 2.73
2007 115,243 2,694 117,937 5.78
2008 118,848 2,740 121,588 3.13
2009 121,885 2,786 124,671 2.56
2010 124,442 3,006 127,448 2.10
2011 125,531 3,045 128,576 0.88
2012 126,926 3,085 130,011 111
2013 128,500 3,125 131,625 1.24
2014 129,470 3,165 132,635 0.75
2015 130,660 3,207 133,867 0.92
2016 132,397 3,248 135,645 1.33
2017 133,872 3,290 137,162 1.11
2018 135,892 3,333 139,225 1.51
2019 137,696 3,377 141,073 1.33
20-Year Average 2.15
10-Year Average 1.23
5-Year Average 1.24

2.3.3 Projected Sanitary Sewer Service Area Population

This Master Plan assumes a growth rate of 2.6 percent per year for the City of Visalia (based on
input from City staff) and 1.3 percent for Goshen (per Goshen Community Plan 2018 Update
[Goshen CPU]), under the assumption that the service area population will match the City-wide
growth rate. Figure 2.4 shows the projected service area population according to a growth rate
of 2.6 percent. The projected population growth is summarized in Table 2.5.

g Iy
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Table2.5  Historic and Existing Population

Visalia Population | Goshen Population Total Population Visalia Growth (%)

2020 141,276 3,420 144,697 -

2025 160,622 3,649 164,271 2.6

2030 182,617 3,892 186,510 2.6

2035 207,625 4,152 211,776 2.6

2040 236,056 4,429 240,485 2.6
300,000

Projected Buildout of UGB

250,000
50 210,000 \

200,000

c
.2
=]
("]
S 150,000
o
o
o
100,000 W
—@— Historic Visalia and Goshen
50,000
Projected Population (2.6% Visalia, 1.3% Goshen)
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2000 2005 2010 2015 2020 2025 2030 2035 2040

Year

Figure 2.4  Historic and Projected Population Growth
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Chapter 3
EXISTING SANITARY SEWER COLLECTION

SYSTEM

This chapter presents an overview of the City’s existing sanitary sewer collection system and a
brief summary of the WRF.

3.1 Existing Sanitary Sewer Collection System

The existing wastewater collection system consists of approximately 493 miles of gravity
sanitary sewer pipelines. Pipelines range in diameter from 4 inches to 48 inches. The City
operates 13 wastewater lift stations and associated force mains. Wastewater discharge from
residential, commercial, industrial, and other users are conveyed to the City’s WRF. In addition,
Goshen, a CDP located northwest of the City, conveys wastewater flows to the WRF via a lift
station and 24-inch pipeline. Figure 3.1 presents the City’s existing wastewater collection system.

A small portion of wastewater generated in the service area is disposed of through private septic
systems. These septic systems are located in former county islands.

3.1.1 Sewer Basins

The existing sanitary sewer collection system is divided into 10 sewer basins. Each basin is served
by a trunk line which identifies with a major street alignment. Figure 3.1 shows the general area
for each sewer basin. Wastewater from Goshen is conveyed to the WRF; however, a sewer basin
was not developed for the area. The trunk sewers are described from upstream to downstream.
The sewer basins differ from the temporary flow monitoring basins outlined in Chapter 4.

Basin 1 — Caldwell Akers Trunk

Basin 1 is served by the Caldwell Akers Trunk and sub trunks. The trunk begins in Caldwell
Avenue, west of Lovers Lane with a 15-inch pipeline and extends west. The pipeline transitions
to an 18-inch at Ben Maddox Way, then a 24-inch at Santa Fe Street. The 24-inch segment
continues to Mooney Boulevard and increases to a 27-inch. The remainder of the Caldwell
segment consists of a 27-inch pipeline from Mooney Boulevard to Akers Street. In Akers Street
the trunk transitions to a parallel 12-inch and 36-inch pipeline. The Caldwell Akers Trunk
terminates at Walnut Avenue with the 36-inch connection to a 48-inch and the 12-inch
connecting to a 36-inch .

Basin 2 — Walnut Lovers Lane Trunk (Walnut Outfall)

Basin 2 is served by the Walnut Lovers Lane Trunk, a parallel Walnut Outfall Trunk, and sub
trunks. The Walnut Lovers Lane trunk begins in Lovers Lane and Houston Avenue with a 15-inch
pipeline. The trunk extends south on Lovers Lane and transitions to an 18-inch at Race Avenue.
The pipeline cross highway 198 and transitions to a 21-inch, which extends to Walnut Avenue.
The Trunk continues west on Walnut Avenue and transitions from 21-inch to a 36-inch pipeline.
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The pipeline crosses Highway 99 as a 42-inch and terminates at the WRF. The Walnut Lovers
Lane Trunk is downstream of tributary Basins 2, 3, 4, 7, 8, and portions of 1, 5, and 10.

The Walnut Outfall is a 48-inch pipeline that extends west from Akers Street to the WRF. The
pipeline runs parallel to the Walnut Avenue Lovers Lane Trunk and is downstream of tributary
Basins 6, 9, and portions of 1, 5, and 10.

Basin 3 — Tulare Trunk

Basin 3 is served by the Tulare Trunk and sub trunks. The trunk begins in Tulare Avenue and Ben
Maddox Way with a 12-inch pipeline. The trunk extends west to Church Street, transitioning
from 12-inch to a 21-inch pipeline. Pipeline turns north onto Church Street, transitions from
21inches to 18 inches at the intersection of Church Street and Sequoia Avenue, turns west at
Noble Avenue and decreases to a 15-inch until Encina Street where it goes back to 18-inch until
Divisadero. The pipeline continues south in Divisadero Street as a 21-inch and West on Tulare
Avenue, transition from 27 inches to 33 inches in pipeline diameter. The Basin terminates at the
intersection of Laurel Avenue and Noyes Street.

Basin 4 — Akers Mineral King Trunk

Basin 4 is served by the Akers Mineral King Trunk and sub trunks. The trunk begins in the
intersection of Houston Avenue and Lovers Lane with a 15-inch diameter pipeline. The trunk
extends west in Houston Avenue, where it transitions to an 18-inch diameter pipeline at Cain
Street. The trunk continues west on Houston Avenue then goes south on Burke Street, where it
transitions to a 21-inch just north of Center Avenue. The 21-inch trunk continues south on Burke
Street, then heads west on Mineral King Avenue, north on Santa Fe Avenue, west on Willow
Street (where it transitions to a 24-inch diameter pipeline), and then south again to Mineral King
Avenue at the Marriott Hotel. The 24-inch trunk continues west on Mineral King Avenue where it
transitions to a 36-inch diameter at Locust Street, and a 42-inch at Divisadero Street. The trunk
decreases in size to a 30-inch as it crosses south across Highway 198, west of Woodland Drive.
The 30-inch trunk then continues west along Noble Avenue and then south to Tulare Avenue,
and then along Akers Street, where it connects to the Walnut Lovers Lane Trunk on Walnut
Avenue.

Basin 5 — Ranch Houston Trunk

Basin 5 is served by the Ranch Houston Trunk and sub trunks. The trunk begins east of the
Houston Avenue and Burkes Street intersection with a 12-inch diameter pipeline. The trunk
extends west in Houston Avenue transitioning to an 18-inch at the intersection of Conyer Street
and continuing to Ranch Street. The Trunk extends south in Ranch Street to Mineral King Trunk.

Basin 6 — Akers Houston Trunk

Basin 6 is served by the Akers Houston Trunk and sub trunks. The trunk begins in Giddings Street
and Vine Avenue, south of the abandoned Sunnyview/Giddings lift station with a 15-inch. The
trunk extends south in Demaree, then east in Goshen Avenue. The pipeline zigzags through a
residential area to Chinowth Street, then to Hurley Avenue, south on Crenshaw Street. The
pipeline continues south to Mineral King as a 21-inch pipeline and parallels the Mineral King
Trunk. The trunk crosses Highway 198 as a 24-inch and continues south to Akers Street and
Walnut Street.

Iy
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Basin 7 — Road 76 Ferguson Trunk

Basin 7 is served by the Road 76 Ferguson Trunk and sub trunks. The trunk begins east of Riggin
Avenue and Dinuba Avenue, with a 24-inch pipeline. The pipeline extends west on Riggin Avenue
and continues south on Mooney Boulevard as a 30-inch pipeline. The 30-inch pipeline continues
south on Mooney to Ferguson Avenue. The 30-inch pipeline extends east on Ferguson and
transitions to a 27-inch at Zachary Street intersection and back to a 33-inch at Demaree Street.
The 33-inch pipeline continues east on Ferguson Avenue and transitions to Sunnyview Avenue,
reducing to a 30-inch at Shirk Street intersection, to Road 76. The segment in Road 76 extends
south, crosses Highway 198 and continues to the Airport Lift Station, with diameters varying
from 30 inches to 42 inches. Downstream of the lift station the pipeline reduces to a 36-inch and
terminates in the Walnut Lovers Lane Trunk.

Basin 8 — Kelsey Street Trunk

Basin 8 is served by the Kelsey Street Trunk and sub trunks. The trunk begins near Kelsey Street
and Goshen Avenue intersection with an 18-inch pipeline. The trunk continues south, transitions
to a 21-inch, crosses Highway 198 and enters the Golf Course Lift Station. Downstream of the lift
station the 21-inch trunk terminates at the Walnut Lovers Lane Trunk.

Basin 9 — Shirk Street Trunk

Basin 9 is served by the Shirk Street Trunk and sub trunks. The trunk begins at the intersection of
Shirk and School Avenue with a 48-inch pipeline. The trunk continues south in Shirk Avenue,
crosses Highway 198 and enters the Shirk Lift Station. Downstream of the lift station a 6-inch
force main extends to Walnut Street and terminates at the Walnut Outfall Trunk.

The Shirk Capacity Enhancement Project will extend this trunk north and expand the basin in the
future.

Basin 10 — Visalia Parkway Akers Trunk

Basin 10 is served by the Visalia Parkway Trunk and sub trunks. The trunk begins at the
intersection of Visalia Parkway and Santa Fe Street with a 33-inch pipeline. The trunk extends
west, transitioning to a 36-inch south of Mooney Boulevard. The pipeline continues to Akers
Street and heads north to Caldwell Avenue. The trunk terminates at the Caldwell Akers Trunk.
The Parkway Trunkline Project will extend the trunk to Lovers Lane.

3.1.2 Septic Users

Septic users within the City limits have been identified. Properties that are located inside county
islands were also identified. Areas outside of the city limits and located in Tier 1 of the UGB have
several septic users, however, these users were not identified. These areas are expected to be
connected as new development/redevelopment extends. Figure 3.2 shows the location of septic
users within the service area and located within county islands. Septic users were identified by
reviewing an overlay of the City’s sewer pipelines on GIS onto an imagery map. Areas where
pipelines don't extend are identified as septic users. Judgement was used on areas where GIS did
not indicate pipelines; however, the imagery map showed new development, then this area was
not considered septic.
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Method shortcomings could occur with areas where pipelines do extend through, but the
existing unit is not connected. Nevertheless, this scenario was not common, and any
misrepresentation of septic users would be minimal and not impact the hydraulic analysis.
Figure 3.2 shows the location of septic users that were identified for this master plan.

3.1.3 Pipeline Distribution by Diameter

Table 3.1 summarizes the total length of gravity pipeline for each diameter in the domestic
collection system. The table is based on GIS data and available drawings provided by City staff.
The table excludes private sewer pipelines within the study area and does not account for
pipelines within the WRF.

As shown in Table 3.1, the majority of the City's gravity sewers are 8 inches in diameter, with the
largest being 48 inches in diameter. Figure 3.2 illustrates the distribution of all pipeline
diameters.

GIS data provided by the City did not contain pipeline material and age. The City should update
the GIS to include installation dates and pipeline material, if possible, which will allow the City to
perform an age-based analysis to provide an evaluation of pipeline decay and potential failure.
This knowledge will assist the City in identifying critical areas.
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Table3.1  Pipeline Diameter Overview

BlETE Geen) (s "o

Gravity

4 7,100 13 0.27
5 700 0.1 0.03
6 191,900 36.3 7.37
8 1,766,900 334.6 67.86
10 124,800 23.6 4.79
12 144,500 27.4 5.55
14 2,700 0.5 0.10
15 59,900 113 2.30
18 55,000 10.4 2.11
20 2,800 0.5 0.11
21 34,700 6.6 133
24 36,200 6.9 1.39
27 27,900 53 1.07
30 39,700 7.5 1.52
33 31,000 5.9 1.19
36 50,200 9.5 1.93
42 7,600 1.4 0.29
48 20,000 3.8 0.77
Total 2,603,600 493.1 100
Notes:

(1) Total only includes City owned pipelines, Goshen and abandoned pipelines are excluded.
(2) Pipeline length in feet rounded to nearest hundred.
(3) Force main data was not available.
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6" and Less

Figure3.3  Pipelines by Diameter

3.1.4 Lift Stations

The City owns and operates 15 lift stations that pump wastewater from low points in the
collection system to manholes at higher elevation. Table 3.2 summarizes the available
information on each lift station. Airport lift station includes four pumps, while the other lift
stations include one duty pump and one standby pump.
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Table 3.2 Lift Station Information

Firm Firm
Lift Station Name Capacity Capacity
(gpm) (mgd)
1 Airport 4 6,100 8.78
2 Golf Course 2 1,200 1.73
3 Shirk & 198 2 950 1.37
4 Preston & Hillsdale 2 400 0.58
5 Mill Creek & Main Street 2 175 0.25
6 Border Links 2 180 0.26
7 St John’s Parkway and Modoc® 2 - -
8 Comstock & Houston® 2 - -
9 Demaree & Pryor 2 480 0.69
10 County Center & Mary 2 180 0.26
11 Evergreen & Cherry 2 480 0.69
12 Sunnyside & Mooney 2 580 0.84
13 Mooney and 272 2 190 0.27
- Caprock® 2 - -
- Virmargo/Goshen 2 - -
Notes:

Capacity of lift station is unknown.

3.2 Existing Water Conservation Plant

The City owns and operates the WRF which provides service to the City and the unincorporated
community of Goshen. The City completed upgrades to the WRF in January 2017. The WRF now
consists of:

e  Two Parshall flumes.

e Two barscreens.

e Four grit tanks.

e  Five rectangular primary clarifiers.
e Fourfine screens.

e Four rectangular aeriation basins.
e Ten membrane bioreactor tanks.
e Recirculation lines.

e Ultraviolet light.

Figure 3.3 shows a process flow diagram of the WRF. The plant currently has a permitted
capacity of 18 mgd. The plant has the capability to produce recycled water that meets Title 22
standards. Currently, the City is permitted to discharge to City owned land and contracted users.
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Chapter 4
SANITARY SEWER FLOWS

This chapter summarizes the flow monitoring program and establishes the flows characteristics
that will be used to evaluate the collection system.

4.1 Sanitary Sewer Flow Components

This section describes the terminology used for the hydraulic analysis of the sanitary sewer
collection system. Wastewater flows vary according to season and generally consist of DWF and
WWEF.

Groundwater infiltration (GWI) is an additional component of DWF. GWI enters the sewer
system when the pipeline depth is lower than the groundwater. Because the water table is
several hundred feet below the ground surface, GWI in the Central Valley should not be a
significant contributor to the collection system under DWF conditions.

WWEF includes inflow from storm water runoff and infiltration from saturated soil conditions. The
storm water inflow and infiltration comprise the WWF component termed infiltration/inflow (I/1).
The response in the sewer system to rainfall is seen immediately (as with inflow) or within hours
after the storm (as with infiltration).

Base Wastewater Flow

The base wastewater flow (BWF) is synonymous with DWF and is generated by the City’s
customers independent of wet weather influences. BWF is estimated by measuring flows during
dry weather conditions. The flow has a diurnal pattern that varies depending on the type of use.
Commercial and industrial flows, though they vary depending on the type of use, are typically
higher during business hours and lower at night. Furthermore, the diurnal flow pattern
experienced during a weekend may vary from the diurnal flow experienced during a weekday.

Average Annual Flow

The AAF is the average flow that occurs on a daily basis throughout the year, including both
periods of dry and wet weather conditions.

Average Dry Weather Flow

The average dry weather flow (ADWF) is the average flow that occurs on a daily basis during the
dry weather season, considered May through October. The ADWF includes the BWF generated
by the City’s residential, commercial, and industrial users during the dry season.

Maximum Day Dry Weather Flow

The MDDWF is the highest daily average influent flow during the dry weather months.
Peak Dry Weather Flow

PDWEF is the maximum hourly influent flow during the dry weather months.
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Peak Wet Weather Flow

PWWEF is the maximum influent flow during the wet weather months.
4.2 Flow Monitoring Data

This section describes the temporary flow monitoring program conducted as part of this study.
The data and results from the flow monitoring program are summarized and discussed.

4.2.1 Flow Monitoring Program

As part of the Scope of Services for this Master Plan, Carollo contracted with V&A Consulting
Engineers (V&A) to conduct a temporary flow monitoring program within the City's sanitary
sewer collection system. The purpose of the flow monitoring program was to assist in the
development of design flow criteria and to correlate actual collection system flows to the
hydraulic model predicted flows. The temporary flow monitoring program was conducted for a
period of 42 days, from November 28, 2018, to January 08, 2019. The “City of Visalia 2018/2019
Sewer Flow Monitoring Study” prepared by V&A summarizes the flow monitoring program. A
copy of the report is included in Appendix B.

4.2.2 Flow Monitoring Sites and Tributary Areas

A total of 15 open-channel flowmeters were installed at locations selected by Carollo and the
City. The meter sites were selected to best isolate and model critical areas and subareas within
the sewer system. Table 4.1 lists the flow monitoring locations and the sewer diameters where
the meters were installed. The 15 flow monitoring locations, as well as the tributary area to each
site, are shown on Figure 4.1. Figure 4.2 provides a schematic illustration of the flow monitoring
locations.

Table4.1  Flow Monitoring Locations

Site Pipe Diameter (inches) Location
FM-01 36 End of Drive 85
FM-02 21 Valley Oaks Golf Course
FM-03 48 West Walnut Avenue west of Road 92
FM-04 36 West Walnut Avenue and South Savannah Street
FM-05 36 3498 Akers Street north of West Caldwell Avenue
FM-06 33 South Noyes Street and West Laurel Avenue
FM-07 30 South Akers Street north of West Cambridge Avenue
FM-08 24 South Akers Street south of West Cambridge Avenue
FM-09 27 West Walnut Avenue and South San Joaquin Drive
FM-10 27 West Caldwell Avenue and Road 100
FM-11 42 West Mineral King Avenue west of South Woodland Drive
FM-12 28 East Walnut Avenue and South Church Street
FM-13 18 Houston Avenue and North County Center Street
FM-14 18 West Cecil Avenue and North Ranch Court
FM-15 28.5 4425 West Ferguson Avenue west of North Chinowth Street

Iy
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4.2.3 Flowmeter Installation and Flow Calculation

Teledyne Isco 2150 flowmeters were used for this project. Isco 2150 meters use a pressure
transducer to collect depth readings and ultrasonic Doppler sensors on the probe to determine
the average fluid velocity. The ultrasonic sensor emits high frequency sound waves, which are
reflected by air bubbles and suspended particles in the flow. The sensor receives the reflected
signal and determines the Doppler frequency shift, which indicates the estimated average flow
velocity. The sensor is typically mounted at a manhole inlet to take advantage of smoother
upstream flow conditions. The sensor may be offset to one side to lessen the chances of fouling
and sedimentation where these problems are expected to occur. Manual level and velocity
measurements were taken during installation of the flowmeters and again when they were
removed and were compared to simultaneous level and velocity readings from the flowmeters to
verify proper calibration and accuracy. The pipeline diameter was also verified in order to
accurately calculate the flow cross-section. The continuous depth and velocity readings were
recorded by the flowmeters on 5-minute intervals. The flow at each meter was calculated at
5-minute intervals based on the continuity equation:

Q=VxA

where,

Q = Pipeline flow rate, cubic feet per second
V = Average velocity, feet per second (ft/s)
A = Cross sectional flow area, square feet

Finally, the 5-minute flow, velocity, and level data were aggregated into 15-minute increments.
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4.2.4 Flow Monitoring Results (V&A Consulting Engineers)

This section summarizes the results of the flow monitoring program. Meter FM-09 is presented
throughout this chapter as an example.

Dry Weather Flow Data

Characteristic dry weather 24-hour diurnal flow patterns for each site were developed based on
the hourly data. This hourly flow data was then used to calibrate the hydraulic model for the
observed DWFs during the flow monitoring period.

Hourly patterns for weekday and weekend flows were analyzed separately to better understand
DWEF. V&A provided estimates for the average weekday and weekend levels and velocities at
each site, which are used in DWF calibration. Table 4.2 summarizes the DWFs at each meter.

Figure 4.3 illustrates a typical variation of wastewater flows in the City, which is based on the
data collected from Meter 09. Similar graphics associated with the remaining sites are included
in Appendix B.

As shown on Figure 4.3, flow patterns differ according to the day of the week. DWF for Monday
through Thursday experienced the greatest peak during evening hours, while Saturday and
Sunday show peaks later in the day. A majority of the dry weather hydrographs display a similar
pattern to Meter FM-09.

Table 4.2 Dry Weather Flow Summary

DWEF
Monitoring Site (Friday) (Saturday) (Sunday) Overall
(mgd) (mgd) (mgd) (mgd) (mgd)

FM-01 3.39 3.51 3.37 3.32 3.39
FM-02 0.07 0.05 0.04 0.04 0.06
FM-03 214 2.08 2.28 2.26 2.17
FM-04 5.69 5.81 5.83 5.69 5.73
FM-05 1.06 1.03 1.09 112 1.07
FM-06 1.23 121 1.22 1.22 1.23
FM-07 3.85 3.99 3.94 3.88 3.89
FM-08 0.62 0.63 0.67 0.66 0.64
FM-09 1.61 1.60 1.70 1.76 1.64
FM-10 0.71 0.71 0.74 0.78 0.72
FM-11 1.39 1.44 1.41 134 1.39
FM-12 0.85 0.78 0.88 0.86 0.85
FM-13 0.14 0.12 0.15 0.15 0.14
FM-14 0.57 0.55 0.57 0.58 0.57
FM-15 0.96 0.93 0.98 1.02 0.97
Total Influent 11.29 11.45 11.51 11.31 11.35
Notes:

(1) Source: Sanitary Sewer Flow Monitoring, V&A Consulting Engineers, Inc. (2018).
(2) Overall DWF = ((4 x Monday - Thursday) +(Friday)+(2 x Weekend))/7.
(3) Totalinfluent is flow entering wastewater treatment plant and is equal to Sites 1+2+3+4.
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Rainfall Data

V&A received rainfall data from three private weather stations throughout the City. Even though
V&A had no control over these gauges, V&A performed a quality assurance, and quality control
review of the data from the rain gauge to ensure their accuracy for the purposes of this study.
Appendix B shows the location of the rain gauges utilized for this study.

The rainfall data collected by V&A was used to correlate the I/l response observed in the
collection to specific storm recurrence intervals. Minor rainfall events occurred during the flow
monitoring period. The November 28, 2018, to December 1, 2018, rainfall event was the largest
event captured and elicited the greatest I/l response throughout the collection system. The rain
gauges recorded an average of 1.09 inches during the largest storm event and a total of

1.85 inches to during the entire flow monitoring program. Table 4.3 summarizes the rainfall
amount for each rain gauge for the largest storm event along with the total rainfall captured
during the flow monitoring program.

Table 4.3 Summary of Rainfall Data (V&A)

North 1.14 1.93
East 1.12 1.93
South 1.00 1.67
Average 1.09 1.85

It is important to classify the size of any major storm events captured during the flow monitoring
period. National Oceanic and Atmospheric Administration Atlas 14 provides precipitation
frequency estimates for the United States based on historical rainfall data and serves as the
industry standard for determining total rainfall depth at specified frequencies and durations. The
Atlas provides precipitation frequency estimates for 5-minute through 60-day durations at
average recurrence intervals of 1-year through 1,000-year. For example, the Atlas classifies a
10-year, 24-hour storm event for Visalia as 2.28 inches. This means that in any given year, there
is a 10 percent chance that 2.28 inches of rain will fall within a 24-hour period.

The largest storm event classifications for storm event 1 is classified as less than a 1-year storm
event.

Wet Weather Flow Data

The flow monitoring data was also evaluated to determine how the collection system responds
to wet weather events. As mentioned above, the flow monitoring program captured

one significant rainfall event. The rainfall event that occurred on November 28, 2018, was
associated with the largest I/l response during the flow monitoring period, and was used for the
I/l analysis and model calibration.

Figure 4.4 shows an example of the wet weather response at flowmeter FM-11 during the
November 28, 2018, storm event. The dashed line is the calculated BWF (baseline flow) while the
dark blue line is the measured flow from the flow monitoring period (real-time flow). As shown
on Figure 4.4, the amount of inflow entering the collection system during wet weather event 1 s
discernable, but not significant. Additional wet weather monitoring results for all meters can be
found in Appendix B.
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Figure 4.4 Example Wet Weather Flow Response (FM-11)

4.2.5 Flow Monitoring Capacity Analysis (V&A Consulting Engineers)

V&A conducted a capacity analysis of each flow monitoring site during the monitoring period.
Table 4.4 presents a site-by-site anlaysis and shows the hydraulic condition of the pipeline under
peak flow conditions during the flow monitoring period.

Table 4.4 Capacity Analysis Summary (V&A)

o Peak . i Peak
Monlltorlng Measured Peaking Diameter Measured Max d/D
Site Flow Factor (inches) Pepth
(mgd) (inches)
FM-01 3.39 4.33 1.18 36 125 0.33
FM-02 0.06 0.25 4.51 21 8.46 0.40
FM-03 2.17 3.64 1.68 48 12.64 0.26
FM-04 573 8.77 1.41 36 17.95 0.46
FM-05 1.07 1.98 1.42 36 12.27 0.3
FM-06 1.23 1.94 1.46 33 9.48 0.27
FM-07 3.89 6.95 1.44 30 15.69 0.48
FM-08 0.64 1.17 0.62 24 7.36 0.17
FM-09 1.64 2.79 1.36 27 11.94 0.39
FM-10 0.72 1.72 1.71 27 9.38 0.29
FM-11 1.39 2.39 1.62 42 11.87 0.27
FM-12 0.85 1.95 1.83 28 13.17 0.36
FM-13 0.14 0.33 0.91 18 6.63 0.20
FM-14 0.57 0.98 1.46 18 10.91 0.56
FM-15 0.97 1.73 1.74 28.5 5.53 0.19
Total 11.35 16.26 1.29 - - -
Notes:

(1) Source: Sanitary Sewer Flow Monitoring, V&A Consulting Engineers, Inc. (2018).
(2) Overall DWF = ((4 x Monday - Thursday) +(Friday)+(2 x Weekend))/7.
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As shown in Table 4.4, FM-02 had a significant peak. After reviewing the flow data and site
photos, the following was observed:

e FM-02is downstream of the Golf Course Lift Station and the large flucuation in Peak
flow/ADWEF is likely related to the pump. In addition the flows from FM-02 are small
relative to the system analysis and do not have a large influence.

e Review of FM-01 hydrograph is not reflective of a typical ADWF curve. This site is
downstream of the Airport Lift Station. The basin for FM-01 serves Industrial Park and
may reflect heavy industrial use.

e With exception to FM-02, peaking factors for each basin do not exceed a value of 2.
Typical peaking factor ratios range between 3 and 4, with higher values possibly
indicative of pronounced I/l flows (V&A).

4.2.6 Inflow and Infiltration Analysis (V&A Consulting Engineers)

V&A conduced a detailed inflow and infiltration analysis which is based on the flow monitoring
data (Appendix B). To summarize the I/l analysis, flow monitoring basins 2, 6, and 11 had the
highest inflow rates. However, I/l is generally not a significant issue for the City’s system.

4.3 Historic and Design Flows

This section summarizes historic flows and establishes design flows used to model existing and
projected flows for the City’s sanitary sewer collection system.

4.3.1 Historic Sanitary Sewer Flow

The City provided historical daily influent flow data at the WRF from 2014 through 2018. The
data included daily flow rates, which allowed Carollo to establish AAF, ADWF, and MDDWF.
Historic flow data at the WRF is summarized in Table 4.5.

Review of the data shows that the ADWF is roughly equivalent to the AAF for a majority of the
years. This is not uncommon for cities in the Central Valley with minimal GWI.

Table 4.5 Historical WRF Flows

Year AAF (mgd) ADWF (mgd) MDDWEF (mgd)
2014 10.48 10.50 11.90
2015 9.81 9.81 11.99
2016 9.93 10.15 12.04
2017 10.10 10.15 11.49
2018 10.05 10.05 13.00
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4.3.2 Per Capita Sanitary Sewer Generation

Table 4.6 summarizes the residential per capita wastewater generation. The residential per
capita rate was developed with 2020 census block data and the 2018 flow data. The census block
data was available in GIS format and trimmed to the City’s sewer basin. Areas on septic and
Goshen were removed. An estimated population within the sewer basin was then established.
2018 flow data was utilized as the flow data was separated according to land use. Table 4.6
shows that the City’s residential per capita rate is 45 gallons per capita per day (gpcd). As a
conservative approach, the recommended residential per capita rate is 50 gpcd.

Table 4.6 Per Capita Generation

o Average Residential Visalia Residential Per
Visalia Sewer @ ; )
Sesin Bamul it Flow Capita Generation
(mgd) (gpcd)
Observed 141,213 6.36 45
Recommended Existing - - 50
Recommended Future - - 50
Notes:

(1) Source: 2020 Census block data.
(2) Source: 2018 V&A Flow Monitoring Program and Table 4.8. Sum of all residential users.

4.3.3 Equivalent Dwelling Units

An EDU is an approximate measurement of wastewater generated by a single-family residence.
One EDU is equal to the average amount of wastewater generated by a single-family unit. EDUs
for the City are a product of the residential per capita rate and persons per housing unit.

Table 4.7 outlines the City’s EDUs.

The City’s General Plan land classification identifies single-family residential housing as very low
density residential detached housing and low density residential detached housing. Therefore,
flows identified in Table 4.7 as single-family residential represent very low density residential and
low density residential. As shown in Table 4.7, one single-family residential EDU is equal to

150 gallons per day (gpd).

Table 4.7  Average Flow Generation Per Unit

Visalia Residential Wastewater
Persons Per

Nomenclature Per Capita Generation Per

Housing Unit®

Generation (gpcd) Unit® (gpud)
Single-Family

Residential 3 50 150 1

Multi-Family

Residential 2 50 100 0.67
Notes:

(1) Source: City of Visalia Housing Element 2020 - 2023. Report noted average of 3 per household.
(2) Source: 2018 V&A Flow Monitoring Program and Table 4.8.
(3) Gallons per unit per day.

4.3.4 Goshen Base Flows

Goshen'’s existing wastewater flows are based on recorded daily average flow rate. Data for
future Goshen wastewater generation was limited. The Goshen CPU was used to establish future

FINAL | JUNE 2025 | 4-13



CITY OF VISALIA | SANITARY SEWER SYSTEM MASTER PLAN | CHAPTER 4

base flows. The Goshen CPU states that the capacity of the existing pump station will need to be
increased in the near future. The Goshen CPU recommends a design capacity of 790,000 gpd.
The report states that the ultimate design flow rate is 1,451,170 gpd and would require a new
pump station and larger diameter force main. Based on review of Goshen’s historic flow, a peak
flow rate of 790,000 gpd is considered a conservative estimate for the planning horizon of this
master plan. For planning purposes, Goshen was estimated to have a future base flow of
500,000 gpd and peak flow of 790,000 gpd. Within the hydraulic model, Goshen wastewater was
applied as a point load.

4.3.5 Wastewater Unit Flow Factors

To estimate the amount of flow per acre generated by each land use category, wastewater flow
factors (WWFF) were developed and are a correlation between land use and sewer generation.
These flow factors are based on the average wastewater flow generated for each land use type
and were developed to project the ADWF for buildout of the City’s General Plan.

WWEFF provide a method to estimate the average quantity of flow per acre for each type of land
use. The flow factors are expressed in gallons per day per acre (gpd/ac). The flow factors were
developed using the following procedure:

e Average flows for each flow metering tributary area were derived from the flow
monitoring data.

e Using GIS information, the acres for each existing land use type contained in each flow
monitoring tributary area were calculated. Land use identified as vacant or on septic
were excluded from existing estimates and added under future scenarios.

e Preliminary WWFF for each land use type were estimated based on similar cities and
previous experience.

e The WWEFF for each flow metering tributary were then balanced (adjusted up or down)
to match the calculated average flows from each tributary to the measured flows during
the flow monitoring period.

e Once the WWFF for each flowmeter tributary area were balanced, the weighted average
of the coefficients for each existing land use type was calculated based on the acreage
contribution from each metering tributary area.

e The weighted average WWFF were then adjusted for the entire developed sewer service
area until they matched the baseline DWF. The adjusted WWF are considered
representative of the wastewater generation by land use for the entire City and are used
to project buildout average wastewater flows of the UGB.

e The WWEFF for the Planning Area was developed under the assumption that 70 percent
is residential, 20 percent is commercial, and 10 percent is parks. An average of
520 gpd/ac was developed.

To summarize the process, WWFF were developed from the flow monitoring data as well as the
base City-wide flow of 10.5 mgd. The WWFF are shown in Table 4.8.

Over the years, these factors can vary due to drought conditions, promotion of efficient
plumbing fixtures, ongoing water restrictions, and water rate increases. It is recommended to
continuously update these factors.

Iy
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Table 4.8  Wastewater Flow Factors by Land Use Category

Wastewater Factors

(gpd/ac) (gpd)
Residential
Residential Very Low Density 307 280 85,900
Residential Low Density 10,700 470 5,029,000
Residential Medium Density 788 1,000 788,000
Residential High Density 267 1,700 454,400
Commercial/Industrial
Business Research Park 61 450 27,300
Commercial Mixed Use 820 750 614,700
Commercial Neighborhood 148 900 133,100
Commercial Regional 307 650 199,500
Commercial Service 446 650 289,700
Industrial 1,336 1,100 1,469,800
Light Industrial 226 600 135,300
Office 386 700 270,300
Other
Downtown Mixed Use 215 850 183,000
Public/Institutional 1,351 450 607,800
Parks/Recreation 844 0 0
Reserve 1 0 0
Conservation 604 0 0
Agricultural 0 0 0
Goshen - - 250,000
Total 18,805 - 10,537,800
Notes:

(1) Goshen existing wastewater flows are based on an average flow rate of observed data.

As with most cities in California, residential land use accounts for a majority of development and
wastewater flow. For the City, residential customers account for 60 percent of current flow,
commercial and industrial users account for 30 percent, public facilities account for 8 percent,
and Goshen 2 percent of flows.

4.3.6 Existing Base Flow

To estimate existing base flow, a combination of historical flow data from the WRF, 2018 water
billing data, and the temporary monitoring program were used (details provided in Section 5.2).
During the flow monitoring program DWFs averaged 11.35 mgd (Table 4.2). This flow rate was
somewhat higher than the previous measured five-year ADWF. Therefore, baseline flows were
decreased to 10.5 mgd for planning purposes. This is consistent with previous data (Table 4.5).
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4.3.7 Future Base Flow

Urban Growth Boundary Buildout

Based on the projected buildout of the UGB occurring prior to 2040, it was determined that the
most accurate forecasting methodology for future sewer flow included land use within the UGB
and wastewater flow factors (land use (acre) x WWFF (gpd/ac)).

Sphere of Influence Buildout

Buildout of the SOI applied to land in the southwest and required changing land use from reserve
to commercial. Forecasting the future sewer flows included the use of a commercial flow factor
of 900 gpd/ac.

Ultimate Buildout (Buildout of Planning Area)

Ultimate buildout was considered to remain consistent with previous master plans and to
provide a preliminary analysis of required infrastructure and size. Ultimate projected flows
consist of areas expected to develop north and east of the UGB. The land use within the Planning
Area assumes 70 percent residential, 20 percent commercial, and 10 percent open space.
Wastewater flow projections for this area are based on average WWFFs for residential and
commercial. Appendix C provides a summary of projected flows for ultimate buildout.

Known Development

Known residential development flow projections were based on WWFFs to project AAF. As
shown in Table 4.9, known developments within the UGB are projected to have an AAF of
0.4 mgd. Wastewater generation from known development is approximately 5 percent of
estimated future flow, therefore land use and WWFF were used for known development to

remain consisted with loading of each future scenario.
Table 4.9  Known Development Flow Projections

Planned Development Name

Land Use® | WWFF | Acreage® | AAF (gpd)®®

1 Wood Ranch Low Density 470 3.59 1,700

2 Luisi Acres Medium 1,000 12.24 12,200
Density

3 Lance Lane Estates Low Density 470 19.95 9,400

4 Willow Springs Low Density 470 39.66 18,600

5 Walnut Park Estates Low Density 470 11.97 5,600
Highland Park Estates at Medium

6 Shannon Ranch Density 1,000 14.34 14,300

7 Highland Park Estates Low Density 470 38.8 18,200

8 River Run Ranch 5-7 Low Density 470 28.28 13,300

9 Visalia Palms Vi 1,000 4.16 4,200
Density
Medium

10 Maddox at Caldwell VII X 1,000 8.35 8,400
Density

11 Shannon Ranch 3 Low Density 470 14.01 6,600

12 Diamond Oaks Medium 1,000 29.55 29,600
Density
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No. Planned Development Name Land Use® WWFF | Acreage® | AAF (gpd)®®
13 Campo Estates Low Density 470 10.19 4,800
14 The Grove Medium 1,000 11.22 11,200

Density
15 Houdini Acres Low Density 470 2.15 1,000
16 Lowery West Low Density 470 14.16 6,700
17 Cherry Creek Low Density 470 9.7 4,600
18 Rose Estates Low Density 470 3 1,400
19 Teagan Ranch Low Density 470 1.58 700
20 River Island Ranch Low Density 470 61.4 28,900
21 Quintana De Oro Low Density 470 5 2,400
22 Orchard Walk Low Density 470 24.7 11,600
23 Diamond Oaks Unit 1 Low Density 470 13.89 6,500
24 Luisi Acres Unit 5 Phase 2 Low Density 470 51 2,400
25 Los Pinos Low Density 470 7 3,300
26 Quail River Apartments I\D/I:::tr; 1,000 7.1 7,100
27 Diamond Oaks Multi-Family Low Density 470 13.2 6,200
28 East Haven Duplexes Low Density 470 1.78 800
29 Visalia Apartments '\S::'s‘:tr;’ 1,000 15.9 15,900
30 Bonadventure Unit 2 Phase 2¥  Low Density 470 1.5 700
31 La Valencia® Low Density 470 1.5 700
32 Northgate Estates¥ Low Density 470 2 900
33 Da Vinci at Bella Sera® Low Density 470 3 1,400
35 Oak Meadow Estates No, 50 Vo7 LOW 280 1.5 400
Density
36 Riggin Ranch® Low Density 470 2.5 1,200
37 Stonegate Estates® Low Density 470 0.5 200
38 Hall Estates Low Density 470 8.3 3,900
39 Pinkham Ranch® Low Density 470 1.4 700
40 Los Gatos® Low Density 470 2.2 1,000
41 Oakglen Estates® Low Density 470 0.7 300
42 Cobblestone Estates Il, Unit 3 Low Density 470 7.1 3,300
43 PheasanLiiangeell({)nit No. 2, Low Density 470 1 500
bt Quail River Low Density 470 453 21,300
45 Shannon Ranch 3 Units 1-4 & 6 Low Density 470 2 900
47 Pine River Ranch Estates Phase LeryiBensisy 470 19 600

10
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No. Planned Development Name Land Use® WWFF | Acreage® | AAF (gpd)®®
48 Rancho Sar;t;azz E(sl‘)cates Unit3 Low Density 470 1 500
50 Shannon Ranch 3 Units 13& 14  Low Density 470 10.1 4,700
51 Kayenta Crossing Low Density 470 19.95 9,400
55 San Sebastian Il Low Density 470 1.5 700
56 Eagle Meadows Low Density 470 13.8 6,500
57 Shannon Ranch 3 Units 5, 7-8 Low Density 470 17.2 8,100
58 Luisi Acres Unit 5 Phase 1 Low Density 470 4.7 2,200
59 Quiail Park Si?vii(;rs;ndependent g::::tr; 1,000 37 3,700
60 Sterling Oaks Unit 1 Low Density 470 36.3 17,100
64 Emerald Creek Low Density 470 10.2 4,800
65 Willow Springs Unit 1 Low Density 470 3.7 1,700
66 Lowery West Phase 1A Low Density 470 16.3 7,700
67 Lowery West Phase 1B Low Density 470 17.5 8,200
68 R P e 143 6,700

Verde
69 Candelas Low Density 470 32.8 15,400
70 Reimer Low Density 11.2 5,300
Total - - 727.92 398,300
Notes:

(1) General Plan GIS data was used to determine land use.

(2) Acreage is based on current development size. If construction had started, GIS was utilized to review and update
approximate area (as of October 2021).

(3) Flows rounded to nearest hundred.

(4) WWEFF and acreage were used to determine flow rate.

4.3.8 Existing and Projected Design Flows

PWWEF typically defines the peak flow within a sanitary sewer collection system. However, wet
weather data and hydraulic model calibration show peak flow during the dry months was
greater. Therefore, PDWF represents peak flow within the collection system.

The design MDDWF was established by reviewing the historic data and a flow rate of 13.0 mgd
was selected. The hydraulic model was updated to reflect the MDDWF. Projected MDDWF was
determined by applying a peaking factor to the future average flow. Within the model, 24-hour
diurnal patterns were applied to the MDDWF and the PDWF was established. The diurnal
patterns were developed from the flow monitoring data and reflects real-time flow patterns.

Table 4.10 presents a summary of existing and projected flows at the WRF. As shown, the
existing PDWF is estimated at 17.4 mgd and is projected to increase to 30.0 mgd at buildout of
the UGB. SOI flows are estimated to increase flows from UGB by 0.9 mgd.
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Table 4.10 System Flows

Flow Condition ADWF M.DDWF MDDWF PDWF
(mgd) Peaking Factor (mgd) (mgd)
Existing 10.5 1.24 13.0 17.4
UGB Buildout 18.5 1.24 22.9 30.0
SOl 19.4 1.24 241 323
Ultimate Buildout 28.7 1.24 35.6 47.8

. Iy
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Chapter 5
COLLECTIONSYSTEM HYDRAULIC MODEL

DEVELOPMENT AND CALIBRATIONS

This chapter summarizes the hydraulic model update process, including a summary of the
modeling software selection, a description of the modeled collection system, the hydraulic
model elements, and the model calibration process.

5.1 Sanitary Sewer Collection System Hydraulic Model Update

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. In addition, sewer
system models can perform “what if” scenarios to assess the impacts of future developments
and land use changes. The City’s collection system hydraulic model was updated using a
multi-step process utilizing data from a variety of sources.

5.1.1 Hydraulic Modeling Software

The City's previous hydraulic model was developed by Carollo using H;OMAP Sewer, by
Innovyze. The City’s previous hydraulic model was developed as part of the previous Master Plan
using the City’s utility mapping information supplemented by as-built drawings and other
available data sources. The H,OMAP Sewer modeling platform was retired in 2017.

InfoSWMM@, developed by Innovyze was selected as the new software platform for the City’s
updated hydraulic model. The hydraulic modeling engine for INfoSWMM® uses the EPA’s
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. InfoSWMM®
routes flows through the model using the Dynamic Wave method, which solves the complete
Saint Venant, one dimensional equations of fluid flow.

InfoSWMME@ consists of multiple products that work together to bring a graphical approach to
the analysis and design of wastewater and stormwater collection systems. The program includes
integration with GIS data.

5.1.2 Data Collection and Validation

The existing collection system was mainly transferred from the previous model and updated with
available drawings, as-builts, and GIS data. Figure 5.1 shows the skeletonized modeled sanitary
sewer collection system.

Iy
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5.1.3 Skeletonizing

Skeletonizing is the process of removing pipelines not considered to be essential for the purpose
of the analysis. While skeletonizing a system minimizes the number of pipelines analyzed, an
accurate representation of the collection system is maintained. For the City’s hydraulic model,
pipelines 10 inches in diameter or larger were included as well as some smaller diameter
pipelines for connectivity. Otherwise, pipelines 8 inches or smaller were excluded.

5.1.4 Elements of the Hydraulic Model

The following provides a brief overview of the major elements of the City’s 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). Junctions are also used to represent
locations where flows are split or diverted between two or more downstream links.
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 if the pipe is a
force main or gravity 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 or

headworks of a WRF.

Patterns: Diurnal patterns are used to simulate the variation in flow throughout the day.

Patterns can be established for any time period, including multi-day patterns (48-hour,

72-hour, etc.).

Inflows: The following are the two types of wastewater flow sources that can be injected

into individual model junctions (and storage nodes):

- Loads: Loads simulate base sanitary wastewater flows and represent the average
flow. The base flows are multiplied by a pattern that varies the flow temporally. The
base flow diurnal patterns are adjusted during the dry weather calibration process.
Sanitary loads can be applied to manholes, wet wells, and pressure junctions.

- Stormwater Flows: Rain-derived infiltration and inflow (RDII) are applied in the
model by assigning a unit hydrograph and a corresponding catchment to a given
loading manhole. The unit hydrographs consist 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.

oy
5-2 | JUNE 2025 | FINAL . CAFTTTN



CHAPTER 5 | SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

<
. 3 o
o n
8 o S i S g = c
3 - o ke g ) = < a 3
o n o 14 @ > 2 T 2 —
@ x > = p= & = @ 2 g <
© = ) 0 0 o 5 © 3 @
% ; g 2 : - S 5 : 5 e
[—— o < = o} " = )
o -! N x & = --—--_--—-v—lo ! % 3
1 i a ! L : =
B % H H H T T o ﬁ H «n [T TTT 13 R
et i ] . o g "1 &
i : H o ’ N
i 1 - 18" 1 24" Q- Riggin Ave
: i :
! i 2 & 2 Sees
1 : 30" o el ® — [ 12" EEmmesm—
i i 36" . i e 5 - \,
! § S i 2 N S : - \1. St JohngsRIVEX
H H 5 H — - -
! -.i S o ‘S ‘T:I B E\:*‘ -I-.-J
i iq & - e s rjs
: ol o — | [ 5 F z
i 3 2k'5)12 12 e R Ll oy 18" 115 o ( 12" 3 Goshen Ave/
T LI A Y _ 8 £ Houston Ave
Ty % i : : & %
. - o) T R— ) 2
Legend \ | i - , N& :
“\ 1 : n—} . &" — ﬁ JQ'/
P " 15" g ] 1= 10"
Modeled Lift Station "3‘9 [ @- 2 15 |‘,_ Goshen Ave
N =
12" | W = et E %o
Non-Modeled Lift Stations N\ i N L 12" 2 .
. 1 ; . ™ 12
s 20" t L2 B [Yee 42" w—qh e MR 12"
. o0 e
@  Modeled Outfall Qq_;({ -"-'lrai 10 - {~=State Route 198
T PR Y : N Hi
Modeled Sewer Main by Diameter wmmuned 0 & £ = - =) 1
— o ] 12" 10 LEE
" J M N "
12" and Smaller '\’ z \_ 33 i 30" 27 b S 3 g
i S in 3 = f
15" - 18" S o in 9 =2 - ) in = Ul 2
= ® \‘2 = & S = ~ T L&I‘
20" - 27" : i 33" . 30! 27" o4 18" |_l' 10"
\ i i : X 1y P :
— 30" - 36" P H i a S [o= il 5 o
\“ 1 l-------: — fo H = z B -
\ : b N ‘(:1 o oL
e Greater than 36" % 1 L - ik £ ‘__'
| YRS — & - - % e Walnut Ave
wu wm w= Modeled Force Main B 8" [Q 5°|- o 2
@ ) 2 s
oo} H = s i
St Johns River \ - 270 1Y S 24" Ibo g | 150 Y
——————— ¥ . . = wd Caldwell Ave/Avenue 280
H H z H ® 3 H
i j City of Goshen = S : ﬁ,—:v H I
£ : j I
i i City Limits 33" lagr S 33" L
——— n-n---—--n-n-rr—r-:r—ﬂj' 7 —m
Parcels femaams 10" 12" !
A :
()
Miles “"““'“i Visalia Ave/Avenue 276
0 0.5 1 & !
Data Sources: City of Visalia, ESRI !
l--—"
Disclaimer: Features shown in this -
figure are for planning purposes and -
represent approximate locations. i
Engineering and/or survey accuracy L-d:
is notimplied. Avenue 264

Figure 5.1 Modeled Collection System



CITY OF VISALIA | SANITARY SEWER MASTER PLAN | CHAPTER 5

-This Page Intentionally Left Blank-

: Iy
5-4 | JUNE 2025 | FINAL . CAreTTN



CHAPTER 5 | SANITARY SEWER SYSTEM MASTER PLAN| CITY OF VISALIA

( cg"‘ "4-.74

5.1.5 Hydraulic Model Conversion, Update, and Review

Model conversion, update, and review was a multi-step process. Once the model was converted
to InfoSWMM, Carollo reviewed the hydraulic model against industry standards to identify
discrepancies and to determine which aspects of the model needed to be updated. The model
review process is summarized below:

e Step 1: H,OMAP Sewer and InfoSWMM were offered by the same software vendor. The
two packages allow for the transfer of H,OMAP Sewer files to InfoSWMM. The files
transferred included the sewer system as of 2005 and pipelines planned for future growth.

e Step 2: Some of the physical and operational data within H,OMAP Sewer model is
incompatible with InfoSWMM. These features were input manually.

e Step 3: Verify that the model data (i.e., inverts, diameters, etc.) were transferred correctly
and that the flow direction, size, and layout of the modeled pipelines were logical. Because
the model was last updated in 2005, pipeline drawings and as-built plans were reviewed and
used to update the model to reflect the recent configuration.

e Step 4: Review pipeline connectivity to determine, in a general sense, how flows are routed
through collection system basins, and to identify the locations of potential overflows.

e Step 5: Review the model/GIS facilities database to determine which portions of the
existing City limits are currently served and which are not currently connected to the
wastewater collection system.

e Step 6: Review baseline wastewater flows in the existing hydraulic model to determine the
need to develop new wastewater flow factors and reallocate the model.

e Step7: Review other miscellaneous model parameters (including calculation options).

In general, the City’s hydraulic model was constructed well and there were very few
discrepancies with the physical configuration and invert elevations of the existing modeled
collection system facilities. There were major trunk segments that were added to the model
due to new construction and expansion of the City.

5.2 Sanitary Sewer Load Allocation

Determining the quantity of BWFs generated by a municipality and how they are distributed
throughout the collection system is a critical component of the hydraulic modeling process.

Various techniques can be used to assign wastewater flows to individual model junctions,
depending on the type of data that is available. Adequate estimates of the volume of
wastewater are important in maintaining and sizing sewer system facilities, both for present and
future conditions. Baseline wastewater loads were allocated (assigned to specific nodes) in the
hydraulic model based on land use data provided by the City, as well as the flow data from the
temporary flow monitoring program. The following steps outline the wastewater load allocation
process:

e Step 1: The City’s service area was broken up into 913 individual loading polygons. In a
"skeletonized" (i.e., truncated model) model, a loading polygon will usually encompass a
particular subdivision or grouping of lots. However, a loading polygon could be as small
as a few parcels. Each loading polygon represents the geographic area that contributes
flows into a single model node (i.e., manhole), and was developed using GIS based on
the City’s parcel and sewer pipeline shapefiles.
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e Step 2: One approach for estimating the existing ADWF associated with each loading
polygon is based on land use designations, flow coefficients, and land use area. In
reality, the wastewater generation rates of each existing customer will vary from an
average flow coefficient (significantly in some cases). For this reason, water billing
records can be considered as an alternative to the land use based load allocation method
for existing DWFs. For this project, water consumption billing records by parcel were
available. Thus, the billing records were used. Billing records were assigned point loads
in GIS. Loading polygons were developed based on the parcels that discharge into
certain manholes. INfoSWMM's "Load Allocator" was used to calculate and assign the
loads in the model. The land use method was used for future 2040 loads. WWFF were
developed by balancing typical wastewater flow coefficients with the flow monitoring
data. Connected parcels were assigned a land use in GIS. Loading polygons were
developed based on the parcels that discharge into certain manholes. InfoSWMM's
"Load Allocator" tool used the WWFF, parcel data, and the loading polygons to calculate
the ADWF and assign the loads in the model.

e Step 3: Once the existing wastewater flows were allocated into the model, they were
adjusted as needed during model calibration to closely match the DWFs recorded during
the flow monitoring program.

5.3 Hydraulic Model Calibration

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

For this project, flow monitoring was conducted at 15 metering sites for a period of 42 days.
DWF and WWF calibration provides an accurate depiction of BWF generated within the study
area. The WWEF calibration consists of calibrating the hydraulic model to a specific storm event(s)
to accurately simulate the peak and volume of I/l into the sewer system. The amount of I/l is
essentially the difference between the WWF and DWF components.

The WWF calibration consisted of a single storm event captured during the flow monitoring
program (November 28 through December 3, 2018).

5.3.1 Wastewater Calibration Standards

The hydraulic model was calibrated in accordance with international modeling standards. The
Wastewater Planning Users Group (WaPUG), a section of the Chartered Institution of Water and
Environmental Management, has established generally agreed upon principles for model
verification. The dry weather and wet weather calibration focused on meeting the
recommendations on model verification contained in the “Code of Practice for the Hydraulic
Modeling of Sewer Systems,” published by the WaPUG (WaPUG, 2002), as summarized below:

e Dry Weather Calibration Standards: Dry weather calibration should be carried out for a
minimum of two dry weather days and the modeled flows and depths should be
compared to the field measured flows and depths. Both the modeled and field
measured flow hydrographs should closely follow each other in both shape and
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magnitude. In addition to the shape, the flow hydrographs should also meet the

following criteria as a general guide:

- The timing of flow peaks and troughs should be within 1 hour.

- The peak flow rate should be within the range of +10 percent.

- The volume of flow (or the average rate of flow) should be within the range of
+10 percent. If applicable, care should be taken to exclude periods of missing or
inaccurate data.

e Wet Weather Calibration Standards: The model simulated flows should be compared to
the field measured flows. The flow hydrographs for storm events should closely follow
each other in both shape and magnitude. In addition to the shape, the flow hydrographs
should also meet the following criteria as a general guide:

- Thetiming of the peaks and troughs should be similar with regard to the duration of
the events.

- The peak flow rates at significant peaks should be in the range of +25 percent
to -15 percent and should be generally similar throughout.

- The volume of flow (or the average flow rate) should be within the range of
+20 percent to -10 percent.

5.3.2 Dry Weather Flow Calibration
The DWEF calibration process consists of several elements, as outlined below:

e Divide the system into flowmeter tributaries. The first step in the calibration process was
to divide the City into flowmeter tributary areas. Fifteen tributary areas were created,
one for each flowmeter from the temporary flow monitoring program. A map showing
the locations of each flow monitoring site and their associated tributary area are
provided in Chapter 4 along with a schematic of the flowmeters.

e Define flow volumes within each area. The next step was to define the flow volumes
within each area, which was accomplished in the flow allocation step.

e Create diurnal patterns to match the temporal distribution of flow. A diurnal curve is a
pattern of hourly multipliers that are applied to the base flow to simulate the variation in
flow that occurs throughout the day. Two diurnal curves were developed for each flow
monitoring tributary area, one representing weekday flow and one representing
weekend flow. The diurnal patterns were initially developed based on the flow
monitoring data and adjusted as part of the calibration process until the model
simulated flows matched the field measured flows as closely as possible. Figure 5.2
shows the calibrated weekday and weekend diurnal patterns for the area tributary to
FM-09. Similar diurnal curves were developed for each of the meters and its tributary
area. The DWF calibration curves are provided in Appendix D.
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Figure5.2  Example Weekday and Weekend ADWF Diurnal Patterns (Site FM-09)
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Adjust model variables to match field-measured velocity and flow depths. After

the model-simulated flows satisfactorily matched the field-measured flows, the

model-simulated velocity and flow depth were compared to the field-measured velocity

and flow depth. Adjustments were then made to various model parameters until the
modeled and measured velocity and depth closely matched each other. For this process,
the primary varied parameters were pipeline roughness (Manning’s n) and sediment
buildup in the pipe, although other parameters can also be adjusted as calibration
results are generated.

- Manning's roughness coefficients, or n values, have industry-accepted ranges based
on a number of variables. Roughness coefficients increase over time depending on
the construction methods, installation quality, system maintenance, and other
environmental factors. Additionally, certain factors within the City’s collection
system can result in roughness coefficients that differ from the typical range. For
example, pipeline bellies, joint misalignment, cracks, and debris (e.g., root intrusion)
lead to increased turbulence in a pipe, which in turn increases the apparent
Manning’s n factor.

- Ifthe model is unable to reasonably match the field-measured flow depth and
velocity without leaving the acceptable range of Manning’s roughness coefficients,
further investigation is conducted to determine the cause of the discrepancy.
Causes of the discrepancy can include errors in a pipeline’s slope or diameter,
downstream blockages, pipeline sags, and, in some cases, influences from
downstream lift station operations.

Table 5.1 provides a summary of the DWF calibration using the average and daily peak flow
results for both weekday and weekend conditions. As shown in Table 5.1, the model simulated
average flows for both weekday and weekend DWF within 10 percent.

FM-02: The modeled velocity was approximately 26 percent higher than the measured
velocity from the flow monitoring program. It is suspected that sediment buildup within
the system is more significant than what the hydraulic model simulates. With flow and
depth within range and considering the flow is relatively small this site is considered
acceptable.

FM-15: The modeled velocity was approximately 32 percent lower than the measured
velocity and the modeled depth was approximately 32 percent higher than the
measured depth. It is suspected that pipe inverts are not correct in the model due to
potential pipe defects. The model inverts in this area were checked against the drawings
and found no discrepancy. It is recommended for future modeling efforts that pipeline
inverts are checked during meter installation to determine the slope. The flow data was
match and allowed the model to accurately determine flows generated upstream of the
flowmeter.

Appendix D contains a detailed DWF calibration summary sheet for each of the 15 metering
sites. Each calibration sheet provides plots that compare the model simulated and field

measured flow, velocity, and level data for both weekday and weekend conditions. Figure 5.3

shows an example of the dry weather calibration.
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Table5.1  Dry Weather Flow Calibration Summary

eekda eekend Overall AD

Measured Data® Modeled Data Measured Data® Modeled Data

Pipe Avg. Avg. Avg. Avg. Avg. Avg. . Avg. . Avg. Avg. Avg.
ete Diamete Flow Velocity eve Flow e Level Flow | Velocity Velocity Velocity Level Velocity Measured | Modeled | Perce
be e (mgd) (ft/s) e (mgd) (inches) (%) (%) gd (ft/s) e (ft/s) (inches) (%) (mgd) (mgd) or (%
Site 1 36 3.41 2.73 11.4 3.483 2.65 11.9 21 -3.0 3.6 3.35 2.69 11.4 3.51 2.66 11.9 5.0 -1.2 4.4 3.39 3.49 2.9
Site 2 21 0.06 0.28 6.5 0.065 0.36 6.9 7.4 25.9 6.4 0.04 0.22 6.0 0.04 0.28 6.6 8.6 26.4 10.3 0.05 0.06 7.6
Site 3 48 2.13 1.91 9.2 2.138 1.91 9.3 0.5 0.0 0.3 2.27 1.93 9.4 231 1.94 9.5 1.8 0.1 0.9 2.17 2.19 0.9
Site 4 36 5.72 3.42 14.0 5.592 3.46 13.7 -2.2 13 -2.3 5.76 3.40 14.0 5.69 3.46 13.8 -11 1.8 -1.9 5.73 5.62 -1.9
Site 5 36 1.06 1.13 9.2 1.028 1.18 8.7 -2.7 4.4 -4.9 1.10 1.12 9.4 1.09 1.19 8.9 -0.7 5.9 -4.6 1.07 1.05 -2.1
Site 6 33 1.23 1.76 7.7 1.292 1.82 7.8 51 37 1.4 1.22 1.76 7.6 1.29 181 7.8 5.6 2.7 25 1.23 1.29 53
Site 7 30 3.87 3.21 12.0 3.772 3.22 11.8 -2.6 0.4 -2.1 3.91 3.21 12.0 3.77 3.20 11.7 -3.6 -0.4 -2.5 3.89 3.77 -2.9
Site 8 24 0.63 1.70 5.6 0.644 1.83 5.4 2.8 7.9 -2.5 0.67 1.73 57 0.69 1.86 5.6 3.8 7.7 -1.8 0.64 0.66 31
Site 9 27 161 2.07 9.1 1.698 2.12 9.4 5.7 21 3.5 173 211 9.3 1.80 2.14 9.6 4.2 1.2 3.5 1.64 1.73 53
Site 10 27 0.71 1.72 57 0.730 1.76 5.8 31 2.3 15 0.76 1.75 5.8 0.78 1.78 5.9 2.8 15 2.0 0.72 0.74 3.0
Site 11 42 1.40 1.45 8.8 1.441 1.44 9.0 3.0 -0.9 3.0 137 1.46 8.6 1.43 1.43 9.0 3.8 -1.6 4.2 1.39 1.44 3.2
Site 12 28 0.84 1.16 8.4 0.888 1.26 8.4 5.8 8.8 0.5 0.87 1.14 8.6 0.93 1.27 8.6 6.9 11.9 -0.6 0.85 0.90 6.1
Site 13 18 0.14 0.70 3.9 0.132 0.68 4.0 -2.2 -4.0 1.6 0.15 0.73 4.1 0.15 0.70 4.1 -2.6 -3.8 1.4 0.14 0.14 -2.3
Site 14 18 0.57 1.01 8.6 0.604 1.05 8.9 6.1 33 3.4 0.57 1.01 8.6 0.61 1.05 8.9 6.2 3.9 3.2 0.57 0.60 6.1
Site 15 28.5 0.95 3.96 3.9 0.991 2.70 51 4.1 -31.9 31.8 1.00 3.98 3.9 1.04 2.73 5.2 3.9 -31.4 32.8 0.97 1.01 4.0
Notes:

(1) Source: City of Visalia 2018 Temporary Flow Monitoring Program, V&A Consulting Engineers. Average flows are calculated from flow monitoring data.
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Figure 5.3  Example of Dry Weather Calibration (FM-09)
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5.3.3 Wet Weather Flow Calibration

The wet weather calibration enables the hydraulic model to accurately simulate I/l entering the
collection system during a large storm event. As outlined below, the WWF calibration process
consists of several elements:

Identify calibration rainfall events. For this project, the WWF calibration process consists
of running model simulations of a historic rainfall event. The goal of any WWF
calibration is to capture and characterize a system'’s response to a significant rainfall
event, preferably during wet antecedent moisture conditions. During the temporary
flow monitoring program, one major storm event was captured on November 28 to
December 03, 2018. This storm event was used for wet weather calibration.

Define RDII tributary areas. For the WWF calibration, RDII flows are superimposed on
top of the DWF. The model calculates RDII by assigning “RDII Inflows” to each node in
the model. RDIl inflows consist of both a unit hydrograph and the total area that is
tributary to the model node. The RDII tributary areas were calculated in GIS using the
loading polygons. The tributary area provides a means to transform hourly rainfall depth
from the rainfall hyetographs into a rainfall volume. The rainfall volume is transformed
into actual RDII flows using the unit hydrograph, as described in the next step.

Create I/l parameter database and modify to match field measured flows. The main step
in the WWF calibration process involved creating a custom unit hydrograph for the study
area using the "RTK Method,” which is widely used in collection system master planning.
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 rainfall over the
sewer basin that enters the collection system; T represents the time to peak of the of the
hydrograph; and K represents the ratio of time to recession to the time to peak.
Therefore, there are a total of nine separate variables associated with a unit hydrograph.
Figure 5.4 shows the shape of an example unit hydrograph.
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Total RDII Hydrograph
Short Term
Hydrograph

Medium Term
Hydrograph

Long Term
Hydrograph

T LKy
Figure 5.4  Example RDII Unit Hydrograph

The hydrograph utilizes the R-values (percent of rainfall that enters the collection system)
calculated for each basin to simulate I/I. The nine variables in each unit hydrograph were initially
set based on engineering judgment and then adjusted until the model simulated flows (both
peak flows and average flows) matched closely with the field measured flows.

As with the dry weather calibration, the wet weather calibration process compared the
measured flow data with the model output. Comparisons were made for average and peak flows
as well as the temporal distribution of flow until flows returned to their baseline levels.

Figure 5.5 is an example WWF calibration sheet for flowmeter site FM-06. The WWF calibration
sheets show figures comparing the measured data and model results for flow, velocity, and level
in response to rainfall. The WWF calibrations sheets for all sites are provided in Appendix E.
There is good correlation between the model-simulated flows and the flows that were measured
at each meter location.

e FM-02: The modeled velocity was approximately 27 percent higher than the measured
velocity from the flow monitoring program. It is suspected that sediment buildup within
the system is more significant than what the hydraulic model simulates.

e FM-15: The modeled velocity was approximately 31 percent lower than the measured
velocity and the modeled depth was approximately 34 percent higher than the
measured depth. This issue was previously identified under dry weather calibration, and
any variation from dry weather will carry over to wet weather.

Overall, the model accurately simulated the effects of wet weather events and was considered
calibrated and ready to use for capacity analysis purposes.
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5.3.4 Collection System Hydraulic Model Calibration Summary

In summary, the calibration results indicate the model predicts conditions similar to those
observed in the field. Within a few isolated areas of the model, there are some very minor
discrepancies, but the overall collection system is very well represented in the model.

Based on the results presented in this chapter, it can be concluded that the model is calibrated to
dry and wet weather flow conditions. The model provides an accurate representation of the
City's sanitary collection system to a level suitable for this Master Plan and for the City's future
hydraulic modeling needs.

oy
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Figure 5.5 Example WWF Calibration Sheet (Site FM-06)
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Chapter 6
SYSTEM EVALUATION AND PROPOSED

IMPROVEMENTS

This chapter presents the planning criteria used to evaluate the existing infrastructure and size
future improvements. Results of the capacity evaluation and recommended improvements to
mitigate system deficiencies and serve future users are also presented in this chapter.

6.1 Gravity Sewer Criteria

The capacity of the City's sanitary sewer collection system was evaluated based on the planning
criteria defined in this section. The planning criteria addresses the collection system capacity,
gravity sewer pipe slopes, and maximum allowable depth of flow within a sewer. The evaluation
criteria used for the evaluation of the City’s sewer system are summarized in Table 6.1.

6.1.1 Manning’s Coefficient (n)

The Manning's coefficient "n" is a friction coefficient that varies with respect to pipe material,
size of pipe, depth of flow, smoothness of joints, root intrusion, and other factors. For sewer
pipes, the Manning's coefficient typically ranges between 0.011 and 0.017, with 0.013 being a
representative value used for system planning purposes. Due to unknown conditions of existing
pipelines, a conservative Manning's “n” factor of 0.013 was initially used for the evaluation of all
existing collection system pipelines. Pipe roughness values were then adjusted during
calibration. The evaluation of all proposed pipelines used a Manning's “n” factor of 0.013.

6.1.2 Peak Flow Depth Criteria

The primary criterion used to identify capacity-deficient sewers or to size new sewer
improvements is the maximum d/D. The d/D value is defined as the depth of flow (d) in a pipe
during peak (design) flow conditions divided by the pipe’s diameter (D). Based on Carollo’s
experience and industry standards, the following criteria were recommended:

e 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, 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 (SSOs). Ultimately, the maximum allowable
flow-depth criteria should be established to be as cost-effective as possible, while at the
same time reducing the risk of SSOs to the greatest extent possible. The maximum flow
depth for an existing sewer was defined as 0.92 for this Master Plan.

e Flow Depth for New Sewers: When sizing new sewer pipelines, it is common practice to
adopt variable flow-depth criteria for various pipe sizes. Design d/D ratios typically range
from 0.5 to 0.92, with the lower values typically used for smaller pipes, which may
experience flow peaks greater than design flow or blockages from debris, paper, or rags.
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For pipelines 12 inches in diameter and smaller, the maximum d/D value is 0.67 or
67 percent of the pipeline depth. For Pipelines 15 inches and larger, the maximum d/D is
0.75.

Table 6.1  Sanitary Sewer Collection System Peak Flow Depth Criteria

Flow Depth, d/D

Maximum Flow Depth for Existing Sewers

Pipe Diameter Maximum d/D Ratio (Peak Flow)
12-inches and Smaller 0.92
15-inches and Larger 0.92
Maximum Flow Depth for New Sewers
Pipe Diameter Maximum d/D Ratio (Peak Flow)
10-inches and Smaller 0.5
12-inches to 15-inches 0.67
Larger than 15-inches 0.75
New Gravity Pipeline Manning’s n = 0.013
Pressure Pipelines Hazen William’s C = 120

Lift Station and Force Mains

Minimum Velocity 2 ft/s

Maximum Velocity 6.5 ft/s

Lift Station Capacity® Firm Capacity Under Peak flows
Notes:

(1) Firm capacity represents the lift stations capacity with the largest pump out of service.

6.1.3 Design Velocities and Minimum Slopes

To minimize the settlement of sewage solids, it is industry standard to specify a minimum
velocity of 2 ft/s be maintained. At this velocity, the sewer flow will provide self-cleaning of the
pipe. Table 6.2 lists the recommended minimum slopes and their corresponding maximum flows
for maintaining self-cleaning velocities (equal to or greater than 2 ft/s) when the pipe is flowing
at its maximum design depth (d/D ratio). In order to minimize the need to install lift stations, the
City can accept flatter slopes when the preferred slopes are not practical.

Table 6.2 Minimum Slope for New Pipes

d/D =0.50 d/D =0.92
Pipe Minimum

Diameter Slope® Pipe Capacity | Pipe Velocity | Pipe Capacity | Pipe Velocity
(inches) (feet/feet) (mgd) GID) (mgd) (ft/s)

8 0.0033 0.22 2.0 0.45 2.0

10 0.0025 0.35 2.0 0.71 2.0

12 0.0019 0.50 2.0 1.00 2.0

15 0.0015 0.81 2.0 1.62 2.0

18 0.0011 0.93 2.0 2.25 2.0

’ | [ P
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d/D=0.50 d/D=0.92

Pipe Minimum
D_iameter Slope® Pipe Capacity | Pipe Velocity | Pipe Capacity | Pipe Velocity
(inches) (feet/feet) (mgd) (ft/s) (mgd) (ft/s)
21 0.0009 1.54 1.9 3.07 2.0
24 0.0008 2.07 2.0 4.14 2.0
27 0.0007 2.65 2.1 5.30 21
30 0.0006 3.25 2.1 6.49 2.1
36 0.0005 4.82 2.1 9.64 2.1
42 0.0005 7.27 2.3 15.6 2.6
Notes:
(1)  Minimum slopes reflect the City’s recommended slopes when the pipe is flowing half-full; obtained from the 2005 Master
Plan.

(2) Approval by the City Engineer is required if designed slopes are flatter than the minimum slopes.

6.1.4 Changes in Pipe Size

When a smaller sewer joins a large one, the invert of the larger sewer should be lowered
sufficiently to maintain the same energy gradient. An approximate method for securing these
results is to place the 80 percent depth point of both sewers at the same elevation. For planning
purposes and designing new pipes, and in the absence of field data, sewer crowns are typically
matched at the manholes. Additionally, it is recommended that a drop of 0.1 feet through
manholes be maintained for any pipelines that do not go straight through a manhole (i.e.,
pipelines where the inlet pipe is angled away from the outlet pipe), unless otherwise approved by
City staff.

6.1.5 Lift Stations and Force Mains

Industry standard practice is to require that sewage lift stations have sufficient capacity to pump
peak flows with the largest pump out of service (firm capacity). Force main piping should be
sized to provide a minimum velocity of 2 ft/s at the design flow rate of the lift station and no
more than 6.5 ft/s to avoid scouring. For the determination of head loss, the Hazen-Williams
equation is used with a C-factor of 120, which is typical for sewer system master planning
purposes.

6.2 Sanitary Sewer Collection System Capacity Evaluation

The analysis involved identifying areas within the collection system where pipe capacity is
inadequate to convey design flows. Sewers that lack sufficient capacity create bottlenecks in the
sewer and potentially contribute to SSOs. The City’'s sewer system was evaluated with a
hydraulic computer model, which provides a platform for effectively identifying and managing
capacity deficiencies within the sewer system.

This section discusses the locations of current and projected hydraulic deficiencies resulting from
flows exceeding the maximum allowable flow depth criteria.
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6.2.1 Gravity Collection System Evaluation

In accordance with the established flow depth criteria for existing sewers, pipelines with a
maximum d/D ratio greater than 0.92 were identified as capacity deficient.

It is important to understand that not all of the existing pipelines with a d/D greater than 0.92 are
necessarily capacity deficient. In some cases, a surcharged condition within a given pipeline
segment is due to backwater effects created by a downstream bottleneck (i.e., upstream
surcharging is caused by downstream pipeline deficiencies). An illustration of backwater effects
is shown on Figure 6.1. For this reason, the hydraulic model was analyzed to identify the pipeline
segments that are the cause of the surcharged conditions.

6.2.1.1 Existing System

The existing capacity analysis was performed under PDWF conditions. One deficiency, which is
shown on Figure 6.2, was identified. This deficiency (located on West Goshen Avenue and North
Ranch Street) has been observed by City maintenance staff, and is associated with the peak
discharge rates from an upstream industrial customer.

6.2.1.2 Future System

The goal of the future system analysis is to evaluate the collection system under projected future
peak flow and to ensure existing improvements are sized to convey buildout flows. As part of the
future system analysis, the planning includes buildout of the UGB, the SOI, and ultimate buildout
of the Planning Area.

e UGB: The UGB is the planning boundary outlined in the City’s General Plan. Land use
within the UGB boundary is defined by the City’s General Plan. Projected wastewater
flows are based on specific land use and WWFF outlined in Chapter 4.

e SOI: The SOl is a planning boundary outside of an agency's legal boundary (such as the
city limit line) that designates the agency's probable future boundary and service area.

e Ultimate Buildout: The Planning Area encompasses the UGB and provides an open
space buffer around the City. The General Plan identifies the majority of the land in the
Planning Area as agriculture and does not provide long-term plans for area
development. The previous Master Plan identified infrastructure to support buildout of
this area north of the UGB. This Master Plan will continue the preliminary analysis of this
boundary and provide recommendations for supporting infrastructure. The land use
within the planning area assumes 70 percent residential, 20 percent commercial, and
10 percent open space. Wastewater flow projections for this area are based on average
WWEFF for residential and commercial.

The future system analysis of the gravity system was performed in a manner similar to the
existing system evaluation. Figure 6.2 shows the locations of deficiencies under future flow
conditions for the planning horizon of the Master Plan. Preliminary projects for expansion to
serve future growth are also summarized, with conceptual locations for new trunks and lift
stations. These preliminary projects are identified in Section 6.4.3.
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Figure 6.1  Sample lllustration of Backwater Effects in a Sewer

6.2.2 Lift Station and Force Main Evaluation

The City’s hydraulic model includes six operational lift stations. The lift stations were evaluated
to determine if they have capacity to convey peak flow. Lift stations with an influent peak flow
above the existing firm capacity were flagged as deficient. Not all lift station deficiencies will
result from an improvement project if considered minor. Table 6.3 summarizes the results of the
City's lift stations. Peak flows entering the Airport Lift Station are estimated to be below the firm
capacity under buildout of the UGB. This estimation assumes that the Shirk Trunk is completed
and flows are split at the intersection of Shirk Street and Ferguson Avenue. Without the Shirk
Trunk, the Airport Lift Station is projected to become capacity deficit prior to buildout of the
UGB.

Table 6.3 Lift Station Capacity Analysis

Existing Existing Ultimate

; Existing Ultimate
Lift Station Firm ) Peak Balance Peak Balance
Capacity Flow — Flow -
(mgd) (mgd) 9 (mgd) g
Airport 8.78 4.65 4.10 8.60 0.18 17.1 (8.32)
Golf Course 1.73 0.13 1.6 0.64 1.09 0.64 1.09
Shirk & 198@ 1.37 0.31 1.06 NA NA NA NA
Eemaree & 0.69 0.15 0.54 0.15 0.54 0.15 0.54
ryor
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Existing Existing UGB Ultimate

; Existing UGB Ultimate
Lift Station Firm a Peak Balance Peak Balance
Capacity Flow a— Flow i
(mgd) (mgd) g (mgd) g
f/l”””ys'de& 0.84 0.24 0.60 0.25 0.59 0.25 0.59
ooney
%%O”eya”d 0.27 0.04 0.23 0.16 0.11 0.16 0.11
Notes:

Abbreviations: NA - not applicable.
(1) Firm capacity assumes the largest pump is out of service.
(2) Lift station will be abandoned due to the installation of a gravity main as part of planned CIP project CP0567.

In accordance with the established planning criteria, the City's existing force mains were
evaluated to determine if the velocity in the force main fell within the range of 2 ft/s and 6.5 ft/s.
Table 6.4 shows no force mains were observed exceeding maximum velocity under buildout of
the UGB. However, buildout of the Planning Area is estimated to result in a capacity deficiency
for the Airport Lift Station’s force main.

Table 6.4  Lift Station Capacity

e smvon | [ D Eeonaielcyl SUesvalost M B
(inches) : : : : >6.5 ft/s?
Airport 20 No No Yes
Golf Course 8 No No No
Shirk & 198@ 6 No NA NA
Demaree & Pryor 6 No No No
Sunnyside & Mooney No Data - - -
Mooney and 272 8 No No No
Notes:

(1) Lift station will be abandoned in the future due to the installation of a gravity main as part of planned CIP project CP0567.

As shown in Table 6.4, the Airport Lift Station’s force main will exceed velocity criteria. The
following lift stations’ associated force mains were observed outside of the velocity criteria:

e Airport Lift Station: Under ultimate conditions the lift station exceeded the maximum
velocity criteria.

e  Golf Course Lift Station: The lift station velocity was observed as below the minimum
velocity criteria.

e Mooney and 272 Lift Station: The lift velocity was observed as below the minimum
velocity criteria.

With low velocities, issues to consider include accumulation of solids/oils, reduction in pipeline
cross sectional area, and corrosion. The City may consider a program to provide scheduled
maintenance for their force mains if one does not exist.

’ | [ P
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6.3 Available Capacity in the Existing System

This chapter summarizes the capacity analysis performed for the City’s collection system and
provides recommendations to mitigate deficiencies. To calculate the timing of these
improvements it is necessary to determine the available capacity in the collection system. The
EDUs provide capacity in terms of remaining dwelling units that can be served before capacity
expansion is required.

For the City, 150 gpud was used to estimate sewage flows from a single-family detached
residential home. To calculate the available capacity in terms of EDUs, the difference between
the maximum capacity (based on size, slope, and maximum d/D), and the existing design flow
was calculated and reduced to average flows. The average flow was then divided by 150 gpud to
quantify remaining EDUs. This method only applies to existing infrastructure.

6.4 Recommended Improvements

Figure 6.3 illustrates the recommended improvements to mitigate the collection system
deficiencies. This section provides a detailed description of each recommended wastewater
collection system improvement project. Detailed sheets for the recommended improvements
can be found in Appendix F.

6.4.1 Existing Versus Future Improvements

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 peak flow) for existing users. If a project was proposed to exclusively correct an existing
deficiency, then existing users would be assigned 100 percent of the project’s benefit, and
therefore, 100 percent of the costs.

In some cases, a project is needed to correct an existing capacity deficiency but is sized to
accommodate additional flows from future development. Projects are sized to accommodate
existing and future flows to avoid future capital projects for the same pipelines. The hydraulic
modeling results were used to determine the ratio of existing average flows and future average
flows. With the ratio, project costs are divided between existing and future users.

6.4.2 Existing Capacity Improvements

As previously mentioned, one capacity deficiency was identified as part of the existing system
analysis. To mitigate this deficiency, the following is recommended:

e North Ranch Street/Visalia Country Club (Project WWGM-0A): This project will replace
approximately 3,400 feet of 18-inch diameter pipeline in North Ranch Street and
through the Visalia Country Club with a new 24-inch sewer, extending from West
Mineral King Avenue to West Goshen Avenue. This project is needed to mitigate existing
capacity deficiencies associated with historical peak discharge rates associated with the
milk processing plant upstream of this sewer main.

ey
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e West Goshen Avenue (Project WWGM-0B): This project will replace approximately
3,200 feet of 12-inch diameter pipeline in West Goshen Avenue with an 18-inch sewer,
extending from the Visalia Country Club to approximately 400 feet east of North Leslie
Street. This project is needed to mitigate existing capacity deficiencies associated with
historical peak discharge rates associated with the milk processing plant upstream of
this sewer main.

6.4.3 Future Capacity Improvements

This section summarizes the proposed improvements that will serve future users. The locations
of the new trunk sewers are conceptual and are likely to change during the design phase of each
project.

6.4.3.1 Urban Growth Boundary Buildout

Following the completion of the future capacity analysis under buildout of the UGB, no capacity
deficiencies aside from those identified in Section 6.4.2 were identified.

6.4.3.2 Sphere of Influence Buildout

Following the completion of the future capacity analysis under buildout of the SOI, no capacity
deficiencies aside from those identified in Section 6.4.2 were identified.

6.4.3.3 Ultimate Buildout

The proposed improvements to address ultimate buildout deficiencies are shown on Figure 6.3
and are summarized below. These projects are preliminary and recommended to serve buildout
of the Planning Area.

e North American Street (Project WWGM-1): The pipeline currently has more than half its
capacity remaining. With construction of the Shirk Trunk, flows would be split between
the two trunks and extend the pipeline’s ability to convey future flows. Existing average
flows within the trunk are estimated at approximately 2.95 mgd. It's estimated that the
pipeline has capacity for an additional average flow of 3.6 mgd. This equates to
approximately 10,000 additional EDUs and buildout of the industrial park. Given the
project’s location, most of the remaining capacity would be taken by industrial users.

This project will replace approximately 7,500 feet of 36-inch diameter pipeline in
American Street, extending from Ferguson Avenue to Camp Drive. Under ultimate peak
flow conditions, the 36-inch pipeline surcharges and exceeds the maximum d/D criteria.
To mitigate the capacity deficiency, it is recommended that the existing pipeline be
replaced with a 42-inch diameter pipeline.

e Frontage Road (Project WWGM-2): The pipeline currently has more than half its capacity
remaining. With construction of the Shirk Trunk, flows would be split between the
two trunks and extend the pipelines ability to convey future flows. Existing average
flows within the trunk are estimated at approximately 3.29 mgd. It's estimated that the
pipeline has capacity for an additional average flow of 3.9 mgd. This equates to
approximately 9,900 additional EDUs and buildout of industrial park. Given the project’s
location, most of the remaining capacity would be taken by industrial users.

oy
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This project will replace approximately 6,200 feet of 36-inch diameter pipeline along an
unimproved area and in Frontage Road. The existing pipeline parallels Highway 99 and is
west of the Airport. The project extends from downstream of the Airport Lift Station to
Walnut Avenue. Under ultimate peak flow conditions, the 36-inch pipeline surcharges
and exceeds the maximum d/D criteria. To mitigate the capacity deficiency, it is
recommended that the existing pipeline be replaced with a 42-inch diameter pipeline.

Walnut Trunk Bypass (Project WWGM-3): The existing 42-inch pipeline crossing
Highway 99 has capacity to serve approximately 12,000 additional EDUs.

This project includes the installation of a 24-inch diameter pipeline extending from the
Walnut Lovers Lane Trunk to the Walnut Outfall Trunk. The overflow is recommended
to alleviate surcharging within the 42-inch pipeline crossing Highway 99 and minimize
the backwater effect occurring upstream. This project would eliminate capacity
improvement projects extending under Highway 99. The Walnut Outfall Trunk has
capacity to allow for overflow from the parallel trunk.

An alternative location to this project is located at the intersection of Walnut and Akers,
which would allow the City to divert flows upstream.

Airport Lift Station (Project WWLS-1): The existing lift station has capacity to serve
approximately 1,700 additional EDUs and buildout of industrial park.

Modeling results project the firm capacity of this lift station is not adequate to convey
peak ultimate buildout flows. The City’s Airport Lift Station will need to be replaced in
the future to accommodate growth in the planning area. This lift station provides service
to Sewer Drainage Basin 7, which includes Industrial Park. In addition, the CDP, Goshen,
discharges upstream of the lift station. This project is considered long term and would
be required after buildout of the UGB. It is recommended to increase the firm capacity
to 17.0 mgd.

Airport Lift Station Force Main (Project WWFM-1): The Airport Lift Station’s 20-inch
diameter force main exceeds velocity criteria under ultimate buildout conditions. It is
recommended to parallel the 20-inch diameter pipeline with an additional 21-inch
pipeline.

6.4.4 Collection System Expansion to Serve Future Growth

The following recommendations are preliminary sewer trunk alignments and lift stations that
will serve future growth. The location of the new trunks and lift stations are conceptual and
should be refined as more data becomes available.

6.4.4.1

6.4.4.2

Urban Growth Boundary Tier 1

American Street Trunk Extension (Project WWGM-6): This project consists of 5,200 feet
of 30-inch diameter pipeline in American Street. The project extends from Avenue 320
to Riggin Avenue. The pipeline is sized to convey projected flows from ultimate buildout
of UGB and Planning Area.

Urban Growth Boundary Tier 2
North Shirk Trunk Extension (Project WWGM-7): This project will extend the Shirk Trunk
to the northern UGB Tier 2 boundary. The project is recommended under buildout of the

UGB Tier 2 and consists of 2,600 feet of 42-inch diameter pipeline in Shirk Street. The
pipeline is sized to convey projected flows from ultimate buildout.
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e South Lovers Lane Main (Project WWGM-8): This project consists of 2,500 feet of
12-inch diameter pipeline in Avenue 280 and 2,500 feet of 12-inch pipeline in Lovers
Lane. The project would extend the Caldwell Trunk east and require crossing a ditch. A
preliminary analysis shows the pipeline has depth to cross the waterway and maintain
spacing.

6.4.4.3 Urban Growth Boundary Tier 3

e Visalia Parkway Trunk Extension (Project WWGM-9): This project consists of 5,300 feet
of 24-inch diameter pipeline in Visalia Parkway. The project extends from Road 148 to
Lovers Lane. The pipeline is sized to convey projected flows from ultimate buildout.

e North Shirk Trunk Extension (Project WWGM-10): This project will extend the Shirk
Trunk North to Avenue 320 The project is recommended under buildout of the UGB Tier
3 and consists of 2,700 feet of 42-inch diameter pipeline in Shirk Street. The pipeline is
sized to convey projected flows from ultimate buildout.

e Avenue 320 Trunk: This project will construct a new trunk in Avenue 320 and serve
future growth within the UGB. The pipelines are sized to convey projected flows from
ultimate buildout:

- (Project WWGM-11A): This project consists of 10,500 feet of 30-inch diameter
pipeline in Avenue 320. The project extends from North Demaree Road to Shirk
Street.

- (Project WWGM-11B): This project consists of 5,200 feet of 27-inch diameter in
320 Avenue. The project extends west of the St. Johns River to North Demaree
Road.

e North Akers Main (Project WWGM-12): This project consists of 4,600 feet of 12-inch
diameter pipeline in Akers Street. The project extends south of Avenue 328 to
Avenue 320.

e Houston-lvanhoe Main: The project is recommended to serve growth in Tier 3
boundaries and growth within the Planning Area:

- (Project WWGM-13A): This project consists of 3,600 feet of new 12-inch diameter
pipeline in Houston Avenue and Ivanhoe Drive. The project extends from Road 152
to Citrus Court. The pipeline is sized to convey projected flows from buildout of the
Planning Area.

- (Project WWGM-13B): This project will replace approximately 2,300 feet of existing
10-inch diameter pipeline in East Houston Avenue and in the alignment of East
Auburn Drive. The project extends from Comstock Road to McAuliff Street. It is
recommended that the existing pipeline be replaced with a 12-inch diameter
pipeline. The pipeline is sized to convey projected flows from buildout of the
Planning Area.

6.4.4.4 Sphere of Influence Buildout

e South Shirk Main: This project extends from Caldwell Avenue to Walnut Avenue. The
project is recommended to serve future growth within the SOI:
- (Project WWGM-14A): This project consists of 3,600 feet of new 12-inch diameter
pipeline in Shirk Street. The project extends from north from Caldwell Avenue to
south of Wagner Avenue.
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6.4.4.5

- (Project WWGM-14B): This project consists of 600 feet of new 15-inch diameter
pipeline in Shirk Street. The project extends from Wagner Avenue to Walnut
Avenue.

Visalia Parkway Extension (Project WWGM-15A): This project consists of 5,700 feet of

new 30-inch diameter pipeline. This segment of the project is located on the west side of

Highway 99. The project continues west along Whitendale Avenue and extends north

across an unimproved surface owned by the City. The pipeline is sized to convey

buildout flows from the surrounding SOI and as a bypass for the Visalia Parkway trunk,
with capacity to convey all buildout flow of the Visalia Parkway Trunk basin.

Visalia Parkway Extension (Project WWGM-15B): This project consists of 500 feet of

30-inch diameter pipeline, crosses Highway 99 and Railroad tracks. It is estimated the

project will require trenchless technology to cross the highway and railroad. Due to
crossing of the highway and railroad, a steel casing would be required.

Visalia Parkway Extension (Project WWGM-15C): This project consists of 10,300 feet of

30-inch diameter pipeline. The project extends from the existing system at the

intersection of Visalia Parkway and Akers Street west to Shirk Road, west on Caldwell

Avenue, and then runs parallel to Highway 99. The project would connect to

WWGM-15B.

Ultimate Buildout

Avenue 320 Trunk Extension: This project will extend the proposed Avenue 320 Trunk
east. The project is recommended to serve future growth within the Planning Area. This
project has been carried forward from previous master plans. These projects require
crossing the St. Johns River and will need trenchless construction. A lift station may be
required to avoid construction of a siphon when crossing the river:

- (Project WWGM-16A): Will consist of 5,300 feet of 27-inch diameter pipeline in
Avenue 320. The project will extend from Road 124 to the St. Johns River.

- (Project WWGM-16B): This project will consist of 5,400 feet of 24-inch diameter
pipeline in Avenue 320. The project extends from Ben Maddox Way to Dinuba
Boulevard.

- (Project WWGM-16CQ): This project will consist of 5,300 feet of 21-inch diameter
pipeline in Avenue 320. The project extends from a future extension of Lovers Lane
to Ben Maddox Way.

- (Project WWGM-16D): This project will consist of 9,300 feet of 15-inch diameter
pipeline in Avenue 320. The project extends west from Road 156 to the future
extension of Lovers Lane.

- (Project WWGM-16E): This project consists of 4,500 feet of 12-inch diameter
pipeline in north Shirk Street. The project extends from Avenue 328 to Avenue 320.

- (Project WWGM-16F): This project will consist of 4,500 feet of 12-inch diameter
pipeline in Road 108 (Demaree Street). The project extends from Avenue 328 to
Avenue 320.

- (Project WWGM-16G): This project will consist of 5,700 feet of 12-inch diameter
pipeline in an unimproved area. The project extends from Avenue 328 to
Avenue 320, with a segment parallel to the St. Johns River.

- (Project WWGM-16H): This project will consist of 4,500 feet of 12-inch diameter
pipeline in Road 124 (Dinuba Boulevard). The project extends from Avenue 328 to
Avenue 320.
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(Project WWGM-16): This project will consist of 4,500 feet of 12-inch diameter
pipeline in Ben Maddox Way. The project extends from Avenue 328 to Avenue 320.
(Project WWGM-16J): This project will consist of 4,500 feet of 12-inch diameter
pipeline in Lovers Lane (Future Extension), north of the St. Johns River. The project
extends from Avenue 328 to Avenue 320.

(Project WWLS-2): This project will consist of a new lift station with a firm capacity
of 3.6 mgd. The project is located in Avenue 320, east of the St. Johns River. A
preliminary analysis estimates a lift station will be required to cross the St. Johns
River. Further analysis is recommended to determine flood zone, and best method
to cross the river.

(Project WWFM-2): This project consists of 1,900 feet of 14-inch diameter force
main crossing the St. Johns River. The project will convey flows for project WWLS-2.

e Kelsey Street Main (Project WWGM-17): This project consists of 10,000 feet of 12-inch
diameter pipeline in Kelsey Street and Avenue 320.

e Highway 99 - West Avenue 320 Trunk: This project will construct a new trunk parallel to
Highway 99 and extend to Avenue 320. The project will serve future growth within the
northwest Planning Area. This project has been carried forward from previous master
plans with adjustments made to the alignment.

(Project WWGM-18A): This project will consist of 8,000 feet of 24-inch diameter
pipeline in Avenue 320. The project extends from Highway 99 to American Street.
(Project WWGM-18B): This project will consist of 11,000 feet of 18-inch diameter
pipeline and runs parallel to Highway 99. The project extends north of Avenue 328
to Avenue 320.

(Project WWGM-18C): This project consists of 1,000 feet of 18-inch diameter
pipeline and crosses Highway 99 along Avenue 320. It is estimated the project will
require a 30-inch steel casing.

(Project WWGM-18D): This project consists of 6,400 feet of 18-inch diameter
pipeline in Avenue 320. The project extends west from Highway 99 to Road 52.
(Project WWGM-18E): This project will consist of 9,800 feet of 21-inch diameter
pipeline in American Street. The project extends from Avenue 328 to Avenue 320.
(Project WWLS-4): This project will consist of a new lift station with a firm capacity
of 6.0 mgd. The project is located at the intersection Avenue 320 and American
Street. The lift station will serve the northwest quadrant of the planning area.
(Project WWFM-4): This project consists of 100 feet of 21-inch diameter force main
for in American Street. The project will convey flows for project WWLS-4.

e EastRiggin Extension Trunk: This project will construct a new trunk, lift station and force
main in the northeastern quadrant of the City and extend the Riggin trunk. This project
has been carried forward from previous master plans with adjustments made to the
alignment.

(Project WWGM-19A): This Project consists of 800 feet of 24-inch diameter pipeline
in the Santa Fe Street/trail alignment, west of the St. Johns River and downstream
of the proposed lift station WWLS-3. The project connects to the existing system in
Riggin Avenue.

(Project WWGM-19B): This project consists of 6,000 feet of 24-inch diameter
pipeline in an unimproved area east of St. Johns River. This project is upstream of
the proposed lift station WWLS-3.
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(Project WWGM-19CQ): This project consists of 2,600 feet of 21-inch diameter
pipeline in an unimproved area. The project extends west from Lovers Lane.
(Project WWGM-19D): This project consists of 5,800 feet of 18-inch diameter
pipeline in an unimproved area. The project extends from Road 148 to Lovers Lane
(future extension).

(Project WWGM-19E): This project consists of 3,400 feet of 15-inch diameter
pipeline in Avenue 313. The project extends west of Oak Ranch Drive to Road 148.
(Project WWLS-3): This project will consist of a new lift station with a firm capacity
of 3.0 mgd. The project is located in an unimproved area, east of the St. Johns River.
A preliminary analysis estimates a lift station will be required to cross the St. Johns
River. Further analysis is recommended to determine the surrounding flood zone,
and best method to cross the river.

(Project WWFM-3): This project consists of 600 feet of 12-inch diameter force main
crossing the St. Johns River. The project will convey flows for project WWLS-4.

Road 148 Trunk: This project will construct a new trunk in the southeastern quadrant of
the City. This project has been carried forward from previous master plans with
adjustments made to the alignment:

(Project WWGM-20A): This project consists of 7,900 feet of 21-inch diameter
pipeline in Road 148. The project extends from Walnut Avenue to Visalia Parkway.
(Project WWGM-20B): This project consists of 5,100 feet of 15-inch diameter
pipeline in Road 148. The project extends from Mineral King Avenue to Walnut
Avenue.

(Project WWGM-200C): This project consists of 4,000 feet of 12-inch diameter
pipeline in Caldwell Avenue. The project extends from west of Road 156 to

Road 148.

(Project WWGM-20D): This project consists of 5,000 feet of 12-inch diameter
pipeline in Walnut Avenue. The project extends from Road 156 to Road 148.
(Project WWGM-20E): This project consists of 5400 feet of 15-inch diameter pipeline
in Noble Avenue. The project extends from Road 156 to Road 148.

(Project WWGM-20F): This project consists of 500 feet of 15-inch diameter pipeline
in Road 156 with 30-inch steel casing. The project connects from WWGM-20E and
extends from Noble Avenue to Avenue 296. The alignment crosses under Highway
198 bridge and is estimated to be open trench. This project will be serving users
north of Highway 198.

Houston-lvanhoe Main Extension (Project WWGM-21): This project consists of
2,800 feet of 12-inch diameter pipeline in Ivanhoe Drive. The project extends east from
Road 152.

6.4.5 City’s Ongoing Sanitary Sewer Related Projects

The City’s current five-year CIP has a number of sanitary sewer projects listed. The following
projects are related to the sanitary sewer collection system and include pipeline/lift station
construction and maintenance.

Shirk Capacity Enhancement (CP0369): The project includes installation of 8,200 feet of
48-inch diameter pipeline in Shirk Street. The project will increase sanitary sewer
capacity and accommodate future development. This project is shown in Figure 6.3.
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e Caldwell Widening (CP8268): The project will extend the 15-inch diameter pipeline in
Cadwell across the Lovers Lane intersection and provide a stub to the north. A
preliminary analysis shows the pipeline has depth to cross the waterway and maintain
spacing.

e Shirk Street and Walnut Avenue (CP0045): The project will extend the sanitary sewer
trunk line in Shirk Street approximately 200 feet north. This project is in conjunction
with the installation of a traffic signal and will prevent retrenching the street for future
expansion of the Shirk Trunk. This project is shown in Figure 6.3.

e Sanitary Sewer Developer Reimbursement (CP9318): The annual project reimburses
developers for additional costs incurred when constructing sanitary sewer infrastructure.

e Sewer Line Preliminary Engineering (CP9324): The annual project will accommodate
preliminary engineering and design work necessary to provide developers and engineers
with adequate information to construct master planned sewer lines.

e Shirk Street Sanitary Sewer Trunkline (CP0567): The project will install a 48-inch trunk in
Shirk Avenue, south of Highway 198. The project will extend from Noble Avenue to
Walnut Avenue. The project also includes removal of the Shirk Lift Station and 6-inch
force main. This project is shown in Figure 6.3.

e Visalia Parkway Trunkline — Santa Fe to Lovers Lane (CPNew): The project will construct
a new 30-inch diameter sanitary sewer pipeline between Santa Fe Street and Lovers
Lane. This project will extend the existing pipeline in Visalia Parkway. This project is
shown in Figure 6.3.

e Riggin Widening — Kelsey to Shirk (CPO398): This project consists of 4,000 feet of
15-inch diameter pipeline in Riggin Avenue and extends from east of Kelsey Street to
Shirk Street. The project is located in Industrial Park and would serve industrial users

6.4.5.1 Maintenance Related Projects

The following projects are in the City’s CIP as maintenance related projects and are included to
avoid any duplication of projects from the Master Plan. These projects are not included in the
CIP.

e Replace and Relocate Sanitary Sewer Mains (CP9456): The annual program will replace
mains that have deteriorated and relocate pipelines as necessary to accommodate
development.

e Sanitary Sewer Lift Station Rehabilitation (CP266): The project will rehabilitate two lift
stations with new piping, valves, pump bases, entry hatches, and concrete surface. The
Golf Course and Mooney/Ave 272 lift station have been identified for this project This
project is shown in Figure 6.3.

e Sanitary Pump Replacement (CP0324): The annual project will provide for replacement
of sanitary sewer lift station pumps with greater efficiency. Pumps will be replaced once
life expectancy has been exceeded.

e Sewer Lateral Connection/Replacement/Installation (CP9228): The annual project will
provide customer requested hookups to the sanitary sewer.

e Sanitary Sewer Manhole Repair Citywide (CP0580): The annual project will repair and
raise manholes throughout the City sanitary sewer system. The project is budgeted to
allow for replacement of one brick and mortar manhole per year.

Capital projects related to the WRF and maintenance are not included in this Master Plan.
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6.4.6 Additional Recommendations

Septic Removal by Sewer Extension: These projects provide a preliminary alignment to
extend sanitary sewer service to residents currently on septic and located in the City
limits or county islands. These projects were identified due to their proximity to an
existing sewer line. Residents who connect would pay connection fee to reimburse
construction fees. These projects would not be incorporated into the development
impact fee.

Areas outside of the City limits and located in Tier 1 of the UGB have several septic
users, however, septic removal projects in these areas were not identified. These areas
are expected to connect as new development/redevelopment extends. These projects
are shown on Figure 6.3, with detail maps in Appendix F. Projects located within county
islands would not occur until the area was annexed into city limits.

- (Project WWO-1): This project consists of 2,600 feet of 8-inch diameter pipeline in
Linwood Road, Oakridge Court, and Kent Street. The project extends to the
intersection of West Ferguson Avenue. This project is currently a county island.

- (Project WWO-2A): This project consists of 1,400 feet of 8-inch diameter pipeline in
El Cajon Street at the intersection of Goshen Avenue.

- (Project WWO-2B): This project consists of 2,600 feet of 8-inch diameter pipeline in
Mae Carden Street and Pershing Avenue the project extends to the intersection of
south Goshen Avenue and Mae Carden Street.

- (Project WWO-2C): This project consists of 4,700 feet of 8-inch diameter pipeline.
The project extends from West Steward Avenue to Tommy Street, and West in
Pershing Avenue to the intersection of Akers. To maintain a minimum
recommended slope, a lift station is required.

- (Project WWO-2D): A preliminary analysis shows to maintain a minimum slope
upstream a lift station is required. This project would serve existing users
transitioning from septic to the collection system. The lift station is recommended
to have a firm capacity of 0.031 mgd (21.2 gpm).

- (Project WWO-3A): This project consists of 1,300 feet of 8-inch diameter pipeline in
South Peppertree Court. The project extends to the intersection of Caldwell
Avenue.

- (Project WWO-3B): This project consists of 300 feet of 8-inch diameter pipeline in
South Aspen Street.

- (Project WWO-4): This project consists of 800 feet of 8-inch diameter pipeline in
James Avenue. The project extends to an existing pipeline at the intersection of
Divisadero Street.

- (Project WWO-5A): This project consists of 1,300 feet of 8-inch diameter pipeline in
Tulare Avenue at the intersection Ben Maddox Way.

- (Project WWO-5B): This project consists of 500 feet of 8-inch diameter pipeline in an
access road located south of Pinkham Road and Tulare Avenue intersection.

- (Project WWO-6): This project consists of 1,200 feet of 8-inch diameter pipeline in
Noble Avenue and would connect to the existing system in McAuliff Street.

- (Project WWO-7): This project consists of 600 feet of 8-inch diameter pipeline in an
access road south of Goshen Avenue and Lovers Lane.
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- (Project WWO-8A): This project consists of 2,600 feet of 8-inch diameter pipeline in
Sol Road. Based on preliminary data, the pipeline would not maintain a minimum
recommended slope. Therefore, a lift station is recommended.

- (Project WWO-8B): A preliminary analysis shows to maintain a minimum slope
upstream a lift station is required. This project would serve existing users
transitioning from septic to the collection system. The lift station is recommended
to have a firm capacity of 0.02 mgd (15.7 gpm) and would provide service to
residential very low density.

- (Project WWO-9): Connection of this area would likely occur as the surrounding area
is developed or redeveloped. Vista Del Sol has begun development on the adjacent
lot west of the septic area and would likely be the point of connection.

- (Project WWO-10): This project consists of 400 feet of 8-inch diameter pipeline in
South Dans Street.

Sewer Master Plan Update (WWO-11): It is recommended that the City undergoes a

Sewer Master Plan Update every five years to evaluate the wastewater collection

system.

Collection System GIS Update (Project WWO-12): The City may consider updating their

GIS data to include pipeline inverts, diameter, material, and installation dates. A pipeline

age and material summary can be accomplished with a combination of installation dates

and approved dates outlined in drawings. To further expand on probable installation
dates, the City may utilize upstream and downstream pipelines with known data to
approximate or review nearby utilities such as water lines. Having this data available will
assist the City in identifying pipelines approaching their probable useful life. An
age-based analysis can be performed to provide a statistical evaluation of decay and
potential failure of pipelines based on material. This type of analysis typically uses
assumed “useful life” values, which are based on industry literature.

6.5 Project Prioritization

Prioritizing the required capital improvements for the City’s sanitary sewer system is an
important part of this study. The improvement projects were prioritized in the following order:

Upgrade existing facilities to mitigate current capacity deficiencies.

Plans for pipeline and lift station rehabilitation projects.

Upgrade existing facilities and plan for future facilities to accommodate increased
wastewater flows associated with buildout of the UGB Tiers.

Upgrade existing facilities and plan for future facilities to convey flows associated with
buildout of the SOI area.

Upgrade existing facilities and plan for future facilities to convey flows associated with
buildout of the Planning Area.

Implementation of future projects ultimately depends on growth. Phasing assumptions
presented are estimates and changes in growth projections or planning assumptions may
change the priority of each improvement. Figure 6.4 shows the project phasing and Table 6.5
summarizes each project.
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Phase 1 Projects (2026 - 2030): Improvements targeted for Phase 1 include projects to
address existing capacity deficiencies and projects identified by the City. These include
pipeline capacity improvements, rehabilitation projects, and pump replacements.
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Phase 2 Projects (2031 - 2035): Improvements targeted for Phase 2 include projects to
address buildout of UGB Tier 1, buildout of Tier 2, and City identified projects.

Phase 3 Projects (2036-2040): Improvements targeted for Phase 3 include projects to
address buildout of UGB Tier 3.

Phase 4 Projects (2040 - 2045): Improvements targeted for Phase 4 include projects to
address buildout of UGB Tier 3 and buildout of SOL.

Phase 5 Projects (2046 And Beyond): Improvements targeted for Phase 5 include
projects to address buildout of the Planning Area.
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TABLE 6.5 WASTEWATER COLLECTION SYSTEM CAPITAL IMPROVEMENT PLAN PHASING

Proje D De ptio ee e pe e pe Proposed Amo 026 0 028 029 030 0 0 036-2040 O 0 046 & beyond
apa Related proveme

Gravity Mains Diameter (in) Diameter (in) Length (ft)
WWGM-0A North Ranch St./Visalia Country Club 18 24 3600
WWGM-0B West Goshen Avenue Pipeline Replacement 12 18 3200
WWGM-1  North American Street 36 42 7,500 X
WWGM-2  Frontage Road 36 42 6,200 X
WWGM-3  Walnut Trunk Bypass - 24 100 X
Lift Stations Capacity (mgd) Capacity (mgd)
WWLS-1  Airport Lift Station 12.4 26 N/A X
Force Main Diameter (in) Diameter (in) Length (ft)

- 21 100 X

WWFM-1

Airport Lift Station Force Main

Gravity Mains Diameter (in) Diameter (in) Length (ft)

WWGM-6 American Street Trunk Extension - 30 5,200

WWGM-7  North Shirk Trunk Extension - 42 2,600

WWGM-8 South Lovers Lane Main - 12 5,000

WWGM-g Visalia Parkway Trunk Extension - 24 5,300 X

WWGM-10 North Shirk Trunk Extension - 42 2,700 X
WWGM-11A Avenue 320 Trunk - 30 10,500 X
WWGM-11B Avenue 320 Trunk - 27 5,200 X

WWGM-12 North Akers Main - 12 4,600 X
WWGM-13A Houston-lvanhoe Main - 12 3,600 X
WWGM-13B Houston-lvanhoe Main 10 12 2,300 X
WWGM-14A South Shirk Main - 12 3,600 X
WWGM-14B South Shirk Main - 15 1,400 X
WWGM-15A Visalia Parkway Extension - 30 5,700 X
WWGM-15B Visalia Parkway Extension - 30/48 500 X
WWGM-15C Visalia Parkway Extension - 30 10,300 X
WWGM-16A Avenue 320 Trunk Extension - 27 5,300 X
WWGM-16B Avenue 320 Trunk Extension - 24 5,400 X
WWGM-16C Avenue 320 Trunk Extension - 21 5,300 X
WWGM-16D Avenue 320 Trunk Extension - 15 9,300 X
WWGM-16E Avenue 320 Trunk Extension - 12 4,500 X
WWGM-16F Avenue 320 Trunk Extension - 12 4,500 X
WWGM-16G Avenue 320 Trunk Extension - 12 5,700 X
WWGM-16H Avenue 320 Trunk Extension - 12 4,500 X
WWGM-16] Avenue 320 Trunk Extension - 12 4,500 X
WWGM-16J Avenue 320 Trunk Extension - 12 4,500 X
WWGM-17 Kelsey Street Main - 12 10,000 X
WWGM-18A Highway g9 - West Avenue 320 Trunk - 24 8,000 X
WWGM-18B Highway 99 - West Avenue 320 Trunk - 18 11,000 X
WWGM-18C Highway 99 - West Avenue 320 Trunk - 18/30 1,000 X
WWGM-18D Highway g9 - West Avenue 320 Trunk - 18 6,400 X
WWGM-18E Highway 99 - West Avenue 320 Trunk - 21 9,800 X
WWGM-19A East Riggin Extension Trunk - 24 800 X
WWGM-19B East Riggin Extension Trunk - 24 6,000 X
WWGM-19C East Riggin Extension Trunk - 21 2,600 X
WWGM-19D East Riggin Extension Trunk - 18 5,800 X
WWGM-19E East Riggin Extension Trunk - 15 3,400 X
WWGM-20A Road 148 Trunk - 21 7,900 X
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TABLE 6.5 WASTEWATER COLLECTION SYSTEM CAPITAL IMPROVEMENT PLAN PHASING

CIP Phasing

Phase Phase 4 Phase

Existing Proposed
Project ID Description/Street Size[Type Size/Type

Proposed Amount 2026 2027 2028 2029 2030 2031-2035 2036-2040 2041-2045 2046 & beyond

WWO-11  Sewer Master Plan Update

WWGM-20B Road 148 Trunk - 15 5,100 X
WWGM-20C Road 148 Trunk - 12 4,000 X
WWGM-20D Road 148 Trunk - 12 5,000 X
WWGM-20E Road 148 Trunk - 15 5,400 X
WWGM-20F Road 156 Trunk - 15/30 500 X
WWGM-21 Houston-lvanhoe Main Extension - 12 2,800 X
Lift Stations Capacity (mgd) Capacity (mgd)
WWLS-2  Avenue 320 Trunk Extension Lift Station -- 5 - X
WWLS-3  East Riggin Extension Trunk -- 5 - X
WWLS-4  West Avenue 320 Lift Station -- 9 - X
Force Main Diameter (in) Diameter (in) Length (ft)
WWFM-2  Avenue 320 Trunk Extension Lift Station Force Main - 14 1,900 X
WWFM-3  East Riggin Trunk Extension Lift Station Force Main - 12 600 X
WWFM-4  West Avenue 320 Lift Station Force Main - 21 100 X
BrGeinG Related Proie
Sanitary Sewer Diameter (in) Diameter (in) Length (ft)
CPo36g9  Shirk Capacity Enhancement - 48 8,200 X
CP8268  Caldwell Avenue Widening - 15 1,150 X
CPoo45  Shirk Street and Walnut Avenue - 48 200 X
CP9318  Sanitary Sewer Developer Reimbursement - - - X X X X X X X
CP9234  Sewer Line Preliminary Engineering - - - X X X X X X X
CPos67  Shirk Street Sanitary Sewer Trunkline - 48 - X X X
CPNEW  Visalia Parkway Trunkline - 30 - X
CP0398  Riggin widening- Kelsey to Shirk - 15 4,000 X
Comerprojeas ||| P P
WWO-1  Septic Removal by Sewer Extension - 8.0 2,600 X
WWO-2A  Septic Removal by Sewer Extension - 8.0 1,400 X
WWO-2B  Septic Removal by Sewer Extension - 8.0 2,600 X
WWO-2C Septic Removal by Sewer Extension - 8.0 4,700 X
WWO-2D  Septic Removal by Sewer Extension - 0.1 - X
WWO-3A  Septic Removal by Sewer Extension - 8.0 1,300 X
WWO-3B  Septic Removal by Sewer Extension - 8.0 300 X
WWO-4  Septic Removal by Sewer Extension - 8.0 800 X
WWO-5A  Septic Removal by Sewer Extension - 8.0 1,300 X
WWO-5B  Septic Removal by Sewer Extension - 8.0 500 X
WWO-6  Septic Removal by Sewer Extension - 8.0 1,200 X
WWO-7  Septic Removal by Sewer Extension - 8.0 600 X
WWO-8A Septic Removal by Sewer Extension - 8.0 2,600 X
WWO-8B  Septic Removal by Sewer Extension - 0.05 - X
WWO-g  Septic Removal by Sewer Extension - 8.0 1,000 X
WWO-10 Septic Removal by Sewer Extension - 8.0 400 X
X
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Chapter 7
CAPITAL IMPROVEMENT PLAN

This chapter presents the City CIP, a summary of the capital costs, and a basic assessment of the
possible financial impacts on the City. This chapter is organized to assist the City in making
financial decisions. The CIP is based on the evaluation of the City’s sanitary sewer collection
system as described in Chapter 6.

7.1 Project Prioritization

As discussed in Chapter 6, the capital projects identified will allow the City to provide reliable
service to its customers through buildout of Urban Development Boundary. A preliminary
analysis was also performed for buildout of the Planning Area. The improvement projects were
prioritized based on the following factors:

e Wastewater collection system improvements:
- Reducing the risk on SSOs in the collection system.
- Implementing projects to serve future growth.

Based on these factors, each project was assigned an implementation year. Critical projects were
phased in the earlier phases (years) of the CIP. Less critical projects were phased into later
phases of the CIP.

7.2 Capital Improvement Project Costs

The capacity upgrades and other system capital improvements set the foundation of the City’s
wastewater collection system CIPs. The cost estimates presented in this study are opinions
developed from bid tabulations, cost curves, information obtained from previous studies, and
Carollo’s experience on other projects. The costs are based on an ENR Construction Cost Index
20-City Average of 13,782 (March 2025).

7.3 Cost Estimating Accuracy

The cost estimates presented in the CIPs 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 materials 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 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.
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7.4 Construction Unit Costs

The construction costs are representative of water distribution system facilities, sewer collection
system facilities, and storm drainage facilities under normal construction conditions and
schedules. Costs have been estimated for public works construction.

7.4.1 Pipeline Unit Costs

This section summarizes the unit costs for wastewater collection pipelines. All of the unit costs
presented in this section include pipeline costs, excavation, and other appurtenances (e.g.,
valves, manholes, etc.)

7.4.1.1 Wastewater Collection System Pipelines

Sewer pipeline improvements range in size from 12 inches to 42 inches in diameter in this study.
Unit costs for the construction of pipelines and appurtenances (e.g., manholes) are shown in
Table 7.1. 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 feet to
15 feet.

Table7.1  Sewer Pipeline Unit Costs

Pipe Size (inches) Replacement Unit Construction Cost® ($/linear foot)

Gravity Main Unit Costs

12 $285
15 $315
18 $345
21 $390
24 $435
27 $475
30 $520
36 $605
42 $705
Force Main Unit Costs
6 $252
8 $252
10 $270
12 $276
14 $282
18 $287
21 $346
24 $463

Notes:
(1) ENR20 City Average Construction Cost Index for March 2025 is 13,782.
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7.4.2 Lift Station Unit Cost

The estimated costs for projects to increase the pumping capacity of a lift station assume
complete replacement of the lift station. Lift station cost estimates are based on a rate of
$0.60 per gallon.

7.4.3 Baseline Construction Cost

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

e Pipelines/Force Mains: Calculated by multiplying the estimated length by the unit cost.
e Lift Stations: Calculated by multiplying the estimated total capacity in gallons by the
unit cost.

7.4.4 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. Factors such 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 30 percent contingency was applied to the Baseline Construction Cost to
account for unforeseen events and unknown conditions. A 30 percent contingency was used to
account for unknown site conditions such as unforeseen conditions, environmental mitigations,
and other unknowns is typical for master planning projects.

7.4.5 Capital Improvement Cost

Other project construction contingency costs include costs associated with project engineering,
construction phase professional services, and project administration. Engineering services
associated with new facilities include preliminary investigation and reports, right-of-way
acquisition, foundation explorations, preparation of drawings and specifications during
construction, surveying and staking, sampling of testing material, and start-up services.
Construction phase professional services cover items such as construction management,
engineering services, materials testing, and inspection during construction. Finally, there are
project administration costs, which cover items such as legal fees, environmental/California
Environmental Quality Act compliance requirements, financing expenses, administrative costs,
and interest during construction.

The cost of these items can vary, but for the purpose of this study, it is assumed that the other
project contingency costs will equal approximately 27.5 percent of the Estimated Construction
Cost.
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As shown in the following simple calculation of the Capital Improvement Cost, the total cost of
all project construction contingencies (construction, engineering services, construction
management, and project administration) is 65.8 percent of the Baseline Construction Cost.
Note that contingencies were not applied to land acquisition costs. Calculation of the

65.8 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 (30%) $300,000
Estimated Construction Cost $1,300,000
Engineering Cost (10%) $130,000
Construction Management (10%) $130,000
Project Administration (7.5%) $97,500
Capital Improvement Cost $1,657,500

7.5 Capital Improvement Project Implementation

The proposed capital improvements are prioritized based on their urgency to mitigate existing
deficiencies and other factors. The capital improvements were phased into one of the following
phases:

e Phase 1 Projects (2026 - 2030): Improvements targeted for Phase 1 include projects to
address existing capacity deficiencies and projects identified by the City. These include
pipeline capacity improvements, rehabilitation projects, and pump replacements.

e Phase 2 Projects (2031 - 2035): Improvements targeted for Phase 2 include projects to
address buildout of UGB Tier 1, buildout of Tier 2, and City identified projects.

e Phase 3 Projects (2036 - 2040): Improvements targeted for Phase 3 include projects to
address buildout of UGB Tier 3.

e Phase 4 Projects (2041 - 2045): Improvements targeted for Phase 4 include projects to
address buildout of UGB Tier 3 and buildout of SOL.

e Phase 5Projects (2046 And Beyond): Improvements targeted for Phase 5 include
projects to address buildout of the Planning Area.

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 provides 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. Detailed improvement
sheets can be found in Appendix F. The columns used in Table 7.2 refer to the following (existing
user cost versus future user cost explained in Section 7.5.1):

e Project ID: Assigned number that corresponds to the Proposed Improvement Table. This
is an alphanumeric number that starts with identifying letter indicating the type of
improvement (WWGM = Sewer Gravity Main; WWLS = Sewer Lift Station; WWFM =
Sewer Force Main; WWRR = Sewer Rehabilitation/Replacement) and continues with a
number.

e Description/Street: Street in which the improvement is proposed.

Iy
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Existing Size/Type: This is the size of the existing pipeline/facility. It represents the
diameter of the existing pipelines (in inches) or the size of the facility (e.g., storage tanks
in million gallons, size of booster stations in gpm, etc.).

Proposed Size/Type: This is the size of the proposed improvement. It represents the
diameter of the proposed pipeline (in inches) or the size of the proposed facility.
Replace/New: Indicates whether the proposed improvement is a replacement pipeline,
parallel pipeline, or a new facility.

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

CIP Phasing: This is an estimated improvement project start year.

The projects listed in Table 7.2 are organized by capacity related improvements, new service
related improvements, City related projects, and others. Capacity improvements are
recommended to mitigate capacity deficiencies, while new service projects are to address new
growth as the City expands. City related projects are identified in the City’s CIP and limited to the
collection system. Other projects include additional recommendations to update the Master
Plan every five years.

FINAL | JUNE 2025 | 7-5
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TABLE 7.2 WASTEWATER COLLECTION SYSTEM CAPITAL IMPROVEMENT PLAN SUMMARY

Proposed

Project ID Descriptio ee e/Type elType Proposed Amo e o 026 0 o o 036-2040 o 046 & beyond
apa Related proveme 000 3 6 6,000 3 01,000 6 (o] 3 3 (o}
Gravity Mains Diameter (in) Diameter (in) Length (ft) $ 22,359,000 | $ 6,276,000 | $ 16,083,000 | $ 6,276,000 | $ $ - $ $ $ 2 $ S $ s $ 16,083,000
WWGM-0A North Ranch St./Visalia Country Club 18 24 3,400 $ 3,776,000 | $ 3,776,000 $ - $ 3,776,000 | $ $ - $ $ $ - $ - $ -
WWGM-0B West Goshen Avenue Pipeline Replacement 12 18 3,200 $ 2,500,000 | $ 2,500,000 $ - $ 2,500,000 | $ $ - $ $ $ - $ - $ -
WWGM-1  North American Street 36 42 7,500 $ 8,765,000 | $ - $ 8,765,000 | $ - $ $ - $ $ $ - $ - $ 8,765,000
WWGM-2  Frontage Road 36 42 6,200 $ 7,245,000 | $ - $ 7,245,000 | $ - $ $ - $ $ $ - $ - $ 7,245,000
WWGM-3  Walnut Trunk Bypass - 24 100 $ 73,000 | $ - $ 73,000 | $ - $ $ - $ $ $ - $ - $ 73,000
Lift Stations Capacity (mgd) Capacity (mgd) $ 25,360,000 | $ - | $ 25,360,000 | $ - $ $ - $ $ $ - $ - $ 25,360,000
WWLS-1  Airport Lift Station 12.4 25.5 mgd N/A $ 25,360,000 | $ = $ 25,360,000 | $ = $ $ = $ $ $ = $ = $ 25,360,000
Force Main Diameter (in) Diameter (in) Length (ft) $ 58,000 | § - | $ 58,000 | § - $ $ - $ $ $ - $ - $ 58,000
WWFM-1  Airport Lift Station Force Main ° 21 100 $ 58,000 | $ ® $ 58,000 | $ © $ $ ° $ $ $ ° $ ° $ 58,000
e e e Related proveme 9,836,000 3 3 9,836,000 82,000 3 $ $ 00,000 $ 083,000 $ 664,000 $ (o} 07,000
Gravity Mains Diameter (in) Diameter (in) Length (ft) $ 139,822,000 $ - $ 139,822,000 $ - $ $ 4,482,000 $ $ $__ 5400,000 $ 25083000 $ 22,664,000 $ 82,193,000
WWGM-6  American Street Trunk Extension - 30 5,200 $ 4,482,000 | $ - $ 4,482,000 | $ - $ $ 4,482,000 | $ $ $ - $ - $ - $ -
WWGM-7  North Shirk Trunk Extension - 42 2,600 $ 3,038,000 | $ - $ 3,038,000 | $ - $ $ - $ $ $ 3,038,000 | $ - $ - $ -
WWGM-8  South Lovers Lane Main - 12 5,000 $ 2,362,000 | $ - $ 2,362,000 | $ - $ $ - $ $ $ 2,362,000 | $ - $ - $ -
WWGM-g Visalia Parkway Trunk Extension - 24 5,300 $ 3,822,000 | $ - $ 3,822,000 | $ - $ $ - $ $ $ - $ 3,822,000 | $ - $ -
WWGM-10  North Shirk Trunk Extension - 42 2,700 $ 3,156,000 | $ - $ 3,156,000 | $ - $ $ - $ $ $ - $ 3,156,000 | $ - $ -
WWGM-11A Avenue 320 Trunk - 30 10,500 $ 9,050,000 | $ - $ 9,050,000 | $ - $ $ - $ $ $ - $ 9,050,000 | $ - $ -
WWGM-11B  Avenue 320 Trunk - 27 5,200 $ 4,094,000 | $ - $ 4,094,000 | $ - $ $ - $ $ $ - $ 4,094,000 | $ - $ -
WWGM-12  North Akers Main - 12 4,600 $ 2,173,000 | $ - $ 2,173,000 | $ - $ $ - $ $ $ - $ 2,173,000 | $ - $ =
WWGM-13A Houston-lvanhoe Main - 12 3,600 $ 1,701,000 | $ - $ 1,701,000 | $ - $ $ - $ $ $ - $ 1,701,000 | $ - $ -
WWGM-13B Houston-lvanhoe Main 10 12 2,300 $ 1,087,000 | $ - $ 1,087,000 | $ - $ $ - $ $ $ - $ 1,087,000 | $ - $ -
WWGM-14A South Shirk Main - 12 3,600 $ 1,701,000 | $ - $ 1,701,000 | $ - $ $ - $ $ $ - $ - $ 1,701,000 | $ -
WWGM-14B South Shirk Main - 15 1,400 $ 731,000 | $ - $ 731,000 | $ - $ $ - $ $ $ - $ - $ 731,000 | $ -
WWGM-15A Visalia Parkway Extension - 30 5,700 $ 4,913,000 | $ - $ 4,913,000 | $ - $ $ - $ $ $ - $ - $ 4,913,000 | $ -
WWGM-15B Visalia Parkway Extension - 30/48 500 $ 2,267,000 | $ - $ 2,267,000 | $ - $ $ - $ $ $ - $ - $ 2,267,000 | § -
WWGM-15C Visalia Parkway Extension - 30 10,300 $ 8,878,000 | $ - $ 8,878,000 | $ - $ $ - $ $ $ - $ - $ 8,878,000 | $ -
WWGM-16A Avenue 320 Trunk = 27 5,300 $ 4,174,000 | $ = $ 4,174,000 | $ = $ $ = $ $ $ = $ = $ 4,174,000 | $ =
WWGM-16B  Avenue 320 Trunk Extension = 24 5,400 $ 3,893,000 | $ = $ 3,893,000 | $ = $ $ = $ $ $ = $ = $ = $ 3,893,000
WWGM-16C Avenue 320 Trunk Extension - 21 5,300 $ 3,426,000 | $ - $ 3,426,000 | $ - $ $ - $ $ $ - $ - $ - $ 3,426,000
WWGM-16D Avenue 320 Trunk Extension - 15 9,300 $ 4,856,000 | $ - $ 4,856,000 | $ - $ $ - $ $ $ = $ = $ = $ 4,856,000
WWGM-16E Avenue 320 Trunk = 12 4,500 $ 2,127,000 | $ = $ 2,127,000 | $ = $ $ = $ $ $ = $ = $ = $ 2,127,000
WWGM-16F Avenue 320 Trunk Extension = 12 4,500 $ 2,127,000 | $ = $ 2,127,000 | $ = $ $ = $ $ $ > $ = $ = $ 2,127,000
WWGM-16G Avenue 320 Trunk Extension - 12 5,700 $ 2,693,000 | $ - $ 2,693,000 | $ - $ $ - $ $ $ - $ - $ - $ 2,693,000
WWGM-16H Avenue 320 Trunk Extension - 12 4,500 $ 2,127,000 | $ - $ 2,127,000 | $ - $ $ - $ $ $ - $ - $ - $ 2,127,000
WWGM-16l Avenue 320 Trunk Extension = 12 4,500 $ 2,127,000 | $ = $ 2,127,000 | $ = $ $ = $ $ $ = $ = $ = $ 2,127,000
WWGM-16J Avenue 320 Trunk Extension = 12 4,500 $ 2,127,000 | $ = $ 2,127,000 | $ = $ $ = $ $ $ = $ ° $ o $ 2,127,000
WWGM-17 Kelsey Street Main - 12 10,000 $ 4,724,000 | $ - $ 4,724,000 | $ - $ $ - $ $ $ - $ - $ - $ 4,724,000
WWGM-18A Highway 99 - West Avenue 320 Trunk - 24 8,000 $ 5,768,000 | $ - $ 5,768,000 | $ - $ $ - $ $ $ - $ - $ - $ 5,768,000
WWGM-18B Highway g9 - West Avenue 320 Trunk - 18 11,000 $ 6,290,000 | $ - $ 6,290,000 | $ - $ $ - $ $ $ - $ - $ - $ 6,290,000
WWGM-18C Highway g9 - West Avenue 320 Trunk - 18/30 1,000 $ 1,417,000 | $ - $ 1,417,000 | $ - $ $ - $ $ $ - $ - $ - $ 1,417,000
WWGM-18D Highway g9 - West Avenue 320 Trunk - 18 6,400 $ 3,660,000 | $ - $ 3,660,000 | $ - $ $ - $ $ $ - $ - $ - $ 3,660,000
WWGM-18E Highway 99 - West Avenue 320 Trunk - 21 9,800 $ 6,335,000 | $ - $ 6,335,000 | $ - $ $ - $ $ $ - $ - $ - $ 6,335,000
WWGM-19A East Riggin Extension Trunk - 24 800 $ 577,000 | $ - $ 577,000 | $ - $ $ - $ $ $ - $ - $ - $ 577,000
WWGM-19B  East Riggin Extension Trunk - 24 6,000 $ 4,326,000 | $ - $ 4,326,000 | $ - $ $ - $ $ $ - $ - $ - $ 4,326,000
WWGM-19C East Riggin Extension Trunk - 21 2,600 $ 1,681,000 | $ - $ 1,681,000 | $ - $ $ - $ $ $ - $ - $ - $ 1,681,000
WWGM-19D East Riggin ion Trunk - 18 5,800 $ 3,317,000 | $ - $ 3,317,000 | $ - $ $ - $ $ $ - $ - $ - $ 3,317,000
WWGM-19E East Riggin Extension Trunk - 15 3,400 $ 1,775,000 | $ - $ 1,775,000 | $ - $ $ - $ $ $ - $ - $ - $ 1,775,000
WWGM-20A Road 148 Trunk - 21 7,900 $ 5,107,000 | $ - $ 5,107,000 | $ - $ $ - $ $ $ - $ - $ - $ 5,107,000
WWGM-20B Road 148 Trunk - 15 5,100 $ 2,664,000 | $ - $ 2,664,000 | $ - $ $ - $ $ $ - $ - $ = $ 2,664,000
WWGM-20C Road 148 Trunk - 12 4,000 $ 1,890,000 | $ - $ 1,890,000 | $ - $ $ - $ $ $ - $ - $ - $ 1,890,000
WWGM-20D Road 148 Trunk - 12 5,000 $ 2,362,000 | $ - $ 2,362,000 | $ - $ $ - $ $ $ - $ - $ - $ 2,362,000
WWGM-20E Road 148 Trunk - 15 5,400 $ 2,819,000 | $ - $ 2,819,000 | $ - $ $ - $ $ $ - $ - $ - $ 2,819,000
WWGM-20F Road 156 Trunk - 15/30 500 $ 655,000 | $ - $ 655,000 | $ - $ $ - $ $ $ - $ - $ - $ 655,000
WWGM-21  Houston-Ilvanhoe Main Extension - 12 2,800 $ 1,323,000 | $ - $ 1,323,000 | $ - $ $ - $ $ $ - $ - $ - $ 1,323,000
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TABLE 7.2 WASTEWATER COLLECTION SYSTEM CAPITAL IMPROVEMENT PLAN SUMMARY

ot ehases [ Phases |

g Proposed 0 e e Use a a a
Project ID Descriptio ee e/Type e/Type Proposed Amo ate $ o 026 0 0 029 030 031-20 036-2040 041-20 046 & beyond
Lift Stations Capacity (mgd) Capacity (mgd) $ 18,796,000 | $ ® $ 18,796,000 | $ ° $ ® $ s $ o $ o $ o $ ° $ o $ 18,796,000
WWLS-2  Avenue 320 Trunk Extension Lift Station -- 5.4 mgd - $ 5,370,000 | $ - $ 5,370,000 | $ - $ - $ - $ - $ = $ = $ = $ = $ 5,370,000
WWLS-3  East Riggin Trunk -- 4.5 mgd - $ 4,475,000 | $ - $ 4,475,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 4,475,000
WWLS-4  West Avenue 320 Lift Station - 9. mgd - $ 8,951,000 | $ - $ 8,951,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 8,951,000
Force Main Diameter (in) Diameter (in) Length (ft) $ 1,218,000 | $ - $ 1,218,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 1,218,000
WWFM-2  Avenue 320 Trunk Extension Lift Station Force Main - 14 1,900 $ 887,000 | $ - $ 887,000 | $ - $ - $ - $ - $ = $ = $ = $ = $ 887,000
WWFM-3  East Riggin Trunk Extension Lift Station Force Main - 12 600 $ 273,000 | $ - $ 273,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 273,000
WWFM-4  West Avenue 320 Lift Station Force Main - 21 100 $ 58,000 | $ - $ 58,000 | § - $ - $ - $ - $ - $ - $ - $ - $ 58,000
Ongoing Related Proje 854,000 627,000 000 858,000 8,000 660,000 660,000 0,592,000 63,000 63,000
Sanitary Sewer Diameter (in) Diameter (in) Length (ft) $ 27,854,000 | $ 2,627,000 [ $ 25,227,000 | $ - $ 3,858,000 | $ 4,558,000 | $ 3,660,000 | $ 3,660,000 | $ 10,592,000 | $ 763,000 | $ 763,000 | $ =
CPo36g  Shirk Capacity Enhancement - 48 8,200 $ 3,402,000 | $ 782,000 $ 2,620,000 $ - $ 3,402,000 | $ - $ - $ - $ - $ - $ -
CP8268  Caldwell Avenue Widening - 15 1,150 $ 919,000 | $ - $ 919,000 $ 919,000 | $ - $ - $ - $ - $ - $ - $ -
CPoos4s  Shirk Street and Walnut Avenue - 48 200 $ 551,000 | $ 126,000 $ 425,000 $ - $ 551,000 | $ - $ - $ - $ - $ - $ -
CP9318  Sanitary Sewer Developer Reimbursement - - - $ 2,451,000 | $ - $ 2,451,000 $ 129,000 | $ 129,000 | $ 129,000 | $ 129,000 | $ 645,000 | $ 645,000 | $ 645,000 | $ -
CP9234  Sewer Line Preliminary Engineering = = = $ 450,000 | $ 3,000 $ 447,000 $ 24,000 | $ 24,000 | $ 24,000 | $ 24,000 | $ 118,000 | $ 118,000 | $ 118,000 | $ =
CPosg67  Shirk Street Sanitary Sewer Trunkline - 48 - $ 7,466,000 | $ 1,716,000 $ 5,750,000 $ - $ 452,000 | $ 3,507,000 | $ 3,507,000 | $ - $ - $ - $ -
CPNEW  Visalia Parkway Trunkline - 30 - $ 9,829,000 | $ - $ 9,829,000 $ - $ - $ - $ - $ 9,829,000 | $ - $ - $ -
CPo398  Riggin widening- Kelsey to Shirk - 15 4,000 $ 2,786,000 | $ - $ 2,786,000 $ 2,786,000 | $ - $ - $ - $ - $ - $ - $ -
Other Proje 9,843,000 619 9 00 09,000 o 8,607,000
WWO-1  Septic Removal by Sewer Extension - 8.0 2,600 $ 1,034,000 | $ - $ 1,034,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 1,034,000
WWO-2A  Septic Removal by Sewer Extension - 8.0 1,400 $ 557,000 | $ - $ 557,000 | - $ - $ - $ - $ - $ - $ - $ - $ 557,000
WWO-2B  Septic Removal by Sewer Extension - 8.0 2,600 $ 1,034,000 | $ - $ 1,034,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 1,034,000
WWO-2C  Septic Removal by Sewer Extension - 8.0 4,700 $ 1,870,000 | $ - $ 1,870,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 1,870,000
WWO-2D  Septic Removal by Sewer Extension - 0.06 mgd - $ 62,000 | - $ 62,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 62,000
WWO-3A  Septic Removal by Sewer Extension - 8.0 1,300 $ 517,000 | $ - $ 517,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 517,000
WWO-3B  Septic Removal by Sewer Extension = 8.0 300 $ 119,000 | $ = $ 119,000 | $ = $ = $ = $ = $ = $ = $ = $ = $ 119,000
WWO-4  Septic Removal by Sewer Extension - 8.0 800 $ 318,000 | $ - $ 318,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 318,000
WWO-5A  Septic Removal by Sewer Extension - 8.0 1,300 $ 517,000 | $ - $ 517,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 517,000
WWO-5B  Septic Removal by Sewer Extension - 8.0 500 $ 199,000 | $ - $ 199,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 199,000
WWO-6  Septic Removal by Sewer Extension - 8.0 1,200 $ 477,000 | $ - $ 477,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 477,000
WWO-7  Septic Removal by Sewer Extension = 8.0 600 $ 239,000 | $ = $ 239,000 | $ = $ = $ = $ > $ > $ > $ 5 $ = $ 239,000
WWO-8A  Septic Removal by Sewer Extension - 8.0 2,600 $ 1,034,000 | $ - $ 1,034,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 1,034,000
WWO-8B  Septic Removal by Sewer Extension - 0.05 mgd - $ 45,000 | $ - $ 45,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 45,000
WWO-g  Septic Removal by Sewer Extension - 8.0 1,000 $ 418,000 | $ - $ 418,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 418,000
WWO-10  Septic Removal by Sewer Extension - 8.0 400 $ 167,000 | $ - $ 167,000 | $ - $ - $ - $ - $ - $ - $ - $ - $ 167,000
WWO-11  Sewer Master Plan Update - - - $ 1,236,000 | $ 619,000 $ 617,000 | $ - $ - $ - $ - $ 309,000 | $ 309,000 | $ 309,000 | $ 309,000 | $ -
CIP Total $ 245,310,000 | $ 9,522,000 $ 235,788,000 |$ 6,276,000 | $ 3,858,000 | $ 9,040,000 [ $ 3,660,000 [ $ 3,969,000 | $ 16,301,000 | $ 26,155,000 [ $ 23,736,000 [ $ 152,315,000
Annvual Cost N/A N/A N/A $ 6,276,000 | $ 3,858,000 |$ 9,040,000 | $ 3,660,000 | $ 3,969,000 |$ 3,260,000 | $ 5,231,000 | $ 4,747,000 N/A
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.
(€Y
(4) Total Mark-Up is 65.8% of the baseline construction costs.

Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.
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7.5.1 Existing Versus Future User Cost Share

Improvement costs within this study can be categorized as beneficial to existing users or future
users, with some of the costs distributed between both categories. Costs are assigned to existing
users if the improvement is related to an existing deficiency. Existing projects also benefit future
users, which are assigned a portion of the cost. Projects that solely benefit future users such as
new development or projects due to future users will be assigned 100 percent of the cost. For
Visalia, existing user costs are also referred to as “operational costs” and future user costs are
referred to as “development related.” For the purposes of this Master Plan, “existing user costs”
and “operational costs” are interchangeable, as are “future user costs” and “development related
costs.”

The hydraulic modeling results were used to determine the ratio of existing average flows and
future average flows. With the ratio, project costs are divided between existing and future users.
For example, the Shirk Capacity Project (CP0369) will convey flows from existing users and flows
from future users. Cost was assigned based on the percentage of total flows contributed by
existing users and future users. Capacity projects created by future users are assigned to future
customers.

Projects assigned to existing users include City related projects for the Shirk capacity
enhancement and master plan updates. Shirk capacity projects replace existing infrastructure
required to serve existing users and will increase capacity for future users. Future master
planning is a benefit to existing and future users.

A summary of existing and future user cost share for the proposed projects by phase is
summarized in Table 7.3, while Table 7.4 summarizes user cost by project type.
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Table7.3 Sanitary Sewer CIP Cost by Reimbursement Category
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5

Reimbursement Category (2026-2030) (2031-2035) (2036-2040) 2041-2045 2046-Beyond

(%) (€3) (%) (€3) (€3)
Existing Users $9,054,000 $155,000 $155,000 $155,000 $- $9,519,000
Future Users $17,749,000 $16,147,000 $26,001,000 $23,582,000 $152,315,000 $235,794,000

$26,803,000 $16,302,000 $26,156,000 $23,737,000 $152,315,000 $245,313,000

Table7.4  Sanitary Sewer CIP Cost by Project Type and Reimbursement Category

Project Type Existing User ($) Future User ($) Total ($) ‘

Capacity Improvements
Gravity Mains $6,276,000 $16,083,000 $22,359,000
Lift Stations $- $25,360,000 $25,360,000
Force Mains $- $58,000 $58,000
Subtotal $6,276,000 $41,501,000 $47,777,000
New Service Related Improvements
Gravity Mains $- $139,822,000 $139,822,000
Lift Stations $- $18,796,000 $18,796,000
Force Mains $- $1,218,000 $1,218,000
Subtotal $- $159,836,000 $159,836,000
City Related Projects
Ongoing Projects $2,627,000 $25,227,000 $27,854,000
Other Projects
Sewer Master Plan Update $619,000 $617,000 $1,236,000
Septic Removal by Sewer Extension $- $8,607,000 $8,607,000

Subtotal $619,000 $9,224,000 $9,843,000

Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated construction cost includes a 30 percent contingency of the baseline construction cost.

(3) Total project costs includes a 10 percent markup for engineering, a 10 percent markup for construction management, and a 7.5 percent markup for project administration of the estimated
construction cost.

(4) Total markup is 65.8 percent of the baseline construction cost.

- Iy
7-12 | JUNE 2025 | FINAL . CAYTTTN



CHAPTER 7 | SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

7.6 Summary

A summary of the CIP costs is provided in Table 7.5 and Figure 7.1 which show the distribution of
capital costs by project type. As shown in Table 7.5, out of the total $245.3 million in capital
projects, $26.8 million is targeted for implementation in Phase 1 (2026-2030), and another

$16.3 million is targeted for Phase 2 (2031-2035). Phase 3 projects (2036-2040) account for

$26.2 million and Phase 4 (2041-2045) projects account for $23.7 million.
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Table 7.5  Sanitary Sewer Collection System CIP Summary

CIP Cost Project Cost Phasing ($)

Improvement Type Estimate®@0G))

2031-2035 2036-2040 2041 - 2045

2046 & Beyond

Capacity Improvement

) 2026 - 2030

Gravity Mains $22,359,000 $6,276,000 $- $- $16,083,000
Lift Stations $25,360,000 $- $- $- $25,360,000
Force Mains $58,000 $- $- $- $58,000
Capacity Subtotal $47,777,000 $6,276,000 $- $- $41,501,000
New Service Related Improvements

Gravity Mains $139,822,000 $4,482,000 $5,400,000 $25,083,000 $22,664,000 $82,193,000
Lift Station $18,796,000 - $- - $- $18,796,000
Force Main $1,218,000 - $- - $- $1,218,000
New Service Subtotal $159,836,000 $4,482,000 $5,400,000 $25,083,000 $22,664,000 $102,207,000
City Related Projects

Ongoing Projects $27,854,000 $15,736,000 $10,592,000 $763,000 $763,000 -
Other Projects

Sewer Master Plan Update $1,236,000 $309,000 $309,000 $309,000 $309,000 $-
Septic Removal by Sewer Extension $8,607,000 $- $- $- $309,000 $8,607,000
Other Projects Subtotal $9,843,000 $309,000 $309,000 $309,000 $618,000 $8,607,000

Total CIP

Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated construction cost includes a 30 percent contingency of the baseline construction cost.

$245,310,000

$26,803,000

$16,301,000

$26,155,000

$24,045,000

$152,315,000

(3) Total project costs includes a 10 percent markup for engineering, a 10 percent markup for construction management, and a 7.5 percent markup for project administration of the estimated

construction cost.

(4) Total markup is 65.8 percent of the baseline construction cost.
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with General Plan policies to be and/or site condi-
tions may reduce development potential within the
stated ranges.

Table 2-3 summarizes the density and intensity
ranges of the land use categories. More detailed char-
acteristics of each land use category are described in
the next section.

Land Use Classifications

The land use designations shown in the General Plan
Land Use Diagram provide the basis for new devel-
opment. They are generally broad in scope, in order
to provide flexibility while creating a vibrant and var-
ied urban environment. The classifications are orga-
nized into five categories: Residential, Mixed Use,
Commercial/Office, Industrial, and Public.

Residential

Very Low Density Residential. This designation is
intended to provide for single family detached hous-
ing on large lots. Residential densities are typical of
rural residential environments. The typical residential
density for this designation ranges from o.1 to two
housing units per gross acre. Buildout is assumed at
twO units per gross acre.

Low Density Residential. This designation is
intended to provide for single family detached hous-
ing. Residential densities are typical of single-family
subdivisions. The typical residential density for this
designation ranges from two to 10 housing units per
gross acre. Buildout is assumed at four units per gross
acre.

Medium Density Residential. This designation can
accommodate a mix of housing types, from small-

Table 2-3: Density and Intensity Standards by Land Use Classification

LAND USE

Intensity

Land Use Classification

Density (DU / gross acre)

Minimum FAR

Maximum FAR?

Residential

Very Low Density Residential
Low Density Residential
Medium Density Residential

High Density Residential
Mixed Use'

Commercial Mixed Use
Downtown Mixed Use
Commercial and Office
General/Service Commercial
Regional Commercial
Neighborhood Commercial
Office

Industrial

Light Industrial

Business Research Park

Industrial

0.1t02
21010
1010 15

151035

Upto 35

Minimum 20

10to0 15

0.25
1.0, including 0.25 Retail

NA3

2.0
5.0

0.6
0.6
NA3
1.0

0.5
0.5
0.6

(1) Mixed Use designations do not require residential use, but when residential uses are provided, minimum densities apply.

Minimum ground floor retail FAR of 0.25 is required for sites designated Downtown Mixed Use.

(2) Maximum FAR refers to non-residential and residential floor area combined.

(3) Intensity limits to be set by two story height limits and coverage standards in the zoning ordinance.

Source: Dyett & Bhatia, 2011
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Residential land use classifications allow housing at a
variety of densities and configurations.
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lot starter homes, zero-lot-line developments, and
duplexes, to townhouses and garden apartments.
Pedestrian-oriented design and clustering can sup-
port higher density. The typical residential density for
this designation ranges from 10 to 15 housing units
per gross acre. Buildout is assumed at 10 units per
gross acre.

High Density Residential. This designation is
intended to accommodate attached homes, two- to
four-plexes, and apartment buildings. High density
residential development is typically found at neigh-
borhood centers and along corridors. The typical resi-
dential density for this designation ranges from 15 to
35 housing units per gross acre. Buildout is assumed
at 16.5 units per gross acre.

Mixed Use

Downtown Mixed Use. This new designation char-
acterizes development in the Downtown Core and
replaces the existing Central Business District des-
ignation in the General Plan. It permits the highest
density and intensity of development in the city in
order to keep Downtown a vibrant, walkable envi-
ronment. Vertical mixed use is strongly encouraged.
Commercial, personal service, office, and residential
uses are allowed. The typical residential density for
this designation ranges from 20 to 35 housing units
per gross acre. Buildout is assumed at 20 units per
gross acre for residential uses and o5 FAR for non-
residential uses. The maximum allowable combined

FAR is 5.0.

Commercial Mixed Use. This new designation
allows for either horizontal or vertical mixed use
development, and permits commercial, service, office,
and residential uses. Any combination of these uses,

including a single use, is permitted. This designation
is found both at key activity nodes and along corri-
dors, including locations currently designated Shop-
ping/Office Commercial or Community Center.
Residential density for this designation is permitted
at up to 35 housing units per gross acre; buildout is
assumed at 125 units per gross acre for residential
uses. Allowable FAR ranges from o.25 to 2.0, with
buildout assumed at 0.25. The maximum allowable
combined FAR for all uses is 2.0.

Commercial and Office

Neighborhood Commercial. This new designation
builds on the existing Neighborhood Center and
Convenience Center designations in the General
Plan, by also permitting residential uses. It provides
for small-scale commercial development that primar-
ily serves local neighborhoods such as convenience
shopping and small offices. Horizontal or vertical res-
idential mixed use is also permitted. Typical FAR for
commercial uses is assumed at 0.25; actual intensity
limits are to be set by two story height limits and cov-
erage standards in the zoning ordinance. Residential
uses ranging from 10 to 15 housing units per gross acre
are also allowed, but are not assumed in the buildout.

Service Commercial. This new designation builds
on the existing General Plan’s Service Commercial
designation. It is intended for a range of retail and
service uses that meet local and regional demand,
such as auto sales and repair, storage facilities, equip-
ment rental, wholesale businesses, and retail not typi-
cally located in shopping centers. Ancillary office
spaces that support commercial development are also
allowed. Maximum FAR for this designation is 0.8;
buildout is assumed at 0.3.



Regional Commercial. This new land use designa-
tion is similar to the existing Regional Center use in
the General Plan, and also incorporates areas previ-
ously designated Highway Commercial. It is intended
to accommodate retail establishments that serve resi-
dents and businesses of the region at large. Shopping
malls, large format, or “big-box” retail are allowed,
as are supporting uses such as gas stations and hotels.
Maximum FAR for this designation is 0.6; buildout
is assumed at 0.25.

Office. This designation is intended for office com-
plex development, including medical offices. General
office uses also include administrative, financial, busi-
ness, and professional operations. Ancillary support-
ing uses, such as restaurants, copy shops, and conve-
nience retail, are also permitted. Maximum FAR for
this designation is 1.0; buildout is assumed at 0.3s.

Industrial

Business Research Park. This designation builds
on the existing General Plan’s Business Research
Park category and emphasizes research and develop-
ment uses. Land with this designation is intended for
research and development enterprises, educational,
and office (limited customer access) uses. Maximum
FAR for this designation is o.s; buildout is assumed
at o.L

Light Industrial. Land with this designation is
intended for light manufacturing, warehousing, stor-
age, distribution, research and development enter-
prises, and secondary office (limited customer access)
uses. Maximum FAR for this designation is o.;
buildout is assumed at 0.2.

Industrial. This designation allows primary manu-
facturing, processing, refining, and similar activities
including those with outdoor facilities. It also accom-
modates warehousing and distribution with support-
ing commercial services and office space. Retail is not
permitted. Maximum FAR for this designation is 0.6;
buildout is assumed at o.15.

Public

Public/Institutional. The public/institutional clas-
sification applies to lands owned by public enti-
ties, including City Hall and other City buildings,
County buildings, schools, the Municipal Airport,
and hospitals. It also includes public facilities such as
fire and police stations, recycling centers, and sewage
treatment. There is no maximum FAR specified for
this land use designation; buildout is assumed at an

FAR of 03.

Parks and Open Space. The park designation applies
to both public and private recreational sites and
facilities, including neighborhood, community, and
regional parks; recreation centers; golf courses; and
other open space areas.

Conservation. The conservation designation applies
to open space areas that are not intended to be
improved with park and recreation facilities, though
public access is permitted. The conservation designa-
tion typically applies to creek buffers, areas along the
St. Johns River, and in the West Highway 198 Cor-
ridor setback area.

Reserve. The Reserve designation applies to lands
that are outside of the Urban Growth Boundary
(UGB) for which future planned development may
be appropriate under criteria as stated in LU-P-26.

LAND USE
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Abbreviations/Acronyms Definition

ADWEF e Average Dry Weather Flow
AVGi.iiiiiiieeeee e Average

CCTV i, Closed-Circuit Television

CDEC i California Data Exchange Center
CIP e Capital Improvement Program
CO it Carbon Monoxide

CWOP e Citizen Weather Observing Program
DIA. s Diameter
/D Depth/Diameter Ratio

FT e s Feet

FM e Flow Monitor

(C] o I Gallons per Day

GPM e, Gallons per Minute

GWI e, Groundwater Infiltration

H2S o Hydrogen Sulfide
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N/A. s Not applicable
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Terms and Definitions

Term

Definition

Average dry
weather flow

Average flow rate or pattern from days without noticeable inflow or infiltration response.
ADWEF usage patterns for weekdays and weekends differ and must be computed

(ADWF) separately. ADWF is expressed as a numeric average and may include the influence of
normal groundwater infiltration (not related to a rain event).
Basin Sanitary sewer collection system upstream of a given location (often a flow meter),

including all pipelines, inlets, and appurtenances. Also refers to the ground surface area
near and enclosed by pipelines. A basin may refer to the entire collection system
upstream from a flow meter or exclude separately monitored basins upstream.

Depth/diameter
(d/D) ratio

Depth of water in a pipe as a fraction of the pipe’s diameter. A measure of fullness of the
pipe used in capacity analysis.

Design storm

A theoretical storm event of a given duration and intensity that aligns with historical
frequency records of rainfall events. For example, a 10-year, 24-hour design storm is a
storm event wherein the volume of rain that falls in a 24-hour period would historically
occur once every 10 years. Design storm events are used to predict I/l response and are
useful for modeling how a collection system will react to a given set of storm event
scenarios.

Infiltration and
inflow

Infiltration and inflow (I/1) rates are calculated by subtracting the ADWF flow curve from
the instantaneous flow measurements taken during and after a storm event. Flow in
excess of the baseline consists of inflow, rainfall-responsive infiltration, and rainfall-
dependent infiltration. Total I/l is the total sum in gallons of additional flow attributable to
a storm event.

Infiltration,
groundwater

Groundwater infiltration (GWI) is groundwater that enters the collection system through
pipe defects. GWI depends on the depth of the groundwater table above the pipelines as
well as the percentage of the system that is submerged. The variation of groundwater
levels and subsequent groundwater infiltration rates is seasonal by nature. On a day-to-
day basis, groundwater infiltration rates are relatively steady and will not fluctuate greatly.

Infiltration,
rainfall-
dependent

Rainfall-dependent infiltration (RDI) is similar to groundwater infiltration but occurs as a
result of storm water. The storm water percolates into the soil, submerges more of the
pipe system, and enters through pipe defects. RDI is the slowest component of storm-
related infiltration and inflow, beginning gradually and often lasting 24 hours or longer.
The response time depends on the soil permeability and saturation levels.

Inflow

Inflow is defined as water discharged into the sewer system, including private sewer
laterals, from direct connections such as downspouts, yard and area drains, holes in
manhole covers, cross-connections from storm drains, or catch basins. Inflow creates a
peak flow problem in the sewer system and often dictates the required capacity of
downstream pipes and transport facilities to carry these peak instantaneous flows.
Overflows are often attributable to high inflow rates.

Peak Wet
Weather Flow

The highest daily flow during and immediately after a significant storm event. Includes
sanitary flow, infiltration and inflow.

Peaking factor
(PF)

PF is the ratio of peak measured flow to average dry weather flow. This ratio expresses
the degree of fluctuation in flow rate over the monitoring period and is used in capacity
analysis.

Surcharge When the flow level is higher than the crown of the pipe, then the pipeline is said to be in
a surcharged condition. The pipeline is surcharged when the d/D ratio is greater than 1.0.

Synthetic A set of algorithms has been developed to approximate the actual I/l hydrograph. The

hydrograph synthetic hydrograph is developed strictly using rainfall data and response parameters

representing response time, recession coefficient and soil saturation.
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Executive Summary

Executive Summary

Scope and Purpose

V&A Consulting Engineers, Inc. (V&A) has completed sanitary sewer flow monitoring within the City of
Visalia (City). Flow monitoring was performed over a period of over one month from November 28, 2018
to January 08, 2019 at 15 open-channel flow monitoring sites. Many of the sites were previously
monitored by V&A from March 12, 2004 through April 1, 2004 (V&A Project Number 04-030). There

were three general purposes of this study:

1. Establish the baseline sanitary flows at the flow monitoring sites
2. Establish the peak flow condition during the rainfall events
3. Quantify inflow/infiltration (I/1) at the applicable flow monitoring sites

Rainfall Monitoring

The cumulative precipitation over the flow monitoring period was lower than the historical average.
There were a series of rainfall events that occurred from November 2018 through January 2019 as
shown in Figure ES-1, of which one rainfall event was defined. Rainfall Event 1 from November 28,
2018 through December 1, 2018 was the main rainfall event and elicited the strongest I/l response
throughout the system. This event was classified as a less than 1-year, 24-hour rainfall event at most of
the rain gauges. This rainfall event was of sufficient strength to elicit an I/l response from the flow

monitoring sites suitable for I/l analysis.

Total Rainfall over Period: 1.85 inches

Event 1:
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Figure ES-1. Rainfall Over Monitoring Period, Average of 3 Rain Gauges

Monitoring Sites

The flow monitoring site locations were selected and approved by the City and are listed in Table ES-1
and shown in Figure ES-2. Rain gauge locations are also shown.
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Table ES-1. List of Monitoring Sites

Monitoring Measured Pipe

Site Diameter (in.) Monitoring Pipe Manhole Location
FM 1 36 Northwest Inlet  End of Drive 85
FM 2 21 North Inlet Valley Oaks Golf Course
FM 3 48 East Inlet W Walnut Ave w/o Rd 92
FM 4 36 East Inlet W Walnut Ave & S Savannah St
FM 5 36 South Inlet 3498 Akers St n/o W Caldwell Ave
FM 6 33 East Inlet S Noyes St & W Laurel Ave
FM 7 30 North Inlet S Akers St n/o W Cambridge Ave
FM 8 24 North Inlet S Akers St s/o W Cambridge Ave
FM 9 27 East Inlet W Walnut Ave & S San Joaquin Dr
FM 10 27 East Inlet W Caldwell Ave & Rd 100
FM 11 42 East Inlet W Mineral King Ave, w/0 S Woodland Dr
FM 12 28 East Inlet E Walnut Ave & S Church St
FM 13 18 East Inlet Houston Ave & N County Center St
FM 14 18 North Inlet W Cecil Ave & N Ranch Ct
FM 15 28.5 East Inlet 4425 W Ferguson Ave, w/o N Chinowth St
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Executive Summary

Site Flow Monitoring and Capacity Results

Table ES-2 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per site during
the flow monitoring period. Capacity analysis data are presented on a site-by-site basis and represents
the hydraulic conditions only at the site locations; hydraulic conditions in other areas of the collection
system will differ. The following capacity analysis results are noted:

= Peaking Factor: Peaking factor is defined as the peak measured flow divided by the average dry
weather flow (ADWF). Peaking factors are influenced by many factors including size and
topography of tributary area, flow attenuation, flow restrictions, characteristics of I/l entering
the collection system, and hydraulic features such as pump stations.

For this report, peaking factors are reported and PF > 4 are highlighted in RED:; however, the
City should refer to City standards when evaluating peaking factors.

= d/D Ratio: The d/D ratio is the peak measured depth of flow (d) divided by the pipe diameter
(D). The d/D ratio for each site was computed based on the maximum depth of flow for the
study. Standards for d/D ratio vary from agency to agency, but typically range between d/D <
0.5 and d/D <£0.75.

For this report, d/D ratio > 0.5 are highlighted in RED; however, the City should refer to City
standards when evaluating d/D ratios, to be used at the discretion of the City Engineer.

The following capacity analysis results are noted:

= Peaking Factors

= Site 2 had the largest peaking factor of all sites at 4.51.

= No other site had a peaking factor that exceeded 2.0.

= d/D Ratio:
= No sites surcharged during the flow monitoring study.

= Only Site 14 had a d/D ratio that exceeded 0.50.

Figure ES-3 shows a schematic diagram of the peak measured flows with peak flow levels.

1 WEF Manual of Practice FD-6 and ASCE Manual No. 62 suggests typical peaking factor ratios range between 3 and 4, with
higher values possibly indicative of pronounced I/1 flows.
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Table ES-2. Capacity Analysis Summary

Monitoring ADWF Peak Measured Peaking Pipe Diameter, Peak Measured Max d/D

Site (MGD) Flow (MGD) Factor D (IN) Depth, d (IN) Ratio
FM 1 3189 4.33 118 36 12.52 0.33
FM 2 0.06 0.25 4.51 21 8.46 0.40
FM 3 247 3.64 1.68 48 12.64 0.26
FM 4 813 8.77 1.41 36 A95 0.46
FM 5 1.07 1.98 1.42 36 12.27 0.30
FM 6 iL23 1.94 1.46 33 9.48 0.27
FM 7 3.89 6.95 1.44 30 15.69 0.48
FM 8 0.64 iLiy 0.62 24 7.36 0.17
FM 9 1.64 2,19 1.36 27 11.94 0.39
FM 10 0.72 L7z L7l 27 9.38 0.29
FM 11 L3 2439 1.62 42 11.87 0.27
FM 12 0.85 LSk 1.83 28 13.17 0.36
FM 13 0.14 QIS8 0.91 18 6.63 0.20
FM 14 0.57 0.98 1.46 18 10.91 0.56
FM 15 0.97 L7 1.74 28.5 5.53 0.19
System 11.35 16.26 1.29
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Infiltration and Inflow Analysis

Flow monitoring basins are localized areas of a sanitary sewer collection system upstream of a given
location (often a flow meter), including all pipelines, inlets, and appurtenances. The basin refers to the
ground surface area near and enclosed by the pipelines. A basin may refer to the entire collection
system upstream from a flow meter or may exclude separately monitored basins upstream. 1/l analysis
in this report will be conducted on a basin-by-basin basis. For this study subtraction of flows was
required to isolate the drainage areas of some flow monitoring basins. The flow monitoring basins and
basin isolation equations are listed in Table ES-3.

The basin boundaries were assumed from the available mapbook pages, 2004 flow monitoring basins
given from Carollo Engineers (V&A Project No. 04-030), general topography and ADWF. In particular,
Basin 3 and Basin 4 were difficult to separate. However, Basin 3 and Basin 4 could not be used for I/I
analysis due to the phenomena of inflating uncertainties from subtracting large flows to obtain flows of
a relatively small downstream basin. |/l analyses for Basins 3 and 4 were not conducted.

Additionally, I/l analysis for Basin 1 should be used at the discretion of the City engineer due to the
atypical ADWF pattern of Site 1.

Table ES-3. I/l Analysis Summary

Isolated Basin Flow Isolation Calculation Area (Acres)

Basin 1 =Q1- Q15 4021
Basin 2* =Q2 1179
Basin 3 =Qs3- (Qs + Qs)
Basin 4 =Qs4- (Q7 + Qo) 619
Basin 5 =Qs5- Qo 315
Basin 6 =Q7 1666
Basin 7 =Q7-Qs 865
Basin 8 =Qs- Q3 1158
Basin 9 =Qo- Q12 1846
Basin 10 = Q1o 2378
Basin 11 = Q11 2561
Basin 12 = Q12 2555
Basin 13 = Q13 374
Basin 14* =Qua 685
Basin 15 = Q15 988

* Basins had overflow connections, but the overflow did not activate
during the flow monitoring study.

Table ES-4 summarizes the I/1 results for all basins in the study. The highest three ranked basins have
been shaded in RED. Please refer to the I/I Methods section for more information on rainfall-dependent
infiltration (RDI) and inflow analysis and ranking methods.

Figure ES-4 and Figure ES-5 illustrate temperature maps of the final inflow and RDI rankings,
respectively.
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Table ES-4. I/1 Analysis Summary

: Bioel Overall Overall Overall
Aosge  Rate  (mgq  (gong MOW  ROI oty
(mgd) Rank Rank Rank
Basin 1 2.426 4,021 0.282 ND 40,800 9 -
Basin 2 0.056 1,179 0.166 0.045 94,000 2 1 4
Basin 5 0.347 315 ND 0.040 0] 12 2 11
Basin 6 1.226 1,666 0.601 ND 195,700 1 - 2
Basin 7 0.696 865 ND ND 0] 12 - 11
Basin 8 0.498 1,158 0.025 ND 0 10 - 11
Basin 9 0.793 1,846 0.006 0.046 80,700 11 8
Basin 10  0.723 2,378 0.347 0.002 184,600 5 3
Basin 11  1.393 2,561 0.498 ND 247,600 8 -
Basin 12 0.849 2,555 0.215 ND 78700 7 - 8
Basin 13  0.140 374 0.021 ND 1400 8 - 10
Basin 14  0.570 685 0.172 ND 58500 4 - 5
Basin 15  0.967 988 0.181 0.036 87500 6 4 6

The following I/1 analysis results are noted:

= Inflow: Basins 2, 6, and 11 ranked highest for normalized inflow contribution.

= Rainfall-Dependent Infiltration: Generally, the RDI rates measured within the City collection
system were low. Only Basins 2, 5, 9, 10 and 15 had detectable levels of RDI contribution.
Basins 2 and 5 ranked highest for normalized RDI contribution.

= Combined I/I: Basins 6, 10, and 11 ranked highest for normalized combined I/I contribution.

= Groundwater Infiltration: Sites 5 and 15 could be noted as having the possibility of higher than
typical GWI rates. V&A does not draw any conclusions from this analysis.
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Executive Summary

Recommendations

V&A advises that future I/l reduction plans consider the following recommendations:

1. Master Plan and Model Implementation: This study focuses on inflow and infiltration generation;
however, the capacity deficiencies of the collection system may be of greater concern relative to
I/l response during peak wet weather events. The City may wish to have a model designed and/or
a master plan study conducted to determine the overall needs of the City relative to I/1. Or simply,
the study results can be used to update the master plan and compare with previous model
assumptions and flow monitoring results.

2. Determine I/1 Reduction Program: The City should examine its I/l reduction needs to determine
their needs and goals for a future I/l reduction program.

a. |If peak flows, sanitary sewer overflows, and pipeline capacity issues are of greater concern,
then priority can be given to investigate and reduce sources of inflow within the basins with
the greatest inflow problems. The highest inflow occurs in Basins 2, 6, and 11.

b. If total infiltration and general pipeline deterioration are of greater concern, then the
program can be weighted to investigate and reduce sources of infiltration within the basins
with the greatest infiltration problems. RDI rates were relatively low; there may not be a
cost-effective reason to pursue sources of RDI.

3. I/l Investigation Methods: Potential I/l investigation methods include the following:

a. Smoke testing can be effective for locating sources of inflow. Smoke testing can be
considered for Basins 2, 6, and 11 which had the highest normalized inflow rates.

b. Mini-basin or sub-basin flow monitoring can be used to better determine the distribution of
I/1 within a particular sub-basin. Basins 2, 6, and 11 may be good candidates mini-basin
flow monitoring to better locate the distribution of inflow and infiltration within these
basins.

c. Night-time I/l reconnaissance can be conducted within basins with high RDI rates to better
determine on a pipe reach by pipe reach basis where the RDI is occurring within particular
sub-basin. This method may be utilized to determine candidate neighborhoods for potential
CIP projects to mitigate and reduce I/1 within the collection system. Night-time I/I
reconnaissance is not recommended for this system.

4. 1/1 Reduction Cost Effective Analysis: The City should conduct a study to determine which is more
cost-effective: (1) locating the sources of inflow/infiltration and systematically rehabilitating or
replacing the faulty pipelines; or (2) continued treatment of the additional rainfall dependent I/1
flow.
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1 Introduction

1.1 Scope and Purpose

V&A Consulting Engineers, Inc. (V&A) has completed sanitary sewer flow monitoring within the City of
Visalia (City). Flow monitoring was performed over a period of over one month from November 28, 2018
to January 08, 2019 at 15 open-channel flow monitoring sites. Many of the sites were previously
monitored by V&A from March 12, 2004 through April 1, 2004 (V&A Project Number 04-030). There
were three general purposes of this study:

1. Establish the baseline sanitary flows at the flow monitoring sites
2. Establish the peak flow condition during the rainfall events
3. Quantify inflow/infiltration (I/1) at the applicable flow monitoring sites

1.2 Flow Monitoring Sites and Sewerage Basins

The flow monitoring sites were selected and approved by the City. Flow monitoring sites are identified as
the manholes where the flow monitors were secured and the pipelines wherein the flow sensors were
placed. Capacity analysis and flow rate information is presented on a site-by-site basis. Information
regarding the flow monitoring locations are listed in Table 1-1 and shown in Figure 1-1. Discrepancies to
expected pipe diameters have been shaded in RED. Detailed descriptions of the individual flow
monitoring sites, including photographs, are included in Appendix A.

Flow monitoring site data may include the flows of one or many drainage basins. Flow monitoring basins
are localized areas of a sanitary sewer collection system upstream of a given location (often a flow
meter), including all pipelines, inlets, and appurtenances. The basin refers to the ground surface area
near and enclosed by the pipelines. A basin may refer to the entire collection system upstream from a
flow meter or may exclude separately monitored basins upstream, requiring basin isolation (subtraction
of upstream flows). The basin boundaries were assumed from the available mapbook pages, 2004 flow
monitoring basins given from Carollo Engineers (V&A Project No. 04-030), general topography and
measured ADWF values.

The I/l analysis results will be presented on an isolated basin basis. The basins, basin attributes and

basin isolation equations are listed in Table 1-2 and shown in Figure 1-2. Rain gauge locations in
relation to the drainage basins are also shown in Figure 1-2.

Table 1-1. List of Flow Monitoring Locations

Expected Measured

Monl'torlng Pipe Dia Pipe Dia Mon!torlng Manh'ole Latitude e
Site . . Pipe Location
() (in)
FM 1 36 36 NW Inlet  End of Drive 85 36.3174  -119.3959
FM 2 21 21 North Inlet  Valley Oaks Golf Course 36.3199 -119.3856
FM 3 48 48 East Inlet W Walnut Ave w/o Rd 92 36.3128  -119.3702
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Expected Measured

Monitoring . : . ) Monitoring Manhole . :
Site Plp'e Dia Plp'e Dia Pipe Location Latitude Longitude
(in) (in)

FM 4 36 36 East Inlet W Walnut Ave & S Savannah St  36.3127 -119.3631

FM 5 36 36 South Inlet 3498 Akers St n/o W Caldwell 36.3001 -119.3494

FM 6 33 33 East Inlet S Noyes St & W Laurel Ave 36.3208  -119.3447

FM 7 30 30 North Inlet S Akers St n/o W Cambridge 36.3152  -119.3496

FM 8 24 24 North Inlet S Akers St s/o W Cambridge 36.3146  -119.3496

FM 9 36 27 East Inlet W Walnut Ave & S San Joaquin 36.3128  -119.3459

FM 10 27 27 East Inlet W Caldwell Ave & Rd 100 36.2983 -119.3472

FM 11 30 42 EastInlet '\ Mineral King Ave, w/o S 36.3277 -119.3198
Woodland Dr

FM 12 27 28 East Inlet E Walnut Ave & S Church St 36.3129 -119.2908

FM 13 18 18 East Inlet  Houston Ave & N County 36.3420  -119.3230
Center St

FM 14 18 18 North Inlet W Cecil Ave & N Ranch Ct 36.3409 -119.3215
4425 W Ferguson Ave, w/o N

FM 15 30 28.5 East Inlet Chinowth St 36.3491  -119.3361

Table 1-2. Isolated Flow Monitoring Basin Characteristics

Isolated Basin ‘ Flow Isolation Calculation Area (Acres)

Basin 1 =Q1-Q1s 4021
Basin 2* =Q2 1179
Basin 3 =Q3- (Qs + Qs)
Basin 4 =Qs4- (Q7 + Qo) 619
Basin 5 =Qs- Qo 315
Basin 6 =Q7 1666
Basin 7 =Q7-Qs 865
Basin 8 =Qs- Q3 1158
Basin 9 = Q9 - Q12 1846
Basin 10 = Q1o 2378
Basin 11 = Q11 2561
Basin 12 = Q12 2555
Basin 13 = Q13 374
Basin 14* =Qua 685
Basin 15 = Q15 988
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Figure 1-1. Map of Flow Monitoring Sites
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Figure 1-2. Map of Flow Monitoring Basins




Methods and Procedures

2 Methods and Procedures

2.1 Confined Space Entry

A confined space (Photo 2-1) is defined as any space that is large enough and so configured that a
person can bodily enter and perform assigned work, has limited or restricted means for entry or exit and
is not designed for continuous employee occupancy. In general, the atmosphere must be constantly
monitored for sufficient levels of oxygen (19.5% to 23.5%), and the presence of hydrogen sulfide (H2S)
gas, carbon monoxide (CO) gas, and lower explosive limit (LEL) levels. A typical confined space entry
crew has members with OSHA-defined responsibilities of Entrant, Attendant and Supervisor. The Entrant
is the individual performing the work. He or she is equipped with the necessary personal protective
equipment needed to perform the job safely, including a personal four-gas monitor (Photo 2-2). If it is
not possible to maintain line-of-sight with the Entrant, then more Entrants are required until line-of-sight
can be maintained. The Attendant is responsible for maintaining contact with the Entrants to monitor
the atmosphere using another four-gas monitor and maintaining records of all Entrants if there is more
than one. The Supervisor is responsible for developing the safe work plan for the job at hand prior to
entering.

Photo 2-1. Confined Space Entry Photo 2-2. Typical Personal Four-Gas
Monitor

IVEA | 15
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2.2  Flow Meter Installation

V&A installed Teledyne-lsco 2150 area-velocity flow meters with remote monitoring for temporary
metering within the collection system. Isco 2150 meters use submerged sensors with a pressure
transducer to collect depth readings and an ultrasonic Doppler sensor to determine the average fluid
velocity. The ultrasonic sensor emits high-frequency (500 kHz) sound waves, which are reflected by air
bubbles and suspended particles in the flow. The sensor receives the reflected signal and determines
the Doppler frequency shift, which indicates the estimated average flow velocity. The sensor is typically
mounted at a manhole inlet to take advantage of smoother upstream flow conditions. The sensor may
be offset to one side to lessen the chances of fouling and sedimentation where these problems are
expected to occur. Manual level and velocity measurements were taken during installation of the flow
meters and again when they were removed and compared to simultaneous level and velocity readings
from the flow meters to ensure proper calibration and accuracy. Figure 2-1 shows a typical installation
for a flow meter with a submerged sensor.

Figure 2-1. Typical Installation for Flow Meter with Submerged Sensor

16 | V&A Project No. 17-0314 City of Visalia 2018-2019 Flow Monitoring Report
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Methods and Procedures

Flow Calculation

Data retrieved from the flow meters were placed into a spreadsheet program for analysis. Data analysis
included data comparison to field calibration measurements, as well as necessary geometric
adjustments as required for sediment (sediment reduces the pipe’s wetted cross-sectional area
available to carry flow). Area-velocity flow metering uses the continuity equation:

where

Q=v A=v (A —Ay)

Q : volume flow rate

v: average velocity as determined by the ultrasonic sensor

A: cross-sectional area available to carry flow

AT total cross-sectional area with both wastewater and sediment
As: cross-sectional area of sediment.

For circular pipe,

o (e 5 Bl (-2
o2 (5o (o3

dw: distance between wastewater level and pipe invert
ds: depth of sediment
D: pipe diameter

o
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2.4 Measurement Error and Uncertainty

For traditional engineering applications, measurement “error” is explained as a difference between a
computed, estimated, or measured value and the generally accepted true or theoretically correct value.
It can also be thought of as a difference between the desired and the actual performance of equipment.
For equipment, error is usually expressed as a percentage relative to accuracy (i.e., “...the velocity
sensor has an accuracy of +2% of the reading...”).

However, for this study and flow monitoring applications, the cause of the measurement difference is
important and a distinction will be made between the equipment not performing to industry standards
(“error”) and expected inaccuracies (“uncertainty”) associated with monitoring technology limitations.

Gauging “error” occurs when the equipment is not performing to industry standards. This can occur as a
result of the following common categories of conditions that can be encountered at a wastewater
monitoring site.

= Malfunctioning equipment (i.e. a sensor is damaged, battery life ends, or a desiccant canister
becomes saturated)

= Improper equipment choice or maintenance (i.e. the selected gauging equipment technologies
are incompatible with hydraulic conditions within the sewer, or excessive gravel deposits are
allowed to accumulate around the sensors without being removed)

= Improper equipment calibration (i.e. depth and/or velocity measurements are incorrectly taken
within the sewer, or equipment is allowed to drift out of calibration)

= Field conditions within the sewer, (i.e. foaming at the water surface that “blinds” an ultrasonic
depth sensor, or toilet paper catching and accumulating on a combination sensor, blinding the
acoustic Doppler velocity meter)

For flow monitoring applications, gauging “uncertainty” is used to describe and quantify the expected
inaccuracies that result from the limitations of the technologies that utilize indirect measurements to
quantify wastewater flow.

It is important to try and install flow meters in “ideal” flow conditions. Ideal flow conditions are
generally defined by as laminar flow in a straight-through, constant-slope pipeline with no disturbances
(elbows, tees, hydraulic shifts, etc.) 10 diameters upstream and 5 diameters downstream from the flow
monitoring location. If ideal flow conditions are met, then an expected uncertainty of final flow
calculation from an open-channel flow meter may be approximately +5%. For many situations, ideal flow
conditions cannot be met and uncertainties increase.

2.4.1 Flow Addition versus Flow Subtraction

Due to the uncertainties involved in subtracting flows of similar magnitudes, the addition of flows at
multiple monitoring sites is usually preferred over subtraction of flows. Subtraction becomes an issue
especially when the flow difference from the subtraction falls within the measurement uncertainty
range of the two larger flow data sets (i.e. subtracting a large flow from another large flow to obtain a
small difference).

This concept is best demonstrated per the following example:

= Meter A measures 2.00 MGD of flow and has an expected uncertainty of £+5%, thus the
uncertainty range of the flow measurement is £0.10 MGD.
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Meter B measures 2.50 MGD of flow and has an expected uncertainty of +6%, thus the
uncertainty range of the flow measurement is £0.15 MGD.

Meter C measures 0.50 MGD of flow and has an expected uncertainty of £8%, thus the
uncertainty range of the flow measurement is £0.04 MGD.

Scenario 1 - Flow Addition

Meter A + Meter B = 2.00 MGD (+0.10) + 2.50 MGD (+0.15) = 4.50 MGD (+0.25)
Overall uncertainty = +0.25 / 4.50 = +5.6%

For flow addition, the final uncertainty is essentially a weighted average of the component
uncertainties.

Scenario 2 - Flow Subtraction, Large Flow less Small Flow

Meter B - Meter C = 2.50 MGD (+0.15) - 0.50 MGD (+0.04) = 2.00 MGD (+0.19)
Overall uncertainty = +0.19 / 2.00 = £9.5%

For flow subtraction, the final uncertainty will always be greater than the component
uncertainties.

When subtracting a small flow from a large flow, the resulting uncertainties can still be
manageable.

Scenario 3 - Flow Subtraction, Large Flow less a similarly Large Flow

Meter B - Meter A = 2.50 MGD (+0.15) - 2.00 MGD (+0.10) = 0.50 MGD (+0.25)
Overall uncertainty = +0.25 / 0.50 = +50%

When subtracting a similarly sized flow rates, the resulting uncertainties may not be manageable.
In this example, an uncertainty of +50% may be considered unacceptable for confident analyses.

Scenario 3 is a very “real-world” situation. The uncertainties for Meter A and Meter B are extremely
reasonable (indeed, most flow monitoring service providers would be extremely pleased with true meter
uncertainties of +5% to +6%). However, the reality of the math is clear and the above example
demonstrates the concept of flow subtraction and compounding or inflating uncertainty ranges.

The following points are emphasized in relation to the items of this section:

For subtraction of flows, the overall uncertainty can be an inflated value that far exceeds the
component uncertainties.

The smaller the resultant flow from the subtraction equation, the larger the percentage
uncertainty.

Whenever possible, basins flows should be directly measured, rather than calculated as a
subtraction of two or more flow meters.

If flow subtraction cannot be avoided, it is better to have the magnitudes of the component flows
be as dissimilar as possible.
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2.5 Average Dry Weather Flow Determination

For this study, four distinct average dry weather flow (ADWF) curves were established for each Basin
location:

= Mondays - Thursdays

= Fridays

=  Saturdays

= Sundays

Flows for many of the monitored Basins differ on Friday evenings compared to Mondays through
Thursdays. Starting around 7 pm, the flows are often decreased (compared to Monday through
Thursday). Similarly, flow patterns for Saturday and Sunday were also separated due to their unique
evening flow pattern. This type of differentiation can be important when determining I/l response,
especially if a rain event occurs on a Friday, Saturday or Sunday evening.

Figure 2-2 illustrates a sample of varying flow patterns within a typical week dry weekz2.

== on-Thu e Friday =—a— Saturday == Sunday I
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5.0

4.0 %\
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Figure 2-2. Sample ADWF Diurnal Flow Patterns

ADWF curves are taken from “Dry Days”, when RDI had the least impact on the baseline flow. The
overall average dry weather flow (ADWF) was calculated per the following equation:

Fri Sat Sun

ADWF = (ADWF o xgj + (ADWF X %j + (ADWF X %) + (ADWF X %j :

2 Holiday flows can be extremely variable. Christmas flows are different from Thanksgiving flows and different from MLK Day
flows. V&A does not establish ADWF curves for holidays unless required for I/l analysis, which was not the case for this project.
A “typical” holiday (Monday holidays like MLK Day, Presidents’ Day, Memorial Day and Labor Day) can be roughly estimated as a
weighted average of 80% Sunday flow and 20% Mon-Thu Flow.

20 | V&A Project No. 17-0314 City of Visalia 2018-2019 Flow Monitoring Report



Methods and Procedures

2.6 Flow Attenuation

Flow attenuation in a sewer collection system is the natural process of the reduction of the peak flow
rate through redistribution of the same volume of flow over a longer period of time. This occurs as a
result of friction (resistance), internal storage and diffusion along the sewer pipes. Fluids are constantly
working towards equilibrium. For example, a volume of fluid poured into a static vessel with no outside
turbulence will eventually stabilize to a static state, with a smooth fluid surface without peaks and
valleys. Attenuation within a sanitary sewer collection system is based upon this concept. A flow profile
with a strong peak will tend to stabilize towards equilibrium, as shown in Figure 2-3.

A A
3 Time > 3
TH Volume X = Volume Y L
Vol. X ~ Volume Y ~
Time Time

Figure 2-3. Attenuation lllustration

Within a sanitary sewer collection system, each individual basin will have a specific flow profile. As the
flows from the basins combine within the trunk sewer lines, the peaks from each basin will (a) not
necessarily coincide at the same time, and (b) due to the length and time of travel through the trunk
sewers, peak flows will attenuate prior to reaching the treatment facility. The sum of the peak flows of
the individual basins within a collection system will usually be greater than the peak flows observed at

the treatment facility.
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2.7 Inflow / Infiltration Analysis: Definitions and Identification

Inflow and infiltration (I/1) consists of storm water and groundwater that enter the sewer system through
pipe defects and improper storm drainage connections and is defined as follows:

2.7.1 Inflow / Infiltration Analysis: Definitions and Identification

= Inflow: Storm water inflow is defined as water discharged into the sewer system, including
private sewer laterals, from direct connections such as downspouts, yard and area drains, holes
in manhole covers, cross-connections from storm drains, or catch basins.

= Infiltration: Infiltration is defined as water entering the sanitary sewer system through defects
in pipes, pipe joints, and manhole walls, which may include cracks, offset joints, root intrusion
points, and broken pipes.

Figure 2-4 illustrates the possible sources and components of I/1.

Typical Sources of | & |
INFLOW IN RED
INFILTRATION IN BLUE E
N Roof Vent
¢
b
Man.hole Cover Deteriorated
ety oes Tree Root Lateral
Deteriorated Penetration

Manhole Downspout

connected

— Area Drain to Lateral

Exfiltration e
from to Lateral
Storm Sewer
Cracked or
Damaged Pipe
Cross-connection Faulty Lateral Connection
from to Sanitary Sewer
Storm Catch Basin

Figure 2-4. Typical Sources of Infiltration and Inflow
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Infiltration Components

Infiltration can be further subdivided into components as follows:

2.7.3

Groundwater Infiltration: Groundwater infiltration (GWI) depends on the depth of the
groundwater table above the pipelines as well as the percentage of the system submerged. The
variation of groundwater levels and subsequent groundwater infiltration rates is seasonal by
nature. On a day-to-day basis, groundwater infiltration rates are relatively steady and will not
fluctuate greatly.

Rainfall-Dependent Infiltration: This component occurs as a result of storm water and enters
the sewer system through pipe defects, as with groundwater infiltration. The storm water first
percolates directly into the soil and then migrates to an infiltration point. Typically, the time of
concentration for rainfall-related infiltration may be 24 hours or longer, but this depends on the
soil permeability and saturation levels.

Rainfall-Responsive Infiltration is storm water which enters the collection system indirectly
through pipe defects, but normally in sewers constructed close to the ground surface such as
private laterals. Rainfall-responsive infiltration is independent of the groundwater table and
reaches defective sewers via the pipe trench in which the sewer is constructed, particularly if
the pipe is placed in impermeable soil and bedded and backfilled with a granular material. In
this case, the pipe trench serves as a conduit similar to a French drain, conveying storm
drainage to defective joints and other openings in the system. This type of infiltration can have
a quick response and graphically can look very similar to inflow.

Impact and Cost of Source Detection and Removal

Inflow:

= Impact: This component of I/] creates a peak flow problem in the sewer system and often
dictates the required capacity of downstream pipes and transport facilities to carry these
peak instantaneous flows. Because the response and magnitude of inflow is tied closely to
the intensity of the storm event, the short-term peak instantaneous flows may result in
surcharging and overflows within a collection system. Severe inflow may result in sewage
dilution, resulting in upsetting the biological treatment (secondary treatment) at the
treatment facility.

=  Cost of Source Identification and Removal: Inflow locations are usually less difficult to find
and less expensive to correct. These sources include direct and indirect cross-connections
with storm drainage systems, roof downspouts, and various types of surface drains.
Generally, the costs to identify and remove sources of inflow are low compared to potential
benefits to public health and safety or the costs of building new facilities to convey and
treat the resulting peak flows.

Infiltration:

= Impact: Infiltration typically creates long-term annual volumetric problems. The major
impact is the cost of pumping and treating the additional volume of water, and of paying for
treatment (for municipalities that are billed strictly on flow volume).

= Cost of Source Detection and Removal: Infiltration sources are usually harder to find and
more expensive to correct than inflow sources. Infiltration sources include defects in
deteriorated sewer pipes or manholes that may be widespread throughout a sanitary sewer
system.
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2.7.4 Graphical Identification of I/I

Inflow is usually recognized graphically by large-magnitude, short-duration spikes immediately following
a rain event. Infiltration is often recognized graphically by a gradual increase in flow after a wet-weather
event. The increased flow typically sustains for a period after rainfall has stopped and then gradually
drops off as soils become less saturated and as groundwater levels recede to normal levels. Realtime
flows were plotted against ADWF to analyze the I/l response to rainfall events. Figure 2-5 illustrates a
sample of how this analysis is conducted and some of the measurements that are used to distinguish
infiltration and inflow. Similar graphs were generated for the individual flow monitoring Basins and can
be found in Appendix A.

Peak l/I: inflow indicator and used to
/ compare and rank basins
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Total I/l - all I/l attributable to rainfall (shaded orange) RDI Infiltration: sustained response

24+ hours after rainfall ends

Figure 2-5. Sample Infiltration and Inflow Isolation Graph
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2.7.5 Analysis Metrics

After differentiating I/1 flows from ADWF flows, various calculations can be made to determine which 1/1
component (inflow or infiltration) is more prevalent at a particular Basin and to compare the relative
magnitudes of the I/l components between drainage basins and between storm events:

= Inflow - Peak I/l Flow Rate: Inflow is characterized by sharp, direct spikes occurring during a
rainfall event. Peak I/l rates are used for inflow analysis.3

= Groundwater Infiltration (GWI): GWI analysis is conducted by looking at minimum dry weather
flow to average dry weather flow ratios and comparing them to established standards to
quantify the rate of excess groundwater infiltration.

= Rainfall-Dependent Infiltration (RDI): RDI Analysis is conducted by looking at the infiltration
rates at set periods after the conclusion of a storm event. Depending on the particular
collection system and the time required for flows to return to ADWF levels, different periods
may be examined to determine the basins with the greatest or most sustained rainfall-
dependent infiltration rates.

= Total I/I: The total inflow and infiltration is measured in gallons per Basin and per storm event.
Because it is based on total I/l volume, it is an indicator of combined inflow and infiltration and
is used to identify the overall volumetric influence of I/ within the monitoring basin.

2.7.6  Normalization Methods

There are three ways to normalize the 1/1 analysis metrics for an “apples-to-apples” comparison
amongst the different drainage basins:

= per-ADWF: The metric is divided by the established average dry weather flow rate and typically
expressed as a ratio. Peaking Factors are examples of using ADWF to normalize data from
different Basins.

= per-IDM: The metric is divided by length of pipe (IDM [inch-diameter mile]) contained within the
upstream basin. Final units typically are gallons per day (gpd) per IDM.

= per-ACRE: The metric is divided by the acreage of the upstream basin. Final units typically are
gallons per day (gpd) per ACRE.

The infiltration and inflow indicators were normalized by the per-ADWF and per-ACRE methods in this
report and these results will be shown in the following I/ analysis results sections. For the purposes of
basin rankings, the following weighting decisions are given:

= per-ADWEF: City of Visalia includes agricultural and industrial areas of which sewerage usage is
atypical and seasonal. It is noted that abnormal waste usage could result in low ADWF values,
which could skew results and lend for possible misinterpretation of data. However, in lieu of
accurate basin boundaries and IDM data, ADWF is an actual measured data. Per-ADWF metrics
will be assigned 51% weighting towards final rankings.

= per-IDM: Per-IDM values were not provided.

= per-ACRE: The topography is flat and consistent across the metering basins which should
results in valid per-ACRE analyses. However, the basin boundaries were assumed from the
available mapbook pages, 2004 flow monitoring basins given from Carollo Engineers (V&A
Project No. 04-030), and general topography. Per-ACRE metrics will be assigned 49% weighting
towards final rankings.

31/1 flow rate is the real time flow less the estimated average dry weather flow rate. It is an estimate of flows attributable to
rainfall. Peak measured flow rates are not used because they are inclusive of ADWF and can be skewed higher or lower
depending on whether the storm event I/l response occurs during low-flow or high-flow hours.
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3 Results and Analysis

3.1 Rainfall Monitoring
3.1.1 Flow Study Rainfall Data

V&A captured rainfall data from a total of three publicly available private weather station (PWS+),
allowing for good coverage over the fairly large flow monitoring area. Refer to Figure 1-2 for the

locations of the rain gauges.

There was one primary rainfall event that occurred from November 28, 2018 to December 1, 2018 and
used for I/l analysis. Table 3-1 and Figure 3-1 show the duration and precipitation of the rainfall event.

Table 3-1. Summary of Rainfall Data

Rain Gauge Rain Event 1 'I"ota'l over
Nov 28 - Dec 1, 2018  Monitoring Period

North 1.14 1.93

East 1.12 1.93

South 1.00 167

Average: 1.09 1.85

Total Rainfall over Period: 1.85 inches

0.5

0.4

Event 1:
1.09 inches

0.3

0.2

0.0

Rain (inches per hour)

26-Nov
28-Nov
30-Nov
2-Dec
4-Dec
6-Dec
8-Dec
10-Dec
12-Dec
14-Dec
16-Dec
18-Dec
20-Dec
22-Dec{=
24-Dec
26-Dec
28-Dec
30-Dec
1-Jan
3-Jan
5-Jan

Figure 3-1. Rainfall Over Monitoring Period, Average of 3 Rain Gauges

Figure 3-2 shows the rain accumulation plot of the period rainfall, as well as the historical average

4 National Oceanic and Atmospheric Administration (NOAA) Citizen Weather Observer Program (CWOP) members send data from
their PWS to the NOAA MADIS server; the data undergoes quality checking and then is distributed. While V&A has no direct
control over the rain gauges, V&A performs additional QA/QC on the data to ensure its suitability for use.
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rainfall in the City during this project duration. The historical data was taken from WRCC Station
049367 located in Visalias. The cumulative precipitation for the average of the rain gauges was lower
than the historical average precipitation for the duration of the flow monitoring.
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Figure 3-2. Rainfall Accumulation Plot, Average of 3 Rain Gauges

5 https://wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca9367
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3.1.2 Regional Rainfall Event Classification

It is important to classify the relative size of a major storm event that occurs over the course of a flow
monitoring periode Rainfall events are classified by intensity and duration. Based on historical data,
frequency contour maps for storm events of given intensity and duration have been developed by the
NOAA for all areas within the continental United States (Figure 3-3).
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Figure 3-3. NOAA Northern California Rainfall Frequency Map

For example, the NOAA Rainfall Frequency Atlas’ classifies a 10-year, 24-hour storm event at the North
rain gauge location as 2.24 inches. This means that in any given year, at this specific location, there is
a 10% chance that 2.24 inches of rain will fall in any 24-hour period.

From the NOAA frequency maps, for a specific latitude and longitude, the rainfall densities for period
durations ranging from 1 hour to 20 days are known for rain events ranging from 1-year to 10-year
intensities. These are plotted to develop a rain event frequency map specific to each rainfall monitoring
site. Superimposing the peak measured densities for the rainfall events on the rain event frequency
plot determines the classification of the rainfall event, shown in Figure 3-4.

This event was classified as a less than 1-year, 24-hour rainfall event at all 3 rain gauges. This rainfall
event was of sufficient strength to elicit an I/] response from the flow monitoring sites suitable for I/I
analysis.

6 Sanitary sewers are often designed to withstand I/I contribution to sanitary flows for specific-sized “design” storm events.

7NOAA Western U.S. Precipitation Frequency Maps Atlas 14, 2011:
https://hdsc.nws.noaa.gov/hdsc/pfds/pfds maps.html
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Figure 3-4. Rainfall Event Classification - 24-Hour Period (North RG)
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3.1.2.1 Rain Gauge Triangulation

The rainfall affecting the sanitary sewer collection system basins must be calculated based on the
proximity to the rain gauge locations. The mean precipitation for each upstream basin was calculated by
taking data from three local rain gauges and using the Inverse Distance Weighting (IDW) method. The
IDW is an interpolation method that assumes the influence of each rain gauge location diminishes with
distance. The center of an upstream basins is identified, and a weighted triangulated average is taken

of the precipitation data from nearby rain gauge locations.

The IDW function is as follows:

y
14
d where: d = distance p = power (p > 0)

weight(d) = 25%—,
1
Z%il’

The value of p is user defined. The most common choice for hydrological studies of watershed areas is
p = 2. Figure 3-5 illustrates the IDW method (sample data).

The rain gauge distribution as calculated for each flow monitoring basin is shown in Table 3-2
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Figure 3-5. Rainfall Inverse Distance Weighting Method

8 Note that the full basin upstream of the site was used instead of the isolated basins as the rain data will be compared to the

flow at each site
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Table 3-2. Rain Gauge Weighted Distribution by Flow Monitoring Basin

Basin RG North RG East RG South
Basin 1 83.9% 0.0% 16.1%
Basin 2 66.8% 0.0% 33.2%
Basin 3 23.0% 0.0% 77.0%
Basin 4 23.0% 0.0% 77.0%
Basin 5 0.0% 0.0% 100.0%
Basin 6 34.1% 27.2% 38.7%
Basin 7 62.2% 14.3% 23.5%
Basin 8 84.6% 3.7% 11.7%
Basin 9 19.9% 16.0% 64.1%
Basin 10 0.0% 16.3% 83.7%
Basin 11 23.5% 76.5% 0.0%
Basin 12 0.4% 99.6% 0.0%
Basin 13 60.1% 39.9% 0.0%
Basin 14 60.1% 39.9% 0.0%
Basin 15 89.9% 10.1% 0.0%

Results and Analysis
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3.2 Flow Monitoring
3.2.1 Average Flow Analysis

Average dry weather flow (ADWF) curves were established during dry days when I/l had the least impact
on the baseline flow. Table 3-3 summarizes the dry weather flow data measured for this study. ADWF
curves for each site can be found in Appendix A. Figure 3-8 shows a flow schematic highlighting the
average daily flows and levels.

Table 3-3. Dry Weather Flow

: Sediment Mon-Thurs Friday Saturday Sunday Overall
Site (in.) ADWF ADWF ADWF ADWF ADWF
(MGD) (MGD) (MGD) (MGD) (MGD)
Site 01 0 3.39 3.51 3.37 832 3.39
Site 02 4.0 0.066 0.053 0.038 0.038 0.056
Site 03 0 214 2.08 2.28 2.26 2.17
Site 04 0 5.69 5.81 5.83 5.69 B.73
Site 05 0 1.06 1.03 1.09 1.12 1.07
Site 06 0 1.23 1.21 1.22 1.22 1.23
Site 07 0 3.85 3.99 3.94 3.88 3.89
Site 08 0 0.62 0.63 0.67 0.66 0.64
Site 09 0 161 1.60 1.70 1.76 1.64
Site 10 0 0.71 0.71 0.74 0.78 0.72
Site 11 0 1.39 1.44 141 1.34 1.39
Site 12 0 0.85 0.78 0.88 0.86 0.85
Site 13 0 0.14 0.12 0.15 0.15 0.14
Site 14 0 0.57 0.55 0.57 0.58 0.57
Site 15 0 0.96 0.93 0.98 1.02 0.97
System N/A 11.29 11.45 11.51 11.31 11.35

The following ADWF analysis results are noted (refer to Figure 3-6 on the following page):

= All sites were less than 50% full during ADWF conditions

= Only Sites 7 and 14 exceeded 40% during ADWF conditions.
= Site 2 had sediment.

= Site 1 had a steady flow throughout all times of day, instead of a typical diurnal curve that
varies with time (refer to Figure 3-6). The basis or origin of this curve is unknown at this point
but could be the result of a unique agricultural and industrial predominant service area or a
hydraulic structure that acts as a flow equalizer. The assumed sewershed basin associated with

Site 1 is shown in Figure 3-7.
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Site 1: Average Daily Flows
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Figure 3-6. Site 1 ADWF Curve

Figure 3-7. Basin 1 Satellite View
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Figure 3-8. Dry Weather Flow Schematic
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3.2.2 Peak Measured Flows and Pipeline Capacity Analysis

Peak measured flows and the corresponding flow levels (depths) are important to understand the
capacity limitations of a collection system. The peak flows and flow levels reported are from the peak
measurements as taken across the entirety of the flow monitoring period. Peak flows and levels may not
correspond to a rainfall event. The following capacity analysis terms are defined as follows:

= Peaking Factor: Peaking factor is defined as the peak measured flow divided by the average dry
weather flow (ADWF). Peaking factors are influenced by many factors including size and
topography of tributary area, flow attenuation, flow restrictions, characteristics of I/l entering
the collection system, and hydraulic features such as pump stations.

For this report, peaking factors are reported and PF > 4 are highlighted in RED; however, the
City should refer to City standards when evaluating peaking factors.

= d/D Ratio: The d/D ratio is the peak measured depth of flow (d) divided by the pipe diameter
(D). The d/D ratio for each site was computed based on the maximum depth of flow for the
study. Standards for d/D ratio vary from agency to agency, but typically range between d/D <
0.5 and d/D <£0.75.

For this report, d/D ratios > 0.5 are highlighted in RED; however, the City should refer to City
standards when evaluating d/D ratios, to be used at the discretion of the City Engineer.

Table 3-4 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per site during
the flow monitoring period. Figure 3-9 shows a schematic diagram of the peak measured flows with
peak flow levels. Figure 3-10 and Figure 3-11 show the peaking factors and d/D ratios, respectively.

Capacity analysis data are presented on a site-by-site basis and represents the hydraulic conditions
only at the site locations; hydraulic conditions in other areas of the collection system will differ. The
following capacity analysis results are noted:

= Peaking Factors

= Site 2 had the largest peaking factor of all sites at 4.51.
= No other site had a peaking factor that exceeded 2.0.

= d/D Ratio:
= No sites surcharged during the flow monitoring study.

= Only Site 14 had a d/D ratio that exceeded 0.50.

9 WEF Manual of Practice FD-6 and ASCE Manual No. 62 suggests typical peaking factor ratios range between 3 and 4, with
higher values possibly indicative of pronounced I/1 flows.
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Table 3-4. Capacity Analysis Summary

Monitoring ADWF Peak Measured Peaking Pipe Diameter, Peak Measured Max d/D

Site (MGD) Flow (MGD) Factor D (IN) Depth, d (IN) Ratio
FM 1 3189 4.33 118 36 12.52 0.33
FM 2 0.06 0.25 4.51 21 8.46 0.40
FM 3 247 3.64 1.68 48 12.64 0.26
FM 4 813 8.77 1.41 36 A95 0.46
FM 5 1.07 1.98 1.42 36 12.27 0.30
FM 6 iL23 1.94 1.46 33 9.48 0.27
FM 7 3.89 6.95 1.44 30 15.69 0.48
FM 8 0.64 iLiy 0.62 24 7.36 0.17
FM 9 1.64 2,19 1.36 27 11.94 0.39
FM 10 0.72 L7z L7l 27 9.38 0.29
FM 11 L3 2888 1.62 42 11.87 0.27
FM 12 0.85 LSk 1.83 28 13.17 0.36
FM 13 0.14 QIS8 0.91 18 6.63 0.20
FM 14 0.57 0.98 1.46 18 10.91 0.56
FM 15 0.97 iL7s 1.74 28.5 5.53 0.19
System 11.35 16.26 1.29
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Figure 3-9. Peak Measured Flow Schematic
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3.3 Inflow and Infiltration: Results

3.3.1 Preface

I/1 analyses are presented on a basin-by-basin basis. Items relevant to the analysis in this study are
noted below and referenced in:

= Downstream Basins: Basin 3 and Basin 4 could not be used for I/l analysis due to the
phenomena of inflating uncertainties from subtracting large flows to obtain flows of a relatively
small downstream basin. Please reference Section 2.4 for information on this subject. A check
was made by examining the Basin 3 + Basin 4 flows = Qs+ Q4 - (Qs + Qs5)- (Q7 + Q9); no clear I/I
response could be detected. I/l analyses for Basins 3 and 4 were not conducted.

= Basin 1: 1/ analysis for Basin 1 should be used at the discretion of the City engineer due to the
atypical ADWF pattern of Site 1 (see Figure 3-6).

= Qverflow connections: Basins 2 and 14 had overflow connections, but the overflows did not
activate during the flow monitoring period. Basin 2 and 14 could be isolated for I/I analysis.

= The distance between the overflow pipe to Basin 14 and the pipe channel invert at site 13
was measured. The levels metered at Site 13 never reached the overflow pipe.

= The flows at Site 15, 1 and 2 indicated the overflow between Basin 1 and Basin 2 never
activated.
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3.3.2 Inflow Results Summary

Inflow is storm water discharged into the sewer system through direct connections such as downspouts,
area drains, cross-connections to catch basins, etc. These sources transport rain water directly into the
sewer system and the corresponding flow rates are tied closely to the intensity of the storm. This
component of I/] often causes a peak flow problem in the sewer system and often dictates the required
capacity of downstream pipes and transport facilities to carry these peak instantaneous flows.

I/1 flow rate is the real-time flow less the estimated average dry weather flow rate (shown below as the
RED line). Inflow is usually recognized graphically by large-magnitude, short-duration spikes
immediately following a rain event. The peak inflow rate is the highest spike in the isolated I/I
hydrograph immediately following the largest rain event, illustrated in Figure 3-12 for Site 6.
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Figure 3-12. Peak Inflow Rate, Site 6

Inflow results were taken from Event 1 (November 28 to December 1, 2018), as this was the most
intensive short-term rainfall event. Table 3-5, Figure 3-13, and Figure 3-14 summarize the peak
measured inflow and inflow analysis results for the relevant flow monitoring basins. The “Top 3” ranked
basins have been shaded in RED. Figure 3-15 shows a temperature map of the final basin rankings. The
following inflow results are noted:

= Inflow: Basins 2, 6, and 11 had the highest normalized peak I/I rates, an indicator of high
inflow upstream from the flow monitoring basin.
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Table 3-5. Results and Rankings of Inflow Analysis

Metering Peak Peak Inflow Peak
Basin Inflow Rate peF: <;—\rg:liienagge Inf?::]/lﬁggVF RI grtllsi\:\]/g

Basin 1 2.426 4,021 0.282 8 9 9
Basin 2 0.056 1,179 0.166 6 1 2
Basin 5 0.347 315 ND 12 12 12
Basin 6 1.226 1,666 0.601 1 2 1
Basin 7 0.696 865 ND 12 12 12
Basin 8 0.498 1,158 0.025 10 10 10
Basin 9 0.793 1,846 0.006 11 11 11
Basin 10 0.723 2,378 0.347 5 8 5
Basin 11 1.393 2,561 0.498 8 4 8
Basin 12 0.849 2,555 0.215 7 6 7
Basin 13 0.140 374 0.021 9 8 8
Basin 14 0.570 685 0.172 2 5 4
Basin 15 0.967 988 0.181 4 7 6
System 11.345 21,210 2.224

Pk I/l per Basin Area (gal/day-acre)

ND = not determined. The peak I/l rate was too minimal to quantify.
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3.3.3 RDI Results Summary

Infiltration is defined as water entering the sanitary sewer system through defects in pipes, pipe joints,
and manhole walls, which may include cracks, offset joints, root intrusion points, and broken pipes.
Increased flows into the sanitary sewer system are usually tied to groundwater levels and soil saturation
levels. Infiltration sources transport rain water into the system indirectly; flow levels in the sanitary
system increase gradually, are typically sustained for a period after rainfall has stopped, and then
gradually drop off as soils become less saturated and as groundwater levels recede to normal.
Infiltration typically creates long-term annual volumetric problems. The major impact is the cost of
pumping and treating the additional volume of water, and of paying for treatment (for municipalities
that are billed strictly on flow volume).

I/1 flow rate is the real-time flow less the estimated average dry weather flow rate. It is an estimate of
flows attributable to rainfall (shown in below graphs as the red line).

For this study, the RDI rate used for comparative analysis was measured as the average I/] rate from
November 30, 2018 at 12:00 midnight to December 1, 2018 at 12:00 midnight. Figure 3-16 illustrates
this for Site 3.
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Figure 3-16. RDI Measurement, Site 3

Generally, there was not much RDI measured in the City collection system. Only 5 of 13 basins had
quantifiable RDI rates. For this analysis, the “Top 2” overall rankings for this analysis have been
shaded in RED. Table 3-6 summarizes the calculated RDI flow rates for Event 1 (refer to the I/l Analysis
Methods section for more information on RDI analysis methods).

Figure 3-17 and Figure 3-18 show the bar graph results of the per Basin RDI analysis. Figure 3-19
shows a temperature map of the final basin rankings. The following RDI results are noted:

= RDI: Only Basins 2, 5, 9, 10 and 15 had detectable levels of RDI contribution. Basins 2 and 5
ranked highest for normalized RDI contribution.

'a

v
<
>

43



Results and Analysis

Table 3-6. Results and Rankings of RDI Analysis

Peak

Metering Basin RDI Rate RDI/Acreage Peak Final BDI

Basin Acreage (mgd) (epd/acre) RDI/ADWF Ranking
Basin 1 2.426 4,021 ND ND ND 6
Basin 2 0.056 1,179 0.045 59 0.81 1
Basin 5 0.347 315 0.040 128 0.12 2
Basin 6 1.226 1,666 ND ND ND 6
Basin 7 0.696 865 ND ND ND 6
Basin 8 0.498 1,158 ND ND ND 6
Basin 9 0.793 1,846 0.046 25 0.06 8
Basin 10 0.723 2,378 0.002 1 0.00 5
Basin 11 1.393 2,561 ND ND ND 6
Basin 12 0.849 2,555 ND ND ND 6
Basin 13 0.140 374 ND ND ND 6
Basin 14 0.570 685 ND ND ND 6
Basin 15 0.967 988 0.036 37 0.04 4

ND = not determined. RDI rate was too minimal to quantify. All these basins were ranked the
lowest as rank 6.
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Figure 3-17. RDI Analysis Summary - RDI Rate to ACRE
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Results and Analysis

3.3.4 Total I/I Results

Total I/1 analysis considers the totalized volume (in gallons) of both inflow and rainfall-dependent
infiltration over the course of a storm event. Table 3-7 summarizes the total I/] flow results for the
November 28 - December 1, 2018 rain event. The “Top 3” overall rankings for this analysis have been
shaded in RED. Figure 3-20 and Figure 3-21 show a bar graph summary of the results. Figure 3-22
shows a temperature map of the final basin rankings. The following total I/1 results are noted:

= Total I/I: Basins 6, 10, and 11 had the highest normalized total I/l rates, an indicator of high
inflow and rain-dependent infiltration upstream from the flow monitoring basin.

Table 3-7. Total I/l Analysis Summary

oLV owrsy (Vi Mol o
inch rain per ADWF) per Acre) Ranking

Basin1  2.426 4,021 40,800 0.02 9 9 9
Basin2  0.056 1,179 94,000 1.67 6 1 4
Basin5  0.347 315 ND ND 11 12 11
Basin6  1.226 1,666 195,700 0.16 1 4 2
Basin7  0.696 865 ND ND 11 12 11
Basin8  0.498 1,158 ND ND 11 12 11
Basin9  0.793 1,846 80,700 0.10 7 6
Basin 10 0.723 2,378 184,600 0.27 4 2 8
Basin 11  1.393 2,561 247,600 0.17 2
Basin 12 0.849 2,555 78,700 0.09 8 8 8
Basin 13  0.140 529 1,400 0.01 10 11 10
Basin 14  0.570 529 58,500 0.10 5 7 5
Basin 15  0.967 988 87,500 0.09 8 9 6
System 11.35 - 1,360,700 - - - =

ND = not determined. Basin Total I/I rate was too minimal to quantify. All these basins were ranked the lowest
rank.
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Figure 3-22. Temperature Map: Total I/ Final Basin Rankings
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3.3.5 Groundwater Infiltration Results Summary

Dry weather (ADWF) flow can be expected to have a predictable diurnal flow pattern. While each Basin
is unique, experience has shown that, given a reasonable volume of flow and typical loading conditions,
the daily flows fall into a predictable range when compared to the daily average flow. If a Basin has a
large percentage of groundwater infiltration occurring during the periods of dry weather flow
measurement, the amplitudes of the peak and low flows will be dampenedzo. Figure 3-23 shows a
sample of two flow monitoring Basins, both with nearly the same average daily flow, but with
considerably different peak and low flows. In this sample case, Basin B1 may have a considerable
volume of groundwater infiltration.
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Figure 3-23. Groundwater Infiltration Sample Figure

It can be useful to compare the low-to-ADWF flow ratios for the flow metering sites. A site with abnormal
ratios, and with no other reasons to suspect abnormal flow patterns (such as proximity to a pump
station, treatment facilities, etc.), has a possibility of higher levels of groundwater infiltration in
comparison to the rest of the collection system.

Figure 3-24 plots the low-to-ADWF flow ratios:t against the ADWF flows for the relevant flow monitoring
Sites. The brown dashed line shows “typical” low-to-ADWF ratios per the Water Environment Federation
(WEF).

WEF derived these ratios from residential sanitary sewer data. It is noted that the type of service in this
project (airport and shipping) is not residential, and there exists the possibility of excessive early-
morning flows due to abnormal working hours. This analysis is presented for reference only.

10 In an extreme case, perhaps 0.2 mgd of ADWF flow and 2.0 mgd of groundwater infiltration, the peaks and lows would be
barely recognizable; the ADWF flow would be nearly a straight line.

11 The Minimum to Average flow ratio is calculated by taking the minimum flow and dividing by the ADWF value (using the Mon-
Thu ADWF curve).
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Figure 3-24. Minimum Flow Ratios vs ADWF:2
The following GWI results are noted:

=  Groundwater Infiltration: 8 of 15 monitoring sites were suitable for GWI analysis.

= Site 1: Site 1 would appear to have large amounts of GWI, but this is likely actually the
result of an odd ADWF curve (Figure 3-6). The basis or origin of this curve is unknown at
this point but could be the result of a unique service area.

= Sites 5 and 15: these two sites could be noted as having the possibility of higher than
typical GWI rates. However, given the agricultural and industrial areas, these two sites
could be within the range of uncertainty of the WEF curve. This analysis is presented for
reference only. V&A does not draw any conclusions from this analysis.

12 Due to attenuation, it should be expected that sites with larger flow volumes should not have quite the peak-to-average and
low-to-average flow ratios as sites with lesser flow volumes. This is why the WEF typical trend line’s slope is closer to 1.0 as the
ADWF increases, as shown in the figure.
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4 Recommendations

V&A advises that future I/l reduction plans consider the following recommendations:

1. Master Plan and Model Implementation: This study focuses on inflow and infiltration generation;
however, the capacity deficiencies of the collection system may be of greater concern relative to
I/l response during peak wet weather events. The City may wish to have a model designed and/or
a master plan study conducted to determine the overall needs of the City relative to I/1. Or simply,
the study results can be used to update the master plan and compare with previous model
assumptions and flow monitoring results.

2. Determine I/1 Reduction Program: The City should examine its I/l reduction needs to determine
their needs and goals for a future I/l reduction program.

a. |If peak flows, sanitary sewer overflows, and pipeline capacity issues are of greater concern,
then priority can be given to investigate and reduce sources of inflow within the basins with
the greatest inflow problems. The highest inflow occurs in Basins 2, 6, and 11.

b. If total infiltration and general pipeline deterioration are of greater concern, then the
program can be weighted to investigate and reduce sources of infiltration within the basins
with the greatest infiltration problems. RDI rates were relatively low; there may not be a
cost-effective reason to pursue sources of RDI.

3. I/l Investigation Methods: Potential I/l investigation methods include the following;:

a. Smoke testing can be effective for locating sources of inflow. Smoke testing can be
considered for Basins 2, 6, and 11 which had the highest normalized inflow rates.

b. Mini-basin or sub-basin flow monitoring can be used to better determine the distribution of
I/1 within a particular sub-basin. Basins 2, 6, and 11 may be good candidates mini-basin
flow monitoring to better locate the distribution of inflow and infiltration within these
basins.

c. Night-time I/l reconnaissance can be conducted within basins with high RDI rates to better
determine on a pipe reach by pipe reach basis where the RDI is occurring within particular
sub-basin. This method may be utilized to determine candidate neighborhoods for potential
CIP projects to mitigate and reduce I/1 within the collection system. Night-time I/I
reconnaissance is not recommended for this system.

4. 1/1 Reduction Cost Effective Analysis: The City should conduct a study to determine which is more
cost-effective: (1) locating the sources of inflow/infiltration and systematically rehabilitating or
replacing the faulty pipelines; or (2) continued treatment of the additional rainfall dependent I/1
flow.
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City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site: Site 1

Location: End of Drive 85
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@ W Rggin A

S Liper Crudis. Sounoe: £, HE
Himg Hing 1 sewicdugi

2 Cppen S e o - bl

f LE
: i Vigalia Country Clu ?'-’ll.l-‘3l.-i“\-i
I Creek
i |
= Wi ! e
Walk o 1
L2 = )
FM _01 i f Tula 1" f Esl
4 SrEe &= -] =
- -] =
. zilka e = =
b Mhunic i o
irpart L aE - Walnut Ave
5 =< 2 ke i
[ : z sl =
& n i

OO0 USG5 FAD NUS NACAMN Gaolo KM Hisdusder ML Ordnsn

Vicinity Map: Site 1

9 VA |

FM1-1



Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE1

Site Information

Location: End of Drive 85

Coordinates: 119.3959° W, 36.3174° N

Rim Elevation (Earth): 290 feet

Pipe Diameter: 36 inches
ADWF: 3.393 mgd

Peak Measured Flow: 4.332 mgd

Satellite Map

Flow Meter 36" RCP

L
2 B
=

Sewer Map

Street View . Plan View

MVsA 1 FM1-2



Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Additional Site Photos

Effluent Pipe

Influent Pipe
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SITE 1
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 3.403 MGal

Peak Daily Flow: 3.784 MGal

Total Period Rainfall: 1.91 inches
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.91 inches Avg Flow: 3.403 mgd Peak Flow: 4.332 mgd Min Flow: 2.680 mgd
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SITE1

Average Dry Weather Flow Hydrographs

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information
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SITE 1
Site Capacity and Surcharge Summary

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 1.04 inches
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Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018
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Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat Sun
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350 1 1 1 1

Avg Level: 11.26 in. Peak Level: 11.76/in.  Min Level: 10.67 in.
30.0
25.0
20.0

15.0 ~

Level (in)

10.0 ~

5.0 1

0.0 -

Avg Velocity: 2.69 fps  Peak Velocity: 3.08 fps  Min Velocity: 2.38 fps
5.0

4.0 S

2.0

Velocity (fps)

1.0 H

0.0

Total Weekly Rainfall: 0.12 inches | I Rain
7.00 L "' - 0.0

6.00 + {1 0.2

Rain (in/hr)

1.00 +

0.00 f f f f f f 1.2
12/3 12/4 12/5 12/6 12/7 12/8 12/9
Avg Flow: 3.287 mgd Peak Flow: 3.940 mgd  Min Flow: 2.703 mgd

CEVEA | FM1-10



Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun
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Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
f f Lev
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 1
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
f f Lev
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Avg Level: 11.35in. Peak Level: 11.93/in. Min Level: 10.68 in.
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 2

Location: Valley Oaks Golf Course

Data Summary Report
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SITE 2

Site Information

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Location:

Coordinates:

Valley Oaks Golf Course

119.3856° W, 36.3199° N

Rim Elevation (Earth): 296 feet
Pipe Diameter: 21 inches
ADWF: 0.056 mgd
R
Peak Measured Flow: 0.252 mgd
N
s S Flow Meter
m; .
%
-]
FM-2, 21
Sewer Map

Street View Plan View
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 2
Additional Site Photos

Effluent Pipe

Influent Pipe




SITE 2
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 0.055 MGal

Peak Daily Flow: 0.107 MGal

Total Period Rainfall: 1.86 inches
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 2
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.86 inches Avg Flow: 0.055 mgd Peak Flow: 0.252 mgd  Min Flow: 0.005 mgd
I Rain =———Flow ~------- ADWF
0.60 - e —y —r 0.0
i ! 1oz
0.50 +

T
Nov 28 Nov 29 Nov 30 Dec 01 Dec 02 Dec 03 Dec 04 Dec 05 Dec 06 Dec 07 Dec 08 Dec 09 Dec 10 Dec 11 Dec 12 Dec 13 Dec 14 Dec 15 Dec 16 Dec 17
(Wed) (Thu)  (Fri) (Sat) (Sun) (Mon) (Tue) (Wed) (Thu) (Fri) (Sat) (Sun) (Mon) (Tue) (Wed) (Thu) (Fri) (Sat) (Sun) (Mon)

0.60 . . - 0.0
4 0.2
404
. 1 + 0.6 £
E” 0.40 +o08¢
<030 + 110>~
128
14 .S
16E@
18
2.0

0.50 +

Dec 18 Dec 19 Dec 20 Dec 21 Dec 22 Dec 23 Dec 24 Dec 25 Dec 26 Dec 27 Dec 28 Dec 29 Dec 30 Dec 31 Jan 01 Jan 02 Jan 03 Jan 04 Jan O5 Jan 06
(Tue) (Wed) (Thu) (Fri) (Sat) (Sun) (Mon) (Tue) (Wed) (Thu) (Fri) (Sat)  (Sun) (Mon) (Tue) (Wed) (Thu) (Fri) (Sat)  (Sun)

4 VeA | FM2-5



SITE 2
Average Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

——Mon-Thurs ——Friday

——Saturday

——Sunday
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SITE 2

Site Capacity and Surcharge Summary

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Realtime Flow Levels with Rainfall Data over Monitoring Period
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SITE 2

I/l Summary: Event 1

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring Period
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 2
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
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SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site: Site 3

Location: W Walnut Ave w/0 Rd 92

Data Summary Report
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3

Site Information

Location: W Walnut Ave w/0 Rd 92

Coordinates: 119.3702° W, 36.3128° N

Rim Elevation (Earth): 300 feet

Pipe Diameter: 48 inches
ADWF: 2.168 mgd

Peak Measured Flow: 3.636 mgd

Satellite Map
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Flow Meter

Sewer Map Flow Sketch

Street View Plan View
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Additional Site Photos

Effluent Pipe

ad 3
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 2.187 MGal Peak Daily Flow: 2.431 MGal Min Daily Flow: 1.984 MGal

Total Period Rainfall: 1.79 inches
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SITE 3

Flow Summary: 11/28/2018 to 1/6/2019

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Total Period Rainfall: 1.79 inches

Avg Flow: 2.187 mgd

Peak Flow: 3.636 mgd  Min Flow: 0.817 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Average Dry Weather Flow Hydrographs
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SITE 3

Site Capacity and Surcharge Summary

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 0.97 inches
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Storm Event I/l Analysis (Rain = 0.97 inches)

Capacity Inflow / Infiltration
Peak Flow: 3.03 mgd Peak I/I Rate: 0.38 mgd
PF: 1.40 Total I/1: 267,000 gallons

Peak Level: 10.93 in
d/D Ratio: 0.23
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat

30.0

Sun

Avg Level: 8.96 in. Peak Level: 11.64 in. Min Level: 5.81 in.
25.0 4

20.0

15.0 4

Level (in)

10.0 ~

5.0 4

0.0 -

4.5 -

Avg Velocity: 1.98 fps  Peak Velocity: 2.23 fps  Min Velocity: 1.46 fps

4.0 -
3.5 -
3.0 -
2.5 -

2.0

Velocity (fps)

1.5 4

1.0 1

0.5 4
0.0

Lev

\Vad Vad Vas VAR VAR

Total Weekly Rainfall: 1.08 inches

6.00 :

5.00 +

4.00 +

Flow (mgd)
w
8

N
o
o
1
1

1.00 4+

0.0

0.2

0.4

Rain (in/hr)

0.00

11/26

Avg Flow: 2.131 mgd

11/27

11/28

11/29
Peak Flow: 3.284 mgd

11/30

12/1

Min Flow: 0.868 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.36 in.  Peak Level: 11.77 in.  Min Level: 6.31 in.
25.0 4

20.0
15.0

5.0 4

Level (in)

0.0 -

40 Avg Velocity: 1.93 fps  Peak Velocity: 2.27 fps  Min Velocity: 1.51 fps

3.5
3.0
2.5
1.5 1

1.0 1

Velocity (fps)

0.5 4
0.0

Total Weekly Rainfall: 0.13 inches I Rain
6.00 - oy

0.0

5.00 + 4 0.2

4.00 + {04

Flow (mgd)
w
8

)
8
Rain (in/hr)

1.00

0.00 } } } } } } 1.2
12/3 12/4 12/5 12/6 12/7 12/8 12/9
Avg Flow: 2.206 mgd Peak Flow: 3.397 mgd  Min Flow: 0.966 mgd
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Flow Monitoring Site Reports: Data,

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Appendix A
Graphs, Information

Mon Tue Wed Thu Fri Sat Sun

30.0

Avg Level: 9.23 in. Peak Level: 11.63 in.  Min Level: 5.77 in.
25.0 4

20.0

15.0 4

Level (in)

10.0 ~

5.0 4

0.0 -

4.5 -

Avg Velocity: 1.91 fps  Peak Velocity: 2.28 fps  Min Velocity: 1.48 fps

4.0 -
3.5 -
3.0 -
2.5 -

2.0 H

Velocity (fps)

1.5 4

1.0 1

0.5
0.0

Lev
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0.0
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w
o

Flow (mgd)
o

N
Q
S

1.00

O'OO ] ] ] ] ] ]

0.2

0.4

Rain (in/hr)

1.2

12/11
Avg Flow: 2.147 mgd

12/12 12/13
Peak Flow: 3.316 mgd

12/14 12/15
Min Flow: 0.817 mgd

12/10 12/16
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.37 in.  Peak Level: 12.07 in.  Min Level: 6.09 in.
25.0 4

20.0
15.0

5.0 4

Level (in)

0.0 -
40 . Avg Velocity: 1.91 fps  Peak Velocity: 2.22 fps  Min Velocity: 1.47 fps

3.5
3.0 4
2.5 A
1.5 1

1.0 1

Velocity (fps)

0.5 4
0.0

Total Weekly Rainfall: 0.10 inches I Rain
6.00 T Ty T T v 0.0

5.00 + 4 0.2

4.00 + {04

Flow (mgd)
w
8

)
8
Rain (in/hr)

1.00

0.00 ; ; ; ; ; ; 1.2

12/17 12/18 12/19 12/20 12/21 12/22 12/23
Avg Flow: 2.183 mgd Peak Flow: 3.443 mgd Min Flow: 0.902 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.53 in. Peak Level: 12.64 in. Min Level: 6.08 in.
25.0 4

20.0
15.0

5.0 4

Level (in)

0.0 -

40 Avg Velocity: 1.90 fps  Peak Velocity: 2.22 fps  Min Velocity: 1.46 fps

3.5 4
3.0
2.5 4
2.0 —WWMM
1.5

1.0 1

Velocity (fps)

0.5 4
0.0

Total Weekly Rainfall: 0.06 inches I Rain
6.00 T : 0.0

5.00 + 4 0.2

4.00

Flow (mgd)
w
8

)
8
Rain (in/hr)

1.00

0.00 } } } } } } 1.2

12/24 12/25 12/26 12/27 12/28 12/29 12/30
Avg Flow: 2.251 mgd Peak Flow: 3.636 mgd Min Flow: 0.897 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.44 in. Peak Level: 11.89 in. Min Level: 6.21 in. Lev

25.0
20.0 ~
15.0 4

10.0 _\/W\W

5.0 4

Level (in)

0.0 -

40 Avg Velocity: 1.88 fps  Peak Velocity: 2.17 fps  Min Velocity: 1.44 fps

3.5 -
3.0 -
25 -
2.0 -WWWWWW
1.5 4

1.0 1

Velocity (fps)

0.5 4
0.0

Total Weekly Rainfall: 0.42 inches I Rain
6.00 .

5.00 + 4 0.2

4.00 + {04

Flow (mgd)
w
8

)
8
Rain (in/hr)

1.00

0.00 f f f f f f 1.2
12/31 1/1 1/2 1/3 1/4 1/5 1/6
Avg Flow: 2.186 mgd Peak Flow: 3.314 mgd  Min Flow: 0.909 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.44 in. Peak Level: 11.89 in. Min Level: 6.21 in. Lev

25.0
20.0 ~
15.0 4

10.0 _\/W\W

5.0 4

Level (in)

0.0 -

40 Avg Velocity: 1.88 fps  Peak Velocity: 2.17 fps  Min Velocity: 1.44 fps

3.5 -
3.0 -
25 -
2.0 -WWWWWW
1.5 4

1.0 1

Velocity (fps)

0.5 4
0.0

Total Weekly Rainfall: 0.42 inches I Rain
6.00 .

5.00 + 4 0.2

4.00 + {04

Flow (mgd)
w
8

)
8
Rain (in/hr)

1.00

0.00 f f f f f f 1.2
12/31 1/1 1/2 1/3 1/4 1/5 1/6
Avg Flow: 2.186 mgd Peak Flow: 3.314 mgd  Min Flow: 0.909 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 4

Location: W Walnut Ave & S Savannah St

Data Summary Report
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 4

Site Information

Location: W Walnut Ave & S Savannah St

Coordinates: 119.3631° W, 36.3127° N

Rim Elevation (Earth): 303 feet

Pipe Diameter: 36 inches
ADWF: 5.728 mgd

Peak Measured Flow: 8.773 mgd

! ;L 2 36" VCP ﬁ
j 5 36" VCP
hio 45" £M;3, “?ﬁlﬁa 362 ag ¥ 4a. b OB |
e W Harlli.-&
i Flow Meter
§ & 10" CIP
Sewer Map Flow Sketch

Street View Plan View
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 4
Additional Site Photos

Effluent Pipe
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 4
Additional Site Photos

South Influent Pipe
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SITE 4
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 5.764 MGal

Peak Daily Flow: 6.161 MGal

Total Period Rainfall: 1.89 inches

Flow (MGal)

M Realtime Weekday

Min Daily Flow: 5.420 MGal
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 4
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.89 inches Avg Flow: 5.764 mgd Peak Flow: 8.773 mgd Min Flow: 2.623 mgd
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SITE 4

Average Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

9.00 ~

1.00

0.00

——Mon-Thurs

——Friday

——Saturday

——Sunday

0:00

1:00 -

2:00 T

3:00 1

4:00 1
5:00 T
6:00 T
7:00 T

8:00 1

9:00 7
10:00 7

T
o
Q
-

11:00 T
12:00 7

Time of Day

14:00 7

15:00 1

16:00 7

17:00 7

18:00 1

19:00 7

20:00 T

21:00 A

22:00 A

23:00 T

ADWE:
5.728 mgd

% VA

FM4-7



SITE 4
Site Capacity and Surcharge Summary

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Realtime Flow Levels with Rainfall Data over Monitoring Period
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SITE 4
I/l Summary: Event 1

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Flow (mgd)

Event 1

Rainfall: 1.02 inches
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8.0 +
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14.0 --ﬁ-'[\.._\. :
|
12.0 4

PR PREE 0000 0000 00
O WNRO O~ OTRWN RO
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Event 1 Detail Graph

Flow (mgd)

9.0 q
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6.0 41
5.0 A
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Rain (in/hr)

11/28

1:3

1.4
MmM M
3
3

1.5

11/29 A
12/01

Storm Event I/l Analysis (Rain = 1.02 inches)

Capacity

Peak Flow:
PF:

Peak Level:

d/D Ratio:

8.05 mgd
1.41

16.50 in
0.46

Inflow / Infiltration

Peak I/I Rate: 1.62 mgd
Total I/1: 802,000 gallons
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 4
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
35.0

Avg Level: 14|.05 in. PeaI; Level: 16.70|in. Min Levlel: 9.41 in. I I Lev
30.0
25.0
20.0 ~
10.0 4

5.0 1

Level (in)

0.0 -

Avg Velocity: 3.44 fps  Peak Velocity: 3.95 fps  Min Velocity: 2.69 fps
6.0

5.0 4
4.0 S

2.0 4

Velocity (fps)

1.0 1

0.0

Total Weekly Rainfall: 1.12 inches | I Rain

14.00

12.00 +
10.00 +
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6.00

Flow (mgd)
Rain (in/hr)

400 4+
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0.00 f f f f f f 1.2
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Avg Flow: 5.790 mgd Peak Flow: 8.050 mgd Min Flow: 2.623 mgd
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SITE 4

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat Sun
350 1 1 1 1 1 1
Avg Level: 14.11in. Peak Level: 17.13/in.  Min Level: 9.70 in.
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£ 200 -
©
>
()
-

5.0 1

0.0 -

7.0

6.0

5.0 4

4.0 S
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 4
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun

35.0

Avg Level: 14.02in. Peak Level: 16.79in.  Min Level: 9.59 in. Lev

30.0
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15.0 —\/W
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Total Weekly Rainfall: 0.01 inches I Rain
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Avg Flow: 5.737 mgd Peak Flow: 8.374 mgd Min Flow: 2.693 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 4
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018

Mon Tue Wed Thu Fri Sat Sun

35.0

Avg Level: 14.18 in. Peak Level: 17.24/in.  Min Level: 9.94 in. Lev
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Avg Flow: 5.822 mgd Peak Flow: 8.525 mgd Min Flow: 2.836 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 4
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Mon Tue Wed Thu Fri Sat Sun
35.0

Avg Level: 14.09 in. Peak Level: 17.95in. Min Level: 9.90 in. Lev
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SITE 4
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Lev
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SITE 4
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Lev
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Flow Monitoring Site Reports: Data, Graphs

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Appendix A
, Information

Monitoring Site: Site 5

Location: 3498 Akers St n/o W Caldwell Ave

Data Summary Report
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SITES

Site Information

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Location:

Coordinates:

Rim Elevation (Earth):

Pipe Diameter:

ADWE:

Peak Measured Flow:

3498 Akers St n/o W Caldwell
Ave

119.3494° W, 36.3001° N

310 feet

36 inches
1.070 mgd

1.979 mgd

W orehard Ave

W Hemigcy Ave

W Mission Ave

L

Flow Meter

G 4 FM-10,

W-Caldwell-Ave

[Ehidwelisagi

36” RCP

Sewer Map Flow Sketch

Street View Plan View

9 V&A | FM5-2



Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES
Additional Site Photos

Effluent Pipe

Influent Pipe




SITES
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 1.071 MGal

Peak Daily Flow: 1.176 MGal

Total Period Rainfall: 1.71 inches

Flow (MGal)

1.400 ~

1.200 -

1.000 -

0.800

0.600

0.400 -~

0.200 +

0.000 +

11/26

11/28

11/30

M Realtime Weekday

Min Daily Flow: 0.952 MGal

[ Realtime Weekend

[l Realtime Holiday

M Rainfall

==ADWF

12/2

12/4

12/6

12/8

12/10

12/12

12/14

12/16

12/18

12/20

12/22

12/24

12/26

12/28

12/30

1/1

1/3
1/5

S VeA

I—I—- 0.0

T 0.5

=t 1.0

r 1.5

r 2.0

r 2.5

r 3.0

Rainfall (in/day)
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r 4.5

r 5.0
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.71 inches Avg Flow: 1.071 mgd Peak Flow: 1.979 mgd Min Flow: 0.408 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES
Average Dry Weather Flow Hydrographs

——Mon-Thurs ——Friday ——Saturday ——Sunday
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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SITES
I/l Summary: Event 1

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 0.93 inches
30 N ¥ | 1L T T Ll T 1 89
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~
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Storm Event I/l Analysis (Rain = 0.93 inches)
Capacity Inflow / Infiltration
Peak Flow: 1.52 mgd Peak I/I Rate: 0.33 mgd
PF: 1.42 Total I/1: 126,000 gallons
Peak Level: 10.70 in
d/D Ratio: 0.30

SVeA | Fus-8



Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES

Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.18 in. Peak Level: 11.24 in. Min Level: 6.50 in. Lev

25.0
20.0 ~
15.0 4

10.0 W

5.0 4

Level (in)

0.0 -
Avg Velocity: 1.13 fps  Peak Velocity: 1.45 fps  Min Velocity: 0.77 fps

2.0 4
1.5 4

1.0 1

Velocity (fps)

0.5 4

0.0

Total Weekly Rainfall: 1.05 inches | I Rain

B b LS S

2.50 + 4 0.2

3.00

2.00 4+ 1 04

Flow (mgd)
=
3

e
8
Rain (in/hr)

0.50 + * "

0.00 ; ; ; ; ; ; 1.2

11/26 11/27 11/28 11/29 11/30 12/1 12/2
Avg Flow: 1.064 mgd Peak Flow: 1.745 mgd  Min Flow: 0.444 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES

Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.12 in. Peak Level: 12.27 in. Min Level: 6.76 in. Lev

25.0
20.0 ~
15.0 4

10.0 —WWJWW

5.0 4

Level (in)

0.0 -

Avg Velocity: 1.12 fps  Peak Velocity: 1.44 fps  Min Velocity: 0.74 fps

2.0 4
1.5 4

1.0 1

Velocity (fps)

0.5 4

0.0

Total Weekly Rainfall: 0.14 inches | I Rain

3.00

2.50 + 4 0.2

2.00

Flow (mgd)
=
3

e
8
Rain (in/hr)

0.50

0.00 } } } } } } 1.2

12/3 12/4 12/5 12/6 12/7 12/8 12/9
Avg Flow: 1.042 mgd Peak Flow: 1.979 mgd  Min Flow: 0.462 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES

Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.21in. Peak Level: 11.17 in. Min Level: 6.66 in. Lev

25.0
20.0 ~
15.0 4

10.0 —\/JW\W

5.0 4

Level (in)

0.0 -
Avg Velocity: 1.12 fps  Peak Velocity: 1.37 fps  Min Velocity: 0.69 fps

2.0 4
1.5 4

1.0 1

Velocity (fps)

0.5 4

0.0

I Rain
3.00 0.0

2.50 + 4 0.2

2.00 4+ 1 04

Flow (mgd)
=
3

e
8
Rain (in/hr)

0.50

0.00 } } } } } } 1.2

12/10 12/11 12/12 12/13 12/14 12/15 12/16
Avg Flow: 1.056 mgd Peak Flow: 1.610 mgd  Min Flow: 0.408 mgd
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITES

Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018

Mon Tue Wed Thu Fri Sat Sun
300 1 1 1 1 1 1
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES

Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.33 in. Peak Level: 11.59 in. Min Level: 6.83 in. Lev

25.0
20.0 ~
15.0 4

10.0 —W

5.0 4

Level (in)

0.0 -

Avg Velocity: 1.14 fps  Peak Velocity: 1.44 fps  Min Velocity: 0.75 fps

2.0 4
1.5 4

1.0 1

Velocity (fps)

0.5 4

0.0

Total Weekly Rainfall: 0.05 inches I Rain
3.00 ) T - 0.0

2.50 + 4 0.2

2.00

Flow (mgd)
=
3

e
8
Rain (in/hr)

0.50

0.00 } } } } } } 1.2

12/24 12/25 12/26 12/27 12/28 12/29 12/30
Avg Flow: 1.101 mgd Peak Flow: 1.828 mgd  Min Flow: 0.470 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.32in. Peak Level: 11.10in. Min Level: 6.83 in. Lev

25.0
20.0 ~
15.0 4

10.0 —WWW

5.0 4

Level (in)

0.0 -

Avg Velocity: 1.12 fps  Peak Velocity: 1.43 fps  Min Velocity: 0.72 fps

2.0 4
1.5 4

1.0 1

Velocity (fps)

0.5 4

0.0

Total Weekly Rainfall: 0.40 inches I Rain

. r—“ wgn 00

2.50 + 4 0.2

3.00

2.00 4+ 1 04

Flow (mgd)
=
3

e
8
Rain (in/hr)
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0.00 } } } } } } 1.2
12/31 1/1 1/2 1/3 1/4 1/5 1/6
Avg Flow: 1.083 mgd Peak Flow: 1.662 mgd  Min Flow: 0.437 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITES
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
30.0

Avg Level: 9.32in. Peak Level: 11.10in. Min Level: 6.83 in. Lev

25.0
20.0 ~
15.0 4

10.0 —WWW

5.0 4

Level (in)

0.0 -

Avg Velocity: 1.12 fps  Peak Velocity: 1.43 fps  Min Velocity: 0.72 fps

2.0 4
1.5 4

1.0 1

Velocity (fps)

0.5 4

0.0

Total Weekly Rainfall: 0.40 inches I Rain

. r—“ wgn 00

2.50 + 4 0.2

3.00

2.00 4+ 1 04

Flow (mgd)
=
3

e
8
Rain (in/hr)

0.50

0.00 } } } } } } 1.2
12/31 1/1 1/2 1/3 1/4 1/5 1/6
Avg Flow: 1.083 mgd Peak Flow: 1.662 mgd  Min Flow: 0.437 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 6

Location: S Noyes St & W Laurel Ave

Data Summary Report
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Vicinity Map: Site 6
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SITE 6

Site Information

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Location:

Coordinates:

Rim Elevation (Earth):
Pipe Diameter:
ADWF:

Peak Measured Flow:

S Noyes St & W Laurel Ave

119.3447° W, 36.3208° N

312 feet

33 inches

1.226 mgd

1.938 mgd
Satellite Map

L SR 8" Plastic

S.Jennie ST,

2 33" VCP
"
=
FM-6, 33"
‘ = - T . —“:i+__ _Tﬂgﬁ?ﬁ"
he' 4o * pver N b
i, a M il <] L
| W Tulars Ave | W Tulare. Flow Meter
- 2 s D 8" Plastic

Flow Sketch

Street View Plan View

Ayt

-9 VeA | FM6-2



Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 6
Additional Site Photos

Effluent Pipe
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 6
Additional Site Photos

North Influent Pipe
RT3 =

S VsA | FM6-4



SITE 6
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 1.227 MGal

Peak Daily Flow: 1.388 MGal

Total Period Rainfall: 1.84 inches

Flow (MGal)
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 6
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.84 inches Avg Flow: 1.227 mgd Peak Flow: 1.938 mgd  Min Flow: 0.473 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 6
Average Dry Weather Flow Hydrographs
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE6
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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SITE 6
I/l Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 1 inches
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Storm Event I/l Analysis (Rain = 1.00 inches)
Capacity Inflow / Infiltration
Peak Flow: 1.79 mgd Peak I/I Rate: 0.60 mgd
PF: 1.46 Total I/1: 196,000 gallons
Peak Level: 9.07 in
d/D Ratio: 0.27
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 6
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
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SITE 6
Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu
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SITE 6
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 6
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018
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SITE 6
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information
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SITE 6

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

16.0
14.0
12.0
10.0

8.0

Level (in)

6.0
4.0
2.0
0.0

4.0 -

3.5 4

3.0

Velocity (fps)

1.0 1

0.5 4

0.0

2.5 4

2.0 4

1.5 4

Mon Tue Wed Thu Fri

Sat Sun

Avg Level: 7.67 in. Peak Level: 9.48 in. Min Level: 5.11 in.

Lev

Avg Velocity: 1.81 fps  Peak Velocity: 2.14 fps  Min Velocity: 1.26 fps

3.50

Total Weekly Rainfall: 0.43 inches I Rain

3.00 4+

250 +

N
Q
S

Flow (mgd)
=
2

=
Q
S

0.50

0.00

Rain (in/hr)

12/31 1/1 1/2 1/3 1/4
Avg Flow: 1.268 mgd Peak Flow: 1.916 mgd  Min Flow: 0.479 mgd

1/5 1/6

SVsA | FM6-15



SITE 6

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019
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Flow Monitoring Site Reports: Data, Graphs

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Appendix A
, Information

Monitoring Site: Site 7

Location: S Akers St n/o W Cambridge Ave

Data Summary Report
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SITE 7

Site Information

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Location:

Coordinates:

Rim Elevation (Earth):

Pipe Diameter:

ADWE:

Peak Measured Flow:

S Akers St n/o W Cambridge Ave lE‘i T i‘

119.3496° W, 36.3152° N

309 feet

30 inches

3.885 mgd

6.955 mgd

~ W Heritage Dr .

W'San Joaquin,

Bk

Street View
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
Additional Site Photos

Effluent Pipe
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
Additional Site Photos

East linfluent Pipe

el = —T =
Py, o Pl ot 7%
1' .‘/"‘ v_.t?_‘xn 1{.‘
. e R A Y
» - . e T

-
-
-

|
’

o pe

> e ; ' r FPiont
x. 4 - i ,’l‘o ’ ;: 2

“ .

9 V&A | FM7-4



SITE7
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 3.981 MGal

Peak Daily Flow: 4.414 MGal

Total Period Rainfall: 1.91 inches
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SITE7
Flow Summary: 11/28/2018 to 1/6/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Total Period Rainfall: 1.91 inches Avg Flow: 3.981 mgd

Peak Flow: 6.955 mgd  Min Flow: 1.491 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
Average Dry Weather Flow Hydrographs
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SITE 7

Site Capacity and Surcharge Summary

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 1.03 inches
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Capacity Inflow / Infiltration
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 7

Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 7

Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE7
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 8

Location: S Akers Sts/o W Cambridge Ave

Data Summary Report
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SITE 8

Site Information

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Location:

Coordinates:

Rim Elevation (Earth): 309 feet

S Akers St s/o W Cambridge Ave '

119.3496° W, 36.3146° N

Pipe Diameter: 24 inches
ADWF: 0.638 mgd
Peak Measured Flow: 1.168 mgd
¥ Flow Meter 24" RCP
FM-7, 30!

W Heritage Dr, |

W San Joaquin Dr

E A k W ‘Cam bridgé' Ave
"t; & 8 g i ”
> Sl 9 24" RCP
[ i
Sewer Map Flow Sketch

s

Street View Ian View
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Additional Site Photos

Influent Pipe
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SITE 8
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 0.627 MGal

Peak Daily Flow: 0.703 MGal

Total Period Rainfall: 1.93 inches

Flow (MGal)

M Realtime Weekday

Min Daily Flow: 0.517 MGal
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.93 inches Avg Flow: 0.627 mgd Peak Flow: 1.168 mgd  Min Flow: 0.201 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Average Dry Weather Flow Hydrographs

——Mon-Thurs ——Friday ——Saturday ——Sunday

1.20 -
ADWF:
0.638 mgd

1.00

0.80

0.60

Flow (mgd)

0.40

0.20 A
O-OO T T T T T T T T T T T T T T T T T T T T T T T 1
O O O O O O O O O O O O O O O O O O O © O O O O
22 2 2 @ 2@ e 2 2 2 2 2 2 e 2 222 e Qe 2 2
O 4 AN O & D © K 00 »®» & 4 M 1B © N 0 666 4 ™
o < 4 4 d d d 4 4 <4 N N N
Time of Day

9 VA | FM8-6



Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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SITE 8

I/l Summary: Event 1

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 1.04 inches
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SITE 8

Weekly Level, Velocity and Flow Hydrographs

11/26/2018 to 12/3/2018

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 5.68 in. Peak Level: 7.07 in.  Min Level: 4.03 in.
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Flow Monitoring Site Reports: Data, Graphs

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Appendix A
, Information

Monitoring Site: Site 9

Location: W Walnut Ave & S San Joaquin Dr

Data Summary Report
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SITE 9

Site Information

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Location:

Coordinates:

W Walnut Ave & S San Joaquin Dr

119.3459° W, 36.3128° N

Rim Elevation (Earth): 308 feet
Pipe Diameter: 27 inches
ADWF: 1.642 mgd
Peak Measured Flow: 2.792 mgd g
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE9
Additional Site Photos

Effluent Pipe
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE9
Additional Site Photos

North Influent Pipe
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SITE 9
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 1.679 MGal

Peak Daily Flow: 1.828 MGal

Total Period Rainfall: 1.88 inches
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE9
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.88 inches Avg Flow: 1.679 mgd Peak Flow: 2.792 mgd  Min Flow: 0.599 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE9
Average Dry Weather Flow Hydrographs
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SITE9
Site Capacity and Surcharge Summary

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITEQ
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 1.01 inches
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Storm Event I/l Analysis (Rain = 1.01 inches)

Capacity Inflow / Infiltration
Peak Flow: 2.24 mgd Peak I/I Rate: 0.19 mgd
PF: 1.36 Total I/1: 159,000 gallons

Peak Level: 10.55 in
d/D Ratio: 0.39
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITEQ
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 9.15in. Peak Level: 11.19in. Min Level: 6.46 in. Lev
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITEQ
Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat Sun
300 1 1 1 1 1 1
Avg Level: 9.11in. Peak Level: 11.94 in.  Min Level: 6.47 in.
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITEQ
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 9.12in. Peak Level: 11.40 in.  Min Level: 6.44 in.
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITEQ
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018

Mon Tue Wed Thu Fri Sat Sun
300 1 1 1 1 1 1
Avg Level: 9.25in. Peak Level: 11.37 in.  Min Level: 6.35 in.
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITEQ
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Mon Tue Wed Thu Fri Sat Sun
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SITEQ
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu
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SITEQ
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 10

Location: W Caldwell Ave & Rd 100

Data Summary Report
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SITE 10

Site Information

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Location: W Caldwell Ave & Rd 100

Coordinates: 119.3472° W, 36.2983° N

Rim Elevation (Earth): 306 feet

Pipe Diameter: 27 inches
ADWF: 0.723 mgd

Peak Measured Flow: 1.723 mgd

' ’fz?..

b

Satellite Map

27" RCP

10" RCP ﬁ

LR ]

Sewer Map

Street View

Flow Sketch

Plan View
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Additional Site Photos

Effluent Pipe

East Influent Pipe
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Additional Site Photos

North Influent Pipe

South Influent Pipe

e
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SITE 10
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 0.739 MGal

Peak Daily Flow: 0.824 MGal

Total Period Rainfall: 1.72 inches
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.72 inches Avg Flow: 0.739 mgd Peak Flow: 1.723 mgd  Min Flow: 0.205 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Average Dry Weather Flow Hydrographs
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10

I/l Summary: Event 1
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Storm Event I/l Analysis (Rain = 0.93 inches)

Infiltration

Peak I/I Rate:

Inflow
Total I/1:

Capacity

0.35 mgd
185,000 gallons

1.23 mgd

1.71

Peak Flow:

PF:

7.78 in
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Peak Level:

d/D Ratio:



Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10

Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10

Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 10

Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 11

Location: W Mineral King Ave, w/o0 S Woodland Dr

Data Summary Report
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11

Site Information

Location: W Mineral King Ave, w/0 S
Woodland Dr
Coordinates: 119.3198° W, 36.3277° N

Rim Elevation (Earth): 321 feet

Pipe Diameter: 42 inches

ADWE: 1.393 mgd

Peak Measured Flow: 2.394 mgd

Satellite Map
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11
Additional Site Photos

Effluent Pipe

Influent Pipe
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SITE 11
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 1.381 MGal

Peak Daily Flow: 1.551 MGal

Total Period Rainfall: 1.95 inches
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.95 inches Avg Flow: 1.381 mgd Peak Flow: 2.394 mgd Min Flow: 0.425 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11
Average Dry Weather Flow Hydrographs
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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SITE 11
I/l Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 1.05 inches
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11

Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11

Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11

Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 11

Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018
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SITE 11

Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information
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SITE 11

Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu
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City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Monitoring Site: Site 12

Location: E Walnut Ave & S Church St

Data Summary Report
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12

Site Information

Location: E Walnut Ave & S Church St

Coordinates: 119.2908° W, 36.3129° N

Rim Elevation (Earth): 330 feet

Pipe Diameter: 28 inches
ADWF: 0.849 mgd

Peak Measured Flow: 1.951 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12
Additional Site Photos

Effluent Pipe

Influent Pipe
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SITE 12
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 0.846 MGal

Peak Daily Flow: 1.066 MGal

Total Period Rainfall: 1.95 inches
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.95 inches Avg Flow: 0.846 mgd Peak Flow: 1.951 mgd Min Flow: 0.174 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12
Average Dry Weather Flow Hydrographs
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 1.05 inches
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Storm Event I/l Analysis (Rain = 1.05 inches)

Capacity Inflow / Infiltration
Peak Flow: 1.55 mgd Peak I/I Rate: 0.21 mgd
PF: 1.83 Total I/1: 79,000 gallons

Peak Level: 9.98 in
d/D Ratio: 0.36
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12

Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12

Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12

Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12

Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12

Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12

Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 12

Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 13

Location: Houston Ave & N County Center St

Data Summary Report
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13

Site Information

Location: Houston Ave & N County Center
St

Coordinates: 119.3230° W, 36.3420° N

Rim Elevation (Earth): 320 feet

Pipe Diameter: 18 inches
ADWF: 0.140 mgd

Peak Measured Flow: 0.326 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Additional Site Photos

Effluent Pipe
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Additional Site Photos

North Influent Pipe

South Influent Pipe
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.137 MGal Peak Daily Flow: 0.161 MGal = Min Daily Flow: 0.112 MGal

Total Period Rainfall: 1.95 inches
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.95 inches Avg Flow: 0.137 mgd Peak Flow: 0.326 mgd  Min Flow: 0.022 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Average Dry Weather Flow Hydrographs
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SITE 13
Site Capacity and Surcharge Summary

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Realtime Flow Levels with Rainfall Data over Monitoring Period
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SITE 13

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 1.05 inches
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Peak Level: 3.62 in
d/D Ratio: 0.20
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information
SITE 13

Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 13
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 14

Location: W Cecil Ave & N Ranch Ct

Data Summary Report
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SITE 14

Site Information

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Location:

Coordinates:

Rim Elevation (Earth):

Pipe Diameter:

ADWE:

Peak Measured Flow:

W Cecil Ave & N Ranch Ct

119.3215° W, 36.3409° N

319 feet

18 inches
0.570 mgd

0.983 mgd

| NVickieSt

County Center

Stewart Avp

Sewer Map

Street View . Plan View
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 14
Additional Site Photos

Effluent Pipe

Influent Pipe




SITE 14
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 0.572 MGal

Peak Daily Flow: 0.667 MGal

Total Period Rainfall: 1.95 inches

Flow (MGal)
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 14
Flow Summary: 11/28/2018 to 1/6/2019

Total Period Rainfall: 1.95 inches Avg Flow: 0.572 mgd Peak Flow: 0.983 mgd Min Flow: 0.155 mgd
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SITE 14

Average Dry Weather Flow Hydrographs

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information
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SITE 14
Site Capacity and Surcharge Summary

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 14
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 1.05 inches
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Storm Event I/l Analysis (Rain = 1.05 inches)
Capacity Inflow / Infiltration
Peak Flow: 0.83 mgd Peak I/I Rate: 0.17 mgd
PF: 1.46 Total I/1: 59,000 gallons

Peak Level: 10.01 in
d/D Ratio: 0.56
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 14
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 14

Weekly

Level, Velocity and Flow Hydrographs

12/3/2018 to 12/10/2018

Mon
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14.0
12.0
10.0

8.0
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2.0
0.0
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Tue Wed Thu Fri

Sat Sun

Avg Level: 8.72in. Peak Level: 10.66 in. Min Level: 5.93 in.

Avg Velocity: 1.00 fps  Peak Velocity: 1.36 fps

Min Velocity: 0.48 fps
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Total Weekly Rainfall: 0.14 inches
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0.20

0.00
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Avg Flow: 0.572 mgd
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Peak Flow: 0.945 mgd

12/7

12/8

Min Flow: 0.159 mgd
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SITE 14

Weekly Level, Velocity and Flow Hydrographs

12/10/2018 to 12/17/2018

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue
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Wed Thu
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SITE 14
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu
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Fri Sat Sun

Avg Level: 8.61in. Peak Level: 10.54in. M
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Flow Monit

SITE 14
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018

Appendix A
oring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu Fri

18.0

Sat

Sun

Avg Level: 8.65in. Peak Level: 10.51 in.  Min Level: 6.01 in.
16.0

14.0
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10.0
8.0 1
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Avg Velocity: 1.01 fps  Peak Velocity: 1.39 fps  Min Velocity: 0.49
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SITE 14
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu
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Fri Sat Sun
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0.0

Avg Level: 8.76 in. Peak Level: 10.91 in.  Min Level: 6.05 in.
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Avg Flow: 0.592 mgd Peak Flow: 0.983 mgd
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Min Flow: 0.168 mgd
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SITE 14
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

Mon Tue Wed Thu
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Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

City of Visalia
Sanitary Sewer Flow Monitoring
November 28, 2018 - January 06, 2019

Monitoring Site: Site 15

Location: 4425 W Ferguson Ave, w/o N Chinowth St

Data Summary Report
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15

Site Information

Location: 4425 W Ferguson Ave, w/o N
Chinowth St
Coordinates: 119.3361° W, 36.3491° N

Rim Elevation (Earth): 315 feet

Pipe Diameter: 28.5 inches

ADWE: 0.967 mgd

Peak Measured Flow: 1.728 mgd
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Additional Site Photos

Effluent Pipe
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SITE 15
Period Flow Summary: Daily Flow Totals

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Avg Period Flow: 0.941 MGal

Peak Daily Flow: 1.027 MGal

Total Period Rainfall: 1.95 inches

Flow (MGal)
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[ Realtime Weekend

[l Realtime Holiday

M Rainfall

==ADWF

1.200

1.000

0.800 -~

0.600

0.400 -~

0.200 +

0.000 +

11/26

R

11/28

11/30

12/2

12/4

12/6

12/8

12/10

12/12

12/14

12/16

12/18

12/20

12/22

12/24

12/26

12/28

12/30

1/1

IT- 0.0

105
110
1.5
- 2.0

r 2.5

r 3.0

Rainfall (in/day)

r 3.5

r 4.0

r 4.5

1/3
1/5

S VeA

r 5.0

| FM15-4



Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Flow Summary: 11/28/2018 to 1/6/2019

Flow (mgd)

Flow (mgd)
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Average Dry Weather Flow Hydrographs
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period

30 "‘rll - R B ™ T I ] wr 0.0
SRR Rk ol ERDIETNCITCT At S S ity iy il el Sl Sl St Rl il Sl Al dhl dhdd il il il il it i i et et ity sy e e s Rl 1 -1 02
+ 0.4
25 1
+ 0.6
_____________________ 75%d/D ..“08
20 + + 1.0
— +1.2 E
= +14 £
3 15 4 116 £
T
3 +1.8
10 + + 2.0
+ 22
1 24
54
PSRN S AAAAA S MAANAVAAAAA T 28
+ 2.8
0 ——tt—t—t—+—t——t—+—t——t—+—t——1 ——— 11—t 3.0
N [e)) i ™M LN ~N ()] — (e0] N [ (o)} i (22} LN ™~ (e)} i o < o
[a\] (oYl o o o o o — — i i i o o o o o (s2] o o o
~ ~ S~ S~ ~ S~ S~ ~ ~ S~ S~ S~ S~ S~ S~ S~ S~ S~ ~ ~ ~
— — N N (ql] N N (ql] (ql] N N N N N N (V] (V] (V] i — —
— — ~— ~— — ~— ~— — — ~— ~— ~— ~— ~— ~— ~— ~— ~— o o o
e T Pipe Diameter: 28.5 inches
Peak Measured Level: 5.53 inches
Peak d/D Ratio: 0.19

w8 VSA | FM15-7



SITE 15
I/l Summary: Event 1

Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 1.06 inches

2.5 Y . 0.0
ﬁ | T N ' [ o1
0.2
_ 20+ 0.3 _
ko) 0.4 =
0 ) 1 | 40 'REN 92 &£
e 15 + i i it R 8675 =
> S b B ULk BRgdaM os =
o 10 T ! B |- 09 £
s i a i . 10 ©
T | ' 1 1.1
0.5 4 1.2
1.3
1.4
°.o0 +-+—+—+—+—+—4+-—+—+-—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+t+t+t+++++—+++++++++ 15
MO OTANMNMTSLONNDOTIANMNTLOONMNNOOOTANNTTOONOOODOAdANMNTL O
QAU LLLLLLLLddddddddddQAIIIAININOORLRLLLR
L= h =S ES N NS e e Ko N oV alNe N oV N o o aVN o N oI o Vi o aVN ol o o Vi o i o N o Vi o Vi o X o Vi o U o NI e VIR o I B B e I I |
A A A A AT A A A A A A A A A A dAdAAdd A AAAAA OO O OO O
Event 1 Detail Graph
1.8
1.6 1
1.4
1.2
> -
o0 i N -
é 1.0 E
> | o
3 0.8 .g
[T
0.6 A o
0.4 4
0.2 4
00 aMA L A |
0 o o -
Q N Q N
i ~ ~ N
1 ~1 1 ~1
Storm Event I/l Analysis (Rain = 1.06 inches)
Capacity Inflow / Infiltration
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d/D Ratio: 0.19
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Weekly Level, Velocity and Flow Hydrographs
11/26/2018 to 12/3/2018

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 3.96 in. Peak Level: 5.39in. Min Level: 2.70 in. Lev
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Weekly Level, Velocity and Flow Hydrographs
12/3/2018 to 12/10/2018

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 3.95in. Peak Level: 5.53 in. Min Level: 2.62 in. Lev
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Weekly Level, Velocity and Flow Hydrographs
12/10/2018 to 12/17/2018

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Weekly Level, Velocity and Flow Hydrographs
12/17/2018 to 12/24/2018
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Appendix A

Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Weekly Level, Velocity and Flow Hydrographs
12/24/2018 to 12/31/2018
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Appendix A
Flow Monitoring Site Reports: Data, Graphs, Information

SITE 15
Weekly Level, Velocity and Flow Hydrographs
12/31/2018 to 1/7/2019

Mon Tue Wed Thu Fri Sat Sun
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Existing Sewer Service Area

Wastewater Flow

Developed Coefficients

Existing Wastewater Flow

Urban Growth Boundary (UGB)

Wastewater Flow

Total UDB Coefficients Wastewater Flow

Post UGB Development

Planning Area (Ultimate Buildout)

Wastewater Flow

Coefficients Wastewater Flow

Land Use Category
Residential

Land Use Code

(gr. acres) (gpd/gr. acres)

gpd

(gr. acres) (gpd/gr. acres) gpd

(gr. acres) (gpd/gr. acres) gpd

Residential Very Low Density RVLD 307 280 85,900 1,339 280 375,000 - - -
Residential Low Density RLD 10,700 470 5,029,000 15,509 470 7,289,300 - - -
Residential Medium Density RMD 788 1,000 788,000 1,552 1,000 1,551,600 - - -
Residential High Density RHD 267 1,700 454,400 538 1,700 913,900 - - -
Commercial/Industrial

Business Research Park BRP 61 450 27,300 148 450 66,800 - - -
Commercial Mixed Use cMU 820 750 614,700 1,135 750 851,300 - - -
Commercial Neighborhood CN 148 900 133,100 225 900 202,700 - - -
Commercial Regional CR 307 650 199,500 539 650 350,700 - - -
Commercial Service CcS 446 650 289,700 522 650 339,200 - - -
Industrial | 1,336 1,100 1,469,800 3,792 1,100 4,170,700 - - -
Light Industrial IL 226 600 135,300 392 600 235,300 - - -
Office ) 386 700 270,300 441 700 308,600 - - -
Other

Downtown Mixed Use DMU 215 850 183,000 218 850 185,000 - - -
Public/Institutional Pl 1,351 450 607,800 2,397 450 1,078,700 - - -
Parks/Recreation PR 844 o} o} 1,633 o o] - - -
Reserve R 1 o o} 11 o o - - -
Conservation C 604 o} o} 1,021 o] o] - - -
Agricultural A 0 0 0 281 0 0 - - >
Goshen - - 250,000 - - 500,000 - - -
Post UGB Buildout - - - - 18,153 520 9,439,600
Total Existing ADWF 18,805 10,537,800

Total UGB ADWF 31,693 18,418,800

Total Buildout ADWF - - - 49,846 27,858,400

Notes:

1. Study resumed planning methodology from 2005 Sewer Master Plan and included development beyond the UGB. The General Plan identied the area as the "Planning Area".

2. Flow coefficient for Planning Area assumes land development at 70% residential, 20% commercial, and 10% Open space.

3. The Planning Area located in the south was not considered in the develment of Ultimate Buildout Flows.
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Table D.1 Dry Weather Calibration Summary

=l eekend Overall AD

Pipe Av( Av( AV( AV( AV( Av( AV( AV( Av( Av( Av( AV( erce

ete Diame 0 elo Avg o) elo AV( o) elo AV( o) elo AV( o) elo Avg 0 elo Avg ea ed odeled o)

be gad eve gd eve % % evel (% gd e gd eve % % evel (¢ qd qd )
Site 1 36 3.41 2.73 11.4 3.483 2.65 11.9 2.1% -3.0% 3.6% 3.35 2.69 11.4 3.51 2.66 11.9 5.0% -1.2% 4.4% 3.39 3.49 2.9%
Site 2 21 0.06 0.28 6.5 0.065 0.36 6.9 7.4% 25.9% 6.4% 0.04 0.22 6.0 0.04 0.28 6.6 8.6% 26.4% 10.3% 0.05 0.06 7.6%
Site 3 48 2.13 1.91 9.2 2.138 1.91 9.3 0.5% 0.0% 0.3% 2.27 1.93 9.4 2.31 1.94 9.5 1.8% 0.1% 0.9% 2.17 2.19 0.9%
Site 4 36 5.72 3.42 14.0 5.592 3.46 13.7 -2.2% 1.3% -2.3% 5.76 3.40 14.0 5.69 3.46 13.8 -1.1% 1.8% -1.9% 5.73 5.62 -1.9%
Site 5 36 1.06 1.13 9.2 1.028 1.18 8.7 -2.7% 4.4% -4.9% 1.10 1.12 9.4 1.09 1.19 8.9 -0.7% 5.9% -4.6% 1.07 1.05 -2.1%
Site 6 33 1.23 1.76 7.7 1.292 1.82 7.8 5.1% 3.7% 1.4% 1.22 1.76 7.6 1.29 1.81 7.8 5.6% 2.7% 2.5% 1.23 1.29 5.3%
Site 7 30 3.87 3.21 12.0 3.772 3.22 11.8 -2.6% 0.4% -2.1% 3.91 3.21 12.0 3.77 3.20 11.7 -3.6% -0.4% -2.5% 3.89 3.77 -2.9%
Site 8 24 0.63 1.70 5.6 0.644 1.83 5.4 2.8% 7.9% -2.5% 0.67 1.73 5.7 0.69 1.86 5.6 3.8% 7.7% -1.8% 0.64 0.66 3.1%
Site 9 27 1.61 2.07 9.1 1.698 2.12 9.4 5.7% 2.1% 3.5% 1.73 2.11 9.3 1.80 2.14 9.6 4.2% 1.2% 3.5% 1.64 1.73 5.3%
Site 10 27 0.71 1.72 5.7 0.730 1.76 5.8 3.1% N/A N/A 0.76 1.75 5.8 0.78 1.78 5.9 2.8% N/A N/A 0.72 0.74 3.0%
Site 11 42 1.40 1.45 8.8 1.441 1.44 9.0 3.0% -0.9% 3.0% 1.37 1.46 8.6 1.43 1.43 9.0 3.8% -1.6% 4.2% 1.39 1.44 3.2%
Site 12 28 0.84 1.16 8.4 0.888 1.26 8.4 5.8% 8.8% 0.5% 0.87 1.14 8.6 0.93 1.27 8.6 6.9% 11.9% -0.6% 0.85 0.90 6.1%
Site 13 18 0.14 0.70 3.9 0.132 0.68 4.0 -2.2% -4.0% 1.6% 0.15 0.73 4.1 0.15 0.70 4.1 -2.6% -3.8% 1.4% 0.14 0.14 -2.3%
Site 14 18 0.57 1.01 8.6 0.604 1.05 8.9 6.1% 3.3% 3.4% 0.57 1.01 8.6 0.61 1.05 8.9 6.2% 3.9% 3.2% 0.57 0.60 6.1%
Site 15 28.5 0.95 3.96 3.9 0.991 2.70 5.1 £4.1% -31.9% | 31.8% 1.00 3.98 3.9 1.04 2.73 5.2 3.9% -31.4% 32.8% 0.97 1.01 £4.0%

Notes:

(1) Source: Temporary Flow Monitoring Program (V&A Consulting Engineers) and City of Visalia.

(2) Average flows are calculated from flow monitoring data and metered flow provided by the City. Maximum flow values are hourly peaks.
(3) Percent Difference = (Modeled - Measured)/Measured*100.
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Flow Monitoring Site Site 2, Dry Weather Flow Calibration
Location: Valley Oaks Golf Course
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Flow Calibration

Flow Monitoring Site Site 3, Dry Weather Flow Calibration 5.0
Location: W Walnut Ave w/o Rd 92
Pipeline Diameter: 48"

City Manhole ID: 1371
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Flow Calibration
Flow Monitoring Site Site 4, Dry Weather Flow Calibration 8.0
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Flow Monitoring Site Site 5, Dry Weather Flow Calibration
Location: 3498 Akers St nfo W Caldwell Ave
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City Manhole ID: 2888
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2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A. 0.0 I

o
)

L e e e L e e
3. Percent Error = (Modeled - Measured) /Measured x 100 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
4. ADWF = (5xWeekday Average + 2xWeekend Average)/7 Hour Hour
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Monitoring Site Site 7, Dry Weather Flow Calibration
Location: S Akers St nfo W Cambridge Ave

Pipeline Diameter: 30"

City Manhole ID: 1038

Model Pipe ID: 520

Flow Meter

Plan View

Street View
Model Calibration Summary
Measured Data"

Peak Avg.

Flow®  Level

(mgd) (in)

Percent Error?

Peak Avg.
Flow Level
(%) (%)

Modeled Data
Peak Avg.
Flow®  Level
(mgd) (in)

Avg. Vel. Avg. Vel.

(ft/s) (ft/s) (%)

Summary
Weekday
Weekend
ADWF*

-2.1%
-2.5%
-2.2%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.

3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5 kd

Average + \d Average)]
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00 1\ \ \ \ \ \/
E v Vv Vv \'4 174 \/
8.0
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Days Modeled Level
e Measured Level
Weekday Diurnal Pattern Weekend Diurnal Pattern
1.4 1.6
1.2 1.4
2
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= 8 510
= 0. =
s 208 ' |
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ol LT
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Monitoring Site Site 8, Dry Weather Flow Calibration
Location: S Akers St s/o W Cambridge Ave

Pipeline Diameter: 24"

City Manhole ID: 1021

Model Pipe ID: 921

Flow Meter

24" RCP ﬁ

satellite Map

str;et View
Model Calibration Summary
Measured Data"
Peak Avg.
Flow®  Level
(mgd)

-
Plan View

Percent Error?
Peak Avg.
Flow Level
(ft/s) (%) (%) (%)

Modeled Data
Peak Avg.
Flow®  Level
(mgd)

Avg. Vel. Avg. Vel. Avg. Vel.

(ft/s)

Summary
Weekday
Weekend
ADWF*

Notes:
1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5 kd

Average + \d Average)]
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Calibration

Flow Monitoring Site Site 9, Dry Weather Flow Calibration 39
Location: W Walnut Ave & S San Joaquin Dr %:5 o
Pipeline Diameter: 27" 2.4 /AN r
i 522 I\ |
City Manhole ID: 1156 gig 1
Model Pipe ID: 138 . ii 1 \—/ \—/ \—/ 1/ ¥ 1
3 1.
Flow Monitor Location w12 ‘\/’l \\\\ql \\\v’l \\\v’l ‘\\\4’ \{\ " ‘{\ ,’
T ke e =2 I\J \J \J \J \J \7 \7
l 3 ; 8" PVC 0.6 ~
[ e 0.4
i i . K77 Mon Tues Wed Thurs Fri Sat Sun
| y Days = Modeled Flow
27" RCP e Measured Flow
Velocity Calibration
3.0
2.8
27" RCP 2.6
9 2. o
Flow Meter é 2"; o P o F 17
S22\ 7~ 7~ A . i
Flow Sketch Sis 1M \\ 4 A\ 4 \ 4 \Y 4 \V | \
216 1\ \/ \/ \/ \J / \/
3 A\ 4 A\ 4 A\ 4 v - AV4 A4
14
1.2
1.0
Mon Tues Wed Thurs Fri Sat Sun
Days == Modeled Velocity
e Veasured Velocity
Level Calibration
12.0
1.0 AN AN
100 I~/
Ao T W o W A W A WY > W et W /
Street View Plan View S 8o \ /J \ 7/ \ / \/ \ / ! Ji
Model Calibration Summary 3 7.0 V \::’ \\J \:,1 v V V
Measured Data® Modeled Data Percent Error? 6.0
Peak Avg. b Peak Avg. . Peak Avg.
) Avg. Vel. R Avg. Vel. Avg. Vel. 50
Flow®  Level "V9'Y€ Flow®  Level "V9'Y€ Flow  Level ~V9'V¢ 40
(mgd) (in) (ft/s) (mgd) (ft/s) (%) (%) (%) Mon Tues Wed Thurs Fri Sat Sun
Days Modeled Level
e Measured Level
Weekday Diurnal Pattern Weekend Diurnal Pattern
1.4 1.6
1.2 1.4
5 10 P 1.2
Summary £ 08 S0
Weekday 2 208 |
Weekend =06 = 6 [ | I
ADWF® 3 3 | |
T o4 T,
Notes: 4 I I
1. Source: V&A Temporary Flow Monitoring Program 0.2 0.2
2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A. 0.0 0.0 I I
3. Percent Error = (Modeled - Measured) /Measured x 100 o 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
4. ADWF = (5xWeekday Average + 2xWeekend Average)/7 Hour Hour
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Monitoring Site Site 10, Dry Weather Flow Calibration
Location: W Caldwell Ave & Rd 100

Pipeline Diameter: 27"

City Manhole ID: 2953

Model Pipe ID: 17

Flow Monitor Location

e

Flow Meter

10" RCP

Flow Sketch

Strest View Plan View

Model Calibration Summary
Measured Data® Modeled Data

Peak Avg. Avg. Peak Avg.
(2) V9 Avg. Vel. @ k9

Percent Error?
Peak Avg.
Flow Level Flow Leve
(mgd) (%) (%)

Flow Level
(mgd) i (ft/s)

Summary
Weekday
Weekend
ADWF*

Notes:
1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5 kd

Average + \d Average)]
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Calibration

Flow Monitoring Site Site 11, Dry Weather Flow Calibration 2.5
Location: W Mineral King Ave, w/o S Woodland Dr
2.0
Pipeline Diameter: 42" .
City Manhole ID: PS2 -éwls 1
Model Pipe ID: 651 3, o \ I I I
e |V \% \4 \4 \4 A4 \/
0.5
0.0
Mon Tues Wed Thurs Fri Sat Sun
Days == Modeled Flow
e Measured Flow
Velocity Calibration
2.0
1.9
1.8
Flow Meter g 1.7
£ 1.6
311' PN P NN P NN
Flow Sketch ] 1'2 ] TV V\ ] I\ ) A’ AU [ \ 7 v
s N \V/ \V/ V/ \V/i ATy
EBAV/ \VJ v/ \V \V \V/ A\V/
. \J \/ \/ \/ \/ \J
1.1
1.0
Mon Tues Wed Thurs Fri Sat Sun
Days eV 0deled Velocity
e Measured Velocity
Level Calibration
13.0
12.0
11.0
100 A A A A A Pac A
< Yy
Street View Plan View = 9.0 lr l, l’ lr l, II ll
o
Model Calibration Summar z 80
% - - LRSSV | \V/ | \V/| \V/ | \V/J \V | \/
Measured Data Modeled Data Percent Error bo \/ \/ \/ \/ \/ \7/ \"“/
Peak Avg. Avg. Peak Avg. Avg. Peak Avg. : e e e e ~
(2 Avg. Vel. @) 5 5.0
Flow' Level Flow™ Leve Flow Leve 4.0
(mgd) (ft/s) (mgd) (in) (%) (%) Mon Tues Wed Thurs Fri Sat Sun
Days Modeled Level
e Measured Level
Weekday Diurnal Pattern Weekend Diurnal Pattern
1.4 1.6
1.2 1.4
2
g0 EN
Summary 2 08 1 g0
Weekday 2 I 308
Weekend Zz o6 <
) 5 I 5 0.6
ADWF 2, 2 | |
Notes: 4 I 0.4 I I
1. Source: V&A Temporary Flow Monitoring Program 0.2 0.2
2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A. 0.0 I 0.0 I
3. Percent Error = (Modeled - Measured) /Measured x 100 0 2 4 6 8 10 12 14 16 18 20 22 o 2 4 6 8 10 12 14 16 18 20 22
4. ADWF = (5 kday Average + kend ge)/ Hour Hour
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Monitoring Site Site 12, Dry Weather Flow Calibration
Location: E Walnut Ave & S Church St

Pipeline Diameter: 28"

City Manhole ID: 1407

Model Pipe ID: 191

Flow Meter

W
Satellite Map Flow Sketch

Strest View
Model Calibration Summary

Plan View

Measured Data® Modeled Data Percent Error?
Peak Avg. Peak Avg. Peak Avg.
@ Level Flow®® Leve! Flow Leve

(mgd) (%) (%)

Avg.
Flow
(mgd)

Avg. Vel.
Flow g

(mgd) (ft/s)

Summary
Weekday
Weekend
ADWF*

0.5%
-0.6%
0.2%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.

3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5 kd

Average + \d Average)]
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Calibration

Flow Monitoring Site Site 13, Dry Weather Flow Calibration 0.3
Location: Houston Ave & N County Center St
Pipeline Diameter: 18" —oa A A A A MNre
City Manhole ID: 2766 'éa v “
Model Pipe ID: 883 3
201
0.0
Mon Tues Wed Thurs Fri Sat Sun
Days e Modeled Flow
= Measured Flow
Velocity Calibration
1.4
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Street View
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3.0
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Flow®  Level g- Vel Flow®  Level Flow Leve : 2.0
(mgd) (in) (ft/s) (mgd) (in) (%) (%) Mon Tues Wed Thurs Fri Sat Sun
Days Modeled Level
== Measured Level
Weekday Diurnal Pattern Weekend Diurnal Pattern
1.8 1.8
1.6 1.6
14 1.4
212 W
Summary 2 u £
ER S 1.0 5
Weekday - . X ] 1.6% E I 2 I
Weekend - . . . 1.4% ro8 I < o8 I
5 5
ADWF® g ! ! 1.5% 206 I 206 |
Notes: 0.4 0.4
1. Source: V&A Temporary Flow Monitoring Program 0.2 l I 0.2 I
2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A. I I
0.0 LN S B S S S B S B B s B B B 0.0 TTTTTT T T T

3. Percent Error = (Modeled - Measured) /Measured x 100

o 2 4 6 8 10 12 14 16 18 20 22 o 2 4 6 8 10 12 14 16 18 20 22
4. ADWF = (g kday Average + kend ge)/ Hour Hour
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Monitoring Site Site 14, Dry Weather Flow Calibration
Location: W Cecil Ave & N Ranch Ct

Pipeline Diameter: 18"

City Manhole ID: 7699

Model Pipe ID: 816

Flow Meter

Street View
Model Calibration Summary

Measured Data® Modeled Data
Peak b . Peak Avg. Avg. Peak
g 2 V9 Avg. Vel. =a
Flow Leve Flow

(mgd) (in) (ft/s) (%)

Summary
Weekday
Weekend
ADWF*

Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5 kday Average + kend ge)/
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VISALIA SEWER/STORM MPs AND FINANCIAL NEXUS STUDY | DWF CALIBRATION | CITY OF VISALIA

Flow Monitoring Site Site 15, Dry Weather Flow Calibration
Location: 4425 W Ferguson Ave, w/o N Chinowth St

Pipeline Diameter: 28.5"

City Manhole ID: 6447

Model Pipe ID: 1240

Plastic

Flow Meter

Flow Sketch

Street View

Model Calibration Summary
Measured Data® Modeled Data

Peak Avg. Peak Avg.

Flow®  Level Flow®  Level

(mgd) (in)

Plan View

Percent Error?
Peak Avg.
Flow Leve
(ft/s) (%) (%)

Avg. Vel. Avg. Vel.

(ft/s)

Summary

Weekday
Weekend
ADWF®

Notes:

31.8%
32.8%
32.1%

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5 kd

Average + \d Average)]
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 1 Wet Weather Calibration
Location: End of Drive 85

Pipeline diameter: 36"

City Manhole ID: 3807

Model Pipe ID: 1018

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 2 Wet Weather Calibration
Location: Valley Oaks Golf Course

Pipeline diameter: 21"
City Manhole ID: 1525
Model Pipe ID: 966

Silt Level at Site: 4.0™"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow (mgd)

Velocity (ft/s)

Level (inches)

Model Pipe ID: 250

Silt Level at Site: none"

Flow Monitoring Site Site 3 Wet Weather Calibration
Location: W Walnut Ave w/o Rd 92
Pipeline diameter: 48"
City Manhole ID: 1371

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 4 Wet Weather Calibration
Location: W Walnut Ave & S Savannah St

Pipeline diameter: 36"

City Manhole ID: 1529

Model Pipe ID: 1194

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow (mgd)

Velocity (ft/s)

Level (inches)

« carslia

Model Pipe ID: 10
Silt Level at Site: none"

Flow Monitoring Site Site 5 Wet Weather Calibration
Location: 3498 Akers St nfo W Caldwell Ave

Pipeline diameter: 36"
City Manhole ID: 2888

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 6 Wet Weather Calibration
Location: S Noyes St & W Laurel Ave

Pipeline diameter: 33"

City Manhole ID: 102

Model Pipe ID: 370

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 7 Wet Weather Calibration
Location: S Akers St nfo W Cambridge Ave

Pipeline diameter: 30"

City Manhole ID: 1038

Model Pipe ID: 520

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Pipeline diameter: 24"
City Manhole ID: 1021
Model Pipe ID: 921

Silt Level at Site: none"

Flow Monitoring Site Site 8 Wet Weather Calibration
Location: S Akers St sfo W Cambridge Ave

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 9 Wet Weather Calibration
Location: W Walnut Ave & S San Joaquin Dr

Pipeline diameter: 27"

City Manhole ID: 1156

Model Pipe ID: 138

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 10 Wet Weather Calibration
Location: W Caldwell Ave & Rd 100

Pipeline diameter: 27"

City Manhole ID: 2953

Model Pipe ID: 17

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 11 Wet Weather Calibration
Location: W Mineral King Ave, w/o S Woodland Dr
Pipeline diameter: 42"

City Manhole ID: 2647

Model Pipe ID: 550

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 12 Wet Weather Calibration
Location: E Walnut Ave & S Church St

Pipeline diameter: 28"

City Manhole ID: 1407

Model Pipe ID: 191

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 13 Wet Weather Calibration
Location: Houston Ave & N County Center St
Pipeline diameter: 18"

City Manhole ID: 2766

Model Pipe ID: 883

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 14 Wet Weather Calibration
Location: W Cecil Ave & N Ranch Ct

Pipeline diameter: 18"
City Manhole ID: 7699
Model Pipe ID: 816

Silt Level at Site: none"

Flow Calibration
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SANITARY SEWER SYSTEM MASTER PLAN | CITY OF VISALIA

Flow Monitoring Site Site 15 Wet Weather Calibration
Location: 4425 W Ferguson Ave, w/o N Chinowth St
Pipeline diameter: 28.5"

City Manhole ID: 6447

Model Pipe ID: 1240

Silt Level at Site: none"

Flow Calibration
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-0A | 'i m———rf
L a2 - =
Project Name: North Ranch St./Visalia Country Club o i TS Rerguson Ave E"‘-uﬁg-—
System Type: Sanitary Sewer Collection System g e WGesEG .
T o st M4in S
. . - y : Hwygide W © enoBAw ]
Project Description: o . 1 [ il
n T
This project will replace approximately 3,600 feet of 18-inch diameter pipeline in North Ranch Street A 5 ;‘b-ﬂ: P R -
©
and through the Visalia Country Club with a new 24-inch sewer, extending from West Mineral King l&e?é‘?’" GyeCaldwell Ave -r'“': = *
Avenue to West Goshen Avenue. This project is needed to mitigate existing capacity deficiencies ",A'v%'ﬁ'z'l — =
associated with historical peak discharge rates associated with the milk processing plant upstream of E_ '!64
. . 2
this sewer main. o

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main 18 24 Replace 3,400 $ 670 $ 2,278,000 $ 2,961,000 $ 3,776,000 2026
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.
(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

(4) The CIP costs for this project are considered atypical due to bypass pumping requirements and challenging crossings, and were estimated saprately from the master plan unit costs.

Project Cost Allocation: Project Detail:
Reimbursement Category Percent Cost ($) _/\I W Sady a6 & S=cmm Legend
Existing Users 100% $ 3,776,000 we J 2 Existing lift station
‘©
FUtU re UserS 0% $ - iz =<r n‘:_: e Capacity Improvement
0, g [a\ ] 4 e Modeled Sewer Main
Total 100% $ 3,776,000 2 Borderlinkst LS [t z\
@ o. ) = ) Parcels
O e, 5 5 W GreenAcres Dr él O
Notes on Cost Estimation: UMt Creek Dr g f W sy, = f 2
Project will address existing capacity deficiencies, therefore o-percent _ Mill Creek &IC3 WiMain 5; o
. H (7] Main St LS o W BurrelAve
of cost is assigned to future users. ¢ ain L o JLMinenl King ave 3 A
= W Noble Ave ‘8- -
) lles
a E W Kaweaﬁr o] 0.225 0.45
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-0B I g
Project Name: West Goshen Avenue Pipeline Replacement Q i I W Rerguson Ave h:_.'- o
'-I-.
System Type: Sanitary Sewer Collection System 3 ?‘F W GDShenA”e .ﬁ
= “,?f Hwyg1ps N Mpn St E Nobi® Ale

Project Description: 2 % $~P| e

n T
This project will replace approximately 3,200 feet of 12-inch diameter pipeline in West Goshen Avenue A 5 ;‘b-ﬂ: 2 R -

©

with an 18-inch sewer, extending from the Visalia Country Club to ~400' east of North Leslie Street. l&'ﬁ?ﬂa@" .VM‘CaldwellAve - ..Jﬂ‘i *
This project is needed to mitigate existing capacity deficiencies associated with historical peak ",A-Ve "5, d'“-' sf =

discharge rates associated with the milk processing plant upstream of this sewer main.

Avﬁf2'64

Project Details:

Baseline Estimated Capital
Existing | Proposed [ Construction | Construction | Improvement
Diameter | Diameter |Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main 12 18 Replace 3,200 $ 471 $ 1,508,000 $ 1,960,000 $ 2,500,000 2026
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.
(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

(4) The CIP costs for this project are considered atypical due to bypass pumping requirements and challenging crossings, and were estimated saprately from the master plan unit costs.

Project Cost Allocation: Project Detail:
Reimbursement Category Percent Cost (%) W.Sady Ave a __,_l Legend
Existing Users 100%  $ 2,500,000 WGoshey s ! s = 3 = Existing lft station
FUtUre Users 0% $ - = GM"OB 18" &gﬂ § e Capacity Improvement
Total 100%  $ 2,500,000 & ST = | — Modeled Sewer Main
! ! Borderlinkst LS IZ< = W]Murray Ave
OI %) == Parcels
W Hydeme 5 “é W GreenAcres Dr %
Notes on Cost Estimation: il Creek DF g g’ WSl %l sty Wenterave
. . e . . . . - 0, &
Project will address exsiting capacity deficiencies, therefore o-percent Mill Creek &C2) W Main St ” =
of cost is assigned to future users. Main St LS : ) W Burrel Ave Z
Mineral King Ave (= A
W Noble Ave HWwy=198 S
o Miles
___—/_I_\I w Kaweaﬁl Ave s 0 0.225 0.45
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Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-1 1 | rv_.,.-...__,,ig 3
Project Name: North American Street o i I G Rerguson Ave 'D‘?-...-‘;E__
System Type: Sanitary Sewer Collection System 3 .:f%r - G_"S:e”“e _ 'ﬁ.

_ o e PR D hwgros WMIS e A
Project Description: @ ‘i‘lﬂ L
This project will replace approximately 7,500 feet of 36-inch diameter pipeline in American Street, Eas :._f= R " E
extending from Ferguson Avenue to Camp Drive. Under ultimate peak flow conditions the 36-inch l&eézﬂ‘@'}qf\fg‘c:aldwelmv% - ___Iﬂwj *
pipeline surcharges and exceeds the maximum d/D criteria. To mitigate the capacity deficiency, it is ",'A'v%'ﬁ'z'l. d'“-: of D

] 1

recommended that the existing pipeline be replaced with a 42-inch diameter pipeline.

A'fﬁfﬁﬁz@

Project Details:
Baseline Estimated Capital

Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main 36 42 Replace 7,500 $ 705 $ 5,288,000 $ 6,874000 $ 8765000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Categor Percent ﬁ—l- Legend
- gory - ($) g N
Existing Users 0% $ = § /@O’_ g ' BhalAve B coracity Retatea Lift station
0, oL r
Future Users 100% $ 8,765,000 ® = W Elowin Ct | B oncoine Life stations
Total 100% $ 8,765,000 Ave 04

y
P
E;r Existing lift station
[ =,
©

Ave = O & Capacity Project
Notes on Cost Estimation: . T U; = = Existing Sewer Main
© @ -
Project will address future capacity deficiencies, therefore 100-percent = S"' K - IEXD urban Growth Boundary
. . Ave 298 Y owley Ave ; © Parcels
of cost is assigned to future users.
Hwy 198 Feet

g

g

ns

;
Rd 86
o

2,500 5,000
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-2 i'-"l' _.H_,,._.h__,,ig 3
L ] =
Project Name: Frontage Road o i LT L Rerguson Ave D’?-..'- ¢
'-I-
System Type: Sanitary Sewer Collection System 3 .:f%r R
§ e W Main St - L1
. — Hwyg198 E Nobie Ave
Project Description: @ ‘o] e
L] L] 5}
This project will replace approximately 6,200 feet of 36-inch diameter pipeline along an unimproved e R - T
. T ) ) : 1 4= ;7
area and in Frontage Road. The existing pipeline parallels Highway g9 and is west of the Airport. The yAve 2808 “us TVM‘CaIdweIIAve' JR &
project extends from downstream of the Airport Lift Station to Walnut Avenue. Under ultimate peak bonr d'“-= = =
flow conditions the 36-inch pipeline surcharges and exceeds the maximum d/D criteria. To mitigate L&f}ﬁ
Avepz64

the capacity deficiency, it is recommended that the existing pipeline be replaced with a 42-inch
diameter pipeline.

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main 36 42 Replace 6,200 $ 705 $ 4,371,000 $ 5,682,000 $ 7,245000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ - .!‘ B cooocity Retated it station
Future Users 100%  $ 7,245,000 LI ———
Total 100%  $ 7,245,000 Existing lft station

-Treatment Facility

Notes on Cost Estimation: @ Capacity Project

@ Growth Related Pipeline

Project will address future capacity deficiencies, therefore 100-percent N —— Existing Sewer Main
. . %
of cost is assigned to future users. %y ﬁl
<
Ave 288 - S Feet
I £y et () 1,500 3,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-3 I 'i _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Walnut Trunk Bypass N . ol Gerguson Ave r??..,'-‘;ﬁ__

I
[~
z W Goshen Ave

System Type: Sanitary Sewer Collection System % % iy _ 'ﬁ

. . - ‘l?! & i Huyggios W MANSt ENobBAw"]
Project Description: ® ., .'i'l'"! [
This project includes the installation of a 24-inch diameter pipeline extending from the Walnut Lovers % e N T e - E
Lane Trunk to the Walnut Outfall Trunk. The overflow is recommended to alleviate surcharging within |ﬂ'2.2 0:‘9-} -?VM‘CaIdweIIAve ..Jﬂ‘i *
the 42-inch pipeline crossing Highway 99 and minimize the backwater effect occurring upstream. The WesA, o L =
Walnut Outfall Trunk has capacity to allow for overflow from the parallel trunk. 1

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 24 Diversion 100 $ 435 $ 44,000 $ 57,000 $ 73,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ = \ i
Future Users 100% $ 73,000 ‘ S
Total 100% $ 73,000 “-“ =
\
Notes on Cost Estimation: z .\
Project will address future capacity deficiencies, therefore 100-percent @ ‘ Y
of cost is assigned to future users. L % A
\ 2
-‘= o] 50 1[?!‘:'_F}veet

« carnlin



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-6 I rv_.,.-...__,,ig 3
Project Name: American Street Trunk Extension "Iy Rerguson Ave iy o
System Type: Sanitary Sewer Collection System - Bl i
& OF FE ygtos W Man St ENot®Ave |
Project Description: @ 'l" | 5 e,
This project consists of 5,200 feet of 30-inch diameter pipeline in American Street. The project E.._.:\%_ :._f= R " E
extends from Avenue 320 to Riggin Avenue. The pipeline is sized to convey projected flows from l&eézﬂ‘%'}qf\fg‘c:aldwelmv% _.r___lﬂ-j *
Ultimate Buildout. ",A'v?ﬁ?'l..d:'-b' &
]

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital

Existing Proposed Construction | Construction | Improvement

Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 30 New 5,200 $ 520 $ 2,704,000 $ 3,515000 $ 4,482,000 2028
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) - Slenly Legend
- WWGM-18A 24 WWLs-4 WWGM-17 12"
EXlStlng Users o% $ = WWFM-4 21" . Future Expansion
FUtU re Users 100% $ 4,482’000 == Growth Related Force Main
:=C> @ Growth Related Pipeline
Total 100% $ 4,482,000 ™ 5 w— Existing Sewer Main
[{=}
o ; ©
Notes on Cost Estimation: = z
Project will address future growth, therefore 100-percent of cost is =
assigned to future users. A
R Ave 312 W Riggin A .
r ve Iiggin Ave [ ee—— 0
- b 4 —--"— == o 1,500 3,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Ave 27

Project Number: WWGM-7
Project Name: North Shirk Trunk Extension
System Type: Sanitary Sewer Collection System S . H_ _

) . E "?’ &5 Hwygros WMATSE o e At
Project Description: © > -! " s
This project will extend the Shirk Trunk to the northern UGB Tier 2 boundary. The project is Fimmmnds pag® W WaNNERG -
recommended under buildout of the UGB tier 2 and consists of 2,600 feet of 42-inch diameter pipeline lﬁg_zg‘;%-}-?vg‘cmdwemm ..Jﬂ‘i *
in Shirk Avenue. The pipeline is sized to convey projected flows from Ultimate Buildout. This project "."""21.. ::..—:1-' =

] 1

will potentially be installed and is kept for reimbursement purposes.

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 42 New 2,600 $ 705 $ 1,833,000 $ 2,383,000 $ 3,038,000 2031-2035
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend
EXiSting Users 0% $ _ e Ongoing Pipeline Project
g e Growth Related Pipeline
Future Users 100% $ 3,038,000 b —— Existing Sewer Main
Total 100% $ 3,038,000 B
by
=
Notes on Cost Estimation: §
Project will address future growth, therefore 100-percent of cost is
assigned to future users. CP0398  Ave 312 W Riggin Ave ﬁl
& W Lark Ave £
S . [ eee—— 0
=} Oriole Sl Ojiole Ave _ 0 1,000 2,000

« carnlin



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-8 1 1 .-.H—-l'—'!._.nwr 3
Project Name: South Lovers Lane Main g i i Y gl Gerguson Ave n:..,,'- &
'-I-
System Type: Sanitary Sewer Collection System 3 -?A' iSSP S
. . 2 ‘l. Huyg1os N e E NObIeAve |
Project Description: @ . »
. . . . . . S b ‘e d H W Walnut Ave : o
This project will connect a 12-inch to the 15-inch diameter pipeline in Caldwell across the Lovers Lane rPp—— X — -
©
intersection and provide an alignment to the north along Lovers Lane. A preliminary analysis shows l&'ﬁ.’@a@" -VM‘CaldWEIIAve _.r_ﬁ *
the pipeline has depth to cross the waterway and maintain spacing. ",A.Ve "5, d'“-'.-

Avﬁfgﬁﬁl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 5000 $ 285 $ 1,425000 $ 1,853,000 $ 2,362,000  2031-2035
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
—] [
Reimbursement Category Cost ($) ' E K Ave 5 Legend
EXlStlng Users 0% 2 e Ongoing Pipeline Project
@ Growth Related Pipeline
Future Users 100% $ 2,362,000 —— Existing Sewer Main
Total 100%  $ 2,362,000 [ELaVidg ad

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is

) I ECaldwellive O S 250
assigned to future users. CP8268 A

[ e—— 04
o] 1,000 2,000

Rd 140
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-g i' 'i _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Visalia Parkway Trunk Extension o i LI W Rerguson Ave r?é_.'- Z
‘-I-
System Type: Sanitary Sewer Collection System y O Wosseas
T - W Main S¢ -
. . - y i Hwyg198 E Nobi® Ave
Project Description: @ . 1 e
n T
This project consists of 5,300 feet of 24-inch diameter pipeline south of Caldwell Avenue. The project E..-.ﬁa@;‘b_f_': 2 R -
extends from Road 148 to Lovers Lane. The pipeline is sized to convey projected flows from Ultimate l&'ﬁ.’@a@" GyeCaldwell Ave = -l""% -
Buildout. v 3

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 24 New 5300 $ 435 $ 2,306,000 $ 2,998,000 $ 3,822,000 2036-2040
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ - N Septic Related Lift Station
Future Users 100%  $ 3,822,000 §. == Growth Related Pipeline
Total 100%  $ 3,822,000 ]
3 H S
Notes on Cost Estimation: e WWOM-9; 24" &
Project will address future growth, therefore 100-percent of cost is OSC?rAve
assigned to future users. Private V\Eater Rd A

Feet
(o] 1,000 2,000

« carnlin



Sanitary Sewer System Master Plan | City of Visalia

;-

Project Number: WWGM-10 1 i :_.H_,,._.h__,,ig ::
Project Name: North Shirk Trunk Extension o i T Rerguson Ave n’?..,'- 2
‘-I-
System Type: Sanitary Sewer Collection System 3 .:f%r WiGosha s
-— ;
€ & hwygros WMAISE AR

Project Description: @ 'l" . 1 e

] T
This project will extend the Shirk Trunk North to Avenue 320. The project is recommended under A 5 '1 _: R - T

Lo}
buildout of the UGB Tier 3 and consists of 2,700 feet of 42-inch diameter pipeline in Shirk Street. The l&'ﬁ.’@a@" TVM‘CaIdweIIAve' _.r___lﬂ-j -
pipeline is sized to convey projected flows from Ultimate Buildout. henAL, d'.:'-=.- =
n

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 42 New 2,700 $ 705 $ 1,004,000 $ 2,475000 $ 3,156,000 2036-2040
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
|
Existing Users 0% $ _ S ——— YT 178} O AEL LS L . Growth Related Pipeline
Future Users 100% $ 3,156,000 L Urbar: Growth Boundary
Total 100%  $ 3,156,000 e

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

Feet

1,000 2,000

!d 92 WWGM-10 42"
[=]

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-11A I 'i TR ::
Project Name: Avenue 320 Trunk o i bk | Rerguson Ave ‘E.,'- 2
. . -
System Type: Sanitary Sewer Collection System 3 .:f%r R
-— ;
@ s & Hwyg198 b B ENoB A §
Project Description: ® 'l‘ . 1 e
L] L] 5}
This project consists of 10,500 feet of 30-inch diameter pipeline in Avenue 320. The project extends E..-.ﬁa@;‘b_f_': 2 R -
o
from N. Demaree Road to Road 92. l&'ﬁ?ﬂa@" Sy Caldwell Ave _“I-I" 2
Mz ;-'-ﬂ‘r &
|

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 30 New 10,500 $ 520 $ 5,460,000 $ 7,098,000 $ 9,050,000 2036-2040
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) e & . Legend
el =
EXiSting Users 0% $ - g 2- ; @ Growth Related Pipeline
FUtUre Users 100% $ 050,000 = = b= = Existing Sewer Main
9,059, g Q g L2272 Urban Growth Boundary
TOta| 100% $ 9[0501000 § g g.-"' Parcels
5 Ave,320 WWGMZI1A 30"
--—.q 5
Notes on Cost Estimation: 2 =
. . . =} e
Project will address future growth, therefore 100-percent of cost is 5 = -
=)
. o i g
assigned to future users. % W Riverway Avgtéiel ! I%‘& A
(o) ] ) L
% E % [ ——— 0
Iﬂ: I ] 2,000 4,000
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-11B i' 'i o __,,'ig 3
L a2 - =
Project Name: Avenue 320 Trunk g i T | Rergfson Ave r??..,'- z
'-I_.
System Type: Sanitary Sewer Collection System 3 % W G_"S:‘*”A“e
= u@! =9 W Main St .
2 Hwyg198 ENobi® Ave
Project Description: ® 'l‘ . 1 ._--'@
L] L] 5}
This project consists of 5,200 feet of 27-inch diameter in 320 Avenue. The project extends west of the A 5 ;‘b-ﬂ: 2 R -
©
St. Johns River to Road 108. l&'ﬁ?ﬂa@" WSaldwell Ave -r'“': g <
=]
",'A've y W ¢|"-'.' @
Avﬁfgﬁﬁl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 27 New 5,200 $ 475 $ 2,470,000 $ 3,211,000 $ 4,094,000  2036-2040
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) & %l Legend
0 ~.. LL (&) .
EX|5t|ng USEI’S (o] A) “mun 2\' ==  Growth Related Force Main
Lo ey, . > ipeli
FUthe UserS 100% $ 4,094’000 g -.-----..__._. F - \.__._‘..—“—-.-. 0\ @ Growth Related Pipeline
e i P = Existing Sewer Main
TOtal 100% $ 4[0941000 g . o 222 urban Growth Boundary
Ave 3 WWGM-11B 27" I..__: Parcels
Notes on Cost Estimation: <
Project will address future growth, therefore 100-percent of cost is &
assigned to future users. ﬁl
. — 0
W Pratt Ave 0 1,000 2,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-12 11 - ::
Project Name: North Akers Main o i . Rerguson Ave ‘E.,'- 2
‘-I-.
System Type: Sanitary Sewer Collection System y O Wosseas
= * Ay, ;
_ . « ". 5 Hwyggros WM onB A% §
Project Description: @ N 1 e,
L] L] 5}
This project consists of 4,600 feet of 12-inch diameter pipeline in Akers Street. The project extends A 5 ;‘b-ﬂ: 2 R -
©
south of Avenue 328 to Avenue 320. l&'ﬁ?ﬂa@" Wy Caldwell Ave ___Il' E =
Mz ;l""'ﬂ‘r &
|

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 4,600 $ 285 $ 1,311,000 $ 1,704,000 $ 2,173,000  2036-2040
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (%) !""-:--.\ Legend
EXiSting Users 0% $ - .‘."....‘ @ Growth Related Pipeline
~.. gy
Future Users 100%  $ 2,173,000 ~ IS RSy O
E H Parcels
Total 100% $ 2,173,000 e !
2 :
_— = ..,
Notes on Cost Estimation: § Nt
'u,
Project will address future growth, therefore 100-percent of cost is
assigned to future users. ﬁl
ve 320 <4 WWGM-11A 30" /
o [ ee—— 0
o 1,500 3,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-13A 1 rv_,,._..,__,.,ig 3
Project Name: Houston-lvanhoe Main . i T L i eruson Ave ‘Ei_.'-“
System Type: Sanitary Sewer Collection System 3 .:f%r W G_"S:‘*”A“e

. . 2 Y R E hwyros WMANSE e A ]
Project Description: @ s, '! |=-- .
This project consists of 3,600 feet of new 12 inch diameter pipeline in Houston Avenue and lvanhoe E.._.:\%_ gt VRN - E
Drive. The project extends from Road 152 to Comstock Street. The pipeline is sized to convey l&eézﬂ‘%'}qf\fg‘c:aldwelmv% ..r...lﬂ‘i =
projected flows from Ultimate Buildout. ",'A'v%'ﬁ'z'l. d'.:'-=.- T

n

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 3,600 $ 285 $ 1,026,000 $ 1,334,000 $ 1,701,000  2036-2040
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend
EXiSting Users 0% $ _ @ Growth Related Pipeline
e Septic Project
Future Users 100% $ 1,701,000 —— Existing Sewer Main
Total 100% $ 1,701,000

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

Feet
750 1,500

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

=

Project Number: WWGM-13B 1 | ry_.,-—-.._.,.;ig 3
Project Name: Houston-lvanhoe Main o i i Y ol Gerguson Ave ‘Ei..,'-“
System Type: Sanitary Sewer Collection System 3w W G_”S:G’”A“e

) o & *F DD hugros WVANSE e Ay
Project Description: = 5, '! €,
This project will replace approximately 2,300 feet of existing 10-inch diameter pipeline in Houston E.._.:\%_ gt VRN - E
Avenue, Citrus Court, and E Auburn Drive. The project extends from Comstock Road to McAuliff l&eézﬂ‘%'}qf\fg‘c:aldwelmv% - ___I"'rgj *
Street. Itis recommended that the existing pipeline be replaced with a 12-inch diameter pipeline. The ",'A'v%'ﬁ'z'l d'“-= = =
pipeline is sized to convey projected flows from Buildout of the Planning Area. : 41

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main 10 12 New 2300 $ 285 $ 656,000 $ 853000 $ 1,087,000 2036-2040
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) & = N Legend
L = 8} (ef .
EXlSt|ng Users 0% $ _ = P o K @ Growth Related Pipeline
i g e @ Septic Project
Future Users 100% $ 1,087,000 = = —— Existing Sewer Main
z &
Total 100%  $ 1,087,000 2

WWGM-13B, 12"

Notes on Cost Estimation: - Q.
Project is required due to future growth, therefore 100-percent of cost
is assigned to future users.

E Stewart Ct s

E Roosevelt Ct Feet
1 0 500 1,000
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-14A i' 'i _H_.,-—-.._.,..;ig 3
L a2 - =
Project Name: South Shirk Main o I G Rerguson Ave fg-'-‘?__
System Type: Sanitary Sewer Collection System 3 wpe WOOheAw .
-— ;
€ NG R E hwgros WMIST oAl
Project Description: @ ",' < 1 e,
n T
This project consists of 3,600 feet of new 12-inch diameter pipeline in Shirk Road. The project extends Fimmmnids pag® W WaNNERG - T
north from Caldwell Avenue to south of Wagner Avenue. l&esé‘i a# LY Caldwell Ave ..Jﬂ‘i .
hary ;l""'ﬂ‘r &
|

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 3,600 $ 285 $ 1,026,000 $ 1,334,000 $ 1,701,000  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Percent Cost (%) Legend
P -y
EXlStlng UserS 0% $ - l e Ongoing Pipeline Project
Future Users 100%  $ 1,701,000 IUN,, —ile Rt
5 .O;Qo \--—-i s @ Septic
TOtal 100 A) $ 1’7011000 V:\ 2 S == Existing Sewer Main
I% g == i l:.! Urban Growth Boundary
Notes on Cost Estimation: : /:’ g RS
Project will address future growth, therefore 100-percent of cost is T §
Y o
assigned to future users. L %
o A
oy s Feet
985 Ave 280 W CaldwelRAve | & 5 1500 T

« carsiin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-14B i' 'i _H_.,-—-.._.,..;ig 3
L a2 - =
Project Name: South Shirk Main o I G Rerguson Ave fg-.'- g
'-I-.
System Type: Sanitary Sewer Collection System 3 wpe WOOheAw
@ “,?f ot Huygtos W MANSt gAY
Project Description: ® ), $~P| e
] T
This project consists of 1,400 feet of new 15-inch diameter pipeline in Shirk Road. The project extends S R - T
i
from Wagner Avenue to Walnut Avenue. !L&'E.zﬂ “ag W Caldwell Ave ___Il' E =
Mz ;l""'ﬂ‘r &
|
Ao

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 15 New 1,400 $ 315 $ 441,000 $ 573,000 $ 731,000  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Percent Cost ($) 93 \'/v Vassar Avkl Legend
Existing Users 0% $ = g, @ Ongoing Pipeline Project
FUthe UserS 100% $ 731,000 ; @am» Growth Related Pipeline
W Harter Ave e Existing Sewer Main
TOtal 100% $ 7311000 u‘_! Urban Growth Boundary

Parcels

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

Feet

0 500 1,000
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-15A i'-'ll' rw,_‘_,,ig 3
Project Name: Visalia Parkway Extension q i ';'l.!" W ferguson Ave ‘E,,,‘."E‘ﬁ__
System Type: Sanitary Sewer Collection System % .%r W"_"S:;e”'“"e - ) '"
Project Description: 2 'l" gy E Z NDb'EAf.;.lw
This project consists of 5,750 feet of new 30 inch diameter pipeline. This segment of the project is I ) :._f: e - f
located on the west side of Highway 99. The project continues west along Whitendale Avenue, and lﬁﬂ%&%@aldweu avel ...lﬁ§ *
extends north across an unimproved surface owned by the City. The pipeline is sized to convey '.'5 sy G'“-:-.r &
buildout flows from the surrounding SOl and as a bypass for the Visalia Parkway trunk, with capacity to E_ Eﬁ

convey all buildout flow of the Visalia Parkway Trunk basin. Al

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost™ Cost? Project
Project Element (in) (in) New (€3) (€3) (€3] Schedule
Gravity Main - 30 New 5,700 $ 520 $ 2,964,000 $ 3,853,000 $ 4,913,000  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation:

. . Legend
Reimbursement Category Percent Cost ($) )
o - o5 4 Capacity
EX|St|ng USEI‘S 0% $ - E‘. e Ongoing Pipeline Project
Future Users 100%  $ 4,913,000 < @ Growth Related Pipeline
Fap - Septi
Total 100% $ 4,913,000 = 3 :_p: G
WWGM-15B 30" § A4 xisting Sewer Main
g ] ':..! Urban Growth Boundary

Ave 280 WWGM-15C 30"

Notes on Cost Estimation: Parcels
. . X WWGM-15C 30"
Project will address future growth, therefore 100-percent of cost is 2

assigned to future users. %

/LA
Feet

2,500 5,000

« carclia



Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-15B il-.li ...H_f—'!._.nwr 3
Project Name: Visalia Parkway Extension 3 i I W Rerguson Ave ‘n:..'-‘;g__
System Type: Sanitary Sewer Collection System 3 ?‘F W G_DS:_enA”e .

. e 2 ‘l?! & Hwyg1os N By ENob® AV § |
Project Description: o 5, '! €=,
This project consists of 500 feet of 30-inch diameter pipeline, crosses Highway 99 and Railroad tracks. s %_ gt VRN - E
It is estimated the project will require trenchless technology to cross the highway and railroad. Due to !L&'E.zﬂ fuCaldwell Ave - ..Jﬂ‘i *
crossing of the Highway and railroad and steel casing would be required. ",A-Ve "5, d'“-' sf =

Avﬁfgﬁﬁl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main and Interstate Crossing - 30/48 New 500 $ 2,735 $ 1,368,000 $ 1,778,000 $ 2,267,000  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Praiact — ”
&) L
Reimbursement Category Cost($) o : egen
oy £ 4 Capacit'
Existing Users 0% : @ r_'pE - pacity
Future Users 100% $ 2,267,ooo WWGM-1 : L o
Total 100%  $ 2,267,000 M/ % z - septic
WWGl g = !
. . Ave 280 E 2 w Ca!dwell g.'!a
Notes on Cost Estimation: § o Parceis

Project will address future growth, therefore 100-percent of cost is

I =
% ! =
assigned to future users. % wwaGml1sc 30"

A

2,500

& Ongoing Pipeline Project

& Growth Related Pipeline

= Existing Sewer Main

“.! Urban Growth Boundary

Feet
5,000

« carnlin



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-15C 11 _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Visalia Parkway Extension o i Lo ol ferauson Ave r??..,'- z
'-I_.
System Type: Sanitary Sewer Collection System 3 .:f%r WiGosha s
- - Fte ] W Main S¢ o Ul
) L = y m Hwyg198 E Nobi€ Ave
Project Description: @ . 1 e
L] L] 5}
This project consists of 10,300 feet of 30-inch diameter pipeline. The project extends from the existing Fimmmnds pag® W WaNNERG - T
system at the intersection of Visalia Parkway and Akers Street west to Shirk Road, west on Caldwell !L&'E.zﬂ “CaldweIIAve' - ___I"'rgj *
Avenue, and then runs parallel to Highway g9. The project would connect to WWGM-15B. ",'A'v%'ﬁ'z'l d'“-= = =
L)
1
]

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 30 New 10,300 $ 520 $ 5,356,000 $ 6,963,000 $ 8,878,000 2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: DraiargNatail. L %
. _ Legen
Reimbursement Category Percent Cost ($) Z = i 3w "
.. 0 10 Q@: ; s F - Capacity
EXIStIng Users 0 A) $ - ‘:;o @‘Qo \"-l.l E‘, . & Ongoing Pipeline Project
Future Users 100%  $ 8,878,000 it ] LS L = Growth Related Pipeline
\ e .
Total 100% $ 8,878,000 > e, < 2l ki
WWGM-158 30" 035\ W’ o % = Existing Sewer Main
P GM-15C 30" g g i ] 25X urban Growth Boundary
Notes on Cost Estimation: = g : = Parcels
) ) . WWGM-15¢C 30" J| &
Project will address future growth, therefore 100-percent of cost is - ©
. o Y /
assigned to future users. % J'g WWGN-15C 30" A
E




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-16A 1 st --.._...»38 3
Project Name: Avenue 320 Trunk Extension o i W Rbrguson Ave ‘@2..'“.'2?._
System Type: Sanitary Sewer Collection System 3 -::’:%‘5"‘ W G_DS:_enA”e

) . E "?’ &5 Huyros WMITSE e AN
Project Description: o 5, '! €=,
The project is recommended to serve future growth within the Planning Area. This project has been E.._.:\%_ gt VRN - E
carried forward from previous master plans. This project requires crossing the St. Johns River and will l&eézﬂ‘%'}qf\fg‘c:aldwelmv% - ___Iﬂwj .
need trenchless construction. A lift station may be required to avoid construction of a siphon when ",'A'v%'ﬁ'z'l. d'“-= = =

] 1

crossing the River. Project 16A will consist of 5,300 feet of 27-inch diameter pipeline in Avenue 320.
The project will extend from Road 124 to the St. Johns River.

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 27 New 5,300 $ 475 $ 2,518,000 $ 3,273,000 $ 4,174,000  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ - & B rutre expansion
Future Users 100% $ 4,174,000 g = Growth Related Force Main
Total 100% $ 4,174,000 g @ Growth Related Pipeline
WWGM-16A 27" s s 222 urban Growth Boundary

Parcels

Notes on Cost Estimation: \ Wwis-2
Project will address future growth, therefore 100-percent of cost is \._____"_.‘ 5 - MarinAve
assigned to future users. "! & A
i ."“ [ e—— 04
: P 0 1,000 2,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-16B 11 S _.h__.,'ig 3
L ] 2
Project Name: Avenue 320 Trunk Extension o i "N Rbrguson Ave Com,
'-I-
System Type: Sanitary Sewer Collection System 3 -?A' R FEs
. _ 2 ‘l. Hwygios W MENSE Eom At |
Project Description: @ N '| e,
L] L] 5}
This project will consist of 5,400 feet of 24-inch diameter pipeline in Avenue 320. The project extends A 5 ;‘b-ﬂ: 2 R -
©
from Ben Maddox Way to Dinuba Boulevard. l&'ﬁ?ﬂa@" WSaldwell Ave -r'“': g <
=]
",'A've i N ¢|"-'.' =
Avﬁfgﬁﬁl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 24 New 5,400 $ 435 $ 2,349,000 $ 3,054,000 $ 3,893,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (%) . 5, Legend
EXlStlng Users o% % g @ Growth Related Pipeline
BT ) =" Urban Grow ounda
Future Users 100% $ 3,893,000 < e L
o [©] Parcels
Total 100% $ 3,893,000 g . g
© WWGM-16B 24" ,,
©
Notes on Cost Estimation: £ -
4 oy
Project will address future growth, therefore 100-percent of cost is S Marin Ave é
assigned to future users. 2 A
’,”‘- -------- .! - Feet
Vs 1 0 1,000 2,000




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-16C 11 _.H_,,._.h___,,ig 3
L a2 - e
Project Name: Avenue 320 Trunk Extension g i ek I o ol Gerousch Ave % . =
'-I-.
System Type: Sanitary Sewer Collection System 3 .?Ar WiGosha s
. — 2 ‘l. Hwygtos W MAnSE N AN |
Project Description: @ . I| e
L] L] 5}
This project will consist of 5,300 feet of 21-inch diameter pipeline in Avenue 320. The project extends A 5 ;‘b-ﬂ: 2 R -
©
from a future extension of Lovers Lane to Ben Maddox Way. l&%.zﬂ‘@ll .vg.cmdweuAve _.r_“I-I" S =
=
",'A've y W ¢|"-'.' =
Avﬁfgﬁﬁl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 21 New 5300 $ 390 $ 2,067,000 $ 2,687,000 $ 3,426,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:

Existing Users 0% - 3 == Growin Related Pipeline

Future Users 100% $ 3,426,000 % % .
Total 100%  $ 3,426,000 § g

Ave.320 WWGM-16C 21"
Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is o @
assigned to future users. 2 z A
Perry Dr -

[ e—— 04
o] 1,000 2,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-16D 11 _.H_,,._.h__,,ig 3
L a2 - e
Project Name: Avenue 320 Trunk Extension o i i Y ol Gerguson Ave 3
'-I-.
System Type: Sanitary Sewer Collection System N o WiSeshaaw
. A .
§ s P H \N Main St - LT3
. - l. » Hwyg198 E NobleAwe |
Project Description: @ . e,
] T
This project will consist of 9,300 feet of 15-inch diameter pipeline in Avenue 320. The project extends A 5 ;‘b-ﬂ: 2 R -
©
west from Road 156 to the future extension of Lovers Lanes. lAve 2808 "= Uy Caldwell Ave _Il' E =
E— EII-—\ ;l'-:th-- @
Ave 272
T Mdey

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 15 New 9,300 $ 315 $ 2,930,000 $ 3,809,000 $ 4,856,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend
Existing Users o% $ = 5 @ Growth Related Pipeline
Future Users 100%  $ 4,856,000 5 Parcels
w0
Total 100%  $ 4,856,000 =
:
Not.es on Fost Estimation: . Ave 320 WWGM-16D 15" "
Project will address future growth, therefore 100-percent of cost is
assigned to future users. - 3 2 A
[32] j=) =z
; = o3 | Feet
- 0 2,000 4,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-16E i' "I' _H_,,._.h__,,ig 3
Project Name: Avenue 320 Trunk Extension o i "7 L Rerguson Ave ‘Ei_.'- 2
'-I-.
System Type: Sanitary Sewer Collection System y O Wosseas
. A .
§ s a1 = H W Main St - L1
. _— l. » Hwyg198 E Noble Ave
Project Description: @ N 1 e,
] T
This project consists of 4,500 feet of 12-inch diameter pipeline in north Shirk Street. The project A 5 ;‘b-ﬂ: 2 R -
©
extends from Avenue 328 to Avenue 320. l&'ﬁ?ﬂa@" TVM‘CaIdweIIAve' -r“-" & *
u h=]
",'A'v%'ﬁ'z'l " d'.:' S =
]

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 4,500 $ 285 $ 1,283,000 $ 1,668,000 $ 2,127,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend
EXiSting Users 0% $ - 1 @ Growth Related Pipeline
Future Users 100%  $ 2,127,000 i g I S G
™~ H Parcels
Total 100%  $ 2,127,000 = <
e E
. . = H
Notes on Cost Estimation: () :
Project will address future growth, therefore 100-percent of cost is §
assigned to future users. . A
............ i e w0 A2 320 wwoenm-114 30 £
> [ ee—— 0
@ o] 1,500 3,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-16F 1 'i agmi q._.,..p'ig 3
Project Name: Avenue 320 Trunk Extension o i i N o Rerbuson Ave ‘E.,'- 2
. . '-I-.
System Type: Sanitary Sewer Collection System y O Wosseas
. A .
§ s a1 = W Main St - L1
. — L & Hwyg198 E Nobie Ave
Project Description: @ N 1 e,
L] L] 5}
This project will consist of 4,500 feet of 12-inch diameter pipeline in Road 108. The project extends A 5 ;‘b-ﬂ: 2 R -
©
from Avenue 328 to Avenue 320. lAve 280‘@" WeCaldwell Ave _Il' S =
E— EII- 'l'-:th-- @
A2, ¢|1
n

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 4,500 $ 285 $ 1,283,000 $ 1,668,000 $ 2,127,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
. ‘I
Reimbursement Category Cost (%) 9 Legend
EXiSting Users 0% $ _ "'.'-.....~ 4 @ Growth Related Pipeline
Y II‘
Future Users 100%  $ 2,127,000 b . e
) ™~ Parcels
Total 100%  $ 2,127,000 H =
y :
", =
Notes on Cost Estimation: e, o
-
Project will address future growth, therefore 100-percent of cost is <§.,________ P
—.._'o' L Te——y
assigned to future users.
9 Ave 320 WWGM-11A 30" 3 WWGM-11B 27" A
E [ —— 0
o 1,500 3,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-16G i' 'i g 1T - _,ig 3
L a2 - =
Project Name: Avenue 320 Trunk Extension o i ek I ol i erouson hve rg...'- &
_J '-I-.
System Type: Sanitary Sewer Collection System 3 wpe WOOheAw
§ s P H W Main St - L1
. - l. » Hwyg198 E Noble Ave
Project Description: @ N 1 e,
L] L] 5}
This project will consist of 5,700 feet of 12-inch diameter pipeline in an unimproved area. The project A 5 ;‘b-ﬂ: 2 R -
©
extends from Avenue 328 to Avenue 320, with a segment parallel to the St Johns River. lAve 2808 "= Uy Caldwell Ave _Il' E =
E— EII- 'l'-:th-- @
A2, ¢|1
n

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 5700 $ 285 $ 1,625000 $ 2,113,000 $ 2,693,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend
EXiSting Users o% $ - . Future Expansion
Future Users 100% $ 2,693,000 z, ™ Growth Related Force Main
Total 100% $ 2,693,000 ; @ Growth Related Pipeline
® 222 urban Growth Boundary
EI Parcels
Notes on Cost Estimation: g
Project will address future growth, therefore 100-percent of cost is PN
assigned to future users. WWGM-5B 27" - Bl Avel320 A

v WWGM-16A 27" Feet

s, o] 1,500 3,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-16H i' 'i —-u—"'-"-| _,,'ig 3
L a2 - =
Project Name: Avenue 320 Trunk Extension o i ek I o i Gerou 3..,'- &
'-I-.
System Type: Sanitary Sewer Collection System 3 wpe WOOheAw
§ s P H W Main St - L1
. _— l. » Hwyg198 E NobleAwe |
Project Description: @ N 1 e,
L] L] 5}
This project will consist of 4,500 feet of 12-inch diameter pipeline in Dinuba Boulevard. The project A 5 ;‘b-ﬂ: 2 R -
©
extends from Avenue 328 to Avenue 320. l&'ﬁ?ﬂa@" Wy Caldwell Ave -r'“': E =
- II-=" @
Ve 22
e T
Ao

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 4,500 $ 285 $ 1,283,000 $ 1,668,000 $ 2,127,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend
- ®
Existing Users 0% $ - B ruture expansion
Future Users 100% $ 2,127,000 . = Growth Related Force Main
o™ . 1
Total 100% $ 2,127,000 ~ @ Growth Related Pipeline
% l:'_! Urban Growth Boundary
; Parcels
Notes on Cost Estimation: O
Project will address future growth, therefore 100-percent of cost is §
assigned to future users.
g WWLS-2 e300 WWGM-168 24" A
" [ e—— 04
WWFM-2 14" WWGM-16A 27 0 1,500 3,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-16l 1 PR T TR
n n
Project Name: Avenue 320 Trunk Extension o i ek I o i Gerauson Afe
System Type: Sanitary Sewer Collection System N o WiSeshaaw
. A .
€ . S Hwygiog W ManSt
Project Description: o "" 5 ©
L] w
This project will consist of 4,500 feet of 12-inch diameter pipeline in Ben Maddox Way. The project A 5 ;‘b-ﬂ: 2 R i3
©
extends from Avenue 328 to Avenue 320. lAve 2808 "= Uy Caldwell Ave i -
B EII-—\ ;l'-:th-- @
Ave 272
T Mdey

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 4,500 $ 285 $ 1,283,000 $ 1,668,000 $ 2,127,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ - ) | @ Growth Related Pipeline
Future Users 100%  $ 2,127,000 ) b
Total 100%  $ 2,127,000 g
=
Notes on Cost Estimation: o
Project will address future growth, therefore 100-percent of cost is g
assigned to future users. ve.3z0, WWGM-16B 24" o WWGM-16C 21" S ﬁl _
& 2 0 1,500 3,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-16) 1 PR T TR
n n
Project Name: Avenue 320 Trunk Extension o i ek I o i Gerauson Afe
System Type: Sanitary Sewer Collection System g e WGesEG
. A .
€ . = Huyglog W MAnSE
Project Description: o "" 5 ©
- 53]
This project will consist of 4,500 feet of 12-inch diameter pipeline in Lovers Lane (Future Extension), A 5 ;‘b-ﬂ: 2 R =
©
north of the St Johns River. The project extends from Avenue 328 to Avenue 320. lAve 2808 "= Uy Caldwell Ave i -
E— EII-—\ ;l'-:th-- @
Ave 272
T Mdey

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 4,500 $ 285 $ 1,283,000 $ 1,668,000 $ 2,127,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Categor Percent Legend
" 3o ($) ® 4
EXlStlng Users 0% $ - @ Growth Related Pipeline
Future Users 100%  $ 2,127,000 ) .
&
Total 100%  $ 2,127,000 =
(=]
o =
Notes on Cost Estimation: o
Project will address future growth, therefore 100-percent of cost is g
assigned to future users. WWGM-16C 21" ki WWGM-16D 15" ﬁl
§ . Feet
(________  —e— ]
& ) 1,500 3,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-17 1 ry_.,-—-.._.,.;ig 3
Project Name: Kelsey Street Main ol MWL i Rerguson Ave ‘@2."- 7
System Type: Sanitary Sewer Collection System 3 3%1! R FEs e
g - It Hwyetos WM SE g o A §

Project Description: = ",' '! €,
This project consists of 7,400 feet of 12-inch diameter pipeline in Kelsey Street and Avenue 320. The E.._.:\%_ gt VRN - E
project would extend to Plaza Drive and connect to American. l&eézﬂ‘%'}qf\fg‘c:aldwelmv% - ___I"'rgj *

EE W

|

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 12 New 10,000 $ 285 $ 2,850,000 $ 3,705000 $ 4,724,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend
EXlSt|ng USEI’S 0% $ - r - Future Expansion
Future Users 100% $ 4,724,000 & i @ Growth Related Pipeline
TOta| 100% $ 4,7241000 g ‘|: = Existing Sewer Main
= E' u:! Urban Growth Boundary
g o Parcels
Notes on Cost Estimation: § §
. . . WWLS-4
Project will address future growth, therefore 100-percent of cost is y— L
WKiblerAvel, oy s A% 320 s

assigned to future users.




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-18A
Project Name: Highway 99 - West Avenue 320 Trunk
System Type: Sanitary Sewer Collection System

Project Description:

This project will construct a new trunk parallel to Highway 99 and extend to West Avenue 320. The
project will serve future growth within the northwest Planning Area. Projects 18A through 18D have
been carried forward from previous master plans with adjustments made to the alignment. Project
18A will consist of 8,000 feet of 24-inch diameter pipeline in Avenue 320. The project extends from
Highway 99 to American Street.

Project Details:

Existing | Proposed

Diameter | Diameter |Replace/|Length|Unit Cost

J— kX
| | --.--'-'-—-!f‘r *
L ‘
i " Rerguson Ave n:.. =
-.-
= ‘% W Goshen Ave el
= = an
o ‘ H Hwyg198 e St ENO|5|EA\;G '
0 ‘ “I
o % . : @
= o, i M W Walnut Ave n 2
anmmunyZ -
© _— o
'Ave 280€ “a# TN Ca Idwell Ave 2
‘-II-‘ qr--‘ b
Avlelzn_}-.l ali-l" @
Avﬁfgﬁﬁl

Baseline Estimated Capital
Construction | Construction | Improvement

Cost™

Cost® Cost®? Project

Project Element (in) (in) New
Gravity Main - 24 New 8,000 $ 435

() () ($) Schedule
$ 3,480,000 $ 4,524,000 $ 5,768,000 2046 & beyond

Notes:
(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:

5
Existing Users 0% <
Future Users 100% $ 5,768,000 ‘%

Total 100% $ 5,768,000 >,

WWGM-18A 24"

Legend

. Future Expansion

== Growth Related Force Main

@ Growth Related Pipeline

WWGM-18E 21"

l:'_! Urban Growth Boundary

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is %
assigned to future users. ®

Parcels

WWLS-4




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-18B 1 | _H_.,-—-.._.,..;ig T
L a2 - =
Project Name: Highway 99 - West Avenue 320 Trunk i i Y ol Gerguson Ave r??..,'- 2
'-I-.
System Type: Sanitary Sewer Collection System 3 wpe WOOheAw
2 o g Hwygtos W MANSE g ot AN §
Project Description: @ ",' < 1 e,
] T
This project will consist of 11,000 feet of 18-inch diameter pipeline and runs parallel to Highway 99. E.._.:\a;‘b_f_': 2 R -
©
The project extends from Avenue 328 to Avenue 320. l&'ﬁ?ﬂa@" TVM‘CaIdweIIAve' -r“-" & *
".Ill— II-=" @
Ave 272
e T

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 18 New 113,000 $ 345 $ 3,795000 $ 4,934,000 $ 6,290,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend

EXiSting Users 0% $ - @ Growth Related Pipeline

Future Users 100%  $ 6,290,000 5 L2 “"’a’: iR Besncny

Parcels
Total 100%  $ 6,290,000 %
=
%

Notes on Cost Estimation: 2,
Project will address future growth, therefore 100-percent of cost is j
assigned to future users. ﬁl

Feet

WWGM-18D 18" % WWGM-18A 24"
[ —
@ E o 3,000 6,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-18C 11 _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Highway 99 - West Avenue 320 Trunk i Lo ol Gerguson Ave r??..,'- z
‘-I-.
System Type: Sanitary Sewer Collection System y O Wosseas
= % e W Main S¢ =
. . - y i Hwyg198 E Nobi® Ave
Project Description: @ . 1 e
L] L] 5}
This project consists of 1,000 feet of 18-inch diameter pipeline and crosses Highway 99 along Avenue A 5 ;‘b-ﬂ: 2 R -
©
320. It is estimated the project will require a 30-inch steel casing. l&'ﬁ?ﬂa@" TVM‘CaIdweIIAve' -r“-" & *
u h=]
L Wl
]

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter | Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (%) (€3) Schedule
Gravity Main and Interstate Crossing - 18/30 New 1,000 $ 855 $ 855000 $ 1,112,000 $ 1,417,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ - @ Growth Related Pipeline
Future Users 100% $ 1,417,000 RS

Total 100% $ 1,417,000

WWGM-18D 18" T

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users. A

Feet
0 375 750

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-18D i-—ql. _.._‘._.l.__,,-ig I
L] L a =
Project Name: Highway 99 - West Avenue 320 Trunk i i Mo ) erguson Ave EA.,,,'. &
ill-
System Type: Sanitary Sewer Collection System % .?%r w G_OS:E”A"E
= s - \W Main 8¢ 13
o m Hwyp198 E Nobi® A
Project Description: 2 'I“ . X f;-l‘D
u = D
This project consists of 6,400 feet of 18-inch diameter pipeline in Avenue 320. The project extends o) ;‘T‘: R -
O
west from Highway g9 to Road 52. l&egﬂ,@" rvg‘cmdwenAve;. ﬂr“"‘l k3 *
'.hll— I‘I-:.- §
AVe 272
T
g

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter | Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (%) (€3] (%) Schedule
Gravity Main - 18 New 6,400 $ 345 $ 2,208,000 $ 2,870,000 $ 3,660,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ - @ Growth Related Pipeline
Future Users 100% $ 3,660,000 RS

Total 100% $ 3,660,000

Notes on Cost Estimation: ™ i

Project will address future growth, therefore 100-percent of cost is

assigned to future users. A

] Feet
0 1,500 3,000

« carnlin



Sanitary Sewer System Master Plan | City of Visalia
—

Project Number: WWGM-18E 11 r.._‘._,.__,,-ig 3
Project Name: Highway 99 - West Avenue 320 Trunk i i Mo ) erguson Ave ‘EA.,,,'. &
ill-.
System Type: Sanitary Sewer Collection System 3 .?%r W Goshen Ave
g s = H \W Main S¢ - L1
_ . y B Hwyg198 E Nobi® Ave
Project Description: @ s 1 e
u = D
This project will consist of 9,800 feet of 21-inch diameter pipeline in American Street. The project o) ;‘T‘: R -
O
extends from Avenue 328 to Avenue 320. lAve 2808 “a# Sy Caldwell Ave _ll' E =
o EII' ‘-'-:q‘r-- §
Ave 2174, ¢|1
]
g

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length| Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (%) (€3] (%) Schedule
Gravity Main - 21 New 9,800 $ 390 $ 3,822,000 $ 4,969,000 $ 6,335000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) Legend
Existing Users 0% $ = 1 - remn—.
FUtUre Use rs 100% $ 6l3351000 - ==  Growth Related Force Main
Total 100% $ 6[335[000 =~ @ Growth Related Pipeline
% l:'_! Urban Growth Boundary
. ) ‘ET Parcels
Notes on Cost Estimation: g
Project will address future growth, therefore 100-percent of cost is =
assigned to future users. \ A
A _WWGM-18A 24" WWGM-17 12’}
— H - Feet

@9

| L ses—
-ﬁ4 o] 3,000 6,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-19A i'-'i g ,-ig 3
Project Name: East Riggin Extension Trunk o i b Yl ol fierguson A[e (2 “E__
System Type: Sanitary Sewer Collection System z :;%" - GOS:E"A"E .

€ wy = Hwygros W MATSE e AN
Project Description: o ",‘ '! £,
Projects 19A through 19E will construct a new trunk in the northeastern quadrant of the City and s % " e ENENE - E
extend the Riggin trunk. These Projects have been carried forward from previous master plans with !._Ve_:_}g%-} TVM‘CaIdweIIAve‘ ,,....l'r% *
adjustments made to the alignment. Project 19A consists of 8oo feet of 24-inch diameter pipeline in REHA, ‘.--—=" =
the Santa Fe Street/Trail alignment west of the St Johns River and downstream of the proposed lift 1

station WWLS-3. The project connects to the existing system in Riggin Avenue.

Project Details:

Estimated
Construction
Cost®?
©)

452,000 $

Baseline
Construction
Cost™

©)
348,000 $

Existing
Diameter
Project Element (in)
Gravity Main -

Proposed
Diameter
(in)

24

Replace/
New

Length | Unit Cost

New 800 %

435 $

A'v'g'z'ﬁai

Capital
Improvement
Cost®

Project
($) Schedule
577,000 2046 & beyond

Notes:
(2)
(2)
(3

ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

Project Cost Allocation: Project Detail:

Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Reimbursement Category Percent Cost ($) ' Legend
EXiSting USEI‘S 0% $ - EShantion Pkwy g . Future Expansion
WWEN3 12" y
FUtUI’e USGI’S 100% $ 5771000 F_ni‘.':i 1_ .VVWLS 3 == Growth Related Force Main
TOta| 100% $ 577,000 g "\’ WWGM-19B 24" @ Growth Related Pipeline
g ‘\ = Existing Sewer Main
- *
; ‘\. 2=} urban Growth Boundary
Notes on Cost Estimation: 0] N, Parcels
Project will address future growth, therefore 100-percent of cost is § .,

assigned to future users. ™\

A

0 500

Feet
1,000

« carclia



Sanitary Sewer System Master Plan | City of Visalia
—

Project Number: WWGM-19B 11 _.._‘._.'.__,,-ig i
L] L a =
Project Name: East Riggin Extension Trunk o i i Mo gl Gerguson Ave s 4
System Type: Sanitary Sewer Collection System n oy Wieshme .
- . - ;
B e = Huygrog W MAN St NosiE Ave §
i intion- o l‘ /4 E oble/-\vg_l
Project Description: © . £,
L L] n
This project consists of 6,000 feet of 24-inch diameter pipeline in an unimproved area east of St §.._.!\§@=.‘b_{_': R -
Johns River. This project is upstream of the proposed lift station WWLS-3. l&egﬂ,@" YT aldwell Ave b= =
Mz ;""?"r &
1 %1
g

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length| Cost Cost® Cost® Cost®? Project
Project Element (in) (in) New (%) (€3] (%) Schedule
Gravity Main - 24 New 6,000 $ 435 $ 2,610,000 $ 3,393,000 $ 4,326,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ - € 8 &= uture expansion
Future Users 100%  $ 4,326,000 = I existing ife station
Total 100% - $ 4,326,000 = . B
‘.\ = —— Existing Sewer Main
Notes on Cost Estimation: "\. ~ WWGM-19B 24" WW(“M-1SC 21"
Project will address future growth, therefore 100-percent of cost is ivs “-.__ |
assigned to future users. | A
Sl
E,qaﬁ‘ggé'ﬁi@-_-.-..----..._n_ ﬁ&?ﬂ

« carsiin




Sanitary Sewer System Master Plan | City of Visalia
—

Project Number: WWGM-19C 11 :""-'F-"-"'i% 3
Project Name: East Riggin Extension Trunk o i i Y ) erguson Ave e,
System Type: Sanitary Sewer Collection System g o WiGeshenal .
L A by, F
5 s T \W Main S§¢ - 13
. _— l‘ »  Hwyg198 ENobleAwe |
Project Description: @ . e,
u = D
This project consists of 2,600 feet of 21-inch diameter pipeline in an unimproved area. The project o) ;‘T‘: R -
O
extends west from the alignment of Lovers Lane. lAve 2808 “a# Sy Caldwell Ave = =
o EII'—\ ;-'-:q‘r-- §
Ave 272
Ty

A‘v‘a‘gw

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length| Cost Cost® Cost® Cost®? Project
Project Element (in) (in) New (%) (€3] (%) Schedule
Gravity Main - 21 New 2,600 $390 $ 1,014,000 $ 1,318,000 $ 1,681,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (3) S e A 8 Legend
EXiSting Users 0% $ - E @ Growth Related Pipeline
= Existing Sewer Main
Future Users 100% $ 1,681,000
0,
Total 100% $ 1,681,000 M"’G‘M AT
o 'TQB i
b 21. WWGM-19C 21 WWGM_19D 18"
Notes on Cost Estimation: = =
Project will address future growth, therefore 100-percent of cost is . 2
assigned to future users. A= ——— A
Eothh PR, —
Sﬂ i :h"\%\.‘_ _____________________ o] 1,500 3,0g;et




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-19D 11 _.H_,,._.h__,,ig 3
L a2 - =
Project Name: East Riggin Extension Trunk o i Lo ol Gerguson Ave e, 2
System Type: Sanitary Sewer Collection System 3 -:f%r - G_”She”A“e .
§ s . H W Main St - L1
. L Q. = Hwyg198 E Noble Ave |
Project Description: @ . e,
n T
This project consists of 5,800 feet of 18-inch diameter pipeline in an unimproved area. The project A 5 ;‘b-ﬂ: 2 R -
©
extends from Road 148 to Lovers Lane (future extension). lAve 280‘@" TaCaldwell Ave _Il' E =
E— EII-—\ ;l'-:th-- @
Ave 272
T Mdey

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length| Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (%) (€3) Schedule
Gravity Main - 18 New 5800 $345 $ 2,001,000 $ 2,601,000 $ 3,317,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
@

ei : b sement Category Cost ($) S egen N

EXlStlng Use rs 0% $ _ @ @ Growth Related Pipeline

Future Users 100% $ 3,317,000 2

0, = "
Total 100% $ 3,317,000 omA2° 8" Ave 313 (WWGM-19E 1?
wwaMm-19c 21+ WW 3 il
Notes on Cost Estimation: » 2 g
@

Project will address future growth, therefore 100-percent of cost is z
assigned to future users. Kaneohe Ave L}L

[ eeee— T
0 1,500 3,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-19E | -"'-’-"-""ig 3
L a2 - =
Project Name: East Riggin Extension Trunk o i Lo ol Gerguson Ave e, 2
System Type: Sanitary Sewer Collection System S f‘f%p W Goshen Ave .
L —y, "
rI “,. 5 Hwygiog W ManSt E Nobi€ Al
Project Description: o » el
L] [ | wn
This project consists of 3,400 feet of 15-inch diameter pipeline in Avenue 313. The project extends A 5 ;‘b-ﬂ: 2 R -
©
west of Oak Ranch Drive to Road 148. l&'ﬁ?ﬂa@" Wy Caldwell Ave ..Jﬂ‘i e
g Y ;-'-ﬂ‘r &
|
Ao

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter | Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (%) (€3) Schedule
Gravity Main - 15 New 3,400 $ 315 $ 1,071,000 $ 1,392,000 $ 1,775,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:

Existing Users 0% $ _ @ Growth Related Pipeline

Future Users 100% $ 1,775,000 %
Total 100% $ 1,775,000 - Lipson Ave

WWGM-19D 18" WWGM-19E 157 g
Notes on Cost Estimation: ) A2 &
Project will address future growth, therefore 100-percent of cost is g BE Qéf
assigned to future users. = ok !!'k
Kailua Ave —:lFeet

0 1,000 2,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-20A il-'i _.,,-f—w._.nfr 3
Project Name: Road 148 Trunk S i AL g ferguson Ave gy, ‘“.;3
System Type: Sanitary Sewer Collection System z "3!' R ~

€ ‘Qf i Hwygtog W MERSE e |
Project Description: o ",‘ '! £,
Projects 20A through 20E will construct a new trunk in the southeastern quadrant of the City. This s % " e ENENE - E
project has been carried forward from previous master plans with adjustments made to the alignment. !._VEI_U’%'}-EVM‘CaIdWEIIAve P g
Project WWGM-20A consists of 7,900 feet of 21-inch diameter pipeline in Road 148. The project ",A'v%'z'%"i. ‘.--—-" =

extends from Walnut Avenue to Visalia Parkway.

Av$'2'64

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost™ Cost? Project
Project Element (in) (in) New (€3) (%) (€3] Schedule
Gravity Main - 21 New 7,900 $ 390 $ 3,081,000 $ 4,005,000 $ 5,107,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Percent Cost ($) E'?wﬁn';" g WWGM-20D 12" Legend
Existing Users 0% $ ] _
P @ Growth Related Pipeline
Future Users 100% $ 5,107,000 @meptic Project
Total 100% $ 5,107,000 ,j.N . = Existing Sewer Main
I TV N & 8
: i = 3
Notes on Cost Estimation: QEWWGM 712" S § WWGM-20C 12" -
Project will address future growth, therefore 100-percent of cost is E %
. o
assigned to future users. I A
5 WWGM-§ 24" L
[ ee—— 0
Private : 0 2,500 s.no;e

« carclia



Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-20B | 'i m———rf
n ] s e
Project Name: Road 148 Trunk o i i Y ol ferauson Ave r??..,'- 2
‘-.-.
System Type: Sanitary Sewer Collection System 3 .:f%r R
- F
€ . & & Hwyios W ManSt £ NooEAv
Project Description: ® 'l‘ 1
This project consists of 5,100 feet of 15-inch diameter pipeline in Road 148. The project extends from E..-.ﬁa@;‘b_f_': N SR
Noble Avenue to Walnut Avenue. lAve 2808 "= Uy Caldwell Ave e
- < .qr-- ;
}V.e.z-?"z\ a.' [ 1] b o
s 91

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter | Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (%) (€3] Schedule
Gravity Main - 15 New 5100 $ 315 $ 1,607,000 $ 2,089,000 $ 2,664,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
- ~ENdleAL LLEY (L WWGM- .
Reimbursement Category Cost ($) s L ¥ LSRR SN20E 15 Hw 198, Legend
EXiSting Users o% $ _ -_1 (:)43 E = i @ Growth Related Pipeline
k7] Of @ - s @ Septic Project
Future Users 100% $ 2,664,000 = Sg: 77.,: @ = —— Existing Sewer Main
SN < = o~ o
Total 100% $ 2,664,000 ] ];3: g 1=
TE Tllare Ave ~=I—° = g Ave 292
=— . o =
[o] S— >
Notes on Cost Estimation: _d:b 42 fl
. . . E Paradi
Project will address future growth, therefore 100-percent of cost is e
assigned to future users. e %Av A
EEWamumve U WWGM-20D 12" _a.c 288 e
iLéE% Av;x El: (4] 1,500 3,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-20C i' "I' _.._‘._.l.__,,-ig I
L] L a =
Project Name: Road 148 Trunk o i i Y o) fierguson Ave EA.,,,'. =
ill-.
System Type: Sanitary Sewer Collection System 3 .?%r W Goshen Ave
g s e H \W Main 8¢ - 13
. Lo ‘ = Hwyg198 E Noble Ave
Project Description: © ), 1 e
Thi ; ; ; ; aline i : 3 Y # = W Walnut Ave n 2
is project consists of 4,000 feet of 12-inch diameter pipeline in Caldwell Avenue. The project Cammmna}? — -
extends from 1,250 feet west of Mariposa Avenue to Road 148. lAve 2808 “a# Sy Caldwell Ave HE
o EII' ‘-'-:th-- §
Ave 2174, ¢|1
]
g

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter | Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (%) €3] (%) Schedule
Gravity Main - 12 New 4,000 $ 285 $ 1,140,000 $ 1,482,000 $ 1,890,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
EX'Stlng Use rs 0% $ _ @ Growth Related Pipeline
Future Users 100% $ 1,890,000

Total 100% $ 1,890,000

WWGM-20 "

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

[ ee——
0 1,000 2,000

WWGM-20A 21"
1“4

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-20D I g
Project Name: Road 148 Trunk 3 i i M ol ferauson Ave ‘n:..,,'- 2
‘-I-.
System Type: Sanitary Sewer Collection System 2 -?Ar iSSP S
. . 2 ‘l. Hygrog W M St ENobBAw"]
Project Description: o ), el
This project consists of 5,000 feet of 12-inch diameter pipeline in Walnut Avenue. The project extends A 5 ;‘b-ﬂ: 2 R
©
from Road 156 to Road 148. l&'ﬁ?ﬂa@" .VM‘CaldwellAve R =
=]
",'A've i N ¢|"-'.' o

Ava‘fg&

Project Details:

Baseline Estimated Capital
Existing Proposed i Construction | Construction | Improvement
Diameter | Diameter | Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (%) (€3] Schedule
Gravity Main - 12 New 5000 $ 285 $ 1,425000 $ 1,853,000 $ 2,362,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) ! 0 Legend
Existing Users 0% 3 ki e
0 = LXxisting >ewer Main
Future Users 100% $ 2,362,000 § =
Total 100% $ 2,362,000 :li g
Ave 288 WWGM-20D 12" %
o
Notes on Cost Estimation: = o
o~
Project will address future growth, therefore 100-percent of cost is <
assigned to future users. = A
(D L
g Feet
= 0 1,000 2,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWGM-20E il-'i _.,,-f—w._.nfr 3
Project Name: Road 148 Trunk S i "N g Rerguson Ave gy, -~ F
“-l_.
System Type: Sanitary Sewer Collection System 3 .ﬂr WG Ave
E \ cl-.- W Main S¢ - [T
. L ‘ Hwyg198 E Noble Ave
Project Description: 2 . 1 L=
. . . . . e . 75 H -
This project consists of 5,400 feet of 15-inch diameter pipeline in Noble Avenue. The project extends . 5] :.‘b_f it Mg = =
O
from Road 156 to Road 148. The alignment connects to WWGM-20F. !._Ve_:__o.@-l -W‘CaldwellAve ﬁl'“"lr' = £
=]
e TN, ‘l"_'-' o
Av$'2'64

Project Details:

Estimated
Construction
Cost™ Cost®?

©) ©)

315 $ 1,701,000 $ 2,211,000

Baseline
Existing Construction
Diameter

(in)

Improvement

Cost? Project
€3] Schedule
$ 2,819,000 2046 & beyond

Proposed
Diameter
(in)

15

Replace/
New
New

Length | Unit Cost

Project Element
Gravity Main

5400 $

Notes:
(2)
(2)
(3

ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
Estimated Construction Cost includes a 30% contingency of the baseline construction cost.
Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:

Reimbursement Category Percent Cost ($) = I Legend
EX|5t|n Users 0% Q i @ Growth Related Pipeline
g L é‘ i = Existing Sewer Main
Future Users 100% $ 2,819,000 = H
1 "
Total 100% $ 2,819,000 H WWGM-20F 15

Hwy 198 WWG

M-20E 15" £

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

WWGM-20B 15"

£ St

Rd 156

1,000

Feet
2,000

« carclia



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWGM-20F

1 1 -.-n'-'h—-!f‘ﬁ 3
Project Name: Road 156 Trunk S NI g Rerguson Ave B, T
: : 3] W Goshen Ave "'"'
System Type: Sanitary Sewer Collection System 3 "3"“ o
& ‘Qf A Hwygtos W MaN St
Project Description: o ",‘ 1
. . . . . AT . . L 5 =
This project consists of oo feet of 15-inch diameter pipeline with 30-inch steel casing in Road 156. The P e ENEEE
O
project connects from WWGM-20E and extends from Noble Avenue to Avenue 296. The alignment !._Ve_:__o.@-l iy Caldwell ave

g
qul‘ ;
"'A've "5k, ‘l"_'-' =
Av$'2'64

crosses under Highway 198 bridge and is estimated to be open trench. This project will be serving users
north of Highway 198.

Project Details:
Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost™ Cost®
Project Element (in) (in) New (€3) (%) (€3]
Gravity Main and Interstate Crossing - 15/30 New 500 $ 790 $
Notes:

Baseline Capital

Project
Schedule

395,000 $ 514,000 $ 655000 2046 & beyond

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:

Existing Users 0%
Future Users

100% $ 655,000

Reimbursement Category Cost ($) g

SArroyo St

Total 100% $ 655,000

Hwy 198 W GM,

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

WWGM-20B 15"

£ St

WWGM-20F 15"
M-20E 15"

Rd 156

Legend

@ Growth Related Pipeline

= Existing Sewer Main

Feet

1,000 2,000

« carclia



Sanitary Sewer System Master Plan | City of Visalia
—

Project Number: WWGM-21 11 r.._‘._.h___,-ig 3
Project Name: H -lvanhoe Main Extensi Tty et o
roject Name: ouston-lvanhoe Main Extension o 7 gEerausonAve ey
. . -
System Type: Sanitary Sewer Collection System 3 g GRS
L A by, F
g s a1 = \W Main 8¢ - 13
. — L B Hwyg198 E NoblEAve |
Project Description: @ o 1 e,
L L] n
This project consists of 2,800 feet of 12-inch diameter pipeline in lvanhoe Drive. The project extends o) ;‘T‘: R -
O
east from Road 152. lAve 2808 “ng Ty Caldwell Ave e =
- '.h < ﬂ-r--J ;
i W el
L]
g

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter | Replace/ Cost™ Cost® Cost®? Project
Project Element (in) (in) New (%) (€3] (%) Schedule
Gravity Main - 12 New 2800 $ 285 $ 798,000 $ 1,037,000 $ 1,323,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
X - 1
[ReimbursementCategory | Percent | B Legend
oL gory ($) : 5 g N
EX|St|ng Users o% $ - i n:i e=== Growth Related Pipeline
Future Users 100% $ 1,323,000 : N

Total 100% $ 1,323,000

Notes on Cost Estimation:

Project will address future growth, therefore 100-percent of cost is

assigned to future users. W i
n

Feet
0 750 1,500

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWLS-1 ;-.Ii _...-f—\_.n&r 3
Project Name: Airport Lift Station i Y - ol ferguson Ave gy, ‘-‘E__
System Type: Sanitary Sewer Collection System 3 G_OS:E” Ave ‘ .

| - 2 -y Hwygros W METSE e A i
Project Description: "rl\--. e
The firm capacity of this lift station is not adequate to convey Ultimate Buildout flows. The % : . R - f
City’s Airport Lift Station will need to be replaced in the future to accommodate growth in &%.2&%'}1W‘Caldwell Ave ___I-l"-"’:j -
the planning area. This lift station provides service to Sewer Drainage Basin 7, which H}V?a'z'-?-'z'[ i @
includes the Industrial Park. In addition, the Census Designated Place (CDP) Goshen E_ '56
discharges upstream of the lift station. This project is considered long term and would be o i

required beyond buildout of the UGB. It is recommended to increase the firm capacity to
17.0 mgd. For planning a total capacity of 25.5 mgd with 3 pumps is assumed.

Project Details:

Existing Baseline Estimated Capital
Total Proposed No. of | Construction | Construction | Improvement
Capacity |Total Capacity| Replace/ | Pumps Cost™ Cost™ Cost?
Project Element (mgd) (mgd) (Units) (€3) (€3) (€3) Project Schedule
Lift Station 12 25.5 Replace $15,300,000 $ 19,890,000 $ 25,360,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a10% markup for engineering, a 210% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% B ooty Retated it station
Future Users 100% $ 25,360,000 Existing ift station
Total 100% $ 25,360,000 ::::::‘S:':z‘;am
a2 WWLS-1
Notes on Cost Estimation: WWGHZ WWFM-1
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. A

Feet

« carclia



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWLS-2 11 T e w0 3

L ] 0 =

Project Name: Avenue 320 Trunk Extension Lift Station . Y o Y Gerguson Avp r??..,'- z
'-I-

Q

oa! W Goshen Ave
L5

.

System Type: Sanitary Sewer Collection System 3 i
= - = i TS
. . - ‘l. . Hwygros W MATSE e At |
Project Description: @ % | [
u T
This project will consist of a new lift station with a firm capacity of 3.6 mgd. The project is A 5 ;‘b-ﬂ: 2 R - T
©
located in Avenue 320, east of the St. Johns River. A preliminary analysis estimates a lift lAve 280% “af Ty Caldwell Ave ra €
. . 3 . L. - < .qr--‘ ;
station will be required to cross the St Johns River. Further analysis is recommended to bonr d'“-'.- @
determine flood zone, and best method to cross the River. For planning purposes 3 pumps : 41
Ao

were assumed at a capacity of 1. 8 mgd.

Project Details:

Existing Proposed Baseline Estimated Capital
Total Total No. of | Construction | Construction | Improvement
Capacity | Capacity |Replace/|Pumps Cost™ Cost®” Cost?
Project Element (mgd) (mgd) (Units) (€3] (€3] (€3] Project Schedule
Lift Station -- 5.4 New 3 $ 3,240,000 $ 4,212,000 $ 5,370,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project [
. --"'—“"-....
Reimbursement Category Cost ($) i Legend
EXiSting Users 0% $ - i . Future Expansion
FUtU re Use rs 100% $ 5,370, 000 i == Growth Related Force Main
H @ Growth Related Pipeline
Total 100% $ 5,370,000 !
—------IlWWFM:2I1'4-"JI-II-II-II“
I EE I I N N N BN BN N e S Ee . _\
Notes on Cost Estimation: %,
WWLS-2

Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. \Y A
\

Feet
“ram 0 450 900

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWLS-3
East Riggin Extension Trunk

Sanitary Sewer Collection System

Project Name:
System Type:

Project Description:

This project will consist of a new lift station with a firm capacity of 3.0 mgd. The project is
located in an unimproved area, east of the St. Johns River. A preliminary analysis estimates
a lift station will be required to cross the St Johns River. Further analysis is recommended
to determine the surrounding flood zone, and best method to cross the River.

Project Details:
Existing
Total
Capacity | Capacity

Proposed
Total No. of

Replace/ | Pumps

Baseline
Construction | Construction

=

Py L T T
¥

W Rerguson Ave

Q
: tea'! W Goshen Ave .-
© ‘:.o -
= s - an
2 y i Hwygtos WMINSE e A
[s0] k..
g s - W Walnut A : 8
D:.---l‘f";_ #- sl d. ;
| Lc@ [ o] i3
Ave 280% Ty Caldwell Ave 2
‘-II-‘ < .qr--‘ ;
L L) ] .'-'h o
R |
:"1
A.v-ﬁfgﬁﬁl

Estimated Capital
Improvement

Cost™ Cost®? Cost?

(Units)
New 3

Project Element (mgd) (mgd)
Lift Station -- 4.5

$ 2,700,000 $ 3,510,000 $ 4,475,000

($) ($) ($)

Project Schedule
2046 & beyond

Notes:
(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation:

Reimbursement Category Cost (%)

Existing Users 0% $ =
Future Users 100% $ 4,475,000
Total $ 4,475,000

Project [

100%

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users.

i Legend
! . Future Expansion
‘_ == Growth Related Force Main
“ @ Growth Related Pipeline
"\
WWFM-3 12"
. mm wm Em B O o a Emw B Em Em
5 \ =
% \ WWLS-3
-
= N,
© N, -
> ", !h
»n \- -
E '\ Feet
1 *, 0 150 300

« carnlin



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWLS-4 -q—-l'-'h—-n#'ig 3
- :
Project Name: West Avenue 320 Lift Station o o ol fyerguson Ave ‘E.,'- 2
. e
System Type: Sanitary Sewer Collection System 3 “ W c:ghe”’m
3 Of 5 W Main S¢ Y [ .
. L Q. B Hwyg198 E Noble Ave |
Project Description: @ N 1 e,
L] L] 5}
This project will consist of a new lift station with a firm capacity of 6.0 mgd. The project is A 5 ;‘b-ﬂ: 2 R - T
©
located at the intersection Avenue 320 and American Street. The lift station will serve the l&'ﬁ?ﬂa@" TVM‘CaIdweIIAve' -r'"" & *
. L] ©
northwest quadrant of the planning area. ",'A'v%'ﬁ'z'l. d'.:'-'.- @
n

A'fﬁfﬁﬁz@

Project Details:

Existing Proposed Baseline Estimated Capital
Total Total No. of | Construction | Construction | Improvement
Capacity | Capacity |Replace/|Pumps Cost™ Cost®” Cost?
Project Element (mgd) (mgd) (Units) (€3) (€3] (€3] Project Schedule
Lift Station -- 9 New 3 $ 5,400,000 $ 7,020,000 $ 8,951,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project [
Reimbursement Category Cost (3) = - —L5-- —— semesem.  Legend
. L. “~.
EXlStlng Users o% $ = i i % . Future Expansion
FUtU re Use rs 100% $ 8[951’ 000 g == Growth Related Force Main
@ Growth Related Pipeline
Total 100%  $ 8,951,000 Ave 320 WWGM-18A 24" § WWGM-17 12"
WWLS-4
I WwWFM-4 21"

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users.

WWGM-9 30"
4

Feet
o] 50 100

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWFM-1 1 1 -v-"'-"-—-"'r 3
Project Name: Airport Lift Station Force Main g i ek I o gl Gerguson Ave n:..,,'- =
'-I-
System Type: Sanitary Sewer Collection System 3 -?A' R FEs
E S g ges WIS el
u 7] ve
Project Description: © 'l‘ ._.-'@
. . ., . . . . o . b ‘s d W Walnut Ave -
The Airport Lift Station’s 20-inch diameter force main exceeds velocity criteria under Ultimate rPp—— X -
©
Buildout conditions. It is recommended to parallel the 20-inch diameter pipeline with an additional 21- l&'ﬁ?ﬂa@ aldwell Ave -r'“': E -
inch pipeline. rra, d'“-'.- =
Avﬁfgﬁﬁl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Force Main - 21 New 100 $ 346 $ 35,000 $ 46,000 $ 58,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% B cooocity Retated it station
Future Users 100% $ 58,000 Existing lift station
Total 100% $ 58,000 e e
e Existing Sewer Main
A2 WWLS-1
Notes on Cost Estimation: WWGMZ WWFM-1
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. ﬁl

Feet
o] 50 100

« carsiin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWFM-2 i' 'i e -ig o
L a2 - =
Project Name: Avenue 320 Trunk Extension Lift Station Force Main o i Lo gl Gerauson Ate rg..,q z
'-I-.
System Type: Sanitary Sewer Collection System N o WiSeshaaw
o v ;e W Main St (17
. . - y i Hwyg198 E Nobi€ Al
Project Description: o » el
L] L] 5}
This project consist of 1,900 feet of 14-inch diameter force main crossing the St. Johns River. The A 5 ;‘b-ﬂ: 2 R -
©
project will convey flows for project WWLS-2. l&'ﬁ?ﬂa@" Sy Caldwell Ave -r“-" & *
s Wbl
a1
Ao

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Force Main - 14 New 1,900 $ 282 $ 535000 $ 696,000 $ 887,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) --“"'“'"---...i Legend
EXlSt|ng USEI’S 0% $ - =! - Future Expansion
Future Users 100% $ 887,000 i == Growth Related Force Main
H @ Growth Related Pipeline
Total 100% $ 887,000 I

A V] 52 ] Ty

I NN EE EE EE EE BN BN BN BN B BN N '_\
Notes on Cost Estimation: Y
. . . L WWLS-2
Project will address future capacity Deficiencies, therefore 100-percent \
of cost is assigned to future users. AN A
1 i
‘°\ Feet

e O 450 Q200

« carsiin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWFM-3 1 _.H....-—-.._.,.,ig T
L a2 - =
Project Name: East Riggin Trunk Extension Lift Station Force Main o i Lo ol Gerguson Ave r??..,'-
System Type: Sanitary Sewer Collection System N o WiSeshaaw
h - " W Main S¢
. L - y 3 Hwyg198 E NG
Project Description: o % ©
L] w
This project consist of 600 feet of 12-inch diameter force main crossing the St. Johns River. The A 5 ;‘b-ﬂ: 2 R i3
©
roject will convey flows for project WWLS-3. 'Ave 2808 “a# Ty Caldwell Ave 2 &
p .J y p .J 3 Y e < qr..‘ x
s Wbl
a1

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Force Main - 12 New 6oo $ 276 $ 165000 $ 215000 $ 273,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) i Legend
EXiSting Users o% $ = ! . Future Expansion
FUtU re Users 100% $ 273,000 ‘_‘ == Growth Related Force Main
\ @ Growth Related Pipeline
Total 100% $ 273,000 kY
WWFM-3 12"
. mm wm Emm i N o e maw o
o . \ |_|
Not.es on Fost Estimation: . o g \ j i
Project will address future capacity Deficiencies, therefore 100-percent z Y
of cost is assigned to future users. © N A
> . /
N .,
B . Feet
i >, 0 150 200

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

=

Project Number: WWFM-4 I ry_.,-—-.._.,.;ig 3
Project Name: West Avenue 320 Lift Station Force Main o i "\ Rerguson Ave ‘@2..'“.'2?._
System Type: Sanitary Sewer Collection System 3 -:f%r W G_"S:”A“e .
@ “,?f i oHwygtos WMANSE gAY
Project Description: = 5, 1 €,
This project consist of 100 feet of 21-inch diameter force main in American Street. The project will S e - E
convey flows for project WWLS-4. lﬁg_zgs%-l-?vg‘cmdweu Ave _.-l""°f§ -
DU B
e =¢|1

Project Details:

Baseline

Existing
Diameter

(in)

Proposed
Diameter
(in)

21

Replace/
New
New

Length | Unit Cost

Project Element
Force Main

100 $

346 s

Construction | Construction
Cost
(%)

35,000

(2)

A'fﬁfﬁﬁz@

Estimated Capital
Improvement
Cost®? Project
(€3] Schedule

58,000 2046 & beyond

Cost®?

($)

$ 46,000 $

Notes:
(2)
(2)
@)

ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

Project Cost Allocation:

Reimbursement Category Cost (%)

Project Detail:

g il
Existing Users 0% $ - —— ——
Future Users 100% $ 58,000

Total 100% $ 58,000

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users.

1"

GM-18E 2

Ave320 WWGM-18A 24" -§ WWGM-17 12" _w ibie ave
WWLS-4

I WWFM-4 21"

WWGM-9 30"

Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Legend

. Future Expansion

== Growth Related Force Main

@ Growth Related Pipeline

Feet
100

50

« carnlin



Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWO-1 i' 'i _.H_,,._.h__,,ig ::
Project Name: Septic Removal by Sewer Extension o i e Mg o Jerguson Ave ‘E.,'- 2
'-I_
System Type: Sanitary Sewer Collection System y oF Wosshean
& - 7 Hwygtos W e ie ENcbiEA\e |
u 7] ve
Project Description: @ ",' < 1 e,
n T
This project provides a preliminary alignment to extend sanitary sewer service to residents currently A 5 ;‘b-ﬂ: 2 R -
©
on septic and located in the City limits or county islands. Projects WWo-1 through WWo-12 were l&'ﬁ?ﬂa@" TVM‘CaIdweIIAve' -r“-" & *
identified due to their proximity to existing sewer line. Project WWO-1 consists of 2,600 feet of 8-inch baus —— &
Ve T, ¢|1
]

diameter pipeline in Linwood Road, Oakridge Court, and Kent Street. The project extends to the
intersection of W Ferguson Avenue. This is a County Island project which is only likely to occur as a
condition of Annexation.

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 2,600 $ 240 $ 624,000 $ 811,000 $ 1,034,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) | I Legend
Existing Users 0% $ - | @ septic Project
Future Users 100%  $ 1,034,000 =R SewerN el
L2272 urban Growth Boundary
Total 100%  $ 1,034,000 ple

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users.

1
W Ferguson Ave

Feet

o] 500 1,000

« carnlin



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-2A 11 _.H_,,._.h__,,ig 3
L ] AS =
Project Name: Septic Removal by Sewer Extension o i L W Jgerouson Ave r?é_.'- 2
! ‘-I-.
System Type: Sanitary Sewer Collection System 3 .:f%r W Goshen A
§ s = W Main St - L1
. - l. L= _Hwilg198 E Noble Ave
Project Description: ® . : e
L] L] 5}
This project consists of 1,400 feet of 8-inch diameter pipeline in El Cajon Street at the intersection of A 5 :.‘b_f' 2 R -
© -
Goshen Avenue. l&'ﬁ?ﬂa@" WaCaldwell Ave ...|‘l & -
N e
|

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 1,400 $ 240 $ 336,000 $ 437,000 $ 557,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
B ]
Reimbursement Category Percent Cost (%) Lwswestor ~~ Legend
o hen Av
Existing Users 0% $ - - 5 —septic
Future Users 100% $ 557,000 - = =l E gaip| S SEHIECEREIEED
«* % o g cofl £ L222 urban Growth Boundary
Total 100% $ 557,000 5 o e I ofe=
f g g = olS ] 74 Parcels
= 4 o o
= = W) § = §
. . i Z - =g
Notes on Cost Estimation: § I I
. . . - . (& CIRLULICRAYTS Eo—.
Project will address future capacity Deficiencies, therefore 100-percent 4 Wwo.2B 8"
. . B
of cost is assigned to future users. 3 A
D)
W GroveAve = W Allen Ct Feet
=1 1 = ) 500 1,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-2B 11 _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Septic Removal by Sewer Extension o i L W Jgerouson Ave r?é_.'- 2
‘-I-.
System Type: Sanitary Sewer Collection System N N Wishena
= . By .
_ o 2 “.. W= Hwigios W MENSE  E NobB AW
Project Description: o . a | [ il
n T
This project consists of 2,600 feet of 8-inch diameter pipeline in Mae Carden Street and Pershing A 5 ;‘b-ﬂ: 2 R -
©
Avenue the project extends to the intersection of south Goshen Avenue and Mae Carden Street. l&'ﬁ?ﬂa@" GyeCaldwell Ave a1 *
Mz ;l""'ﬂ‘r &
|

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 2,600 $ 240 $ 624,000 $ 811,000 $ 1,034,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (%) 7 Legend

Existing Users 0% $ = | s Septicproject

F t r U r 1 (y $ 1 = io x == Existing Sewer Main

uture Sers 000 ’034’000 : E u:! Urban Growth Boundary
Total 100%  $ 1,034,000 & o Parcels
= =
o = = wwo-28 8" WWO0-2C 8"

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent [
of cost is assigned to future users. A

Feet
0o 500 1,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-2C 1 1 -v-"'-"-—-"'r 3
Project Name: Septic Removal by Sewer Extension o i L W JGyerguson Ave D:"'-u:-—
System Type: Sanitary Sewer Collection System 3 -::’:%‘5"‘ W Qoshen A

. o & hr & hulgtos WMINSE o s ATy 1
Project Description: o ",' “ 1 €,
This project consists of 4,700 feet of 8-inch diameter pipeline. The project extends from W. Steward E.._.:\%_ gt VRN - E
Avenue to Tommy Street, and West in Pershing Ave to the intersection of Akers. To maintain a l&eézﬂ‘%'}-:@‘c:aldwelmve 'lr“"ﬂg *
minimum recommended slope, a lift station is required. ",la-ve "5, d'“-'.- =

Avﬁfgﬁﬁl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 4,700 $ 240 $ 1,128,000 $ 1,466,000 $ 1,870,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
¥
Reimbursement Category Cost ($) VANNEERY o ' —f‘j\r Legend
EX|5t|n9 Users 0% . Septic Related Lift Station
Future Users 100% $ 1,870,000 @ septic Project
Total 100% $ 1,870,000 I it
l:'_! Urban Growth Boundary
Parcels
Notes on Cost Estimation: WWO-2D
Project will address future capacity Deficiencies, therefore 100-percent WWO-2B 8" WWO-2C 8" -
of cost is assigned to future users. A

Feet

I I o] 500 1,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-2D 1 1 -v-"'-"-—-"'r 3
Project Name: Septic Removal by Sewer Extension Q i b M il JGyerguson Ave D:"'-u:-—
System Type: Sanitary Sewer Collection System 3w W Qoshen A

. . 2 “ 5 Hulgios WM onB A% § 1
Project Description: o ",' “ 1 €,
A preliminary analysis shows to maintain a minimum slope upstream a lift station is required. This E.._.:\%_ gt VRN - E
project would serve existing users transitioning from septic to the collection system. The lift station is l&eézﬂ‘%'}-:@‘c:aldwelmve 'lr“"ﬂg *
recommended to have a firm capacity of 0.031 mgd (21.2 gpm). ",A.Ve A, d'“-'.- &2

Avﬁfgﬁﬁl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Size Size Replace/ [ Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) New (€3] (€3] (€3) Schedule
Lift Station - 0.06 mgd New - $ 37,200 $ 48,000 $ 62,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
EX|5t|n9 Users 0% . Septic Related Lift Station
Future Users 100% $ 62,000 @ septic Project
TOtal 100% $ 62,000 ! = Existing Sewer Main
l:'_! Urban Growth Boundary

Parcels

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent WWO-2B 8" WWO-2C 8"
of cost is assigned to future users. A

WWO-2D

Feet

I I o] 500 1,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-3A 11 _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Septic Removal by Sewer Extension o i i M ol ferauson Ave r??..,'- 2
“-I-.
System Type: Sanitary Sewer Collection System 3 wpe WOOheAw
-— ;
€ NG R E hwgros WMIST oAl
Project Description: @ ",' < 1 e,
n T
This project consists of 1,300 feet of 8-inch diameter pipeline in S Peppertree Court. The project E..-.ﬁa@;‘b_f_': 2 R -
extends to the intersection of Caldwell Avenue. l&'ﬁ?ﬂa@" WSHdwellave a1 “
EA 8.2-'?"21 al'_: hr @
|
Ao

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 1,300 $ 240 $ 312,000 $ 406,000 $ 517,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) ~ ENENENNNNNRRN] sl Legend
Existing Users 0% $ - @ septic Project
Future Users 100% $ 517,000 i s
L2272 urban Growth Boundary
Total 100% $ 517,000 Parcels

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. WWO.3A 8" A

Feet
= o] 500 1,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-3B 11 _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Septic Removal by Sewer Extension o i i M ol ferauson Ave r??..,'- z
‘-I-.
System Type: Sanitary Sewer Collection System 3 .:f%r R
-— ;
§ s a1 = W Main St - L1
. . L & Hwyg198 E Nobie Ave
Project Description: 1 e
I
This project consists of 300 feet of 8-inch diameter pipeline in S Aspen Street. PR -
nldwell Ave _I" S *
-
- L win @
cpr I
a1
Ao

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 300 $ 240 $ 72,000 $ 94,000 $ 119,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) ~ ENENENNNNNRRN] sl Legend
Existing Users 0% $ - ) @ septic Project
FUtU re Users 100% $ 119’000 : %0 = Existing Sewer Main
© o L2272 urban Growth Boundary
Total 100% $ 119,000 g gl gL
Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. WWO.3A 8" ﬁl
Feet
= o] 500 1,000

« carsiin




Sanitary Sewer System Master Plan | City of Visalia

=

Project Number: WWO-4 11 _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Septic Removal by Sewer Extension o i i M ol ferauson Ave r??..,'- z
‘-I-.
System Type: Sanitary Sewer Collection System 3 .:f%r R
A (% ;e Main S¢ i
o i Hwygios W &
. _— y ve E Nobl® Ave
Project Description: ® . .
-] T3]
This project consists of 8oo feet of 8-inch diameter pipeline in James Avenue. The project extends to P - i3
o

© -
an existing pipeline at the intersection of Divisadero Street. This pipeline will not be installed unless lAv% 280 by Sy Caldwell
there is redevelopment.

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 800 $ 240 $ 192,000 $ 250,000 $ 318,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) |_ Legend
Existing Users 0% $ = = Septic Project
Future Users 100% $ 318,000 ! Wi
- L2272 urban Growth Boundary
Total 100% $ 318,000 = Parcels
> WWO-4 8"
5
Notes on Cost Estimation: =
o)
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. A
W Cameron Ave 0 500 Logget

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-5A 11 _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Septic Removal by Sewer Extension o i i M ol ferauson Ave r??..,'- 2
‘-I-.
System Type: Sanitary Sewer Collection System 3 wpe WOOheAw
-— ;
€ NG R E hwgros WMIST oAl
Project Description: @ ",' < 1 e,
L] L] 5}
This project consists of 1,300 feet of 8-inch diameter pipeline in Tulare Street at the intersection Ben A 5 ;‘b-ﬂ: @ R -
©
Maddox Way. This project is unlikely to occur without further development. !L&E.zﬂa@" TVM‘CaIdweIIAve' = - 3= *
EE W
|

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 1,300 $ 240 $ 312,000 $ 406,000 $ 517,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:

Reimbursement Category Cost (s) | Legend
Existing Users 0% $ - @ septic Project
Future Users 100% $ 517,000 ——I Wi

L2272 urban Growth Boundary

Total 100% $ 517,000 gL

E Tulare Ave WWO-5A 8"
‘T = Y

Notes on Cost Estimation:

Project will address future capacity Deficiencies, therefore 100-percent

of cost is assigned to future users. vy ﬁl

Feet
o] 300 600

« carsiin




Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-5B 11 :""""F-"-"'ig ::
Project Name: Septic Removal by Sewer Extension o i i M ol ferauson Ave ‘E.,'- z
. . ‘-I_.
System Type: Sanitary Sewer Collection System y O Wosseas
. A .
§ s P H \N Main St - LT3
. _— l. » Hwyg198 E Noble Ave
Project Description: @ . 1 e
L] L] 5}
This project consists of 500 feet of 8-inch diameter pipeline in an access road located south of A 5 ;‘b-ﬂ: 2 R -
©
Pinkham Road and Tulare Avenue intersection. lAve 2808 "= Uy Caldwell Ave i .
E— EII- 'l'_:th-- @
A2, ¢|1
]

A'fﬁfﬁﬁz@

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 500 $ 240 $ 120,000 $ 156,000 $ 199,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) WWO-5A 8" | ETubire-Ave f Legend
Existing Users 0% $ - @ septic Project
Future Users 100% $ 199,000 N
_\ L2272 urban Growth Boundary
Total 100% $ 199,000 cg gL

al

. WWO.58 g~

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. A

SPi

Feet
o] 250 500

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

WWO-6
Septic Removal by Sewer Extension
Sanitary Sewer Collection System

Project Number:
Project Name:
System Type:

Project Description:

This project consists of 1,200 feet of 8-inch diameter pipeline in Noble Avenue and would connect to

the existing system in McAuliff Street.

Project Details:

Existing
Diameter

Proposed
Diameter

Replace/

Length | Unit Cost

Rd 64

Ba
Cons

C

FLE!
11

sl
‘% W Goshen Ave

-H
k 1] in
[ Hwygios W Man St

--.--'-'-—-!f‘r

Rd 144

W\ Rerguson Ave DC..,
'-'II-

o, i i": W Walnut Ave

Rd 156

-
.VM‘CaldwellAve J—

",'A've i N ¢|"-' =
Avﬁfgﬁﬁl

Rd 14

seline Estimated
truction | Construction

ost®? Cost®? Cost?

Capital
Improvement

Project

Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 1,200 $ 240 $ 288,000 $ 374,000 $ 477,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation:

Reimbursement Category Cost (%)

Existing Users 0%
Future Users 100% $ 477,000
Total 100% $ 477,000

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users.

Project Detail:

Legend

@ Septic Project
= Existing Sewer Main

L2272 urban Growth Boundary

Hwy 198

Parcels

WWO-6A 8"

Feet
0 250 500

« carnlin



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-7 11 _.H_,,._.h__,,ig 3
n a2 s e
Project Name: Septic Removal by Sewer Extension o i ek I o ol ferauson Ave r??..,'- =
. . ) g -
System Type: Sanitary Sewer Collection System ¥ o ORI
T w e W Main St ..
) o o y 5 Hwyg198 E Nobi®Ave
Project Description: o » ael
n n 5}
This project consists of 600 feet of 8-inch diameter pipeline in an access road south of Goshen Avenue A 5 ;‘b-ﬂ: 2 R -
Lo}
and Lover Lane. 'Ave 2808 “ud Gy Caldwell Ave re
‘-II-‘ ﬂ-r--‘ ;
- [ty 1} @
Ve 22
1': "1
Ao

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 600 $ 240 $ 144,000 $ 187,000 $ 239,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend

Existing Users 0% $ - @ septic Project

Future Users 100% $ 239,000 i s

L2272 urban Growth Boundary
Total 100% $ 239,000 e Parcels
WWO-7 /8" =
Pr—l S

Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users.

Notes on Cost Estimation: j __’_y‘“‘\\

Feet
o] 500 1,000




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWO-8A i' 'i _.H_,,._.h__,,ig 3
L a2 - e
Project Name: Septic Removal by Sewer Extension o i i Y ol ferauson Ave r??..,'- 2
'-I 4
System Type: Sanitary Sewer Collection System 3 .:f%r - G_”S“e”A“e
§ s P W Main St _‘.ﬁll-
. Lo Q. B Hwyg198 E NoblelAve
Project Description: @ . 1 e
] T
This project consists of 2,600 feet of 8-inch diameter pipeline in Sol Road. Based on preliminary data, A 5 ;‘b-ﬂ: 2 R -
©
the pipeline would not maintain a minimum recommended slope. Therefore a lift station is !L&E.zﬂa@" Wy Caldwell Ave -r'“': E =
u h=]
recommended. ",'A'v%'ﬁ'z'l. d'.:'-'.- o
n
Ao

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main - 8 New 2,600 $ 240 $ 624,000 $ 811,000 $ 1,034,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ - WWGM-13B 12" Septic Related Lift Station
Future Users 100% $ 1,034,000 Existing lift station
Total 100%  $ 1,034,000 @ septic Project

@ Growth Related Pipeline

= Existing Sewer Main

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users.

L2272 urban Growth Boundary

Parcels

/Li‘h
Feet

o] 750 1,500

Mill Creek PkWy

« carnlin




Sanitary Sewer System Master Plan | City of Visalia

WWO-8B
Septic Removal by Sewer Extension
Sanitary Sewer Collection System

Project Number:
Project Name:
System Type:

Rd 64

Project Description:

A preliminary analysis shows to maintain a minimum slope upstream a lift station is required. This
project would serve existing users transitioning from septic to the collection system. The lift station is
recommended to have a firm capacity of 0.02 mgd (15.7 gpm) and would provide service to residential
very low density.

Project Details:

=

- -y =
I I Pyl E—l!f‘r <+
H L) o] 2
- MU W Rerguson Ave e 2
@2"! W Goshen Ave et —
s - Main S
y i Hwygiog W b EnNobi®A "
L1
* ©
Y o P W WalnutAve R
Aanmmuny s 1 -l
O rl'-" 4
Ave 280% g Gy Caldwell Ave £
- < qr--‘ ;
um nwmmy x
AVe 2?'2'|,= ¢|1

Baseline

Existing
Size

Proposed

Size Replace/

Length | Unit Cost

Construction | Construction
Cost

(2)

Estimated
Improvement

(2) Cost(3)

Cost Project

Project Element (in) New (€3] (€3] (€3) Schedule
Lift Station - 0.05 mgd New - $ 27,130 $ 35,000 $ 45,000 2046 & beyond
Notes:

(1)
(2)
(3)

ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

Project Cost Allocation: Project Detail:

Reimbursement Category Cost (%)

Existing Users 0% $ = WWGM-13B 12"
Future Users 100% $ 45,000
Total 100% $ 45,000

Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users.

Mill Creek PkWy

Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Legend
Septic Related Lift Station
Existing lift station

@ Septic Project

@ Growth Related Pipeline
= Existing Sewer Main
I:._! Urban Growth Boundary

Parcels

/Li‘h

750

Feet
1,500

« carnlin



Sanitary Sewer System Master Plan | City of Visalia
-

Project Number: WWO-g 1 :""'"'F-"-"'ig 3
Project Name: Septic Removal by Sewer Extension o i i M ol Gerguson Ave h’?..,,'“.;ﬁ__
System Type: Sanitary Sewer Collection System Z .:f%r - G_"S:e”“e _ .

_ o 2 “,. & i Hwygros WMANSE s A
Project Description: @ 5 1 [
Connection of this area would likely occur as the surrounding area is developed or redeveloped. Vista E.._.:\%_ gt VRN : T
Del Sol has began development on the adjacent lot west of the septic area and would likely be the l&eézﬂ‘%'}qf\fg‘c:aldwelmve ypleed =
point of connection. ",'A'v%'ﬁ'z'l. d'.:'-=.-

A:v-ﬁflz'ﬁzl

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Force Main - 8 New 1,000 $ 252 $ 252,000 $ 328,000 $ 418,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost ($) EKAve Legend
EXiSting Users 0% $ - = Existing Sewer Main
0, u:! Urban Growth Boundary
Future Users 100% $ 418,000
| (y $ 8 : Parcels
Tota 100% 418,000 .
' Vista DelSol  Septic ]
Notes on Cost Estimation:
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. A
—— - Feet
o] 350 700

« carsiin




Sanitary Sewer System Master Plan | City of Visalia

Project Number: WWO-10 i'-'ll' ._..-.I—-'_.,"ig 3
Project Name: Septic Removal by Sewer Extension o i i M ol Gerguson Ave h’?..,,'“.;ﬁ__
System Type: Sanitary Sewer Collection System 3 .:f%r W G_"S:‘*”A“e _ .

& ‘.. & i Hwygros WMANSE s A

S 1 e

Project Description: ©
= ‘e d i": W Walnut Ave

This project consists of 400 feet of 8-inch diameter pipeline in S. Dans Street. This project is likely to
occur as a condition of annexation.

Rd 156

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Force Main - 8 New 400 $ 252 $ 101,000 $ 131,000 $ 167,000 2046 & beyond
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend

Existing Users 0% $ - @ septic Project

Future Users 100% $ 167,000 W Visalia Pkwy = Existing Sewer Main

= L2272 urban Growth Boundary
Total 100% $ 167,000 g’ parase
g

Notes on Cost Estimation: IS
Project will address future capacity Deficiencies, therefore 100-percent
of cost is assigned to future users. A

Feet
o] 250 500

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
r—

Project Number: WWO-11 11 _.d_,_.‘.__,._,-ig T
L] 2 £ e
Project Name: Sewer Master Plan Update ai TN gy ferguson Ave ﬁ.,‘- 2
. . u-l—.
System Type: Sanitary Sewer Collection System 3 -?%*" W Goshen Ave
§ s - W Main St - L1
. _ y » Hwyg198 E Nobi® Ave ||
Project Description: o % 1 e,
- Lt n
It is recommended that the City undergoes a Sewer Master Plan Update every 5-years to evaluate — ] ;‘Tf_': " D a8 =
O
wastewater collection system. lAve 28080 Sy Caldwel Ave e =
— I"b-n- ll—:q-‘r-- §
AL, ¢|1
L]

A'vyz'ast

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter [Replace/|Length | Unit Cost Cost™ Cost® Cost® Project
Project Element (in) (in) New ($) Schedule
Master Plan - - New - - - - $ 308,500 2030
Master Plan - - New - - - - $ 308,500  2031-2035
Master Plan - - New - - - - $ 308,500 2036-2040
Master Plan - - New - - - - $ 308,500  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 50% $ 617,000
Future Users 50% $ 617,000

Total 100% $ 1,234,000

INOTEeS Oon Lost estumation:
Project will address existing and future users.

« carofio



Sanitary Sewer System Master Plan | City of Visalia

Project Number: CPo369 i' 'i _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Shirk Capacity Enhancement o i i M ol ferauson Ave rg..,'- 2
'-I-.
System Type: Sanitary Sewer Collection System 3 wpe WOOheAw
2 o g Hiers LM St e Nong Ave §
Project Description: @ ",' < 1 e,
n T
The project includes installation of 8,200 feet of 48-inch diameter pipeline in Shirk Street. The project A 5 '1 _: L - T
©
will increase sanitary sewer capacity and accommodate future development. 1 Ave 280% “ud Ty Caldwell Ave e &
‘-II-‘ < .qr--‘ ;
L L) ] l'-'h o
Ave 272
T
Ao

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3) Schedule
Gravity Main - 48 New 8,200 - = = $ 3,401,500 2028
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
' W Riggin A
Reimbursement Category Percent Cost (%) J__\ Riggin Ave Legend
. e w
Existing Users 23%  $ 782,000 = B scotic reated Litt station
kS ixs g
Future Users 77% $ 2,620,000 E -
= @ Ongoing Pipeline Project
Total 100% $ 3,402,000 W Doe Av @ Growth Related Pipeline
Wiri Ct L @ Scptic Project
% A |_ = Existing Sewer Main
. . OSNen AV
Notes on Cost Estimation: —el_z,__ =
. . . .. . ©
This project will convey existing flows and future flows, cost was split s
- [
between existing and future users. = (5 ﬁl
5 W
o Feet
Ave 2,500 5,000




Sanitary Sewer System Master Plan | City of Visalia

Project Number: CP8268 i'-'ll' rv_.,.-...__,,ig 3
Project Name: Caldwell Avenue Widening o i Lo ol ferauson Ave ‘n’?..,,'-‘?__
System Type: Sanitary Sewer Collection System 3 .:f%r - G_"S:e”“e _ .

_ o & “.. &5 Hwygros WMINSE e A ]
Project Description: @ 5 1 [
This project will extend the 15-inch diameter pipeline in Caldwell across the Lovers Lane intersection E.._.:\%_ 3 e - E
and provide a stub to the north. A preliminary analysis shows the pipeline has depth to cross the l&eézﬂ‘%'}qf\fg‘c:aldwelmv% _.r_ﬁ *
waterway and maintain spacing. ",'A'v%'ﬁ'z'l. d'.:'-:.-

A:v-ﬁflz'ﬁzl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] Schedule
Gravity Main - 15 New 1,150 $ = $ = $ 918,800 2027
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Percent Cost (%) &l E Dotbthea ,lve & Legend
1cti 5 E PaseolAve e e Ongoing Pipeline Project
Existing Users 0% $ = b < going Pip i
51 E Victor Ave ) @ Growth Related Pipeline
Future Users 100% $ 919,000 P g —— Existing Sewer Main
Total 100% $ 919,000 - e
E Arlen Ave
Notes on Cost Estimation: LD S WWwaM-T 12-

Project will address future growth, therefore 100-percent of cost is
assigned to future users.

Rd 140
=g

Feet
o] 500 1,000
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: CPooy4sg i' 'i _.H_,,._.h__,,ig 3
L a2 - =
Project Name: Shirk Street and Walnut Avenue o i i Y ol ferauson Ave rg..,'- 2
'-I-
System Type: Sanitary Sewer Collection System 3 .:f%r WiGosha s
§ s " W Main St - L1
. Lo Q. B Hwyg198 E Noble Ave
Project Description: @ . 1 e
n T
The will extend the sanitary sewer trunk line in Shirk Street approximately 200 feet north. This project Fimmmnds pag® W WaNNERG - T
- o : . T ) . 1 R R ;7
is in conjunction with the installation of a traffic signal and will prevent retrenching the street for yAve 2808 “us WSaldwell Ave —
. . L] ©
future expansion of the Shirk Trunk. WesA, d'.:'-'.- =
]
Ao

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3] (€3) Schedule
Gravity Main = 48 New 200 = = = $ 551,300 2028
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 23% $ 127,000
Future Users 77% $ 425,000

Total 100% $ 552,000

Notes on Cost Estimation:
This project will convey existing flows and future flows, cost was split
between existing and future users.

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
e—n

Project Number: CP9318 1 _,__f—\_.-f'ig 3
. . . : A} =
Project Name: Sanitary Sewer Developer Reimbursement a i e - gl jerguson Ave DS"‘._,BE._
. . . G
System Type: Sanitary Sewer Collection System R W _OShe"A‘E .
& o Hwygros N MITSE E onm Rt
Project Description: 2 ".‘ < 1 e,
. . -, . . . ° H t = 2
The annual project reimburses developers for additional costs incurred when constructing sanitary rx.._.:.‘\u.’a :._Q " BrRinte -
. 2 oL o
sewer infrastructure. 1 ve 260% = By Caldwell Ave =
T H. Fr--‘ ;
- nnmmy o
AVE 27,
:"‘1
Agks

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter | Replace/|Length | Unit Cost Cost™ Cost® Cost® Project
Project Element (in) (in) New (%) (%) (%) Schedule
Gravity Main - - New - - - - $ 129,000 2027
Gravity Main = - New = = = = $ 129,000 2028
Gravity Main - - New - - - - $ 129,000 2029
Gravity Main - - New - - - - $ 129,000 2030
Gravity Main - - New - - - - $ 645,000 2031-2035
Gravity Main - - New - - - - $ 645,000  2036-2040
Gravity Main - - New - - - - $ 645,000  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ =
Future Users 100% $ 2,451,000

Total 100%  $ 2,451,000

Notes on Cost Estimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

« carollo



Sanitary Sewer System Master Plan | City of Visalia
e—n

Project Number: CP9234 1 "'-"‘""'""’38 3
. . L . . X A} =
Project Name: Sewer Line Preliminary Engineering a i i M Wgerouson Ave T 2
. . . G " —-—
System Type: Sanitary Sewer Collection System R W _Osie"A‘E .
o ;

. - - ‘n‘ &5 Hugios WMITSE L p e et
Project Description: 2 % | (L
The annual project will accommodate preliminary engineering and design work necessary to provide 'x.._.:.‘\u.’a :._Q W ARIteS - =

. . . . . 2 rl'-' o
developers and engineers with adequate information to construct master planned sewer lines. 1 ve 2808 “ng® Ty Caldwell Ave E
T H. ™ qr--‘ ;
am- o

RETIL, ‘l.:' -
;'v"e‘f'z'azl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter | Replace/|Length | Unit Cost Cost™ Cost® Cost® Project
Project Element (in) (in) New (%) (%) €3] Schedule
Gravity Main - - New - - - - $ 23,500 2027
Gravity Main > - New = > = > $ 23,500 2028
Gravity Main - - New - - - - $ 23,500 2029
Gravity Main > - New = > = > $ 23,500 2030
Gravity Main - - New - - - - $ 117,500 2031-2035
Gravity Main - - New - - - s $ 117,500  2036-2040
Gravity Main - - New - - - s $ 117,500  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 0% $ =
Future Users 100% $ 447,000

Total 100%  $ 447,000

INOTeS Oon Lost tstimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

« caroffo



Sanitary Sewer System Master Plan | City of Visalia

e

Project Number: CPos567 11 rv_,_..,__,.,-ig 3
Project Name: Shirk Street Sanitary Sewer Trunkline o i b Yo ) fierguson Ave @.‘.‘aﬁ__
System Type: Sanitary Sewer Collection System y Gy WSt .
- Hwygios W METSE g g Aver Y
Project Description: s ",‘ .'rl"'! [
The project will install a 48-inch trunk in Shirk Street, south of Highway 198. The project will extend R A Ao - T
from Noble Avenue to Walnut Avenue. The project also includes removal of the Shirk Lift Station and 6- !'_Ve_:__o'%-}-? Caldwel Ave qr_“l-fré -
inch force main. ReIA, d.l:-:-. A
A:\'-ﬁfgﬁzl

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost? Project

Project Element (in) (in) (%) (%) (%) (%) Schedule

Gravity Main - 48 New - - - - $ 451,600 2028

Gravity Main - 48 New 5,000 - - - $ 3,507,100 2029

Gravity Main - 48 New 5,000 - - - $ 3,507,100 2030
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 20% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Percent Cost ($) Legend
EXiSting USGI‘S 23% $ 1,715,000 iolf Course LS shirk & 198 LS »n - Existing lift station selection
Future Users 77% $ 5,750,000 8 CPO567 ﬁ?'-b Existing lift station
el
Total 100% $ 7 4‘65 000 x ? @ Ongoing Pipeline Project
! 4 ~ 7 owth Related Pipeline
§ w Te_r#pef-‘sve = Existing Sewer Main
. . (-9
Notes on Cost Estimation: o
udy-Ct

This project will convey existing flows and future flows, cost was split

Pt o Cambridge Ave
between existing and future users. 2 W l'
g ThRlddbl A
— : L"u,—a Feet
! i— -0 1,500 3,000
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Sanitary Sewer System Master Plan | City of Visalia

CPNew
Visalia Parkway Trunkline
Sanitary Sewer Collection System

Project Number:
Project Name:
System Type:

Project Description:

The project will construct a new 30-inch diameter sanitary sewer pipeline between Santa Fe Street and
Lovers Lane. This project will extend the existing pipeline in Visalia parkway. Design is estimated at $

3.12 M and construction at $5.26M for a total of $8.38M.

Project Details:

Lt

1 1 -.h-f-\—-l/‘ﬁ ¥
L] AS]
Q O Y RErQUSONAVE Fg
- 3,’I W Goshen Ave el
w
B2 \.. -u-"" ain
x y - Hwyetgg W MaNSt o Nob‘lEAve""
o] ' “-
= " L] L] oy
s s B H W Walnut Ave s 2
LR L1 Pt =l =}
2% -
l ve 2808 s -W.CaldwellAve s
— - .qr.. o
"Illl- -- | T o
AR, ¢l
Avﬁ'é'ﬁtl

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter [Replace/ Unit Cost Cost™ Cost® Cost? Project
Project Element (in) (in) New () Schedule
Gravity Main - 30 New = = = = $ 1,039,200 2031-2035
Gravity Main - 30 New = = = = $ 1,312,200 2031-2035
Gravity Main - 30 New - - - - $ 1,308,200 2031-2035
Gravity Main - 30 New 7,900 - - - $ 6,169,600 2031-2035
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation:

Project Detail:
ElCaldw

- B N
Reimbursement Category Cost () aibve | T I ave.280 Legend
0 e (Ongoing Pipeline Project
EXIStIng Users o /0 $ e Growth Related Pipeline
Future Users 100% $ 9,829,000 ~—— Existing Sewer Main
Total 100% 829,000
% 9,829, fFI CPNew 2
©
Notes on Cost Estimation: “L.
Private

Project will address future growth, therefore 100-percent of cost is
assigned to future users.

S Santa Fe St

Feet
1,500 3,000

.
e
'---—.----..
. — g
LH

_Aj/e 272 .
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Sanitary Sewer System Master Plan | City of Visalia

Project Number: CPo398 1 1 _.H_,,._.h__,,ig ::
roject Name: iggin widening- Kelsey to Shir = . W RErQUSON Ave gy 2
Project N Riggin widening- Kelsey to Shirk i i S IR B, T
'-I-.
System Type: Sanitary Sewer Collection System 3 R
o - W Main St LT3
. . - i Hwyg198 E Nobi® Ave
Project Description: el
I
This project consists of 4,000 feet of 15-inch diameter pipeline in Riggin Avenue and extends from east - PR -
©
of Kelsey Street to Shirk Road. The project is located in Industrial Park and would serve industrial l&'ﬁ?ﬂa@" TVM‘CaIdweIIAve' _.r___lﬂ-j *
. . . . . . . u -
users. Cost includes street widening and installation of lighting. ",'A'v%'ﬁ'z'l. d'.:'-'.- 2
]
Ao

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter |Replace/|Length | Unit Cost Cost™ Cost® Cost®? Project
Project Element (in) (in) New (€3] (€3) Schedule
Gravity Main - 15 New 4,000 - - - $ 2,785,700 2027
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Reimbursement Category Cost (s) Legend
EXiSting Users o% $ = N @ Ongoing Pipeline Project
o @ Growth Related Pipeline
Future Users 100% $ 2,786,000 e —— Existing Sewer Main
Total 100% $ 2,786,000 -
=}
3
Notes on Cost Estimation: §
Project will address future growth, therefore 100-percent of cost is _
assigned to future users. CP0398 Ave 312 2 2 WRiggin Ave ﬁl
= > /
ﬁ =1 I ) Feet
& P———W Ojicle Ave | 0 1,000 2,000

« carnlin




Sanitary Sewer System Master Plan | City of Visalia
e—n

Project Number: CP9456 1 -"‘-"-"'-""ig 3
= n : = =
Project Name: Replace and Relocate Sanitary Sewer Mains a i e W erguson Ave r?é,.‘- o
B . ) ‘l I-.
System Type: Sanitary Sewer Collection System 3 G_"S:‘-e"A‘E 5
. - ¥ ‘f‘;’ R i Hwgros WMINSE ety
Project Description: 2 \ ’;'rl-q e,
. . . S o H i
The annual program will replace mains that have deteriorated and relocate pipelines as necessary to —- '1 i " BrRinte -
© o
accommodate development. l_vg__‘:k@-/ SyCaldwell Ave - ___"' i
- ll—:"r @
AT,
[l |
Agks

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter [ Replace/ [ Length | Unit Cost Cost™ Cost® Cost® Project
Project Element (in) (in) New (%) (%) (%) Schedule
Gravity Main - - New - - - - $ 1,759,400 2027
Gravity Main - - New - - - - $ 1,759,400 2028
Gravity Main - - New - - - - $ 1,759,400 2029
Gravity Main - - New - - - - $ 1,759,400 2030
Gravity Main - - New - - - - $ 8,797,000 2031-2035
Gravity Main - - New - - - s $ 8,797,000  2036-2040
Gravity Main - - New - - - s $ 8,797,000  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Cost (5

Existing Users 0% $ =

Future Users 100%  $ 33,429,000
Total 100%  $ 33,429,000

INOTEeS Oon Lost tstuimation:
Project will address future growth, therefore 100-percent of cost is
assigned to future users.

« caroffo



Sanitary Sewer System Master Plan | City of Visalia

Project Number: CP8266

Project Name: Sanitary Sewer Lift Station Rehabilitation

System Type: Sanitary Sewer Collection System 3
o

Project Description:

The project will rehabilitate two lift stations with new piping, valves, pump bases, entry hatches, and

concrete surface. The Golf Course and Mooney/Ave 272 lift station have been identified for this
project. After completion, annual rehabilitation projects will continue.

Project Details:

=
= Hwyg198
1

“N
] :-qFf-'\—-llflg

d 144

W Rerguson Ave Mgy @
AT o I—.

W Main St

W Walnut Ave

Existing | Proposed Baseline Estimated
Total Total No. of Construction | Construction | Improvement
Capacity | Capacity [Replace/|Pumps | Unit Cost Cost™ Cost® Cost? Project
Project Element (mgd) (mgd) (Units) ($) ($) ($) (%) Schedule
Lift Station - -- Rehab - - - $ 351,900 2027
Lift Station - -- Rehab - - - $ 117,300 2028
Lift Station - -- Rehab - - - $ 117,300 2029
Lift Station -- - Rehab -- -- -- $ 117,300 2030
Lift Station - -- Rehab - - - $ 586,500  2031-2035
Lift Station -- - Rehab -- -- -- $ 586,500 2036-2040
Lift Station - -- Rehab - - - $ 586,500  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.

(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 100% $ 2,463,000
Future Users 0% $ -

Total 100%  $ 2,463,000

CP8266

Notes on Cost Estimation:
This project will address existing deficiencies, therefore the project is
assigned to existing users.

sz

NS Mooney Blvd

Legend

. Ongoing Lift Stations

= EXisting Sewer Main

Feet

0 500 1,000
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Sanitary Sewer System Master Plan | City of Visalia

. -
Project Number: CPo324 1 "i :"""'-"'-""’ig ::
Project Name: Sanitary Pump Replacement a i e - W fyerguson Ave ‘u’é,.‘-‘ig__
System Type: Sanitary Sewer Collection System 3 oy WGeshwaw .

= - - Hweergg N Man St £ Nop® e
- 73 oble Ave
Project Description: = ".‘ < 1 e~
n 0
The annual project will provide for replacement of sanitary sewer lift station pumps with greater E.-—-:‘&"‘ _: S BT -
O
efficiency. Pumps will be replaced once life expectancy has been exceeded. l_vg__‘:k‘g-/ SyaCaldwell Ave - o & -
H---- oy §
AT,
[l |
A'v"e‘f'z'azl

Project Details:

Existing Proposed Baseline Estimated
Total Total No. of Construction | Construction | Improvement
Capacity | Capacity | Replace/ | Pumps | Unit Cost Cost™ Cost® Cost® Project
Project Element (mgd) (mgd) (Units) €3] (%) (%) €3] Schedule
Lift Station - - Rehab - - - $ 175,900 2027
Lift Station -- -- Rehab -- -- -- $ 175,900 2028
Lift Station - - Rehab - - - $ 175,900 2029
Lift Station - - Rehab -- -- -- $ 175,900 2030
Lift Station - - Rehab - - -- $ 879,500  2031-2035
Lift Station - - Rehab - - -- $ 879,500  2036-2040
Lift Station - - Rehab - - -- $ 879,500  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 50% $ 1,671,000
Future Users 50% $ 1,671,000

Total 100%  $ 3,342,000

INOtTes on Lost cstimation:
This project will convey existing flows and future flows, cost was split
between existing and future users.

« caroffo
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. -
Project Number: CP9228 1 "i :"""'-"'-""’ig ::
Project Name: Sewer Lateral Connection/Replacement/Installation a i "L gy Rerguson Ave ‘u’é,.‘-‘iﬁ__
System Type: Sanitary Sewer Collection System 3 oy WGeshwaw .
= - - Hweergg N Man St £ Nop® e
- 73 oble Ave
Project Description: = ".‘ < 1 e~
n 0
The annual project will provide customer requested hookups to the sanitary sewer. Cost are reimbursed - 5 :.-;: gl - =
© rf'l' o
by property owner. l ve ‘:&‘@-/ W Caldwell Ave g
- - H. ™ qr--‘ ;
(L1 o

RETIL, ‘l.:' -
;'v"e‘f'z'aﬂf

Project Details:

Baseline Estimated Capital
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter [ Replace/ [ Length | Unit Cost Cost™ Cost® Cost® Project
Project Element (in) (in) New (%) (%) (%) Schedule
Gravity Main - - New - - - - $ 58,600 2027
Gravity Main - - New - - - - $ 58,600 2027
Gravity Main - - New - - - - $ 58,600 2027
Gravity Main - - New - - - - $ 58,600 2027
Gravity Main - - New - - - - $ 293,000 2031-2035
Gravity Main - - New - - - - $ 293,000  2036-2040
Gravity Main - - New - - - - $ 293,000  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Cost (5

Existing Users 0% $ =

Future Users 100% $ 1,113,000
Total 100% $ 1,113,000

INOTEeS Oon Lost tstuimation:
Project will address future users, therefore 100-percent of cost is assigned
to future users.

« caroffo
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e—n

Project Number: CPo580 11 r,__f—\_.-f'ig 3
Project Name: Sanitary Sewer Maintenance Access Repairs Citywide a i e - W fyerguson Ave ‘u’é,.‘-‘ig__
System Type: Sanitary Sewer Collection System 3 ;%F W G_“he"A‘E .
& wp @ Hwygtos W MATSE L e A
Project Description: 2 ".‘ ’;'r""l [
. . . . . . . o H i
The annual project will repair and raise manholes throughout the City sanitary sewer system. The project 'x.-—-:"&"‘ L S BT -
O
is budgeted to allow for replacement of one brick and mortar manhole per year. l_vg__‘:k‘g-/ SyaCaldwell Ave 'lr“": K -
L] o
AV?EIZ-'!/"ZI. nnmmy x
ik |
Agks

Project Details:

Baseline Estimated
Existing Proposed Construction | Construction | Improvement
Diameter | Diameter [ Replace/ [ Length | Unit Cost Cost™ Cost® Cost® Project
Project Element (in) (in) New (%) (%) (%) Schedule
Gravity Main - - New - - - - $ 29,300 2027
Gravity Main = - New = > = > $ 29,300 2028
Gravity Main - - New - - - - $ 29,300 2029
Gravity Main = - New = > = > $ 29,300 2030
Gravity Main - - New - - - - $ 146,500 2031-2035
Gravity Main - - New - - - - $ 146,500  2036-2040
Gravity Main - - New - - - - $ 146,500  2041-2045
Notes:

(1) ENR 20 City Average Construction Cost Index for March 2025 is 13,782.
(2) Estimated Construction Cost includes a 30% contingency of the baseline construction cost.

(3) Total project costs includes a 10% markup for engineering, a 10% markup for construction management and a 7.5% markup for project administration of the estimated construction cost.

Project Cost Allocation: Project Detail:
Existing Users 50% $ 278,000
Future Users 50% $ 278,000

Total 100% $ 556,000

INOTEeS Oon Lost tstuimation:
Project will address existing and future deficiencies, therefore the cost is
split between existing and future users.

« caroffo
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